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1. Obecné poznamky
1. General remarks

1.1 Uvod

Dokonce i v pfipadé pokrocilého a i odborné pokrocilého navrhovani
rozvadécu nelze vzdy zabranit nechténému zkratu pfi provozu téchto
rozvadécu. Proto musi byt pfijata vhodna bezpecnostni opatieni, aby
nedoslo ke zranéni personalu, Skodam na majetku a poSkozeni
elektrického zafizeni, které je obsahem rozvadéce. Tato opatfeni
stanovuiji pfislusné pozadavky na zkratovou odolnost ochrannych
obvodud. Ochranny obvod musi byt schopen své &innosti po celou
dobu trvani poruchy, aniz by snizoval bezpe¢nost rozvadéce.

Tato dokumentace nabizi specifické feSeni uzemnéni pomoci
vnitfnich vestavénych mechanickych ¢asti rozvadéce.

Zkratova odolnost rozvadéce je méfitkem jeho odolnosti k
dynamickému a tepelnému namahani v pfipadé zkratu. Tepelné
namahani je zvlast zajimavé s ohledem na rozvadécovou skfifi a
jednotlivé ¢asti rozvadécovych skfini.

Pro posouzeni dovoleného tepelného namahani je rozhodujicim
faktorem efektivni hodnota zkratového proudu (RMS) a jeho doba
trvani.

Pfipojovaci body a prvky, jimiz protéka zkratovy proud generu;ji teplo,
v dusledku jejich elektrického odporu. Pfipojovaci body a prvky,
musi toto teplo vydrzet, aniz by doslo k jejich poskozeni zplsobujici
neschopnost plnit bezpeénostni funkci.

Namahani zkratového obvodu je v podstaté dano nasledujicimi
faktory:

1. Doba trvani zkratu
Omezeni pomoci rychlych ochrannych prvka, jako jsou
pojistky, moderni jisti¢e s vypinanim s nulovym proudem, nebo
omezenim proslého proudu, atd.

2. Impedance zkratové (vypinaci) smycky
Toto zavisi na vzdalenosti od transformatoru (zdroje elektrické
energie) a kapacité napajeci soustavy.

3. Konstrukce a provedeni ochranného obvodu
Toto je obvykle navrzeno vyrobcem rozvadéce.

Cilem tohoto dokumentu je poskytnout projektantim a
konstruktérim takova data, ktera umozni snadnou a rychlou
projekci, pfipadné rychlé a snadné zmény projektu. Informace o
pouzitych zkuSebnich metodach a pouzitych srovnavani jsou v
pfiloze tohoto dokumentu.

Namérfené hodnoty, které jsou v této broZufe uvedeny, jsou
vysledkem jednorazového testu. Tyto naméfené hodnoty podiéhaji
vykyvum, které mohou byt zavislé na vnitfnim usporadani
rozvadéce (obvod zkratového proudu). Vyrobce rozvadéce by proto
mél provést odpovidajici bezpe€nostni posouzeni navrhu. Zejména
fixacni technologie by méla byt v souladu s nasi specifikaci.
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1.1 Introduction

Even careful design of switchgear and expert advanced planning
cannot always prevent unwanted short-circuits when operating these
systems. Appropriate safety measures must be taken to prevent
damage to personnel, property and electrical equipment which inclu-
des enclosures. These must therefore be equipped with appropriate
short-circuit provisions. They must be able to conduct any short-circuit
currents occurring for the fault duration without impairing safety.

This document deals specifically with earthing connections via built-in
mechanical components within switchgear combinations.

The short-circuit resistance of a switchgear combination is a measure-
ment of its resistance to the dynamic and thermal stresses.

Thermal stress is of particular interest when observing the behaviour
of enclosures or parts of enclosures.

When assessing permissible thermal stress, the decisive factor is the
root mean square of the short-circuit current throughout its duration.

The connection points and elements through which the short-circuit
current flows generate heat due to their electrical resistance. This heat
must be withstood by the connection points. They must not be dest-
royed to such an extent that they are no longer able to fulfil their safety
function.

Short-circuit stress is essentially influenced by the following factors:

1. The duration of the short-circuit
Limitation by quick-breaking safety devices such as fuses, modemn
power switches with zero-current cut-off or current limitation etc.

2. Impedance of the system short-circuit loop
This depends on the distance from the transformer and the capacity
of the supplying system.

3. Construction and design of the earthing connection point
This is usually prescribed or suggested by the manufacturer of the
operating equipment.

The aim of this document is to provide the planning engineer with data
to enable fast, reliable implementation of the required adjustments at
the project planning stage. Details of the test methods used and the
conversion for existing values can be found in the appendix.

The measurements quoted in this brochure are the results of a single
test and are therefore subject to fluctuations which may depend upon
both the test layout and the specimen (short-circuit current cycle). The
manufacturer of the switching system should therefore include corre-
sponding safety allowances in the design. In particular, the mounting
technology must comply with our specifications.



1. Obecné poznamky
1. General remarks

1.2 Poznamky k navrhovani ochranného obvodu

VSechny nezivé ¢asti rozvadéce musi byt spojeny navzajem a
pfipojeny k ochrannému vodici napajeni, nebo pfes uzemnovaci
vodi¢ k uzemnovacimu zafizeni. PoZzadavky na spojitost uzemnéni
zajistujici ochranu pfed dusledky poruch v rozvadéci jsou uvedeny v
odpovidajici normé (IEC/CSN EN 61439-1 ¢lanek 8.4.3.2.2). Pro
vika, dvere, kryci panely a podobné ¢asti jsou obvyklé kovové
Srouboveé spoje a kovové zaveésy povazovany za dostatecné pro
zajisténi spojitosti, pokud k nim neni upevnéno zadné elektrické
zafizeni pfesahujici meze malého napéti (ELV). Toto je aplikovatelné
pro vSechny spoje systémovych skfini TS 8 (viz bod 3.2 tohoto
dokumentu). Pokud je elektrické zafizeni upevnéno k témto ¢astem,
nebo je zde potencionalni riziko dotyku s Zivou &asti ), pak je
nezbytné peclivé pripojeni ochranného vodice, jehoz prifez je dan
nejvétsim prufezem pfivodniho vodi¢e na dané zafizeni.

Vyrobce sestavy, rozvadéce, musi navrhnou ochranny vodi¢ tak,
aby byl schopny vydrzet nejvyssi tepelna a dynamicka namahani,
ktera jsou dusledkem poruch ve vnéjSich obvodech na misté
instalace.

1.3 Predpisy/Normy

Nasledujici normy musi byt dodrzeny:

CSN IEC 60050-826

Instalace nizkého napéti
— Obecna terminologie

CSN 33 2000-4-41 ed. 2 Elektricka instalace nizkého napéti

— Cast 4-41: Ochranna opatteni pro zaji$téni bezpeénosti

CSN 33 2000-5-54 ed. 3 Elektrické instalace nizkého napéti

— Vybér a stavba elektrickych zafizeni;
Uzemnéni a ochranné vodice

CSN EN 60 865-1 ed.2 .
Zkratové proudy - Vypocet ucinkd - Cast 1:
Definice a vypocetni metody

CSN EN 60 204-1 ed.2 .
Bezpecnost strojnich zafizeni - Elektricka zafizeni stroju - Cast 1:
VSeobecné pozadavky

CSN EN 61 439-1 ed.2 3

Rozvadéce nizkého napéti - Cast 1:

VSeobecna ustanoveni

CSN EN 62 208 ed.2
Prazdné skfiné pro rozvadéce nizkého napéti;
Obecné pozadavky

Kontakt s Zivou ¢asti (voditem) definovaného prafezu

1.2 Notes on the design of the earthing system

It is generally permissible to ensure the continuity of the earthing
connections either through structural elements of the system or by way
of a separate earth conductor (IEC/DIN EN 61439-1 item 8.4.3.2.2).
In the case of covers, doors, closing plates, etc. which are not serving
as mountings for electrical equipment, the conventional screw con-
nections and metal hinges are considered to be sufficient to provide
for continuity of the earthing connection, provided that the permanent
good conductivity is guaranteed. This applies for all such connections
of the TS enclosure system (see 3.2). If equipment is mounted on
these parts or if there is a risk of potential transfer? to the parts, then
it is necessary to provide for careful connection of an earth conductor
whose cross-section is governed by the greatest cross-section of the
supply cables to the equipment concerned.

The manufacturer of the switchgear assembly must always ensure
that the earthing circuit is able to withstand the maximum thermal and
dynamic loads occurring the point of installation.

1.3 Regulations/standards
The following standards must be observed:

DIN VDE 0100 - 200 (2006-06) (IEC 60050-826 : 2004, modified)
Low-voltage installations
— General terminology

DIN VDE 0100 - 470 (2007-06) (IEC 60364-4-41 : 2005, modified)
Erection of power installations with rated voltages up to 1000 V
— Part 4-41: Protection for safety

DIN VDE 0100 - 540 (2012-06) (IEC 60364-5-54 : 2011)
Erection of power installations with rated voltages up to 1000 V
— Selection and erection of electrical equipment —

Earthing arrangements and protective conductors

EN 60 865-1 : 2006 (IEC 60865-1 : 2011)
Short-circuit currents — Calculation of effects
Part 1: Definitions and calculation methods

EN 60 204-1 : 2012 (IEC 60204-1 : 2005, modified)
Electrical equipment of machines

EN 61439-1: 2011 (IEC 61439-1 : 2011)
Low-voltage switchgear and controlgear assemblies
Part 1: General rules

EN 62 208 : 2011 (IEC 62208 : 2011)
Empty enclosures for low-voltage switchgear and controlgear assemblies;
General requirements

) Contact with an active conductor of a defined cross-section
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Uzemneéni - pfipojné body skfini TS 8

21
2.1 Earthing connection points TS 8 enclosures
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TS 8 - Ram - Klecova matice
TS 8 - Frame - Captive nut

Kontaktni podlozka 2335.000
Klecova matice M8/4165.00
Ram TS

Podlozka A8.4

L E LN

Sroub se $estihrannou hlavou M8

Kabelové oko s ochrannym vodi¢em Ring terminal with PE conductor

Contact washer 2335.000
Captive nut M8/4165.000
TS frame

Plain washer A8.4

[6] Hex screw M8

Narazovy zkratovy proud (vrchol. hodnota) 1, = 31,7 kA

Rated surge current resistance

Ekvivalentni oteplovaci zkratovy proud
Thermal equivalent short-time current

Vypogitana proudova zatizitelnost

(Joulav tepelny impuls)

Calculated current carrying capacity

(Joule heat impulse)

Doporuc¢eny utahovaci moment
Recommended tightening torque

TS 8 - Ram - Vkladaci matice
TS 8 - Frame - Threaded block

lp=31.7 KA
lih = 15,9 KA (pfi Tk = 50 ms)

lth = 15.9 KA (where Tic = 50 ms)
ln? - Tk =15,4 - 106 A2 g

lh? - Tk = 15.4 - 106 A? s

Ma=10-12Nm
Ma=10-12Nm

Kabelové oko s ochrannym vodi¢em Ring terminal with PE conductor

Kontaktni podlozka 2335.000
Vkladaci matice M8/4163.000
Ram TS

Podlozka A8.4

© Sroub se $estihrannou hlavou M8

Contact washer 2335.000
Threaded block M8/4163.000
TS frame

Plain washer A8.4

[6] Hex screw M8

Narazovy zkratovy proud (vrchol. hodnota) |, = 13,5 kA

Rated surge current resistance

Ekvivalentni oteplovaci zkratovy proud
Thermal equivalent short-time current

Vypocitana proudova zatizitelnost

(Joulav tepelny impuls)

Calculated current carrying capacity

(Joule heat impulse)

Doporuceny utahovaci moment
Recommended tightening torque

I = 13.5 kA

lih = 8,3 KA (pfi Tk = 50 ms)
lih = 8.3 KA (where Tk = 50 ms)
ln? - Tk =3,6 - 106 A2s

n? - Tk=3.6- 105 A% s

Ma=10-12 Nm
Ma=10-12Nm



2.1 Uzemnéni - pripojné body skfini TS 8
2.1 Earthing connection points TS 8 enclosures

TS 8 - PE/PEN kombinovany uhelnik
TS 8 - PE/PEN combination

PE/PEN kombinovany Ghelnik PE/PEN combination angle

9661.230/9661.235 9661.230/9661.235
Sroub se $estihrannou hlavou M8 Hex screw M8
Pruzna podlozka A8.4 Spring washer A8.4
Klecova matice M8 Captive nut M8
Pruzna podlozka A10.5 Spring washer A10.5
[8 Sroub se Sestihrannou hlavou M10 [ Hex screw M10
PE/PEN pfipojnice PE/PEN busbar
30x5 30x5
9661.305/325/335/345/365/385  9661.305/325/335/345/365/385
30x10 30x10
9661.300/320/330/340/360/380  9661.300/320/330/340/360/380
Pro fadové spojené skiiné TS 8: For baying of TS 8 enclosures:
Sada pro fadové spojeni 9661.350/355 Baying bracket 9661.350/355
(8] Opérna matice M10 [8] Press nut M10
Narazovy zkratovy proud (vrchol. hodnota) 30x5 o =36.0 KA
Rated surge current resistance 30x10 lp=63.0kA
Jmenovity kratkodoby vydrzny proud 30x5 lew=18.0kA (15
Rated short-time withstand current 30x10 lew=30.0kA (15

TS 8 - PE/PEN kombinovany uhelnik

ﬁ TS 8 - PE/PEN combination
i I PE/PEN Kombinovany uhelnik PE/PEN combination angle
slol [o]e 9661.200 9661.200
E Eﬁ @ Q Sroub se estihrannou hlavou M8 Hex screw M8
uo e Pruzna podlozka A8.4 Spring washer A8.4
0o f Klecova matice M8 Captive nut M8
il i PE/PEN pripojnice PE/PEN busbar
ﬁ E El 9640.XXX/9650.XXX 9640.XXX/9650.XXX
o |s|e (6] Drazkové vlozky M10/M12 B8] Sliding block M10/M12
oo Opérna matice M10/M12 Hex nut M10/M12
JUtE Pruzna podiozka A10.5/A13 Spring washer A10.5/A13
Pro fadové spojené skfiné TS 8: For baying of TS 8 enclosures:
[ Radové spojky [8] Baying bracket
9640.190/9650.190 9640.190/9650.190
Narazovy zkratovy proud (vrchol. hodnota) 9640.XXX I, = 133.0 KA
Rated surge current resistance 9650.XXX Ip = 133.0 KA
Jmenovity kratkodoby vydrzny proud 9640. XXX lew = 60.0 KA (1°5)
Rated short-time withstand current 9650.XXX low = 60.0 kA (19)

V9640.370, M10 (40 Nm)
V9650.370, M12 (40 Nm)

M10x45 (40 Nm)
M12x50 (40 Nm)
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2.1 Uzemnéni - pripojné body skfini TS 8
2.1 Earthing connection points TS 8 enclosures

M12x55
(10 Nm)

TS 8 - PE/PEN kombinovany uhelnik
TS 8 - PE/PEN combination

PE/PEN kombinovany Ghelnik PE/PEN combination angle
9661.240 9661.240

Sroub se $estihrannou hlavou M8 Hex screw M8

Pruzna podlozka A8.4 Spring washer A8.4

Klecova matice M8 Captive nut M8

PE/PEN pfipojnice PE/PEN busbar
9661.000/020/030/040 9661.000/020/030/040
9661.060/080/100/120 9661.060/080/100/120
9661.130/140/160/180 9661.130/140/160/180

[6] Opérna matice M12 [6] Hex nut M12

Pruzna podlozka A13 Spring washer A13

Pro fadové spojené skiiné TS 8:  For baying of TS 8 enclosures:

Radové spojky 9661.050/150 Baying bracket 9661.050/150

Narazovy zkratovy proud (vrchol. hodnota) 40x 10 [, = 88.0 kA

Rated surge current resistance 80x10 Ilp=133.0kA
Jmenovity kratkodoby vydrzny proud 40x10 lew=42.0KA (19
Rated short-time withstand current 80x 10 lew=60.0kA (15

M12 (40 Nm)

M12 (40 Nm)

8] (6] M12 (40 Nm)
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TS 8 - Bocnice
TS 8 - Panels

Matice Sestihranna M8
Pruzna podlozka A8

Kabelové oko s ochrannym vodi¢em

Podlozka A8.4
Uzemnovaci svornik M8
[6] Bocnice

Hex nut M8
Spring lock washer A8

Ring terminal with PE conductor

Plain washer A8.4
Welded stud M8
(6] Panel

Narazovy zkratovy proud (vrchol. hodnota) |, = 32,6 kA

Rated surge current resistance

lp = 32.6 KA

2.1 Uzemnéni - pripojné body skfini TS 8
2.1 Earthing connection points TS 8 enclosures
]
PR
5]
A1l
8

Ekvivalentni oteplovaci zkratovy proud
Thermal equivalent short-time current

lih = 16,1 KA (pfi T = 50 ms)
lth = 16.1 KA (where Ti = 50 ms)

Vypocgitana proudova zatizitelnost
(Joulav tepelny impuls)

Calculated current carrying capacity
(Joule heat impulse)

ln? - Tk = 16,1 - 106 A2 g

n? - Tk =16.1- 105 A2 s

Ma=8-10Nm
Ma =8-10Nm

Doporuc¢eny utahovaci moment
Recommended tightening torque

TS 8- Podlahovy plech
TS 8 - Gland plate

Kabelové oko s ochrannym vodi¢em [1 Ring terminal with PE conductor
Kontaktni podlozka 2335.000 Contact washer 2335.000
Podlozka A8.4 Plain washer A8.4
Ram TS TS frame
Samorezny Sroub Self-tapping

s Sestihranou hlavou M8 hex screw M8
(6] Podlahovy plech [¢] Gland plate

Narazovy zkratovy proud (vrchol. hodnota) I, = 27,0 kA

lp=27.0 kA

lth = 13,4 KA (pii Tk = 50 ms)

lth = 13.4 KA (where Ti = 50 ms)

Rated surge current resistance

Ekvivalentni oteplovaci zkratovy proud
Thermal equivalent short-time current

Vypogitana proudova zatizitelnost
(Joulav tepelny impuls)

Calculated current carrying capacity
(Joule heat impulse)

ln? - Tk =11,1-106 A2 g

ln? - Te=11.1- 109 A2 s

Ma=10-12Nm
Ma=10-12Nm

Doporuc¢eny utahovaci moment
Recommended tightening torque

TS 8 - Montazni deska
TS 8 - Mounting plate

Pojistna matice M8, DIN 6923
Vratovy $roub M8, DIN 603

Self-locking nut M8, DIN 6923
Carriage bolt M8, DIN 603

Kabelové oko s ochrannym vodi¢em [&] Ring terminal with PE conductor
Podlozka A8.4 Plain washer A8.4

Pruzna podlozka A8 Spring lock washer A8

(6] Montazni deska [6] Mounting plate

Narazovy zkratovy proud (vrchol. hodnota) I, = 35,5 kA

lp = 35.5 kA

lth = 24,9 KA (pfi Tk = 150 ms)
lth = 24.9 KA (where T« = 150 ms)

Rated surge current resistance

Ekvivalentni oteplovaci zkratovy proud
Thermal equivalent short-time current

Vypocitana proudova zatizitelnost
(Joulav tepelny impuls)

Calculated current carrying capacity
(Joule heat impulse)

In? - Tk=92,3- 105 A2 s

ln? - Tk =92.3 - 106 A2 g

Ma=10-12Nm
Ma=10-12Nm

Doporuc¢eny utahovaci moment
Recommended tightening torque
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3.1 Proudova zatizitelnost systémového prislusenstvi
3.1 Current carrying capacity of system accessories
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TS 8 - Ram - Systémové chassis

TS 8 - Frame - Punched section with mounting flange

Systémové chassis
8612.000 - 8612.180

Punched section
with mounting flange

8612.000 - 8612.180

Sroub 2486.000

Screw 2486.000

Narazovy zkratovy proud (vrchol. hodnota) |, = 40,8 kA

Rated surge current resistance

Ekvivalentni oteplovaci zkratovy proud
Thermal equivalent short-time current

Vypogitana proudova zatizitelnost
(Joulav tepelny impuls)

Calculated current carrying capacity
(Joule heat impulse)

TS 8 - Ram - Kombinovany drzak TS
- TS systémové chassis 23 x 73 mm
TS 8 - Frame - Support bracket TS

lp = 40.8 KA

lh = 28,8 KA (pfi Tk = 40 ms)
lih = 28.8 KA (where Tk = 40 ms)

ln? - Tk =32,2 - 106 A2 g

n? - Tk=32.2- 105 A2 s

- Punched section without mounting flange 23 x 73 mm

Sroub M6 2504.500

Screw M6 2504.500

Posuvné matice M6 4179.000 U nut M6 4179.000
Montazni chassis PS 23x73 mm Punched section

4374.000/4387.000 without mounting flange
Kombinovany drzak 8800.330 4374.000/4387.000
Sroub 2486.500 Support bracket 8800.330
[6] Aretacni dil Screw 2486.500

[6] Stay

Narazovy zkratovy proud (vrchol. hodnota) |, = 29,5 kA

Rated surge current resistance

Ekvivalentni oteplovaci zkratovy proud
Thermal equivalent short-time current

Vypocitana proudova zatizitelnost
(Joulav tepelny impuls)

Calculated current carrying capacity
(Joule heat impulse)

TS 8 - Ram - Upevnovaci drzak TS
- PS montazni lista 23 x 23 mm

TS 8 - Frame - Mounting bracket TS
- Punched rail 23 x 23 mm

Sroub M6 2504.500

lp = 29.5 KA

lth = 19,2 KA (pfi Tk = 50 ms)
lth = 19.2 KA (where Ti = 50 ms)

ln2 - Tk=17,5-108A2s

- Tk=17.5-108A? s

Screw M6 2504.500

Posuvna matice M6 4179.000 U nut M6 4179.000
PS montazni lista 4169.000/ Punched rail 4169.000/

4178.000/4393.000 4178.000/4393.000
Upeviiovaci drzak TS Mounting bracket
8800.370 8800.370
[& Sroub 2486.500 Screw 2486.500

Narazovy zkratovy proud (vrchol. hodnota) I, = 19,1 kA

Rated surge current resistance

Ekvivalentni oteplovaci zkratovy proud
Thermal equivalent short-time current

Vypocitana proudova zatizitelnost
(Joulav tepelny impuls)

Calculated current carrying capacity
(Joule heat impulse)

Ib=19.1 kA

lth = 11,8 KA (pfi Tk = 50 ms)
lth = 11.8 KA (where Ti = 50 ms)

n? - Tk =6,59 - 105 A2 s

ln? - Tk =6.59 - 106 A2 g



3.1 Proudova zatizitelnost systémového prislusenstvi
3.1 Current carrying capacity of system accessories

TS 8 - Ram - Centralni uzemnovaci bod

m D TS 8 - Frame - Central earthing point

NI Centralni uzemfovaci bod Central earthing point

D D 7829.200 7829.200

NI Véjifovita podlozka A6.4 Serrated lock washer A6.4
] Sroub 2486.500 Screw 2486.500

P
|
i
a1 Kontaktni podiozka M8 2335.000 Contact washer M8 2335.000
! ,% i @ ( Kabelové oko s ochrannym vodi¢em [ Ring terminal with PE conductor
JB w ]H@% (6] Podlozka A8.4 (6] Plain washer A8.4
~sllo ollo Matice Sestihranna M8 Hex nut M8
’ m [ﬂ E D Narazovy zkratovy proud (vrchol. hodnota) I, = 14,7 kA
ﬁ E E Rated surge current resistance lp=14.7 kA
ollo oll o Ekvivalentni oteplovaci zkratovy proud lnh = 9,1 KA (pfi Tk = 50 ms)
m m m D Thermal equivalent short-time current lih = 9.1 KA (where Ti = 50 ms)
NI NIF Vypogitana proudova zatizitelnost
m E D (Joullv tepelny impuls) ln? - Tk = 3,92 - 106 A2 g
E ﬁ ﬁ Calculated current carrying capacity
i 2. T = . 106 A2
ollo oll o (Joule heat impulse) I - Tk =3.92 - 106 A% s
gl 1E

TS 8 - Ram - TS montazni vyztuhy
TS 8 - Frame - Horizontal support strip

Remm
TS montazni vyztuhy Horizontal support strip
4694.000 - 4697.000 4694.000 - 4697.000
Sroub 2486.500 Screw 2486.000

/

ST==0T==0 = 0=]m0o
3

Narazovy zkratovy proud (vrchol. hodnota) I, = 26,4 kA

i O O @ = o= O,

o Rated surge current resistance lp = 26.4 KA

> Ekvivalentni oteplovaci zkratovy proud lth = 13,0 KA (piii Tk = 50 ms)

Vo Thermal equivalent short-time current lth = 13.0 KA (where Ti = 50 ms)

Viypotitana proudova zatiZitelnost
0 (Joulav tepelny impuls) ln? - Tk =10,3 - 106 A% s
Calculated current carrying capacity
Q (Joule heat impulse) ln? - Tk =10.3 - 106 A2 g
9

TS 8 - Ram - Uhelnik - LiSty pro mechanické upevnéni kabel
TS 8 - Frame - Bracket - Cable clamp rail

Imbusovy Sroub M8 Allen screw M8
Lista pro mech. upevnéni kabelli Cable clamp rail
4191.000 - 4193.000/ 4191.000 - 4193.000/
4195.000 - 4197.000/ 4195.000 - 4197.000/
4136.000/4138.000/4139.000 4136.000/4138.000/4139.000
Klecova matice M8/4165.000 Captive nut M8/4165.000
Pruzna podlozka B8 Spring lock washer B8
Narazovy zkratovy proud (vrchol. hodnota) I, = 51,3 kA
Rated surge current resistance lp =51.3 kA
Ekvivalentni oteplovaci zkratovy proud lth = 35,2 KA (pfi Tk = 40 ms)
Thermal equivalent short-time current lth = 35.2 KA (where Tx = 40 ms)
Vypocitana proudova zatizitelnost
(Joultiv tepelny impuls) lin? - Tk = 49,6 - 106 A2 5
Calculated current carrying capacity
(Joule heat impulse) ln? - Tk =49.6 - 106 A2 g
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3.1 Proudova zatizitelnost systémového prislusenstvi
3.1 Current carrying capacity of system accessories

TS 8 - Ram - Nosné listy
TS 8 - Frame - Support rail

Nosna lista Support rail
4394.000 - 4398.000 4394.000 - 4398.000
Klecova matice M8/4165.00 Captive nut M8/4165.000

Sroub se zapuéténou hlavou M8 Countersunk screw M8

Narazovy zkratovy proud (vrchol. hodnota) |, = 50,6 kA

Rated surge current resistance lp = 50.6 kA

Ekvivalentni oteplovaci zkratovy proud lih = 35,8 KA (pfi T = 40 ms)
Thermal equivalent short-time current ln = 35.8 KA (where Tk = 40 ms)
Vypocitana proudova zatiZitelnost

(Joullv tepelny impuls) ln? - Tk =51,3- 106 A2 g
Calculated current carrying capacity

(Joule heat impulse) 2 - Tk =51.3- 106 A2 g

TS 8 - Ram - Systémové nosné listy
TS 8 - Frame - System support rail

Systémové nosné listy System support rail
4361.000 — 4363.000/ 4361.000 - 4363.000/
4347.000 4347.000
Klecova matice M8/4165.00 Captive nut M8/4165.000
Imbusovy Sroub M8 Allen screw M8
Véjifovita podlozka A8.4 Serrated lock washer A8.4
Podlozka A8.4 Plain washer A8.4
Narazovy zkratovy proud (vrchol. hodnota) |, = 30,0 kA
Rated surge current resistance lp = 30.0 kKA
Ekvivalentni oteplovaci zkratovy proud lh = 21,1 KA (pfi T = 40 ms)
Thermal equivalent short-time current lth = 21.1 KA (where Tic = 40 ms)
Vypocgitana proudova zatizitelnost
(Joulliv tepelny impuls) w2 - Tk=17,8- 106 A%s
Calculated current carrying capacity
(Joule heat impulse) ln? - Tk =17.8- 106 A2 g

TS 8 - Ram - Kluzné listy
TS 8 - Frame - Slide rail

Kluzné listy Slide rail

8613.150 - 8613.180 8613.150 — 8613.180
Sroub 2486.500 Screw 2486.000
Narazovy zkratovy proud (vrchol. hodnota) I, = 21,4 kA
Rated surge current resistance lp=21.4 KA
Ekvivalentni oteplovaci zkratovy proud lth = 10,6 KA (pfi Tk = 50 ms)
Thermal equivalent short-time current lth = 10.6 KA (where Tk = 50 ms)
Vypocgitana proudova zatizitelnost
(Joulav tepelny impuls) ln?-Tk=6,9-105A%s
Calculated current carrying capacity
(Joule heat impulse) In? - Tk =6.9- 106 A2s
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3.1 Proudova zatizitelnost systémového prislusenstvi
3.1 Current carrying capacity of system accessories
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TS 8 - Ram - Adaptérové listy
TS 8 - Frame - Adaptor rail

Adaptérové listy Adaptor rail
8800.300/TS 8800.320/ 8800.300/TS 8800.320/
8800.380 8800.380

Sroub 2486.000 Screw 2486.000

Narazovy zkratovy proud (vrchol. hodnota) |, = 37,6 kA

Rated surge current resistance lp=37.6 KA

Ekvivalentni oteplovaci zkratovy proud lh = 18,5 KA (pfi Tk = 50 ms)

Thermal equivalent short-time current lth = 18.5 KA (where Tic = 50 ms)

Vypocitana proudova zatiZitelnost
(Joultv tepelny impuls)

Calculated current carrying capacity
(Joule heat impulse)

lh? - Tk =21,4-108 A s

2 - Tk =21.4- 105 A2 s

TS 8 - Ram - Pristrojové police
TS 8 - Frame — Component shelf

Sroub 2486.000 Screw 2486.000
Kontaktni podlozka 2334.000 Contact washer 2334.000
Pristrojova police Component shelf
7828.660 - 7828.880 7828.660 — 7828.880
Montazni blok 8800.310 [4] Assembly block 8800.310

Narazovy zkratovy proud (vrchol. hodnota) I, =7,1 kKA

Rated surge current resistance lp=7.1KA
Ekvivalentni oteplovaci zkratovy proud lth = 4,7 KA (pfi Tk = 50 ms)
Thermal equivalent short-time current lth = 4.7 KA (where T« = 50 ms)

Vypocitana proudova zatizitelnost
(Joulav tepelny impuls)

Calculated current carrying capacity
(Joule heat impulse)

- Te=1,1-105A2s

2 - Tk=1.1-106A2s

TS8 - Dvere - Upeviiovaci Sroub - Trubkovy ram dvefi
TS 8 - Door - Sleeve screw - Tubular door frame

Sleeve screw M6
Tubular door frame

Upevniovaci Sroub M6
Trubkovy ram dvefi

Narazovy zkratovy proud (vrchol. hodnota) |, = 30,0 kA

Rated surge current resistance lp = 30.0 kKA
Ekvivalentni oteplovaci zkratovy proud lth = 21,0 KA (pfi T = 40 ms)
Thermal equivalent short-time current lth = 21.0 KA (where T« = 40 ms)

Vypocitana proudova zatizitelnost
(Joulav tepelny impuls)

Calculated current carrying capacity
(Joule heat impulse)

ln2 - Tk=17,6 - 106 A2 s

kn? - Tk=17.6- 109 A2 s
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3.1 Proudova zatizitelnost systémového prislusenstvi
3.1 Current carrying capacity of system accessories
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TS 8 - Ram - Podlahova vana
TS 8 - Frame - Base frame

Sroub s ozubenou podlozkou Tooth-head screw
M8 x 12 M8 x 12

Podlahova vana Base frame

Narazovy zkratovy proud (vrchol. hodnota) I, = 9,1 kA
Rated surge current resistance lb=9.1KA

Ekvivalentni oteplovaci zkratovy proud
Thermal equivalent short-time current

lth = 6,0 KA (pfi Tk = 50 ms)
lth = 6.0 KA (where T = 50 ms)

Vypocgitana proudova zatizitelnost
(Joullv tepelny impuls)

Calculated current carrying capacity
(Joule heat impulse)

In? - Tk=1,8- 106 A2s

In? - Tk=1.8- 105 A% s

TS 8 - Ram - Podlahova vana/Podstavec
TS 8 - Frame - Base/plinth

Klecova zemnici matice M12 Captive earthing nut M12
(Podstavec) (base/plinth)

Kontaktni podlozka A13 Serrated lock washer A13

Imbusovy Sroub M12 Allen screw M12

Narazovy zkratovy proud (vrchol. hodnota) I, = 40,7 kA

Rated surge current resistance lp =40.7 kA

lth = 27,4 KA (pfi T = 40 ms)

ltih = 27.4 KA (where Tk = 40 ms)

Ekvivalentni oteplovaci zkratovy proud
Thermal equivalent short-time current

Vypocitana proudova zatizitelnost
(Joulav tepelny impuls)

Calculated current carrying capacity
(Joule heat impulse)

ln? - Tk =30,0 - 105 A2 s

ln? - Tk =30.0 - 106 A2 g

TS 8 - Ram - (Rohovy dil) - Podstavec
TS 8 - Frame (corner piece) - Base/plinth

Kontaktni podlozka A13
Imbusovy Sroub M12

Serrated lock washer A13
Allen screw M12

Narazovy zkratovy proud (vrchol. hodnota) |, = 40,8 kA

Rated surge current resistance lp = 40.8 kKA

lth = 27,7 KA (pii T = 40 ms)

lth = 27.7 KA (where Tx = 40 ms)

Ekvivalentni oteplovaci zkratovy proud
Thermal equivalent short-time current

Vypocitana proudova zatizitelnost
(Joulav tepelny impuls)

Calculated current carrying capacity
(Joule heat impulse)

ln2 - Tk = 30,7 - 106 A2 s

ln? - Tk =30.7 - 109 A2 s



3.2 Proudova zatizitelnost samozemniciho spojeni
3.2 Current carrying capacity of the automatic contacting

Automaticky kontaktni systém fadovych skfini TS 8 zajiStuje, ze
vSechny ploché dily jsou vodivé spojeny s ramem.

Vysledky nasich testd a méfeni potvrzuji, Ze kontaktni odpor je
mensi nez 0,1 Q, jak je pozadovano normou IEC/CSN EN 62 208
(Prazdné skriné pro rozvadéce nizkého napéti - Obecné pozadavky).
S ohledem na zacélenéni dvefi v ochrannych opatfeni pro ochranu
proti nepfimému dotyku, doporu€ujeme pfipojit samostatny ochranny
vodi¢ ke dvefim, protozZe trvalé vodivé spojeni nelze zarugit z dlivodu
barvy, oleje, nebo jiného znecisténi zavésh dvefi a pantu.

Projektant (konstruktér) musi urcit zda automatické pospojeni je
dostate¢né pro navrh ochranného obvodu. V tomto ohledu je nutné
splnit pozadavky bodu 1.2 (Poznamky k navrhovani ochranného
obvodu), jakoz i pfislusnych predpis a norem (viz 1.3).

Poznamka:

Nasledujici hodnoty byly stanoveny pro skfiné se standardni
povrchovou Upravou.

V pFipadé specialnich povrchovych uprav, jsou pravdépodovné jiné
kontakni podminky.

The automatic contacting system of the TS 8 ensures a conducting
connection between all panel elements.

The results of our tests and measurements confirm that the connec-
tions possess a contact resistance of less than 0.1 Q, as demanded

in IEC/DIN EN 62 208.

With regard to the inclusion of the door in the protection measures for
“Protection in case of indirect contact” we recommend connection of a
separate earth conductor to the door, as a permanent conducting
connection cannot be guaranteed (paint, oil, contamination, etc.).

The designer must determine whether or not the automatic contacting
is sufficient for the earthing system. Attention is here drawn to point 1.2
(Notes on design) and to the relevant directives and standards (see 1.3).

Note:
The following values have been determined using standard spray fhish.
In case of special paints, other contact conditions could be possible.

TS 8 - Ram - Stiesni plech
TS 8 - Frame - Roof

Transportni oka 4568.000
Kontaktni podlozka
Stresni plech

Eyebolt 4568.000
Serrated washer
Roof plate

Narazovy zkratovy proud (vrchol. hodnota) I, = 4,3 kKA

Rated surge current resistance lp = 4.3 KA

lih = 3,0 KA (pfi Tk = 50 ms)

lih = 3.0 KA (where Tk = 50 ms)

Ekvivalentni oteplovaci zkratovy proud
Thermal equivalent short-time current

Vypogitana proudova zatizitelnost
(Joulav tepelny impuls)

Calculated current carrying capacity
(Joule heat impulse)

2 Tk =0,41- 106 A2 s

n? - Tk =0.41- 109 A2 s

TS 8 - Ram - Bocnice
TS 8 - Frame - Side panel

Sroub se zapusténou hlavou M6x12/ [0 Countersunk screw M6 x 12/
Sroub s plochou hlavou M5 x 8 Panhead screw M5 x 8

Drzak bocnic Enclosure panel fastener

s kontaktni pruzinou with contact spring
Bocnice Side panel
Sroub se zapusténou hlavou M6 x 8 [ Countersunk screw M6 x 8

Narazovy zkratovy proud (vrchol. hodnota) |, = 11,6 kA
Rated surge current resistance lb=11.6 kA

lth = 7,0 KA (pfi Tic = 30 ms)
lih = 7.0 KA (where T« = 30 ms)

Ekvivalentni oteplovaci zkratovy proud
Thermal equivalent short-time current

Vypocitana proudova zatiZitelnost
(Joullv tepelny impuls)

Calculated current carrying capacity
(Joule heat impulse)

ln? - Tc=1,59 - 109 A2 s

ln2 - Tk =159 - 106 A2 s
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3.2 Proudova zatizitelnost samozemniciho spojeni
3.2 Current carrying capacity of the automatic contacting

)

Tefle
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TS 8 - Ram - Boc¢nice pro modularni provedeni ¢elni strany
TS 8 - Frame - Side panel for modular front design

Sroub 5.5 x 13

2486.500
Ploché drzaky, vnitfni

s vnitfni zemnici pruzinou
Bocnice

pro modularni provedeni €elni strany

Screw 5.5 x 13

2486.500
Enclosure panel fastener

with with earthing spring, internal
Side panel

for modular front design

Sroub se zapusténou hlavou M6 x 9 Countersunk screw M6 x 9

Narazovy zkratovy proud (vrchol. hodnota) |, = 12,0 kA

Rated surge current resistance

Ekvivalentni oteplovaci zkratovy proud
Thermal equivalent short-time current

Vypocitana proudova zatizitelnost

(Joulav tepelny impuls)

Calculated current carrying capacity

(Joule heat impulse)

TS 8 - Ram - Zadni sténa
TS 8 - Frame - Rear panel

Sroub se zapu$ténou hlavou M6x12/

Sroub s plochou hlavou M5 x 8
Drzak pro upevnéni

s kontaktni pruzinou
Zadni sténa

Sroub se zapusténou hlavou M6 x 8

I = 12.0 KA

lth = 7,5 KA (pfi Tk = 50 ms)
lth = 7.5 KA (where T« = 50 ms)

n? - Tk =2,64 - 105 A2 s

2 Tk =2.64- 106 A2s

Countersunk screw M6 x 12/
Panhead screw M5 x 8

Enclosure panel fastener
with contact spring

Rear panel

Countersunk screw M6 x 8

Narazovy zkratovy proud (vrchol. hodnota) I, = 11,8 kA

Rated surge current resistance

Ekvivalentni oteplovaci zkratovy proud
Thermal equivalent short-time current

Vypocitana proudova zatizitelnost

(Joulav tepelny impuls)

Calculated current carrying capacity

(Joule heat impulse)

TS 8 - Ram - Podlahové plechy
TS 8 - Frame - Gland plate

Upinaci dil

se Sroubem s plochou hlavou M5 x 10

Podlahovy plech
Tésnéni
Podlahova vana

Ib=11.8 kA

lth = 7,0 KA (pfi Tk = 50 ms)
lth = 7.0 KA (where T« = 50 ms)

n? - Tk =2,52 - 109 A2 s

In? - Tk =2.52 - 105 AZ s

Clamping part
with panhead screw M5 x 10
Gland plate
Gasket
Base frame

Narazovy zkratovy proud (vrchol. hodnota) I = 4,3 kKA

Rated surge current resistance

Ekvivalentni oteplovaci zkratovy proud
Thermal equivalent short-time current

Vypocgitana proudova zatizitelnost

(Joulav tepelny impuls)

Calculated current carrying capacity

(Joule heat impulse)

Ip = 4.3 kA

lth = 3,0 KA (pfi Tk = 50 ms)
lth = 3.0 KA (where T = 50 ms)

lh? - Tk =0,4 - 108 A% s

2 - Tk =0.4 - 106 A2s



3.3 Pripustny symetricky zkratovy proud zemnicich pasku
3.3 Permissible symmetrical short-circuit current of earthing straps

3.3.1. Zemnici pasky s PVC izolaci 3.3.1. Earthing straps, PVC insulated

Permissible symmetrical short-circuit current of earthing straps

(PE conductors) Cu 4 mm2, 10 mm2, 16 mmz2, 25 mm? and 35 mm?
(PVC insulated) in relation to a short-circuit duration of 0.04 s; 0.2 s;
0.5s;1sandb5s.

PFipustny zkratovy proud zemnicich paskd (ochranného vodice)
Cu 4 mm2, 10 mmZ, 16 mm2, 25 mm?2 a 35 mm?2 (PVC izolace),
s dobou trvani fadoveé 0,04 s; 0,2s;0,5s;1sa5s.

Pripustny symetricky zkratovy proud/Permissible symmetrical short-circuit current

Doba vypnuti ochranného zarizeni Prufez ochranného vodice (PVC izolace)
Break time of protective device Cross-section of PE conductor (PVC insulation)
4 mm2 (Cu) 10 mm?2 (Cu) 16 mm?2 (Cu) 25 mm?2 (Cu) 35 mm2 (Cu)

0.04 s 2.86 KA 7.15 kA 11.44 kA 17.88 kA 25.03 kA
0.2s 1.28 KA 3.20 KA 5.12 KA 8.00 kKA 11.20 kA
0.5s 0.81 KA 2.02 KA 3.23 kKA 5.05 KA 7.07 KA
1.0s 0.57 KA 1.43 KA 2.29 KA 3.58 KA 5.01 kKA
50s 0.26 KA 0.64 KA 1.02 KA 1.60 KA 2.24 KA

Dimenzovani PE pomoci vypoétu dle CSN EN 61 439-1, Piiloha B

Sp=V -t I=Sp-k-V1i

k

| = efektivni hodnota stfidavého poruchového proudu v A

kde:

Sp =4, 10, 16, 25, 35 mm?
Doba vypnuti t=0,04;0,2;0,5;1;5s
Materialovy koeficient k = 143 A - \Vs/mm?

Prurez vodice

3.3.2. Ploché uzemnovaci vodice, holé vodice

Pfipustny zkratovy proud plochych uzemnovacich vodicl
(ochranného vodi¢e) Cu 4 mm2, 10 mm2, 16 mm2, 25 mm2 a
35 mm2 (holé vodi¢e), s dobou trvani fadové 0,04 s; 0,2 s; 0,5
s;1sabs.

Basis of calculation EN 61 439-1, appendix B (VDE 0660, part 500)

Sp=V Pt I=Sp-k-Vin

k

| = permissible symmetrical short-circuit current in A

where:
Sp =4, 10, 16, 25, 35 mm2
t=0.04;0.2;0.5;1;5s

k=143 A - Vs/mm?2

Cross-section of conductor
Break time

Material coefficient

3.3.2. Earthing straps, bare conductor

Permissible symmetrical short-circuit current of earthing straps

(PE conductors) Cu 4 mm2, 10 mm2, 16 mm2, 25 mm?2 and 35 mm?2
(bare conductor) in relation to a short-circuit duration of 0.04 s; 0.2 s;
0.5s;1sand5s.

Pripustny symetricky zkratovy proud/Permissible symmetrical short-circuit current

Doba vypnuti ochranného zafizeni Prafez ochranného vodice (holé vodice)
Break time of protective device Cross-section of PE conductor (bare conductor)
4 mm2 (Cu) 10 mm?2 (Cu) 16 mm?2 (Cu) 25 mm? (Cu) 35 mm? (Cu)

0.04 s 3.52 KA 8.79 KA 14.07 kA 21.99 kKA 30.79 KA
0.2s 1.57 kKA 3.93 KA 6.30 KA 9.84 kKA 13.78 kA
0.5s 1.00 KA 2.48 KA 3.97 KA 6.21 KA 8.70 kKA
1.0s 0.70 KA 1.76 KA 2.82 kKA 4.40 KA 6.16 KA
50s 0.32 KA 0.79 KA 1.25 KA 1.97 KA 2.76 KA

Dimenzovani PE pomoci vypoétu dle CSN EN 61 439-1, PFiloha B Basis of calculation EN 61 439-1, appendix B (VDE 0660, part 500)

Sp= VPt I=Sp-k- V1Kt Sp=VP-t I=Sp-k-Vin

k k

| = efektivni hodnota stfidavého poruchového proudu v A | = permissible symmetrical short-circuit current in A

kde: where:
Sp =4, 10, 16, 25, 35 mm?
Doba vypnuti t=0,04;,0,2;0,5;1;5s
Materidlovy koeficient k=176 A - Vs/mm?2

Sp =4, 10, 16, 25, 35 mm?2
t=0.04;0.2;0.5;1;5s

k=176 A - Vs/mm?2

Prurez vodice Cross-section of conductor
Break time

Material coefficient

16 Technicka dokumentace/Technical documentation



4. Zkusebni metody a hodnoceni
4. Test methods and evaluation

Rittal zadal zkou$ky jedné z nejvétSich némeckych zkudebnich
laboratofi, konkrétné IPH Berlin. ZkuSebna méla provést propracovanou
sérii zkousek pro testovani ochrannych obvodu tvofenych konstrukci
skfini TS8. Tyto zkousky mély provéfit zajisténi uCinné spojitosti
vodivych konstrukénich &asti skfini v souladu s CSN EN 62208 a ovéfit
velikost ekvivalentniho oteplovaciho zkratového proudu dle CSN EN
61439-1. Potvrzeni U€innosti a zkratové odolnosti ochrannych obvod
je zaznamenano v této publikaci a to véetné proudové zatizZitelnosti
(Joulav tepelny impuls 12t).

4.1 ZkuSebni metody

1. ZkuSebni vzorky byly pfipojeny ke generatoru proudu pres
napajeci transformator a podrobeny zkou$ce zkratovym
proudem po definovany ¢as.

2. Pred a po zkratové zkouSce byl odpor ochranného obvodu
pfemérfen pomoci volt-ampérové metody a zaznamenan.

3. Narazovy zkratovy proudu byl v nékolika krocich zvySovan a to
az do zni€eni spojeni, nebo do doby kdy odpor spojeni pfesahl
dovolenou hodnotu.

4. Kfivky pribéhu napéti a proudu byly zaznamenany a narazovy
zkratovy proud, symetricky zkratovy proud (efektivni hodnota),
doba trvani zkratu a Joulav tepelny impuls (12t) byly stanoveny.

5. Podminky pospojeni pfed a po zkouskach (jednotlivych
krocich) byly zaznamenany v podobé fotografii.

4.2 Poznamky a hodnoceni

Zkousky byly provedeny tak, ze elektrické pfipojeni bylo zkoumano
prohlidkou a méfenim hodnoty odporu. Zde je potfeba uvést, ze
pokud je jako ochranny vodi¢ pouZzita ramova konstrukce, jiskry a
mistni otepleni na spojich jsou dovoleny, za pfedpokladu, ze
nenarusuji elektrickou spojitost a Ze nedojde ke vzniceni
sousednich hoflavych ¢asti (viz. CSN EN 61439-1, ¢ast
10.11.5.6.2). Proto doporu€ujeme, aby v pfipadé potfeby v zavislosti
na konfiguraci, byl individualni navrh pfezkouman a posouzen.

Testy poskytuji hodnoty proudové zatizitelnosti (Joullv tepelny
impuls, I2t), které mouhou byt projektantem pouZity pro
stanoveni mozné zatizitelnosti v misté instalace (dle CSN EN
61439-1).

Z toho plyne, Ze Joulllv tepelny impuls (I2t) je prakticky konstantou
po celou dobu trvani zkratu. To znamena, Ze vyrobek se znamou
dobou vypnuti Ty a pfipustnou hodnotou tepelného zkratového
proudu ly, nesmi prekrocit prislusnou proudovou zatiZitelnost 12t.

12*t =12 * Ty = konst.

Dale by mélo byt uvedeno, Ze uvedené hodnoty se tykaji pouze
zkousenych konstrukénich prvku a spoju.

Zejména s ohledem na dynamickou odolnost pfi zkratu, nemohou byt
stanoveny obecné platné hodnoty. Pfi uplatiiovani téchto
specifickych hodnot narazového zkratového proudu, musi byt
uvedeno, Ze usporadani propojovacich vodi¢u a instalace vnitini
vybavy skfiné jsou rozhodujicimi faktory pro urcovani velikosti sil,
které vznikaji.

Technicka dokumentace/Technical documentation

Rittal has commissioned one of the largest German test institutes —

IPH in Berlin — to perform an elaborate series of experiments to test the
earthing connections of the TS enclosure. These experiments were to
investigate both connections between the housing elements and earth
conductor terminal points with regard to their proper electrical continuity (in
accordance with IEC/DIN EN 62 208) and thermal short-circuit resistance
(following IEC/DIN EN 61 439-1). The objective of the tests was to confirm
the continuity between the individual housing elements and to obtain val-
ues for the short-circuit resistance. Both the surge current resistance and
the Joule heat value (|2t value) were determined and documented.

4.1 Test methods

1. The test specimens were connected to a heavy current generator via
a power transformer and subjected to a short-circuit current over a
defined period of time.

2. Before and after the short-circuit, the contact resistance was meas-
ured using the ammeter-voltmeter method and recorded.

3. The surge current was gradually increased until the connection was
destroyed or until the permissible contact resistance was exceeded.

4. The curve patterns of the current and the voltage were recorded,
and the surge current, the symmetrical short-circuit current
(r.m.s. value), the short-circuit duration and the Joule integral
(1%t value) were determined.

5. The condition of the connections before and after the individual
phases of the experiment were recorded as photographs.

4.2 Notes of evaluation

The tests were evaluated in that the electrical connection was examined
visually and through measurement of the resistance.

It must be mentioned that a certain level of crackle remains permissible,
provided the electrical connection is not adversely affected and neigh-
bouring inflammable components are not ignited (in accordance with
IEC/DIN EN 61 439-1, item 10.11.5.6.2 note 1). It is thus recommended
to carry out appropriate individual testing, depending on the specific
configuration.

The tests provide a value for the Joule heat (2t valug), which can be
converted by the designer to take into account the possible loads
arising at the actual point of installation (see IEC/DIN EN 61 439-1).

It follows herefrom that the Joule heat I2t is practically constant across
the whole range of short durations. This means that the product of
the known break time Tk and the permissible thermal short-time
current ln must not exceed the specifi ed current carrying capacity (1%t
value).

[2 -t =ln? - T = const.

It should be noted further, that the given values refer only to the tested
structural elements and connections.

With regard to the dynamic short-circuit resistance, in particular, it is
not possible to specify generally applicable values. When applying the
specified values for rated surge current resistance, it must be noted that
the layout of the connecting cables and the installations of the enclo-
sure are decisive factors determining the arising current forces.
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