kG/MVA : Research Cettfresironmental Efficigfirigctric Products

180+ poOStS for the
Electric Power
|nd UStry (seeding R&D ideas)

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

ISBN 978-65-00-47301-8 . ﬂ Link for the FREE book above
Most posts in English. Few in Portugue: HH HH http://www.cognitor.com.br/180posts.pd

sergifeitozeosta@gmail.comvww.cognitor.com.br
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kG/MVA : Research Cettfresironmental Efficigfirigctric Products

A Herewrites SergioFeitozaCosta,67 y.0. , Brazilianand very concerned '
about what is happeningin the Amazonregion of Brazil Greed,omission
and deforestationwould kill us,all, in this beautiful BluePlanet

A | write free posts, articles & booksto show key points of designingand
specifying more efficient equipment, using less copper, aluminum,
iInsulatingmaterialsand other Earthresources

A Companiesgspeciallythe world-wide manufacturers could do better by
reducing commercializingold projects that, nowadays,could be much
more efficient Theyknow how to do this. Technicalstandardsdisregard
efficiencybut it is easyto improve them . Speechandtexts do not match

100 LinkedIn posts for the electric power industry ...

A Researcherst institutions sellingweb articles and knowledge,to make
smallprofits, shouldthink about sharethem free.

sergifeitozensta@gmail.comvww.cognitor.com.bBy Sergio Feitoza Costgead, share and use this free boo .
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kG/MVA : Research Cettfresironmental Efficigfirigctric Products
CNBES 06221 damynb th{c¢{ Chw ¢19 OF

Download http://www .cognitotcom.br/180postspdf

Theintention isto help professionalsvith low accesdo technicalknowledge

The dResearchCenteron EnvironmentalEfficiencyof ElectricalProducts is
becomingreal | need to reach 10K followers on LinkedIn (22K now) to
demonstratethat is seriousandto get fundingfor someR&Dprojects There
are severalcompaniesalreadyinterested but waiting for this demonstration
Resumefree articlesand more at www.cognitorcom.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 IE®G2271, IE®G1439 IEG02822 and IEGO0076
products

100 LinkedIn posts for the electric power industry ...

sergifeitozensta@gmail.comvww.cognitor.com.bBy Sergio Feitoza Costaead, share and use this free boo e
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kG/MVA : Research Cettfresironmental Efficigfirigctric Products
A How to design more efficient power equipment

A Temperature Rise Design concepts and Tests. (IEC61439 + IEC 622 /¢

A Short circuit electrodynamic forcesoncepts, IEC 61117, IEC TR 60865.
A Internal arc tests concepts, IEC 6227200 e 307 (MV), IEC TR 61641 (LV)
A Breaking tests in circuit breakers & expulsion fuses

A Specification of Currents and Voltages in Néawer-cost) Substations
Overvoltages & Insulation Coordination

Magnetic & Electric Fields & their Effectsoncepts & mapping)

Technical Specifications & Tests for Bidgcuit Breakers, Disconnectors, Arrestaisnsformers

100 LinkedIn posts for the electric power industry ..

A
A
A
A Technical standards for switchgear, switchboards, fuseslEC(61439, IEC TR
61641, IEC 6227200, IEC 6227307. IEC60282, IEC 890 and IEC 62208 &re o

sergifeitozeosta@gmail.comwww.cognitor.com. biBy Sergio Feitoza CostRead, share and use this free boofjiiy
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kKG/MVA : Research Certfrevironmental Efficiefrilgctric Products ore reag

A In the downloadsarea of my site www.cognitotcom.br

gt

there are uniquefree articlesaboutthe post'sthemes

A Justaccesshere. No registeringis necessary

A https://www .cognitorcom.br/Downloadd..html

A Startwith the free bookd { ¢ A (| BKsw&/$)IoEOrs

- Substation& [ A V.S & €

Training in https://www.cognitor.com.br/trainingENG.pdf

100 LinkedIn posts for the electric power industry ...

sergifeitozensta@gmail.comvww.cognitor.com.bBy Sergio Feitoza CostRead, share and use this free boo "
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Switchgear / switchboards (training|lEC 62271 / IEC 61439 / IEC602& more)

Another

COGNITOR
Reference text for the courses

SWITCHGEAR, BUSWAYS & ISOLATORS

and

SUBSTATIONS AND LINES EQUIPMENT

Sergio Feitoza Costa

sergifeitozensta@gmail.comvww.cognitor.com.br ~ Available in English, Portuguese and Spanish
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HOW TO DESIG
MORE EFFICIE

POWER EQUIPME

sergifeitozensta@gmail.comvww.cognitor.com.bBy Sergio Feitoza Costaead, share and use this free boo
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A Focuson temperature risef.

design(rated currents)
A If you do a good job here |
short-circuit & internal arcl
thingswill be easyto solve :

sergifeitozeosta@gmail.comvww.cognitor.com.br
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CHANGETEMPERATURRISELIMIT OFj&;
SILVEREDINNEDBOLTECCONNECTIONS

FROM/5Kto 85K?

A Inthe past,the limit on bare connectionswas50K and hasbeenincreasedo 60K
Nothingbadhappened We'veknownfor decadeghat 75K doesn'tcauseproblems
in silvered/ tinned.

A Isthere evidenceagainst2where are they written? If not, it's time to dust off the
old paradigmthat preventproductsfrom havinga lower cost

| suggestto IECTC32 (in cooperationwith TCLY)
(o) Updat6|ECTm0943(zoos)

by Sergio Feitoza Costa Jtine2022 "

100 LinkedIn posts for the electric power industr

sergifeitozeosta@gmail.comvww.cognitor.com.br
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-

COGNITOR -
EFFECT OF CURRENTS AND VOLTAGES
Lower or equak the rated - Aging “normal”
permanent values (as 20 years)
. Moderated temperature rises:
Long duration overcurrents mm) -+ aging

(as 1,5IN during 120 seconds
High temperatures like 1802C

= for copper: annealing, bending,
Short duration overcurrents

(as 20,0 IN during 1s \ Electrodynamical effects: forces
(tons) and mechanical stresses
damaging insultators and busbar

Overvoltages

Imediate failure or

« Long duration ( dozen of seconds)
isolation aging

« Short duration(micro- seconds) -
12t ~ V2t ?

sergifeitozeosta@gmail.comvww.cognitor.com.br

100 LinkedIn posts for the electric power industry



mailto:sergiofeitozacosta@gmail.com

>
P -
=
0
-]
©
=
 —
(O]
=
(@]
o
Q
—
=
(&
Q
(]
Q
=
S
%]
0
(7]
(@]
o
=
©
(O]
NG
=
-
o
o
—

SwitchgearDesign was developed by Sergio Feitoza, ;\4\%
sergifeitozeosta@gmail.comvww.cognitor.com. b highpower testing lab expert. et
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100 LinkedIn posts for the electric power industry

sergifeitozeosta@gmail.comvww.cognitor.com.br
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High-Power Testing simulation

are a lowcost alternative for developments

100 LinkedIn posts for the electric power industry ...

N SW|tchgearDeS|gn was developed by Serglo Feitoza, / :
sergifeitozensta@gmail.comvww.cognitor.com.b@ highpower testing lab expert T
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TEMPERATURE RIp

O

In

Design concepts & Te
(IEC61439 + IEC 62271)
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sergifeitozensta@gmail.comvww.cognitor.com.bBy Sergio Feitoza Costaead, share and use this free boo e
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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)WIith SwitchgearDesigaquations

| wrote them 22 yearsago. #sergiofeitozacosta

TEMPERATURE RISE CALCULATION TEMPERATURE RISE CALCULATION EQUATIONS 151 TEMPERATURE RISE CALCULATION EQUATIONS 152 TEMPERATURE RISE CALCULATION EQUATIONS 153

+ Calculus equations to prepare a software

+ Calculafing the temperature rise of the conductors above the air
temperature

+ Calculating the temperature rise of the fiuid (air, .. by the method of [EC
60890

100 LinkedIn posts for the electric power industry ...

* Properties of insulating materials
* Properties of conductive matenal
+ Comments on contact materials
+ Effects of different atmospheres in the oxidation

sergifeitozeosta@gmail.comvww.cognitor.com.br
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Want to predict the result of the s
temperature rice test before fume
going to the testing lab for the gl
expensive test 7 a7

Use SwitchgearDesig
testingsimulations

(also for internal arc & short circuit forces).

sergifeitozeosta@gmail.comvww.cognitor.com.br
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IEC 61439 Temperature rise test:

guestion to maintenance team or

"committee of testing laboratorie@CTL)".

| did a test in a 4000 A busway (could be a switchboeid).temperature
of the airin the lab was 22. | measured 10C in a copper silvered connection

and measure . Sdhe temperature rise was 1022=79K.

Question is: By table 6 of IEB14391 the equipment was
APPROVED OR NOT approved/@uld not pass by IEC 622-21table

Ly ¢FroftS ¢ F2NJ a.dzAolNE FyR /2yRdzO(2MEE A
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 plugin 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 ? TWO BAD CONSEQUENCH®) most of the test reports do not have a
A01rGSYSyid aLI aasSR 2N y2aG¢é 6 o 0 ! yFIAN O2YLIS
the value of 75K and manufacturers whivom the bad text use much higher values like
105K

100 LinkedIn posts for the electric power industry
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kG/MVA : Research Cettfresironmental Efficigfirigctric Products
IEC 61439 Teste de elevacao de temperatura:

Pergunta ao time IEGe manutencao da normau
‘ o "Comité de Laboratorios de Testes (CTL)".

Fizteste em barramentoblindado4000A . Temperaturado
ar externono laboratorio era 22°C. Coloqueitermoparem
conexéode cobre prateadae medi 101°C Entéo,aelevagao
de temperaturafoi 101-22=79K.

PERGUNTAPelatabela6 da IEC614391 o equipamento
foi APROVAD@U NAOAPROVADORela IEC622711 seria

reprovado,pois la o limite & 75K

NaTabelad . | NNJ ¥/S% iR driestabBcitdque a elevacdode temperaturapermitida é limitadapor w g
(a) resisténciamecéanicado material condutor (b) possivelefeito em equipamentosadjacentes(c) limite de
temperatura permitido dos materiaisisolantes em contato com o condutor, (e) efeito da temperatura do S
condutor sobreos aparelhosa ele conectados (f) para contatosplugin, naturezae tratamento de superficie gl
do material de contato . Estetexto ndo é ¢ obviamente- utilizavel por laboratérios de teste neutros ou
certificagdoporque os valoresndo sédoconhecidospelo laboratério. Por que ndo usarumatabelacomvalores
claroscomo na IEC62271:1? . DUASCONSEQUENCIRSINSPARAO MERCADO(a) a maioria dos
relatériosde teste ndo diz seo equipamento & LJI do@i ¥ Wzb§ Concorréncialeslealentre fabricantesque :
consideramo valor de 75K e fabricantesque s&oinduzidospelo texto ruim a usarvaloresmuito mais altos ==

sergifeitorensta@gmail.comvww.cognitor.com.br
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TEMPERATURE RISE: A GUIDE to LEARNING to DESIGN MV
SWITCHGEAR (iece2271), LV SWITCHBOARDS (iec61439) & BUSWAYS

http://www.cognitor.com.br/TemperatureRiseGuide.pdf

Summary: Understand the path of stones for whom wants to learn the temperature rise concepts used in design,
specification and testing. The 2 usual ways to learn are (a) studying alone but using the right technical references.
Right means, documents that really teach how to solve daily problems, and not academic papers , and (b) taking
training or classes with someone already experienced in the subject, who already knows the shortest paths. In
general, more experienced professionals prefer the 2" option, because of the shorter learning time. Younger people
and beginners, in general prefer the 1%* , to start studying alone. In this case, almost everyone | met, after spending
a lot of time reading the materials, decided to seek training from someone experienced. It is the cheap that is
expensive. | will base this guide text on documents, which are the best | know about the theme. | will summarize
their content. Read my CV and trust what | am saying. | have a lot of experience in this topic. Good learning !
o

Short circuit point

......

sergifeitozeosta@gmail.comvww.cognitor.com.br
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Switchgear / switchboards (training|EC62271/ IEC61439

BARECONNECTIONSIimits of

IE@22711 raisedfrom 50 to 60K.
Would it be possible to do the

same for silveredconnections
(75 to 85K) and tinned (65 to 75K

Read the article link above
sergifeitozeosta@gmail.comvww.cognitor.com.br
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Switchgear / switchboards (traininglEC62271/ IEC61439

| am doing R&D work to identify
economicalmethodsto silver or

tin plate the endsof copperbars

Where can | find articles ? Are there faster
methodsthan electrolyticprocesses

Doyouknow machinedo do this quicklyfor smallthicknesses?

sergifeitozeosta@gmail.comvww.cognitor.com.br
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Painéix dutosblindadostreinamento) @

Paraconexoesiuas,oslimitesda
IE@G22711 subiram de 50 para
60K Seria possivel fazer o
mesmo em conexoesprateadas
(75a85K)e estanhadagssa75K)?

sergifeitozensta@gmail.comvww.cognitor.com.br Leia o artigo no link acima
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Flashes of the Web traininmk above)C |mprOved |IEC 60890
method to calculate temp. rise of the fluid bu
extended by me to cover also forced ventilatic

SwitchgearDesignhD

Input data Results Calculator Save Screen

COGNITOR

Calculator
Height (H)

Width (W) L1 1) Invdlucro separadoe de p :

. . . A1 Oubet openngs
Sz e 1 L 2) Primeiro ou ultimo de um )
M 3 ) Separado de outros me

=
¢

Type fig4 (C)

Contacts losses

B 3) Involucro central de grup
I | 1 1 4) Primeiro ou ultimo de gru

Bars losses

Honota! perbons o,
1 5) Involucro central de grup iberiionoperg, AL
'’

™ 4 ) Invdlucro central de gru; mmmn‘mduatei
e com teto coberto

Partitions hor.

Openings (Y / N)

Openings
area
{cm2)
Effective area m2

[s]

Calc_IEC820_deltaT

Test Pag 45 IEC 890

Click to En Trajning In English, Al ogérings <

spanish or portuguese | USING
SwitchgearDesign

DeltaT 100%
In

DeltaT 50% Italian)

sergifeitozeosta@gmail.comvww.cognitor.com.br

industry



mailto:sergiofeitozacosta@gmail.com

kG/MVA : Research Cettfresironmental Efficigfirigctric Products

Assessing the aging of switchgear,
switchnoards and busways (\ToAT) Gt

TEC 62271-1: temperature rise permitted
connections by IEC60943 k-7 » * [for a copper silvered connection, as
Copper electrical contactinitally with temperaturerise equal o35k~ DUSAr to circuit breaker is 75K. It is the
*Apply overload so that the temperatureise above ambientbecomes 45, CFitical point in most tests. Having only

“Constant 4, =GR for AT, =35 (Figuro B) 10K above the limit means you have a
(35-45) loss of life of 1/3 . THE QUESTION 1IS:
K=2 °¢ =0.315 what is the temperature rise permitted

Life expectancy in the conditions of standard (suppose 10 years) will in I EC 61439 se riES? ChECk What iS
be multiplied by a factor of 0,31 . .
written in your test report.

You need to buy 3 contacts in 10 years instead of just one

IEC622711: temperaturerise permitted for a coppersilveredconnection,asbusbarto circuit breakeris 75K It is the critical point in mosttests. Havingonly 10K above
the limit meansyou havea lossof life of 1/3 . THEQUESTIOMNS what is the temperature rise permitted in IEC61439series? Checkwhat is written in your test
report. The ELECTRIBPOWERNDUSTRNieedan ENVIRONMENTAEFICIEN@ERTIFICAFORPOWERPRODUCT®nly, HITACHIEATONSIEMENSABB,
SCHNEIDEREhaveforce to proposethis to ISO/ IECIt is to attestthat the productwasdesignedwith the minimum necessaryseof copper,aluminum,insulating
supports, materials etc. This is a fantastic not-explored market . Readthe chapter & / Aofi BnvironmentalEducationand 9 y' S Ndi #hé FREE book in this
link https:/Inkd .in/dDVDPTT

sergifeitozeosta@gmail.comvww.cognitor.com.br
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Vertical axis =
Horizontal: conductors 1 to 7 side by si(

Input data see3DVol Results Calculator

Temperature rise

Temperature rise

www.cognitor.com.br

Save Screen MVSW1__01_M_08-050

[JSee the temperature nise lmits in the standards & Watts

in each point of
the conductor s #

1to #7

Temperature rise

near the conduc

22 ¢ 2 2 2 22 22 33333333733 4444444444 55555550555 711777
Humbers af e conductors 35 side by side

sergifeitozeosta@gmail.comvww.cognitor.com.br

Conductors # 1 to #7 as they wer side by side in the horizontal line

i See

Resistance / phase (ohm E-6)

Contacts BusBars Total

Resistance  Reactance Impedance Ohm E -6

WATTS (others + magnetic) ~ Contacts Bars

Others 50 116 156
266 66
66 93
Power dissipation total (W) 915

Temperaturerise (K ) Elev. Temperatura

A 30
\ B 44
c 66
D 49
E 40
F 30
Plate min. 8
Plate max 9
of the fluid

100 LinkedIn posts for the electric power industry
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What is the Temperature Rise test ?

* Mount the equipment as in normal use

* Room without air drafts

* Apply the rated current

* Wait the stabilization of the temperatures (like 4 hours)

* Measure in points specified in the technical standard

* Temperatures (T) and air external Temperature (T,,,)-

* Temperaturerise AT = T-T,,,

* Approved if “temperature rise” is lower or equal to standard permitted limits.

sergifeitozeosta@gmail.comvww.cognitor.com.br

current

Short circuit

LR

)

AVOID to accept Test Reports which do not state “ Approved” . need tobe skilled to check 2
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Can | mix materials in connections ?
Higher “ bi-metallic voltage” = more oxidation ( acceptable <0.5V)

TABLE 111

. o o .
Voltages in 10-2 V developed on bi-metallic contacts I m
Anode (=) L A, LI ﬂ l LI >
L P -
2 5
) 0
5 Sa S g =)
= i - 2 =2 Sille ©
=] = = S S| 2 c
S = o |~ i I
== 2lgle|%|2 = e | = =
s|B|E s|E[5]Z|=2] |2 g ¢
=212 =| 8|88 2 ] =
Cathode (+) 2 Z | = | |l |a|a |- | = J ~
‘ O e r Silver o |15 |17 [19 19|21 |23 |25 |26 33 |47 |a8 |51 |5 |77 1of111[159
Nickel 0 |02 [0a|oa o6 |os| 10|11 [16[32]|33 |36 |41 |53 57 |62 96 [1aa
Monel (30% Cu) o [02]02]04 |06 |08 09 16|30 |31 |34 |39 5455 ]|g 94 [142)
Cu ickel (70-30) 0| o |o2]oaloe|07| 1428203237 5253 }fs 92 [140]
orre 7o O P P78 BT BT TS = 52 Ta0
SiTver- N T o [02]0a|o0s[12]26 |27 30|35 |50 |5l 56 90 [138
Copper Bronzes* o0 |o2]03 10|24 252833 [as [a9454 88 |136
Red bronze o o106 |22]23]26 |31 [46 |47 [N 86 |134
X Brasses* = 0 07|21 |22|25[30|45 [46 |51 @ 53 84 |85 [133 S
Stainless steels* o |1a|15| 18|23 |38 [39 |44 |aa a6 |76 |77 |78 128 I7e)
g Tin g o |01 [oa o9 25 [30[30[32(62 |63 |6a 112 7]
AI uminum Tin-lead solder F o |o3]os|232a |29 29|31 |61 [62 |63 [111 o
Tin-silver solder 0 |05[20[21 26|26 |28 | 5% |59 |60 108 o
- Lead o |15 |16 |21 |21 [23 53 [54 |55 [103 <
— s m—— = o}
Cast-iron 0 |01 |06 |06 |08 [38 |39 [40 |88 o
Steels 0 |0s|os|07 |37 |38 |39 87 ~
0 58 V Aluminium alloys* 7 oo |o2]|32]33]34 82 <
)/ Aluminium o |02]32]33 |34 |82 -
Cadmium i 5 E o [30(31[32]80 o
— Galvanized iron or steel = [z o |01 o250 8
Zinc alloys* 0 |01 |49
Zine ) o ] [ B (%

Magnesium alloy* )
*Characteristic values.

Flashes of the Web training (link above)

sergifeitozeosta@gmail.comvww.cognitor.com.br
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|
Design of IEC62271 & IEC61439 products: (training)

It is more economic to use Silvered or Tinned

than bare connections!

Author Sergio Feitoza Costa COGNITOR — Consultancy, Research and Training Ltd.

Keywords: Substations, Optimization, Switchgear, design, reduction of costs, validation, High Power , Testing, Laboratory, Simulations, Calculations, IEC Standards, Busbar systems, Internal Arcs, O es,

Please help me to share

sssssssssssssssssssssssssssssssss gnetic Field:

Temperature rises ETSERVUEINO0SE Weight of copper
inthe connection  JRVERVIEES (ke)
(K) and % of SOkvalue |

o (ORI o (o)
KR o

65K 71,510 mm (17%
67,810 mm T (67%)

READ THE ARTICLE IN THE LINK ABOV

calculatedwith SwitchgearDesign

sergifeitozeosta@gmail.comvww.cognitor.com.br
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ecez27y e300 - FOFCEM VENtilation 1s good
Canreduceweightof equipmentin 1/3

Ventilation openings X increasethe busbar crosssection
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?
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Buildproductswith lower $$/ MVAand KG/ MVAand usethis asmarketingto reachcompanieghat giveimportanceto the environmentalimage

sergifeitozeosta@gmail.comvww.cognitor.com.br
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kG/MVA : Research Cettfresironmental Efficigfirigctric Products

Projeto e testes de painéis e barramentos de produtos IEC62271 & |EC61439: (treinamento)

E mais econdmico usar conexdes prateadas ou
estanhadas que conexdes nuas

Autor Sergio Feitoza Costa ***  COGNITOR - Consultancy, Research and Training Ltd. ~ ***  Por favor compartilhe

itchgear, design, reduction of costs, validation, High Power , Testing, Laboratory, Simulations, Calculations, IEC Standards, Busbar systems, Internal Arcs, Overpressures, Temperature rise, Electrodynamical stresses, short time current: agnetic Fields

“aengion: TG Totdl
r RO (o ¢ B
NACONEXAO  [RECIRERI % dovalor S0K

{

oW 10 [100%)
K 0 o [

B &
] [

sergifeitozensta@gmail.comvww.cognitor.com.br calculatedwith SwitchgearDesign
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IEG62271/ IE@1439training (*) : DO yOU kn OW Wha.t
Amperesderatingis ?

Supposea Maximum permitted temperature s

i

rise in the IECstandardis 46K, with 800 A.
Air outsideis 40AC. Thismeansa maximum _

permitted temperature of the connection H
material 46K+ 40AC=86/C

100 LinkedIn posts for the electric pow

Derating To usein an air temperature 60AC recalculate the
currentwhich will producethe same 86AC=26K + 60/AC. Hereis 570A.

sergifeitozensta@gmail.comvww.cognitor.com.br Calculatewith SwitchgearDesign
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kG/MVA : Research Ceaifrevironmental Efficiefif®gctric Products

Switchgear / swﬂchboards
(hotspot = circuit breakeierminals)

** calculated
with
SwitchgearDesign

sergifeitozeosta@gmail.comvww.cognitor.com.br
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4 IEC 60943: calculating contact resistances
(9
RC = ,0 4 0 -
204 nra”

N small contacts Constricton resistance (geometry)

0:625 2
Pl =1 Bl

n, =2.5x10°(SD

with radius a

F

Resistance due to the oxide layerinthe —

interface of the contacts

= surface resistivity {function of the
thickness of the oxide layer)

= material resistivity
a=radius of each small virtual contact
1= number of virtual contacts

e

*

g oS oIE

F = force in the contact
H = hardness of the material
& = roughness coefficient~0.3a 0.6

Virtual contact with N elements in

paralel with a radius a

High temperatures accelerated the oxidization in the interface surface

sergifeitozeosta@gmail.comvww.cognitor.com.br
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Switchgeal’ switchboards(training)

3 COGNITOR

IEC 60943:Contact resistances are the main source of heat

— A

Real values Standard values

\\\\\\\\\\\\\\J\\\\\\\\\\\\\\\

100 LinkedIn posts for the electric power ndustry
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Switchgeal’ switchboards(training)

Total resistance per phase (circuit breaker + busbar + connections) = 72 p
Temperature rise limits:  |EC 62271-1, IEC 61439 & IEC 62271-200 gl UL M

If limits are exceeded parts may have accelerated aging oreven be dest}oyed in a small time : (E &
\ A

APPROVED

Part and Ri max. (°C) Comments
medium where it is used max. (K) ahb 20°C| ambient 40°C

Copper and copper alloys
SPRING unc cated -in air K N
CONTACT -in SF8 To compare with the yellow

- in oil | thi
Tinned inair, SF8 oru oil column Is m‘eans a
silver or niquel plated -in air temperature rise 105-40=65 K
- in oil
For contactors in oil 5 Qil deterioration

Copper , aluminum and alloys
BOLTED uncoated in air L .
uncoated in SF8 Circuit breaker resistance per phase = 30 pQ

CONTACT  [Tinned, in air or SF6 5 Tin "creep point” i

Contact material Temperature Temperature %
) [N ]
o o_® A

(G ERO

ey

: y  NOTAPPROVED

Silver or niquel plated air or SF6

Silver or niquel plated in dlec 100 QOil deterioration

For contactors in oil 105 Oil deterioration

In contact with insulation class o %

METALIC ) , 90 f 1(3.? f 120 | Isoclation ageing e g o 08 4
PARTS . B / F / H 30 / 155 / 180

e Acting as spring €aso a caso Permanent

® Insoldering position 100 deformation
/Break

SURFACES |[Can be touched (met / non met.) f Do not injure
Acessible but not touched ' persons

100 LinkedIn posts for the electric power industry
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Switchgeal’ switchboards(training)

—————

7 COGNITOR

—|EC 60943: Loss of life

Influence of the temperature (T, e T_,) and temperature rise (AT, and
. . Assessing the aging
AT;,)  intheaging Loss of e

+Copper electrical contactinitially with temperaturerise equal to 35K

+Apply overload so that the temperature rise above ambient becomes 45K

( A ]711 —A TI 2 ) n (Tel—Te 2 ) i1= - “Constant & = 6K for AT, =35K (Figure B)

35-45
Ae ( )

K =2 A o

Life expectancy in the conditions of standard (suppose 10 years) will
be multiplied by a factor of 0,31

1 hour of operation in the condition 1 You nesdto buy3contcls i 10yearsinstead of ustone

T.;_Ambient temperature inside box

K x 1 hour of operation in the condition 2
T .mp = Ambient temperature outside

100 LinkedIn posts for the electric power industry

A, and A are functions of AT;
T, = contact temperature

Condition 1: lower temperature AT, = temperature rise of the contact relateg to
Condition 2: higher temperature external temperature

sergifeitozeosta@gmail.comvww.cognitor.com.br
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Switchgear / switchboards (training) asicetinka*

StlII using that o tables to

A for 75
UK .n”épériinﬁéct.o
R=0 1950 A

,MMOoktables.l81() s

<\Wn the barforany R R — 2 3 1 6 5 O A

sergifeitozeosta@gmail.comvww.cognitor.com.br
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Painéie dutosblindadoS(reinamento)

Ainda usa velhas tabelas“‘gopara
CaICU Iara Corre nte dasbarras

= 1950 A

o o link acima

L
rl: AN .
| :‘j'_' "
s N
{8 (:_g"-\ 1
ard | 0N
iy
| ©|R =10 1850 A
'-‘.“.‘/ —

e TRTOR— —
D -:ZOKC-I-?]a--Ik()ar-ra-Q.afa--quaiquer B R_ 23 1650 A

sergifeitozeosta@gmail.comvww.cognitor.com.br


mailto:sergiofeitozacosta@gmail.com

kG/MVA : Research Cettfresironmental Efficigfirigctric Products

Page 103 of my free book (link above)

CONTACT RESISTANCE /‘
- (‘ : 100 copper
¢ 2ma nma’ Foce = bars with

100N 1 meter each

100

——— =85x10"m
18.7.(0.45).(5.5x10%)

n=25x10" x(3.5410°)" 5100 =18.2=18

; —¢ Two ends of 0,1 m
ﬂ. , silvered

p=178x10°Qm
0,=5x 102 Q.m? .
F cross section
R, = 6 + 12 =18 w0 100x10mm
(0,1%0,01m)
1
Reference text for the courses . .
SWITCHGEAR, BUSWAYS & ISOLATORS Total silvered are in each
end is approximately
SUBSTATIONS AND LINES EQUIPMENT 2x0,1x0,1+2x0,1x0,01=
Sergio Feitoza Costa
0,022 m

sergifeitozeosta@gmail.comvww.cognitor.com.br

The silvered area for 100 pieces of 1m with
2 ends is 2x100x0,022 = 4,4m?

If we have a covering with a thickness 5um
the mass of silver needed is around

4,4 m?x 5x 10-6 m x 10500 (kg/m3 - silver
density) = 0,23 kG

Just as an order of magnitude this means a
materials cost of USD 710x0,23 = USD
163,00

So, we are speaking about (not including
work): USD 163,00 /4,4 m2 = 37 USD/m2
or USD 1,63 / piece of bar . What | need to
know is a more precise value of USD/m?2
but also considering the work time.

&

100 LinkedIn posts for the electric power industry
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kG/MVA : Research Cetrevironmental Efficief@gctric Products
Switchgear / Switchboard@raining) Learn how to save Earth resource

Same weight of copper but
rated current 33% highe

Current giving Same total
Weight of

Easy to do = ||

(No vent.

and to T isaan | 202

(No vent.
openings)

calculate T TR

mm
(No vent.

with SwitchgearDesign Mo vent,

100 LinkedIn posts for tiic <l
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kG/MVA : Research Centfrevironmental EfficiefrEigctric Products
Painéis Elétricos (treinamentc

Mesmo peso de cobre poré
corrente nominal 30% maic

Current giving Same total
Weight of
Copper (kg)

Facil de fazer | ST5 A | 202

(No vent.
openings)

e CaICUIar 1(?::? 202

openings)

2290 A

100 LinkedIn posts for tiic ©

(No vent.

com o SwitchgearDesign ]
openings)

sergifeitozeosta@gmail.comvww.cognitor.com.br
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IEC 61439 Answer to a NIAZ QUESTIO
about TABLE 6(Limits of temperature rise)
Question & ¢ | 6 fobg), states a
maximum temperature rise limit

or the electric power industry ...

Read my answerin the new
2 pagesarticle (link above)

sergifeitozeosta@gmail.comvww.cognitor.com.br
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Pal néIS elétnCOSe média e baixa tenséeCUrsSO CWB

a) Aresisténciado disjuntor

Pergunta;Temperaturas Mmaiores|  (mudarde extaivelpara

fix0)

gue limites das normas reduzgm o perimetro das barras

(area exposta a

muito a vida util das conexoes e ventiagio). Pex usar

por fase 2x100x5 ao

100 LinkedIn posts for the electric power industry

Componentes. invésde 1x100x10mm
c) Otamanhodasaberturas
" - " d ilacao( tar)
Quais 2 fatores + faceis na |, o e
reforma de um painel antigo, paramentodaumentay)

para reduzir as temperaturas ?

sarqgifeitazepsta@omail comww, coonitor.com.br
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2 CocNnIToR

THERMAL LOSSES: CONVECTION, RADIATION & CONDUCTION)

TEMPERATURE RISE CALCULATION AT,
over the temperature of the surrounding air Te

Joule effect Sun light if applicable Eddy currents

S /

— T

[(Te + ATy — 273.15) a+1] Ro I2 + r s S +W,,

ATs

T AT — T2 A
Bl |oc e (T ) €+ Nu
AT, D,
Lateral area Radiation losses Convection losses
K, = adjustment B = magnetic field
= 2**f

dy currents= W44, =K; *B2* 0 2 * ¢ 2 * p * volume ,ciosure _ ey
e = plate thickness p = plate resistivity~

sergifeitozeosta@gmail.comvww.cognitor.com.br
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Improve e 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 | can train you in knowing the
relevant engineering concepts and to use SwitchgearDesign

>
=
0
=)
©
£
S
o
=
o
o
.2
S
=
O
Q@
o
(3]
£
<}

100 LinkedIn posts f

If you want that a 3" part do it for you, | can do it in few days

sergifeitozeosta@gmail.comvww.cognitor.com.br
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Q\ea‘ae & MV Circuit breakersResistance

o as seen from the terminals

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

Manufacturer of circuit breaker / Resistance as seen from the terminals of the circuit
Rated voltage / Rated current ONBIF 1SNl olFa aSSy FTNRY

Installation Fixed Extractable (Plug In)

Schneider Evolis 17,5 KV * 185/145 mm op XM Cy Xm

Schneider Evolis 17,5 KV * 240 mm MY K M on K M

AREVA VAA (vacuum) 36 kV nH K M
AREVA HVX (vacuum) -3G-20E M KM
TAVIDA 17,5 kV MYy K M

ABB VD4 40kA and 50 kA teddeddededdeds

100 LinkedIn posts for the electric power inc
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Melhore o Projeto de seul

PainelOU dUtO (mediaou baixatensao)

Reduza o custo final com pequenas
@alterac;ﬁes N0 USO inteligente da ventilacao,

geometria de barramentos e mais .

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

Se vocé quiser que eu faca os melhoramentos por vocé, faco rapido.

sergifeitozeosta@gmail.comvww.cognitor.com.br

100 LinkedIn posts for the electric power industry ...
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Ve nt| |at|0n (using intelligence to reduce copper and aluminum waste)

kG/MVA : Research Cettfresironmental Efficigfirigctric Products

COGNITOR

=

”
.......... . z -
Ventilation ? Q(m3/h) -
.......... -
®Y Tl e
”
ON Vent area (cm2)

R = Resistance of CB /device/ joint (OhmE-6)

ower

Fluid :

5,0

100

54

-
-
-
Save >> -

.

air flow — fluid

air, SF6

- N
Y =thereis a window with

open area (S) in the bottom
\ andanotherin the top

= completely sealed

Air flow (forced ventilation

v by fans, exhausters )

\
\
\

*S = net area after filters

Additional Watts like

'~, lamps and resistors

11

sergifeitozeosta@gmail.comvww.cognitor.com.br
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