) |

Input data | Resuts | Calculator | Archodel | Materials | I [GEOMETRY

I coDBedits  www.cognitor-combr  Switchgear Design 37

1-62 ~ 127 | 952 | 3200 G VC H
e TR <[ 127 [ 952 [ 3200 svcn

110 400 ! 7 Busb:
iy Conductor material Busoas coverng
@ Bare

p 1-6[Coper =] | - prnve

Frequency (Hertz) Enclosure material

i 60 SteellowC_1010 v
# mm 265

Sym'SCcurrent (kirms x ) Crest factor (first peak)
el 7 [ 22 _x|
Save > 2

Fluid speed (m/s) ’—m
Q(m3/h) W
Vent area (cm2) ’“W

Resistance of main CB /device/ joint (OhmE-6) ,725
Fluid
Additional WATTS in the compartment (resistors) [ 783

WATTs by magnetic induction in the enclosure ,71 3
WATTS by magnetic nducton inthe spacers | 77

[ Ventilation ?
Gy

TN

Max. Ext. Amb. Temp. = 40° C Altitude < 1000 m

FOD

Input data | see3DVol Results | Calculator | ArcModel | Materials | [csawsceen |

¥ See the curves of temperature rise a ™ See the emperature rise s in he Siandards ¥ Watts Phase
CA 6B CC CAl

GIEAN I ovsedis  wwwcognitor.combr  Switchgear Design so7

Temperature rise above extemal fluid Resistance / phase (ohm E-6)
Contacts

BusBars  Total

%0 /AA\ [ @ [ = [ 7w
5 S, (R IS——— | e— \o:{slde/ Resistance Reactance  Impedanceohm E -6
86 ~—— 5 14 165

: WATTS (others + magnetic) Contacts Bars

80

MagWall 13
MagSpac

Others 783
77

JiE

“ Power dissipation total (W) L
b Temperature rise (K ) Elev. Temperat
= 54
B [ ®
5
u € 86
- D 83
5
» E 84
54 F L
52 o

Doors < =
50 Micw
. Fluid Temperature 53 [ ©
# Rise (50% H)
m

Load cycle

B PITime | & Rated ¢ cyciic
o
%
3%

1111111111 22 22 22 23 3 3 3 3CiD4 44 44 4555556 6 666 6 67 7 7 7 77 7 7 7 7 77 7 7 TF7
Numbers of the conductors as side by side

= pr—— ——1——71———

Walls Comp_0 Comp_1 [l Comp_2 @ Comp_BTE




oD - oml

Input data \Resums\ Calculator | ArcMode! | Materials | [v GEOMETRY REETCECCE IVVSW1_02 M_R65111 [” coDBedits  www.cognitor.combr  Switchgear Design 307

R——
— 1-6f2 || 635 10 [1260| G veH
M - 100 10 | 1250 @ v H

< V3

[ |
e[ 0.,
200 L |

P i

Conductor material Bsbaes coventy
@ Bare

18 jcopper 2 | ¢ panted
7 |Copper -

Frequency (Hertz) Enclosure material
CI - o ook

# mm 265

Sym SC current (kArms x s ) Crest factor (first peak)
315 1 25 %
Save >> 2

—
0
Resistance of main CB /device/ joint (OhmE-6)
1248 54
Fluid [
Additional WATTs in the compartment (resistors) 50
WATTs by magneticinduction in the enclosure 12
K
o, WATTs by magnetic induction in the spacers ‘ 15
Max. Ext. Amb. Temp. = 40° C Altude < 1000 m
g FOD -l x|
Input data | see3DVol Results | Calculator | Archlodel | Materials | [Csaesoreen | (NETINCAIIGEGRNN | co0sedis  wwwcopnitorcombr  Switchgear Design so;
¥ See the curves of temperature rise a I See the temperaure rise fmis in the siandards ¥ Watts Phase

CA GB CC CAl

Temperature rise above extemal fluid m Resistance / phase (ohm E-6)
4 (outsicc) ontacts  BusBars  Total
72 = =+
Resistance Reactance  Impedanceohm E -6
o
8
= WATTS (others + magnetic) Contacts _Bars,
@ Others 50 116 [188
&2 Magwall 12 266 |6
o MagSpac [ 15 66 93
58
s Power dissipation total (W) 913
54 Temperature rise (K) Elev. Temperat
2 A 38
B (WG
48
w (63 72
“
a2 D 95 T/ a
9 E 46 ((: ;i
Y F B |~
3% Di [— Cs
oors <
34 " Cwo
Fluid Temperature 2 | C
32
= Rise (50% H)
2%
i ptsTime [ Load cycle
2. @ Rated € Cyclic
24
2
20
T FUMAT MM Z DM WA RACIAW AW M T WA AR 77
NUMDEs of the ConaUCIors s SIde by sIde




Cotton

Input data | Resuls | Calculator | Arctodel | Material

ANA

Dimensions mm

spacers= [iT <

J conductor

joint

—

b Switchgear Desig

07

N B IN (

1-7p <[ 50 10 Auuorvi‘i

Conductor material

1-7 [ -

Frequency (Hertz) Enclosure material
[Auminum

smm [ 3

SymSC current (kArms xs ) Crest factor (first peak)
50 1 25 2%
Save >» = [

Resistance of main CB /device/ joint (OhmE-6) 7
Fluid
Additional WATT in the compartment (resistors)

WATTS by magnetic induction in the enclosure 72

33

WATTs by magnetic induction in the spacers |

Max. Ext. Amb. Temp. = 40° C Altitude <1000 m

[¥ See the curves of temperature rise a I~ See the lemperature rise fimés in the standards

alculator | Archodel | Materials |

I~ coDBedits  www.cognitor.com.br

Switchgear Dy

07

¥ Watts rPhase—————————
lca 68 cc cal

AIr inside

conductor

joint

Resistance / phase (ohm E-6)
Contacts  BusBars  Total

T 58

Resistance Reactance  Impedanceonm E-5|
58 [ 546
WATTS (others + magnetic) Contacts _Bars
Others b
1466

o

o

[
MagWall 72
Magspac [~ 33

Power dissipation total (W) 2777
Temperature rise (K) Elev. Temperat

iEN

T

@
~

Doors <

Fluid Temperature
Rise (50% H)

rLoad cycle-

PTime | & Rates C cyaiic

17111122282 223333 3333C3 33333 33444D4 4 455505055050550505505050556066E6066777F7 7
Numbers of the conductors as side by side

V]

Deflector [

Comp_2 M




Input data | Resuts | Calcutator | Archosei | Water

 GEOMETRY $348 501660

oh_MissingRepor_|

Conductor material

1- 7 [Auminum -

ANA

Sym SC current (karms x5 )

50 1
s v
Veniilaton 7——
Y
N
Dimensions mm _—
nain CB idevice! ot (ORMES 7
g0 conductor Fuid B | )
it 80031 WATTS n the companment (esistors) |
magnescinduction in he enclosure [ g 53
anesc induchon i e s
Max Ext Amb Tomp 2 40°C Aditude <1000 m

see3DVol Results | Calculator | Archodel | Materials |

igear Design 3
¥ See e curves of temperalure rise 3 r  Watts Phase: shmlegd inthe graph
C A cCc cm
Reslstance | phase (ohm E-6)
Y Contacks — ‘BusBars | Total
=z [ I

Resistance Reactance  Impedanceohm e -5

WATTS (others + mapnetic
omers |

Bars

wagwan |

MagSpac [

Power dissipation foral (W) |

fise (K) Elev. Temperat
[ 14

X
TmOOw>
)

M conductor

Doors < | 3
3 |
=gy iOINt Fluid Temperature [ 7
Rise (50% H)

pisTime  [Load oce

Rates  C Cyclic




Input data | Results | Calculator | Arctlodel | Materials I coDBedits  www.cognitor.combr  Switchgear Design 397

' # N x B x H IN (A)

1-7)t ~ 60 10 | 1000 C V& H|

Conductor material Bl Coveitiy
« Bare

1-TRumnm | e

Frequency (Hertz) Enclosure material
50 [Atuminum )

ANA

# mm 10
Sym SC current (kArmsxs)  Crest factor (first peak)

save >> =

dist (mm) 333
Dimensions mm spacers= [1  ~

—A conductor
| S | joint

Resistance of main CB /device/ joint (OhME-6) 7
Fluid @ -
Additional WATTS in the compartment (resistors)

WATTs by magnetic induction in the enclosure ’_g 25
WATTs by magnetic induction in the spacers. ‘

Max. Ext. Amb. Temp. = 40° C Altitude <1000 m

www. cognitor com br

Input data | se

Vol Resuts | Calculator | Archiode | Materias | Design 3
@ See the curves of temperature rise a I 566 6 omperature rise imis in e Standards ¥ Wats Phase showed in the graph
A CB CC CAl

Temperature rise above extemal fluid Resistance phase GhmES)

»
. Resistance Reactance  Impedanceohm E-6|
7
z WATTS (others + magnetic) Contads Bars
Omers o o
»
Magwall [ 945 82 151
" MagSpac o 0
Power dissipation total (W) A
rise (K) Elev. Temperat
3 A 25
% B 31
»
C 34
D 38
i E 31
F 22
N Doors < 8
. Fluid Temperature 16
2 Rise (50% H)
= conductor
. joint Load cycle—
1 == = PUTIME | & Ratea C yclic
2
19

17111122 282 2 23 3 3333 3333 34 4444505065055 5505555686 6E606 677 TF7 7
Numbers of the conductors as side by side

Temperature rise Magnetic field

lin the enclosure
-

5779,3 -  ' 1 i 9,45 Watts

Tesla x 1E-6-.




Input data | Results | Calculator | ArcHodel | Materials [ chibBedirs

wawcognitor-combr  Switchgear Design 507

# NS B H IN (A)
14000 A Y 1-7[¢ ][ 200 [ 125 [25000] & v s
vent1,1s ] 8 press.
Conductor material
1-7 |Copper -
<
<
Z Frequency (Hertz) Enclosure material
- 60 |Aluminum -
#mm [ 265
SymSCcurrent (karms x5} Crest factor (frst peak)
40 1 1,91 2
Save > - |
Testing laboratory doing a test
dist (mm) © | 6000 = 1500 at 25.000A permanent. The
Dimensions mm spacers = [T =] i magnetic field at a certain
B | conductor Y i i | distance can not be > 200
‘10000
] B Jjoint
| I |
— X 15m (v+idth) X 10 m (height)
’ 1

Magnetic field in a central plane at 1,5 m height with 3-phase currents

Current only in two phases (phase to phase)




=1 |

& FOD
Input data | see3DVol Results | Calculator | Arctiodel | Materials [csavesoreen | SIINGEUICEEZR | o0bedits  wwwcognitor.combr Switchgear Design o7

WATTs by magnetic induction in the enclosure 09  WATTs by magnetic induction in the spacers A Phase showed in the graph

A CB CC CAl

Magnetic or electric field (directions X.Y.Z)
7.800
7.600
7.400

0,406 6.731

~
<

=}
o

0 004 008 012 016 02 024 028 032 052 08 08 084 088 072 076 08 084 088

036 0, 0
Magnetic or electric field ( X.Y.2)
=




Switchgear Design 397

| e il | cbDBedits  www.cognitor.com.br
# N x B x H IN(A) |
1-Th  ~ 60 10 | 1000 C VG H ‘

A
Input data | Results | Calculator | Arctiodel | Materials
3000 Y

280 X| 600 i

o= =~ —Press. ;

o0 0 o0 oo o

e —— Conductor material

i i ! 1 -7 |Aluminum -

fr==q]

Frequency (Hertz) Enclosure material
[Aluminum v

50
# mm 10
SymSCcurrent (kArms xs)  Crest factor (first peak)
50 1 25 %
Save == -

ANA

dist (mm) 333

Dimensions mm spacers= [1 +

A conductor
E N joint

FTYVER:

Depending of the material of the enclosure or the material of spacer or supports of busbar, for example in
cubicles, a considerable power loss is produced by magnetic induction



4 FOD - o Ed

Input data ]Resuns] Calculator | Arcliodel | Materials v GEOMETRY [subST_01_ISI [lcbDBedit:  www.cognitor.com.br  Switchgear Design o7

# N x B x H IN(A)

1-18)1  ~| 160 5| 2000 & v H

Magnetic Field

Conductor material
1 - 18 |Aluminum -

2100 8500 4200 4000 3000 14000 24000 6500 3500‘ | 3500 3500 | 3000 Frequency{Her) Endostic matenial

ks A \ ;) \ A 3 \ X | / "’ﬁ [sminem 7]
PR 2 3 3 1 3 3 L B J
A=l pLID A 118 #117 p—— 116 i -L15 1 L Uia JUs b2 W11, X # mm 2,65
I 3 DI | B L || corclf _..i N S — Sym SC current (KArms xs ) Crest factor (first peak)

e[ 7 [ 2 =«




A

- s A

Input data | Resuts | Calculator | Arcifodel

‘0 4 i !

FOD
Materials Iv [GEOMETRY [subST_01_1SI I cbDBedit:
Magnetic Field

2100 500

= N \ A 3 \ | /
;d. 2 3 3 1 3 Y L
P [ | pLid A 118 #117 p—1— 116 L -L15 1 I — T PR
I B DRI | [ LY B — e s e R
o i -

16520 11000

= ,

4200 4000 3000 14000 24000 6500 3500 i 3500 3500 3000
;) \ \

www.cognitor.com.br Switchgear Des‘gn 307

# N x B x H IN(A)

1-18)1  ~| 160 5| 2000 & v H

Conductor material
1 - 18 |Aluminum -

Frequency (Hertz) Enclosure material
50 Aluminum v

# mm 2,65

Sym SCcurrent (kArms xs ) Crest factor (first peak)

7

Save >

2306,3

Cotton Cover Comp_0 Comp_1

Comp_2

Comp_BTE ICEE] |



FOD _—) |

Input data ]Resuns| Calculator | ArcModel | Materials | Iv GEOMETRY [5ubST_01_OneHalfCB I_[cbDBedit:  www.cognitor.com.br S, ar Design 307
525 kY outdoor switchyard, 1s-breaker lay2ens*CiSSr system |, 2 Busbar system Il, 3 Busbar disconnector, 4 Circuit-breaker, 5 Cument ___ # N xB x H IN(E@
. 6 Volta fc 7 Feeder di 8§ Branch di: or, 9 Surge arrester, 10 Line trap, 11 Transformer. s
% ) P - 1-18)1 || 160 s| 3150 G vCH

l . 7000

12 _J
. 6V 11 f 2 7000

14 | ! | | —— ... -
[ 7 10 | W] Conductor material
| ag [reia8 N Y 16 | 17 l‘ . 14 _15hidden| 5000 T e ——
W 1« 5 g '
i 9000
- A l doill o
—

8
|
rsm 29000 30000 —b— 29000 | 42000 I|*| 29000 | 30000 | 29000

Frequency (Hertz) Enclosure material
60 Aluminum -

<
%4

# mm 2,65

“® o Sym SC current (KArms xs ) Crest factor (first peak)

Save >> v

Fig. 11-22
ABE Marval

2624.5 coton Cover Deflector Comp_0 Comp_1 Comp_2 Comp_BTE WireFram




