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

sergiofeitozacosta@gmail.com www.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

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 .

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

• Here writes Sergio Feitoza Costa, 67 y.o. , Brazilian and very concerned

about what is happening in the Amazon region of Brazil. Greed, omission

and deforestation would kill us, all, in this beautiful Blue Planet.

• I write free posts, articles & books to show key points of designing and

specifying more efficient equipment, using less copper, aluminum,

insulating materials and other Earth resources.

• Companies, especially the world-wide manufacturers, could do better by

reducing commercializing old projects that, nowadays, could be much

more efficient. They know how to do this. Technical standards disregard

efficiency but it is easy to improve them . Speech and texts do not match

• Researchers & institutions selling web articles and knowledge, to make

small profits, should think about share them free.

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

Free book “180+ POSTS FOR THE ELECTRIC POWER INDUSTRY”. 

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

The intention is to help professionals with low access to technical knowledge.

The “Research Center on Environmental Efficiency of Electrical Products” is

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

demonstrate that is serious and to get funding for some R&D projects. There

are several companies already interested but waiting for this demonstration.

Resume, free articles and more at 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,

disconnectors and fuses. Focused on IEC62271, IEC61439, IEC60282-2 and IEC60076

products

mailto:sergiofeitozacosta@gmail.com
http://www.cognitor.com.br/
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• How to design more efficient power equipment

• Temperature Rise – Design concepts and Tests. (IEC61439 + IEC 62271) 

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

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

• Breaking tests in circuit breakers & expulsion fuses

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

• Overvoltages    &    Insulation Coordination

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

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

• 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

• In the downloads area of my site www.cognitor.com.br

there are unique free articles about the post's themes.

• Just access here . No registering is necessary.

• https://www.cognitor.com.br/Downloads1.html

• Start with the free book “Switchgear, Busways, Isolators

- Substations & Lines” .

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 Substations free 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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• Focus on temperature rise

design (rated currents)

• If you do a good job here,

short-circuit & internal arc

things will be easy to solve

mailto:sergiofeitozacosta@gmail.com
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CHANGE TEMPERATURE RISE LIMIT OF

SILVERED/TINNED BOLTED CONNECTIONS

FROM 75K to 85K?
• In the past, the limit on bare connections was 50K and has been increased to 60K.

Nothing bad happened. We've known for decades that 75K doesn't cause problems

in silvered / tinned.

• Is there evidence against? where are they written? If not, it's time to dust off the

old paradigm that prevent products from having a lower cost.

I suggest to IEC TC32 (in cooperation with TC17)

to update IEC TR60943 (2008)

by Sergio Feitoza Costa ** June 2022

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 (link above)

mailto:sergiofeitozacosta@gmail.com
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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


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

sergiofeitozacosta@gmail.com www.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

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 pages 150 to 155 of my book (link

above) with SwitchgearDesign equations.

I wrote them 22 years ago. #sergiofeitozacosta

mailto:sergiofeitozacosta@gmail.com
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Use SwitchgearDesign
testing simulations

(also for  internal arc & short circuit forces).

mailto:sergiofeitozacosta@gmail.com
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IEC 61439 – Temperature 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

In Table 6 for “Busbars and Conductors” it is written that the temperature rise permitted 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 – obviously - 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 

statement “passed or not” ( b ) Unfair competition between manufacturers who consider 

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 – Teste de elevação de temperatura: 

Pergunta ao time IEC de manutenção da norma ou 

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

Fiz teste em barramento blindado 4000 A . Temperatura do

ar externo no laboratório era 22°C. Coloquei termopar em

conexão de cobre prateada e medi 101°C. Então, a elevação

de temperatura foi 101 -22 = 79K.

PERGUNTA: Pela tabela 6 da IEC 61439-1 o equipamento

foi APROVADO OU NÃO APROVADO? Pela IEC 62271-1 seria

reprovado, pois lá o limite é 75K
Na Tabela “Barramentos e Condutores” está escrito que a elevação de temperatura permitida é limitada por

(a) resistência mecânica do material condutor (b) possível efeito em equipamentos adjacentes (c) limite de

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

condutor sobre os aparelhos a ele conectados; (f) para contatos plug-in, natureza e tratamento de superfície

do material de contato . Este texto não é – obviamente - utilizável por laboratórios de teste neutros ou

certificação porque os valores não são conhecidos pelo laboratório. Por que não usar uma tabela com valores

claros como na IEC 62271-1? . DUAS CONSEQUÊNCIAS RUINS PARA O MERCADO: (a) a maioria dos

relatórios de teste não diz se o equipamento “passou ou não” (b) Concorrência desleal entre fabricantes que

consideram o valor de 75K e fabricantes que são induzidos pelo texto ruim a usar valores muito mais altos

como 105K.

mailto:sergiofeitozacosta@gmail.com
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Switchgear / switchboards (training IEC 62271 / IEC 61439)

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

Read the article – link above

mailto:sergiofeitozacosta@gmail.com
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Switchgear / switchboards (training IEC 62271 / IEC 61439)

I am doing R&D work to identify
economical methods to silver or
tin plate the ends of copper bars
Where can I find articles ? Are there faster
methods than electrolytic processes.
Do you know machines to do this quickly for small thicknesses?

mailto:sergiofeitozacosta@gmail.com
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Painéis e dutos blindados (treinamento)

Para conexões nuas, os limites da

IEC62271-1 subiram de 50 para

60K. Seria possível fazer o

mesmo em conexões prateadas

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

Leia o artigo no link acima

mailto:sergiofeitozacosta@gmail.com


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

sergiofeitozacosta@gmail.com www.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

Flashes of the Web training (link above) – Improved 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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IEC 62271-1: temperature rise permitted for a copper silvered connection, as busbar to circuit breaker is 75K. It is the critical point in most tests. Having only 10K above

the limit means you have a loss of life of 1/3 . THE QUESTION IS: what is the temperature rise permitted in IEC 61439 series? Check what is written in your test

report. The ELECTRIC POWER INDUSTRY need an ENVIRONMENTAL EFFICIENCY CERTIFICATE FOR POWER PRODUCTS. Only , HITACHI, EATON, SIEMENS, ABB,

SCHNEIDER, GE have force to propose this to ISO / IEC. It is to attest that the product was designed with the minimum necessary use of copper, aluminum, insulating

supports, materials etc. This is a fantastic not-explored market . Read the chapter “City of Environmental Education and Energy” of 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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calculated with SwitchgearDesign
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Ventilation openings X increase the busbar cross-section:
Temperature rise - IEC 62271 & IEC 61439

If you block the ventilation area of the domestic
cable TV modem it will burn out much faster.
Ventilation openings avoid this. If you accept this
in your home, why do you think it is not reliable
to put forced ventilation in panels?

Build products with lower $$ / MVA and KG / MVA and use this as marketing to reach companies that give importance to the environmental image.

IEC 62271 / IEC61439 training (*) :Forced ventilation is good.
Can reduce weight of equipment in 1/3

mailto:sergiofeitozacosta@gmail.com


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

sergiofeitozacosta@gmail.com www.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

calculated with SwitchgearDesign
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Suppose a maximum permitted temperature
rise in the IEC standard is 46K, with 800 A.
Air outside is 40°C. This means a maximum
permitted temperature of the connection

material 46K + 40°C= 86°C

Derating: To use in an air temperature 60°C recalculate the

current which will produce the same 86°C = 26K + 60°C. Here is 570A.

IEC 62271 / IEC61439 training (*) :Do you know what

Amperes derating is ?

Calculate with SwitchgearDesign

mailto:sergiofeitozacosta@gmail.com
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(hotspot = circuit breaker terminals)
N Temperature 

rise  **  (  K  )

0 75

2 71

7 ???

**  calculated 
with 
SwitchgearDesign

N

mailto:sergiofeitozacosta@gmail.com
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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
design busbars ?

µΩ
Amperes for 75K 
in C.B. connection

R = 0 1950 A

R =10 1850 A

R= 23 1650 A
calculated with SwitchgearDesign

Handbook tables: 1810 A.
T = 30K in the bar for any  R
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Painéis e dutos blindados (treinamento)

Ainda usa velhas tabelas para
calcular a corrente das barras ?

µΩ
Amperes p/ 75K 

no disjuntor

R = 0 1950 A

R =10 1850 A

R= 23 1650 A
calculated with SwitchgearDesign

Handbook: 1810 A.
T = 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
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IEC 61439-1: Answer to  a   NIAZ  QUESTION 
about TABLE 6 - (Limits of temperature rise)

Read my answer in the new
2 pages article (link above)

Question: “Table 6 (note g), states a
maximum temperature rise limit
of 105K for busbars …..
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 resistência do disjuntor

(mudar de extraível para

fixo)

b) O perímetro das barras

(área exposta a

ventilação ). P.ex. usar

por fase 2x100x5 ao

invés de 1x100x10mm

c) O tamanho das aberturas

de ventilação (aumentar)

d) A seção transversal dos

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 3rd 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 
breaker (as seen from  external bars)      µΩ

Installation    Fixed Extractable (Plug In)
Schneider Evolis   17,5 KV * 185/145 mm 35 µΩ 68 µΩ

Schneider Evolis   17,5 KV * 240 mm 18 µΩ 30 µΩ
AREVA VAA (vacuum)   36 kV 42 µΩ 90 µΩ

AREVA HVX (vacuum)   17-30-20E 19 µΩ 25 µΩ
TAVIDA 17,5 kV 18 µΩ

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

Painel ou duto (média ou baixa tensão)

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.

mailto:sergiofeitozacosta@gmail.com


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

sergiofeitozacosta@gmail.com www.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

mailto:sergiofeitozacosta@gmail.com


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

sergiofeitozacosta@gmail.com www.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

mailto:sergiofeitozacosta@gmail.com


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

sergiofeitozacosta@gmail.com www.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

SHORT CIRCUIT 

ELECTRODYNAMIC FORCES: 

concepts,  IEC 61117, IEC TR 60865. 

By Sergio Feitoza Costa: Read, share and use this free book
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Flashes of the Web training (link above):       Calculating  electrodynamic 
forces considering only parallel conductors do not enable to 

reduce the number of supports in a switchgear
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DREDUCING THE AMOUNT OF SUPPORTS
FOR SHORT CIRCUIT FORCES.

Currents up to 100 kA rms are
becoming common and the focus in
reducing equipment size provoke
much higher forces. It is possible to
– easily - calculate the forces
accurately to use a minimum of
supports.

The ENVIRONMENTAL EFFICIENCY CERTIFICATE FOR POWER PRODUCTS IS COMING
Reducing the use of materials will become a strong factor for the company’s environmental image
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Short circuit forces & stresses
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INTERNAL ARC TESTS

concepts, IEC 62271-200 

and 307 (MV),     IEC TR 61641 (LV)
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By Sergio Feitoza Costa: Read, share and use this free book

mailto:sergiofeitozacosta@gmail.com


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

sergiofeitozacosta@gmail.com www.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

Brochure Cigrè 602 (2014): Although it is easy to measure and it’s the

most important factor, IEC / IEEE standards do not request a pressure

measurement in the arc compartment during testing

INTERNAL  ARC  OVERPRESSURES

* I am co-author

.. a proper identification of the
equipment and relief areas will enable
the extension o validity of test reports by
IEC 62271-307 .

Prefer labs that measure overpressure
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INTERNAL ARC 
Use only high-power 
labs that measure 
overpressure to avoid 

future tests using IEC 62271-307 . 

Distance to the room ceiling is the 
main  reason of  failures due to 
burning  cotton indicators 
IEC60271-200 was improved.
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DINTERNAL 
ARC TEST 
SIMULATION

Calculated

Measured

Prefer testing labs that
measure the overpressure.

It is a sign that they know
what is important and
understand what is written
in technical standards
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DOIL PLATFORMS, REFINERIES & MINES

(power panels, busways, switchgear )
Great care with Ex equipment &
certification. Very high short circuit levels
(near big generators). KG/MVA is very
important in offshore platforms.

(a) Which additional requirements for

internal arc (IEC62271 / IEC 61641) ?
(a) KG/MVA of power equipment taken

into account in the BIDs?
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BREAKING TESTS of

CIRCUIT BREAKERS & 

EXPULSION FUSES
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By Sergio Feitoza Costa: Read, share and use this free book
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Breaking Tests of Expulsion Fuses & C.Bs

It is possible to simulate the short-circuit breaking 
behavior of  test duties 1 to 5 of expulsion fuses
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Validating breaking testing 

simulations of  C.B.s & FUSES

• Fuse Carriers: physical & thermal properties of vulcanized fiber or

synthetic material. Values of heat of vaporization of internal tube

enable to estimate maximum number of shots possible before

replacing it.

• Test Reports of breaking tests, for Test Duty 5 (3 x In )

IEC 60282-2 & IEEE C37.41)
Read the article about proposals to revise IEC 60282-2

If you know that test results are very near simulations results you save time & money 
doing cheaply, at your  computer, what you could not pay in high-power testing labs.

You will need materials technical information about :
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With a physical arc-model
you can develop fuses,
switches, disconnectors,
reclosers & C.Bs
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Specification    of 

Currents & Voltages 

in New (low-cost) Substations.
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The compensation of power factor enable lower investments in the generation system.ge
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Overvoltages 
and 

Insulation Coordination
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Magnetic and Electric 

Fields and Their Effects 

(concepts & mapping)
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Technical Specifications and 

Tests for Bids (Circuit Breakers, 

Disconnectors, Arresters, Power 

transformers ).
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Switchgear / switchboards (training IEC 62271 / IEC 61439 / IEC60282-2)

“What is tested should be equal to what is sold
but IEC standards do not request enough to be
sure about this.”. Write, in test reports, the data
needed to identify what was tested.

Read the article – link above

Example 1: Resistance of circuit breakers define temperature rise test

results of switchgear. Measurement not requested (only total per phase)

Example 2: Fuse holders of expulsion fuses for transformers should

support 3 shots before replacement. The thickness & material of the

internal tube define the result but is not mentioned
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Painéis, dutos blindados e chaves fusíveis (IEC 62271 / IEC 61439 / IEC60282-2)

O que é testado deveria ser igual
ao que é vendido mas não dá

para afirmar. Escreva em relatórios

de teste, os dados necessários para identificar o que foi testado. 

Leia o artigo no link acima

Exemplo 1: Resistência dos disjuntores define resultados a elevação de temperatura de painéis .

Medição não pedida (somente pedido o total por fase)

Exemplo 2: Porta-fusíveis de fusíveis de expulsão para transformadores devem suportar 3

disparos antes da substituição. Espessura e material do tubo interno definem o sucesso na

interrupção. Deveria ser obrigatório constar no relatório.
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A conta + difícil de pagar
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IEC 60282-2 & IEEE C37.41 *** Expulsion Fuses
Read a new article with proposals to improve the quality

of expulsion fuses very much used in developing countries
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TECHNICAL   STANDARDS   for 

switchgear, switchboards, fuses, 

(  IEC 61439, IEC TR 61641, IEC 62271-200, IEC 

62271-307. IEC60282-2, IEC 890 and IEC 62208  )

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

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

mailto:sergiofeitozacosta@gmail.com


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

sergiofeitozacosta@gmail.com www.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 60282-2 should specify clearly the points  

to measure in the temperature rise test, 

as done in the Brazilian standard NBR 7282

Premature aging of expulsion
fuses working above
temperature rise limits is
disregarded by the IEC standard

Read the new article with

proposals to SC32A of IEC to

improve the quality of

expulsion fuses very much

used in developing countries
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IEC 60282-2 should  include  a “Time 
x Current test after aging cycle” as 
done in the Brazilian standard  NBR 7282

Premature aging of expulsion
fuses working above
temperature rise limits is
disregarded by the IEC standard

Read the new article with

proposals to SC32A of IEC to

improve the quality of

expulsion fuses very much

used in developing countries
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IEC 60282-2 & IEEE C37.41 *** Expulsion Fuses
Read the new article

with proposals to

SC32A of IEC to

improve the quality of

expulsion fuses very

much used in

developing countries
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A designer is changing the 

project of an old busway to be 

used in a building of 50 floors. 

The objective is to increase the 

short circuit capacity from 20 to 

25 kA. What are the two more 

economic options to reduce or 

maintain the short circuit forces 

in insulators and bending of 

conductor?

a) Increase distance between 

phases.in some 25%

b) Reduce the distance between 

phases in 10% 

c) Increase distance between 

supports of the same phase by 

some 10%

d) Reduce distance between 

supports of the same phase by 

some 25%

e) Increase the moment of 

resistance of the busbar

f) It is necessary to do a 

comparative costs calculation 

between options
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DAn alternative global technical 

standards organization focused 

in undeveloped and developing 

countries     is     missing    !
The requirements of developed countries are much higher and the IEC 

technical standards for substations equipment are specified for them 

being more expensive than necessary for developing countries  (should 

have 2 levels of severity)

mailto:sergiofeitozacosta@gmail.com


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

sergiofeitozacosta@gmail.com www.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

Avoiding tests using the concepts of

“extension of the validity” (IEC 62271-307)

requires more competent test reports

than those issued today.

13

Even reference labs only include the information explicitly requested in the
product standard. They understand that it is not their responsibility to
ensure that the test is reproducible. I've seen a temperature rise test report
attesting that the equipment was approved, but without including the
dimensions and material of the bar. Therefore, while IEC 62271-307 is little
known, manufacturers themselves should ask to include the information, for
their own future benefit.
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Painéis e dutos de media e baixa tensões 

Você gosta de repetir testes em  

equipamento que já foi aprovado ?
Você fabricou um painel de 4000A e foi aprovado nos testes de tipo em um laboratório

reconhecido. Outros clientes querem o mesmo projeto, mas para 5000A. Você pode

atender com poucas modificações, mas precisa provar ao cliente que funcionará bem.

Você só pode fazer isso usando simulações de teste porque será difícil investir de novo

50 mil dólares em testes. O cliente aceitará o relatório que comprova o desempenho

em 5000A se você demonstrar que o método de cálculo é confiável e se o relatório for

emitido por alguém de credibilidade comprovada. É fácil explicar isso para

compradores de empresas com equipes técnicas bem-preparadas.
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Switchgear / Switchboards / Busways  

Do you like to repeat tests in 

equipment  already approved ?
You manufactured a 4000A panel which was approved in the type-tests in a

recognized testing lab. Other customers want the same design but for 5000A.

You can attend with few modifications but need to prove to the client that

works well. You can do it using test simulations because is difficult to reinvest

50K Euros testing. The customer will accept the 5000A design review report

if you demonstrate that the calculation method is reliable, and the report is

issued by someone of proven credibility.

It  is easy to explain this to buyers of companies 
with well-prepared technical teams
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Need assistance to design a

high-power testing laboratory ?

I have experience to do
it from the feasibility
study to the final staff
training. Check the CV
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Free Switchgear / switchboards (training)

Temperatures over

limits of IEC standards

cause fast aging.

a) CIRCUIT BREAKER RESISTANCE (change from 

withdrawable to fixed circuit breaker) 

b) PERIMETER OF  BUSBAR ( use 2x100x5 per 

phase instead of 1x100x10mm ) 

c) VENTILATION OPENINGS: create or increase

d) CROSS SECTION OF BUSBARS: increase

Question: Tell 2 easier ways

to reduce temperature

rise inside ?
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Check  guide in downloads area
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An IEC standard is missing

to give guidance on how to

simulate the main high-

power tests… to achieve less

expensive products. Check downloads area
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Check  article downloads area
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Current technical standards are concerned only with creating products that pass the
tests, without considering whether they are constructed with less materials.

… I sent to ….IEC, ANSI / IEEE …. a suggestion on how to signalize that equipment
should be more efficient having smaller weight/MVA to save Earth resources. ….

Something like this was successfully done, in IEC, in the late 80’s , for
electromagnetic compatibility (EMC)

Check  article downloads area

... To become mandatory to include, in
all products standards, a statement
about having a lower KG / MVA
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INTERNAL ARC DESIGN: planning of
installations X heavier electric panels

Higher currents bring dangerous arc
effects. Deaths & accidents are avoidable
with installation planning by ducts, etc.
However, planning is rare in most
developing countries.

They prefer to make electric panels &
switchgear more resistant and to alleviate
the overpressures. The overpressure curve,
is used to predict the behavior in the
expensive high-power tests.
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&

DServiço Help-desk para dúvidas de normas IEC
quando você estiver com problemas no
laboratório de testes ???

As dúvidas surgem durante os testes porque o texto

da norma não está claro ou porque o laboratório dá

uma interpretação com a qual você não concorda

ou mesmo porque o teste está sendo feito de forma

mais severa do que deveria. Nesse momento você

precisa de uma opinião qualificada para discutir

com a equipe do laboratório. Já vi algumas vezes

fabricantes perdendo dinheiro, por causa disto.
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OVERLOADS: calculate by IEC 60943 to

assess economics of different solutions to

increase lifetime of transformers & switchgear

Aging by overloads & overvoltages

OVERVOLTAGES: no method to estimate aging

by temporary and short duration overvoltages.
Savings are possible with solutions considered

expensive because a complete analysis was not done
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https://www.cognitor.com.br/hplENG.pdf

… to save resources of the Planet, ….. for an electric product to be commercialized,
it is mandatory to have the certificate, assuring that it was designed for minimum
use of copper, aluminium, insulating supports, materials, etc.

2025:  “Environmental Efficiency 
Certificate”  

of electric products

Check  article downloads area
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In the comments of this Linkedin post, you may post your resumes. The 22.000+ followers may be

interested in your expertise. Most are manufacturers, testing labs and certifiers of the electric

power industry.

“Likes” do not enable companies to see your knowledge. Try to write short technical

comments to the technical posts if the matter is within your expertise Good Luck

RESUMES / CVs of EXPERTS in

SWITCHGEAR, SWITCHBOARDS, BUSWAYS

(DESIGN, TESTING & CERTIFICATION)
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ENERGY GENERATION 

and 

COSTS OF ENERGY
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By Sergio Feitoza Costa: Read, share and use this free book
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The key is having 
a local 
legislation 
focused in the 
environmental 
benefits and not  
in the profits of  
power utilities
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Key World Energy Statistics 2021 - IEA link above

& low level 
of 
Education 
are killing 
Earth. 

Non-renewables 
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&

DReplacing 

non-renewable 

fuels of 

existing plants       

by “biomass”. 

Check the Brazilian experience Pro-Alcohol
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ECONOMICS of 

G, T & D 

PROJECTS
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By Sergio Feitoza Costa: Read, share and use this free book
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Examples of technical-economic 
analysis  of   T&D + G    projects 

Case A: TO PERFORM VLF PREDICTIVE
DIAGNOSTICS (very low frequency -
01Hz - diagnostics of partial discharges)
on underground cables.
Just after to perform scheduled repairs
in moments of low load like weekends

O R 

TO WAIT FOR A FAILURE TO OCCUR
and to make the repair on a high load
moment when defects often occur

CIRCUIT WITH 760 M OF CABLE 50KV INSTALLED IN A 

BRIDGE        PROBLEM: 4 failures per year
Alternative solutions: Replacing the Cable or 
Diagnosis + Repair

ASSUMPTIONS FOR REPLACEMENT
Cable replacement: $ 286,000.00
Average Repair Duration: = 6h
Cost $ per failure = $ 14400.00 / 2.5 (average of 4 to 1)
Failures / year reduced from 4 to 1 due to new cable

ASSUMPTIONS FOR PREDICTIVE DIAGNOSTICS
Average Repair Duration: = 6h is reduced to 3h
Fixed & M = diagnostics = $ 7200.00
Replace 9m of cable: $ 14,400.00 per point of possible future failure

(  A )

Free Decidix Link above:
http://www.cognitor.com.br/c_Feasibily_Analysis.htm
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Examples of technical-economic 
analysis  of   T&D + G    projects (  B )
Case B
PREDICTIVE MAINTENANCE PHILOSOPHY
based on ARTIFICIAL INTELIGENCY
TECHIQUES (define procedures and train
teams to use small diagnostics and tests
performed regularly to predict the moment
of doing maintenance)

OR

MAINTENANCE BASED ON TIME (scheduled
maintenance at a fixed time of the year
whether or not there is a need to )

105 CIRCUITS WITH TOTAL LENGTH OF 152000 M OF
CABLES 10 KV PILC
PROBLEM: stablishing a power utility philosophy between
using regular predictive diagnostics or maintenance based
on time
ASSUMPTIONS FOR PREDICTIVE DIAGNOSTICS:
(a) tests: $ 237,000.00
(b) repairs of 29 problems at $ 3000.00 / problem: $
87,000.00
ASSUMPTIONS FOR “BASED ON TIME”:
(e) localization at U $ 2000 / failure: $ 58,000.00
(f) Repair $ 6,000.00 / failure: $ 174,000.00
(g) Customer losses at U $ 8000.00 / failure: $ 232000,00

Free Decidix Link above:
http://www.cognitor.com.br/c_Feasibily_Analysis.htm
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Typical examples of technical-economic 
analysis in the T&D + G

( C )

Free Decidix Link above:
http://www.cognitor.com.br/c_Feasibily_Analysis.htm

Case C) TO INSTALL SURGE ARRESTERS TO IMPROVE TRANSMISSION

LINE PERFORMANCE – LESS SHUTDOWNS (with or without guard wire)
considering the lightning / surges occurrence level

• 69kV line with a 10 MW active power
• Line 9.5 km and 48 structures.
• Isoceraunic level = 40 and 15 discharges- year
• Cost of energy not supplied at U $ 0.95 / kwh
• Installation cost = cost of material; man-hour assembly; line de-

energized during assembly, personnel for cable-guard installation =
$ 1,200.00 / h

• Avg. installation time: 0.5 km / h.
• staff for surge arrester installation = U $ 300.00 / h.
• Avg. installation time: 1 hour for 3 arresters, 45 minutes for 2

arresters and 30 minutes for one.
• Time with energy not supplied: 5 min. for lines with automatic

reclosing, and 6 h for permanent faults.

OR
DOING NOTHING (maintain as it is)

FAILURE INDEXES (%)
• Without guard wire 99.0 With guard wire 39,0
• Installing 1 arrester per structure 39.0
• installing 2 arresters per structure 10.0
• installing 3 arresters per structure 0 (one in each phase)
EXISTING LINE
• Installation costs (materials) (U $ / km): 0
• Installation costs (man hour & others (U $ / km): 0
• Cost of energy not supplied (U $): 96,091.00
LINE WITH GUARD WIRE
• Installation costs (materials) (U $ / km): 720,50
• Installation costs (man-hour & others (U$ / km): 19.974,72
• Cost of energy not supplied (U $): 37513,13
LINE WITH 1 ARRESTER PER STRUCTURE
• Installation costs (materials) (U $ / km): 3134,94
• Installation costs (man hour & others (U $ / km): 12.388,08
• Cost of energy not supplied (U $): 37513,13
LINE WITH 2 ARRESTERS PER STRUCTURE
• Installation costs (materials) (U $ / km): 6269,88
• Installation costs (man hour & others (U $ / km): 18582,11
• Cost of energy not supplied (U $): 9618,75
LINE WITH 3 ARRESTERS PER STRUCTURE (one per phase)
• Installation costs (materials) (U $ / km): 9396,40
• Installation costs (man hour & others (U $ / km): 24726,15
• Cost of energy not supplied (U $): 0

mailto:sergiofeitozacosta@gmail.com
http://www.cognitor.com.br/c_Feasibily_Analysis.htm
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Typical examples of technical-economic 
analysis in the T&D + G

( D )

Free Decidix Link above:
http://www.cognitor.com.br/c_Feasibily_Analysis.htm

Case D To use FUSE-LINKS (IEC 60282-2) OF
BETTER QUALITY (more expensive)
OR CHEAPER FUSE-LINKS

-- 15 km urban feeder with cable 336/400 A
3500 consumers.
Fuse-link of lower quality costs $ 1.40 / unit
and the higher quality costs $ 2.4 / unit
-- The system has 90 fuses and 390 links
(including spare) protecting 100 distribution
transformers that cost U $ XX each.
-- Transformers have annual failure rates of
3% and this could be lowered to 2%

The cheaper fuse-link operates more times than it should
(premature ageing) and sometimes does not work well.
It is less expensive but on the other hand, more money is
spent with inspections and repairs of transformers.

The mean replacement time is: TMR = 2h30 '
R $ xx / consumer billing

Cost of each "failure" $ 35 / failure
U $ 500 / repair of transformer or U $ 500/3 per loop
operation

Best strategy to change fuse- link ( all at once or only the
melted one) ?

mailto:sergiofeitozacosta@gmail.com
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Technical-
economical
assessment
of power
projects

Free software Decidix

(for switchgear designers)

mailto:sergiofeitozacosta@gmail.com


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

sergiofeitozacosta@gmail.com www.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

Typical examples of technical-economic 
analysis in the T&D + G

( E )

Free Decidix Link above:
http://www.cognitor.com.br/c_Feasibily_Analysis.htm

Case E TO USE CIRCUIT BREAKER
SYNCHRONIZERS (point one wave
dispositives) FOR POWER SYSTEM RATED
VOLTAGES AS LOW AS 145KV OR 69 KV

Synchronizers or point on wave switches are devices
used with circuit breakers to minimize or eliminate
switching transients by closing the circuit breaker
contacts at a convenient point of the wave. The main use
is during energization of no-load lines, energization of
capacitive loads and to avoid inrush currents. The
reduction of time life of components associated to
overloads and consequent over temperatures is a
common calculation. The same methods used for power
transformers loading are employed. However, it is easy
to find, even estimates of the loss of life caused by
temporary overvoltages.

For a 345kV system the price of a synchronizer (~ USD35.000) is
relatively small in front of the price of a SF6 circuit breaker (~
USD220.000) . However, for a 138kV circuit breaker costing around
USD70.000 many utilities understand that it is not a good cost
option. The reason is that the $ benefits of the avoided overvoltages
has not been calculated
That’s why people use synchronizers mostly over 230 kV. However, if
you do a more serious analysis and consider, instead of only the
initial investment, the book life, O&M and the whole system it is
different.

In this example we consider that 20 operations per year (like the
ones at left side) are done provoking a reduction of the useful time
life of only 10% . As a reference point, calculations in IEC60943
enable to estimate that for each 6.5 K above the IEC standards for
temperature rise a reduction of 66% of time life duration is expected.

mailto:sergiofeitozacosta@gmail.com
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Technical- economical assessment of power projects
With free software Decidix

mailto:sergiofeitozacosta@gmail.com


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

sergiofeitozacosta@gmail.com www.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

mailto:sergiofeitozacosta@gmail.com


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

sergiofeitozacosta@gmail.com www.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

Implantation of R&D Centers, 

Testing Labs & Training
Need a visiting researcher to make the company fly higher?

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

By Sergio Feitoza Costa: Read, share and use this free book
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Themes for M.Sc. Thesis (Electrical Engineering)

Electrical 
engineers have 
been writing me 
asking for 
suggestions for 
themes. 
If I was young and 

had to do a 
choice I would 
think about: 

• Removing old paradigms in the
electric industry (e.g. forced

ventilation in switchgear X waste of
copper / aluminum)

• Metal foams in power equipment
• Wireless power T&D - 1 kW
• Superconductivity in switchgear
• M H D applications in …
• Environmental efficiency certification for substations

equipment
• Technical standards with two levels of severity
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Read link above
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Design & operation of testing labs

I trained hundreds all 
over the World   !!!

Angola - Africa

Colombia

Brazil & Americas

China

Colombia

Author of 
SwitchgearDesign 
& patent s

Manilla - Asia

變電站設備。

需要提高設計師的知識？ Cambambe
power plant

Iguassu  
Falls
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Temperature

rise: 

what is the 
most 

difficult 
to design ?
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Temperature rise: what is the most 
difficult to simulate ?
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D• Implementation of Research Centers   &  
large     R&D projects

• Design / implementation of electrical  

testing laboratories
• Planning of regional renewable energy 

programs.   
• &    orientation of  M.Sc. thesis

Temporary. Partially presential / partially remote.  Only outside Brazil,  in  a place known to be 
pleasant & safe . I can communicate in English, Spanish, French, Portuguese & Italian, 
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T < 75K 
as it is correct 

to do  !!!

Design, testing and specification of  
substations equipment :   Web TRAINING   (link above)
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Leia o artigo

ANEEL P&D: Falta 

projeto sobre uso elétrico 

de espuma metálica
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2 days Presential 
training:

SINGAPORE 
March 2023

Design, testing & specification of substations equipment :   

Learn   concepts    using    SwitchgearDesign
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• Precisa analisar o projeto do painel elétrico para saber se 

vai passar nos testes ?

• Quer evitar gastar com testes de painéis de media 

tensão com análise da  IEC 62271-307 ?

• Precisa treinar sua equipe de engenharia?

Testes de Elevação de Temperatura,  Arco 
Interno, Correntes de Curta Duração (forças de curto-

circuito)
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ELECTRIC POWER INDUSTRY: We do not need new technologies …only to

increase the efficiency of existing ones. However the focus of the major

switchgear & controlgear manufacturers (IEC 62271 / IEC 61439 ) is to

license old designs to less developed countries

An idea to SIEMENS, ABB, SCHNEIDER, GE, HITACH is to propose to ISO /

IEC, an ENVIRONMENTAL EFFICIENCY CERTIFICATE FOR POWER

PRODUCTS attesting that the product was designed with the minimum

necessary use of copper, aluminum, insulating supports, materials etc. As a

marketing strategy would bring better results than reducing the volumes

of the small SF6 chambers or GIS. This is a fantastic not-explored market.

Read the chapter “City of Environmental Education and Energy” of the book
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SINGAPORE - March 2023 : 2-day presential course:

Design, testing & specification of substation equipment:
Understand concepts using SwitchgearDesign.          Target: electric power manufacturers and concessionaires.

1 Definitions and concepts of substation equipment. How to use SwitchgearDesign software
2 • TEMPERATURE RISE – Design &Tests. (IEC61439 + IEC 62271 + IEC60943 + IEC60890)
3 • ELECTRODYNAMIC FORCES of short circuit: Concepts of IEC 61117, IEC TR 60865. )
4 • INTERNAL ARC - IEC 62271-200 /IEC 62271-307 (medium voltage), IEC TR 61641 (L.V;)
5 • How to define Currents and Voltages in New Substations.

• Overvoltages and Insulation Coordination (and related dielectric tests)
6 • Technical Specifications and Purchase Tests ("Bids"):Circuit Breakers, Disconnectors, Arresters.
7 • Technical standards for low voltage switchboards (IEC 61439 and IEC TR 61641)

• Magnetic and Electric Fields and their Effects (Concepts and Mapping)

• Technical standards for medium voltage switchgear (IEC 62271-200) and IEC 62271-307

(extension of validity of test reports) . Technical standard IEC 60282-2 for HV expulsion fuses

mailto:sergiofeitozacosta@gmail.com


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

sergiofeitozacosta@gmail.com www.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

Article :  http://www.cognitor.com.br/EnvironmentalEfficiencyCertificate.pdf
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DGood moments applying trainings 
abroad

China very 

competent 

team  & 

company
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I learned, designing, that a lighter switchgear / switchboard is
better in offshore oil platforms. There, each kG matters.

Size: Another old paradigm to overcome

Lower volume means greater overpressures (&

internal arc do not extinguish), short-circuit forces &
temperatures. Lower volume but higher KG/MVA.

What is the difference of having a group
of panels 800mm wide instead of 600
mm in a room of more than 10 meters ?
Like in 100 kArms.
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I can teach you.

But if you prefer, I
can do it for you

Need to design better switchgear, 
switchboards , busways  ?
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2 dias Treinamento presencial:

CURITIBA - Novembro 2022

Curso: Projeto, testes e especificação de 
equipamentos de subestações : Entenda com o SwitchgearDesign
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DIEC TR 62271-307 : design
review studies for the extension
of the validity of test reports to
avoid expenses with tests in H.V.
/ M.V switchgear.

Sergio Feitoza Costa is
coauthor of this IEC T.R.
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DSwitchgear / 

Switchboards
(Medium /Low voltages )

2 x 3,5h 

Web training
Prepared for manufacturers, certifiers, testing labs & big users

Can be applied in 
English or Spanish or 
Portuguese
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DPainéis Elétricos 
(Média e Baixa Tensões) 

e   dutos de barras:

2 x 3,5h 

Treinamento Web

Para fabricantes, grandes usuário, projetistas e certificadoras
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1 Conceitos de equipamentos de subestações. Como usar o software SwitchgearDesign
2 ELEVAÇÃO DE TEMPERATURA – Projeto /Ensaios (IEC61439 * IEC 62271 *IEC60943 * IEC60890)

3 FORÇAS ELETRODINÂMICAS de curto-circuito: Conceitos, IEC 61117, IEC TR 60865. )
4 ARCO INTERNO - IEC 62271-200 e 307 (média tensão), IEC TR 61641 (baixa tensão).
5 Como são definidas as Correntes e Tensões em Novas Subestações e Sobretensões e

Coordenação do Isolamento
6 • Especificações Técnicas e Ensaios de Compra de Disjuntores, Secionadores, Pará rios

• Campos Magnéticos e Elétricos e Seus Efeitos em subestações
7 • Normas técnicas de painéis de baixa tensão (IEC 61439 e IEC TR 61641)

• Normas técnicas de painéis de média tensão (IEC 62271-200) e IEC 62271-
307(extensão da validade dos relatórios de ensaio) .

• Norma IEC 60282-2 e NBR 7282 (fusíveis expulsão)

CURITIBA – novembro 2022:      CURSO PRESENCIAL 2 dias:      

Projeto, testes, especificação de equipamentos de subestações
Entenda conceitos usando o SwitchgearDesign.  Alvo: fabricantes e concessionarias de energia elétrica.
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R&D  + INVENTIONS 

by Sergio Feitoza

Read, share and use this free book to help in the 
design, testing & specification of  substations equipment 
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Metal foam 
technology
Read article (link above) and do a test 

in your factory
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Use espuma 
metálica.

Leia o artigo e faça o

teste na fábrica

NBR IEC  62271  &  61439
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G Lower losses, 

new fluids, small renewable 
plants, low-cost  
superconductivity

T Dynamic Line Rating, D.C, . 

Underground + Triaxial, Aesthetics., 
Low-Cost substations

D Underground + Triaxial, Aesthetics, Metal 

Foams + “ Labelling for Environmental Efficiency 
of electric products”  ,

Next    t e c h n o l o g i e s

IEC standards looking also to 
developing countries
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Polyester reinforced with fiberglass
profiles in switchgear

The possibilities are
enormous, for
currents > 4000 A
(magnetic heating) . In
the Brazilian high
power labs we
calculated and used
it in all the
structures.
It is there still
working. Practically
no maintenance is
needed. Attention to the

material of the bolts and
structure calculations.

Need a design ?

50 kA rms
short circuit –

300 kA rms –
750 kAcr

Permanent

I helped to design, to 
calculate, to mount ,
and    operate this.
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Costs of production estimate (and kg/MVA)

When calculating the performance
for rated and short circuit currents
the tool show also an order of
magnitude of production costs. This is
to compare, for example the benefits of
using 2x100x5mm copper bars
instead of 1 x100x10mm per phase
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21 SMALL-SIZED COMPANIES with
REMARKABLE RESULTS IN INNOVATIONS

13

RORC= return on research capital , or RORC, (proportion of profits that are generated from R&D spending in previous period of 10 years)

https://www.investopedia.com/terms/r/return-on-research-capital.asp

Short description of product

(Main innovation)

Manufacturer 

or 

developer name 

Order of magnitude of 

construction cost without 

taxes( USD/MVA 

)

Weight by 

MVA 

transmitted

kg/MVA

RORC 

/nr. employees

(order of magnitude 

per year)

Nr.  patents 

issued from 

2012

Triaxial busbar system for very high rise 

(30+) buildings (very low impedance but 

very high short circuits withstandability)

Company 

A
2

Medium Voltage 4000A / 50KA panel with 

forced ventilation and IAC AFLR ( forced 

ventilation + internal arc synchronized)

Company 

B
1

Low Voltage Switchboard 5000A / 65 kA 

using metal foams in busbars + internal arc

( Extra light weight)

Company 

C
3
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companies  with a good  

environmental image.                                  

• Create a “technical standardization association” 
committed to environmental efficiency.

• Design  techniques   for   less   kg/MVA  (demos &  technical support services)

• Making companies to understand the opening market 
• Testing laboratory & certification body . Focus  on     kg/MVA
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Visiting researcher: I stay in your company 3 to 4
months to start up - challenging only - R&D projects &
training of implantation teams.

Examples:

a) Implantation of research centers / testing
labs or R&D development
b) Planning / implementation of regional
sustainable development. and orientation of M.Sc. thesis

Requirements: Temporary. Partially presential / partially remote.  Abroad Brazil only, in  a place 
known to be pleasant & safe . I can communicate in English, Spanish, French, Portuguese & Italian, 
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IEC 62271
IEC 61439
IEC 60282-2

Build electric power products
with lower $/MVA &

kG/MVA: use this as
marketing to reach
companies that take care of
the environmental image.
Read the  “The draft technical standard for the CERTIFICATE OF 
ENVIRONMENTAL EFFICIENCY FOR ELECTRICAL PRODUCTS”
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“Environmental Efficiency Certificate” of 

electric products: assuring that it was designed for minimum use of 
copper, aluminum, insulating supports, materials, etc. The new market 

Make your product with less
materials and tell this to the
world. Companies that care
for the environmental
image will prefer to buy
from you.
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A marketing strategy for manufacturers
is designing / manufacturing products
with lower kG/MVA and $/MVA and
making the World to know this.
Big buyers needing a good environmental image, like the

ones which provoke big accidents, will prefer to buy your products.
The market will disclose who buys and who does not
buy more efficient products.
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Read the article
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By Sergio Feitoza Costa

The remaining big testing labs will
not survive thinking that “everything
must be tested” .
They were created to grow the electric industry
of entire countries and not to make small short-
term profits because are a low R.O.I. to investors.
Could give support to manufacturers of + efficient

products. This do not conflict with being 3rd part.
Check this video of years ago. It is more update than before (link above).
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DHere is the end of the technical posts.

In the site www.cognitor.com.br there is

more material including songs and fiction

books written by me.

To be an engineer is much easier than to

work with non-technical things .

Thank you and hope it is useful to you
By Sergio Feitoza Costa
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“AUTOMATION”, “VP” and “MANAGER” are not GOOD FISHING BAITS

• Nowadays, to demonstrate competence, professionals use these words

in profiles. Seems there are only managers & directors in the market

• I am 67 y.o. and learned that the only way for the professional success is

to know the concepts of what you do and to work hard.

• 45 years ago, as a young high-power testing engineer, I helped to

replace the measuring system coaxial cables by optical fibers in the labs.

Was one of the first and after, we automated some things. I think, after

4 decades that creativity & knowledge of the teams went backwards.

• So, young friends, forget titles. Just show that you are a serious

dedicated worker . Recruiters are smart and value this much more.
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Download the free pdfs in 
http://www.cognitor.com.br
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Living on this beautiful
Blue Planet is not easy. I
had a happy life with
good family, pleasant
R&D work and writing
songs and fiction books.
These posts book are a
kind of heritage. I hope
they can be useful for
those who are in the day
to day of the electric
power industry and still
have time to read.. .
Sergio Feitoza Costa

ISBN 978-65-00-47301-8 .
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