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PERFORMED TEST

The test object was submitled 1o an intemalarc test with an expested current valus of 21 kA and an
sxpected peak current value of 64.6 kA durihg 4 second.

The indicators used In the test were A accessibility class as indieated in clause A3.3 of annex A IEC
82771-200:2003.
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RESULTS TABLE

Reglster number '!'310[1)221 =

R | kA | 4538

Pesk valug of current _ S [ kA | 4274

_ T [ kA | -55.60

R | kA 21.90

Symmetricsl current, phase dyerage | S | KA 21.91

T | kA 21.64

Duralibn 8 -0.965

CONCLUSIONS
The acceplance criletions from IEC 62271-200:2003 Annex A clause. A.6 are applied:
-A ageessibility:
Criterion No. 1: Correcty secuted doors and covers do nét open. PASSED
Criterioh No. 2: No material fragmentation of the enclosure occurs within the time specified

for the tes\. Projections of small parls, up to an individual mass of 60g, are sccepled.
PASSED

e cEflar o G POT Ryt eof imitier wirgey o e vz mop 3 Stk ) Propss i ol

Criterion No. 3: Arcing does not cause hotes in the accessible sides up to a nelght of 2m,
PASSED

Critérion No: 4iindicators do not igrite dus fo the effect of hiot gases. PASSED

Criterion No. &: The enclosure remains connected 1o its sarthing paint. PASSED

The test was PASSED.
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This Document is an English translation, performed by ORMAZABAL, of the original Technical Anntex of Accreditation
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(UNE-EN Standards, are the official versions of the corresponding edition of EN Standards)

SCOPE OF ACCREDITATION

ORMAZABAL CORPORATE TECHNOLOGY A.LE,

Address: Parque Empresarial Boroa, Parcela 3A; 48340 Amorebieta-Etxano (Bizkaia) SPAIN

Is accredited by the ENTIDAD NACIONAL DE ACREDITACION, according the criteria collected in EN
ISO/IEC 17025:2005 (CGA-ENAC-LEC), for performing the following tests on:

Electrical Distribution Equipment

Category 0 (Tests in the permanent faboratory)

PRODUCT / TEST S e e
"OBJECT TEST srTANPABD i. PROQEDU_RE |
Dielectric tests:
» Power Frequency: up to 100 kV
» Lightning Impulse: up to 288 kV
. IEC 62271-202:2006
Temperature-rise tests IEC §2271-202:2014
High- R
voltage/low Short-time and peak withstand current tests i hyy
voltage on main and earthing circuits: up to 80kA/3s UNE-EN 62271-202:2007.
prefabricated
substation Internal arcing test: up to 40kA/1s

Degrees of Protection IP:

IEC 60529 ;2001

from 2X up to 4X IEC 60529 :2003 CORR.
from X3 up to X6 IEC 60529 ;2007 CORR.
Degrees of Protection IK: )
from 06 up fo 10 IEC 62262 :2002

7
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Dielectric tests:

» Power Frequency: up to 100 kV

= Lightning Impulse: up to 288 KV

» Partial discharge measurement: up to
100 kV and up to 2pC

Temperature-rise tests

Measurement of the resistance of circuits

IEC 62271-102:2001

IEC 62271-102: 2002
CORRIGENDUM 1

IEC 62271-102; 2003
CORRIGENDUM 2

IEC 62271-102: 2005
CORRIGENDUM 3

IEC 62271-102/A1: 2011
IEC 62271-102/A1: 2012

Alternating | . CORRIGENDUM 1
current Operating and mechanical endurance tests | |ee g2271-102/A1842:2013
disconnectors '
and earthing Short-time and peak withstand current tests
switches on main and earthing circuits: up to 80kA UNE-EN 62271-102:2005
Test to prove the short-circuit making EEEETTJGM2%111 02:2005
performance of earthing switches: up to UNE-EN 62271-102/A1:2012
40kA ' ’
Degrees of Protection 1P: IEC 60529 :2001
from 2X up to 4X [EC 60529 :2003 CORR.
from X3 up 1o X6 IEC 60529 :2007 CORR.
Degrees of Protection IK: .
from 06 up to 10 IEC 62262 :2002
Dielectric tests:
= Power Frequency: up to 100 kV
= Lightning Impulse: up to 288 kV
» Partial discharge measurement: up to |EC 60265-1:1998
100 kV and up to 2pC [EC 60265-1:2000
CORRIGENDUM
Temperature-rise tests 1EC 62271-103:2011
IEC 62271-103
High-voltage Measurement of the resistance of circuits | CORRIGENDUM 1: 2013

switches for
rated voltages
above 1 kV and
less than 52 kV

Mechanical operating tests

Short-time and peak withstand current tests
on main and earthing circuits: up to 80kA

Making and breaking tests: up to 2500MVA,
36kV

UNE 60265-1:1990.

UNE 60265-1:2005
CORRIGENDUM
UNE-EN 62271-103 :2012

Degrees of Protection IP:
from 2X up to 4X
from X3 up to X6

[EC 60529 :2001
IEC 60529 :2003 CORR.
JEC 60529 {2007 CORR.

Degrees of Protection IK:
from 06 up to 10

IEC 62262 12002
e
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Dielectric tests:

* Power Frequency: up to 100 kV

» Lightning Impulse: up to 288 kV

» Partial discharge measurement: up to
100 kV and up to 2pC

Temperature-rise tests

Measurement of the resistance of circuits

IEC 62271-100:2008

IEC 62271-100/A1:2012
IEC62271-100/A1
CORRIGENDUM 1 :2012

UNE-EN 62271-100:2003.

High-voltage UNE-EN 62271-100/A1:2004
Alternating Mechanical operating tests UNE-EN 62271-100:2004
current circuit- ERRATUM
breakers Short-time and peak withstand current tests: | UNE-EN 62271-100/A2:2007
up to 80kA UNE-EN 62271-100:2011
UNE-EN 62271-100:2011/
Making and breaking tests: up to 2500MVA, |Version Corregida Abril 2014
36kV
Degrees of Protection |P; IEC 60529 :2001
from 2X up to 4X IEC 60529 :2003 CORR.
from X3 up to X6 IEC 60529 ;2007 CORR.
Degrees of Protection IK: .
from 06 up to 10 IEC 62262 :2002
Dielectric tests:
* Power Frequency: up to 100 kV
* Lightning Impulse: up to 288 kV
* Partial discharge measurement: up to
100 kV and up to 2pC
A.C. metal- Temperature-rise tests IEC 62271-200: 2003
enclosed IEC 62271-200: 2011.
switchgear and | \ooqyrement of the resistance of cirauits
controlgear for UNE-EN 62271-200:2005

rated voltages
above 1 kV and
up fo and
including 52 kV

Mechanical operating tests

Short-time and peak withstand current tests:
up to 80kA

Internal fault test: up to 40kA/1s

UNE-EN 62271-200:2012.

Degrees of Protection IP:
from 2X up to 4X
from X3 up to X6

IEC 60529 :2001
IEC 60529 :2003 CORR.
IEC 60529 :2007 CORR.

Degrees of Protection IK:
from 06 up to 10

IEC 6226% :%002

i
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High-voltage
switchgear and
controlgear

Dielectric tests:

» Power Frequency: up to 100 kV

= Lightning Impulse: up to 288 kV

» Partial discharge measurement: up to
100 kV and up to 2pC

Temperature-rise tests
Measurement of the resistance of circuits
Mechanical operating tests

Short-time and peak withstand current tests:
up to 80kA

IEC 62271-1:2007
IEC 62271-1/A1:2011

UNE-EN 62271-1:2009
UNE-EN 62271-1/A1:2011.

UNE-EN 60694:1998,
UNE-EN 60694:1999
CORRIGENDUM
UNE-EN 60694/A1:2002
UNE-EN 60894/A2:2002

Degrees of Protection |P:
from 2X up to 4X
from X3 up to X6

IEC 60529 :2001
[EC 60529 :2003 CORR.
IEC 60529 :2007 CORR.

Degrees of Protection IK:
from 06 up to 10

IEC 62262 :2002

Power
transformers

Routine tests

JEC 60076-1:1993.

IEC 60076-1/A1:1999

IEC 60076-1:1997
CORRIGENDUM 1

[EC 60076-1:2011

UNE-EN 60076-1:1998.
UNE-EN 60076-1/A1:2001
UNE-EN 60076-1/A12:2002
UNE-EN 60076-1:2013

Temperature-rise tests

IEC 60076-2:1998.

IEC 60076-2:1 IEC 60076-
3:2013998 ERRATUM 2006
IEC 60076-2:2011

UNE-EN 60076-2:2013.

Dielectric tests:

= Separate source AC: up to 100kV
r  |nduced AC

» Lightning Impulse: up to 288kV

IEC 60076-3:2000.

IEC 60078-3:2000
CORRIGENDUM1

IEC 60076-3:2013
UNE-EN 60076-3:2002.
UNE-EN 60076-3:2006
ERRATUM

Ability to withstand short circuit

IEC 60076-5:2006
UNE-EN 60076-5:2002
UNE-EN 60076-5:2008

I i X
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from 2X up to 4X
from X3 up to X6

Degrees of Protection IP:

IEC 60529 ;2001
IEC 60529 :2003 CORR,
IEC 60529 :2007 CORR.

from 06 up to 10

Degrees of Protection IK:

IEC 62262 :2002

Requirements

for Subsurface,
vault and Pad-
Mounted Load-
Interrupter

switch-gear and | Temperature-rise tests

Dielectric tests:

= Power Frequency: up to 100 kV

* Lightning Impulse: up to 288 kV

 Partial discharge measurement: up to
100 kV and up to 2pC

IEEE C37.74:2003.

fused load- Measurement of the resistance of circuits
interrupter Mechanical operating tests
switch-gear for | Short-time and peak withstand current tests
alternating on main and earthing circuits: up to 80kA
current systems | Making and breaking tests: up to 2500MVA,
up to 38 kV 38kV

Dielectric tests:

» Power Frequency: up to 100 kV

» Lightning Impulse: up to 288 kV

* Partial discharge measurement: up to

100 kV and up to 2pC

Automatic Temperature-rise tests
circuit reclosers | Measurement of the resistance of circuits
and fault Mechanical operating tests IEEE C37.60:2012
interrupters for | Short-time and peak withstand current tests
alternating on main and earthing circuits: up to 80kA IEC 62271-111:2012
current Making and breaking tests: up to 2500MVA,

Systems up to
38 kV

38kV:

= Line charging current and cable charging
current interruption tests

» Making current capability

* Rated symmetrical interrupting current
tests

Degrees of Protection

23
{;&s f
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Metal-Enclosed
Interrupter
Switchgear
(1kV — 38kV)

Dielectric tests:

» Power Frequency; up to 100 kV

» Lightning Impulse: up to 288 kV

» Partial discharge measurement: up to
100 kV and up to 2pC

Temperature-rise tests

Measurement of the resistance of circuits

Mechanical operating tests

Short-time and peak withstand current tests

on main and earthing circuits: up to 80kA

Making and breaking tests: up to 2500MVA,

38kV:

» Line charging current and cable charging
current interruption tests

»  Making current capability

» Rated symmetrical interrupting current
tests

Degrees of Protection

IEEE C37.20.3:2013
IEEE C37.100.1:2007

Electric and
Electronic
Equipment

Degrees of Protection IP:
from 2X up to 4X
from X3 up fo X6

IEC 60529:2001
IEC 60529:2001
CORRIGENDUM 1:2003
IEC 60529:2001
CORRIGENDUM 2:2007

Degrees of Protection IK:
from 06 up to 10

IEC 62262:2002

00650
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CnucK Ha NnpoToKonu OT TUNoBu nanutalua Ha KPY CGCOSMOS, npousBohcTBO Ha

ORMAZABAL
Cepuer No OCnucanve CranpapT AxpeauTupaHa
naboparopus
24507001 Wsnutanme Ha BbTpewHo kc. ¢ | IEC 62271-200, KEMA
enekTpuyecka gvra, knacuchukaums JAC | Annex A
AFL16 kA/1 s
31745101 UsnutaHvie Ha  BbTpewHo ko c | [EC 62271200, KEMA
ernekTpuvecka Abra, knacuchukaums JAC | Annex A
AFL 20/21 kA1 s
31756402 Wsnutanue Ha  BuTpewHo kKo, ¢ | IEC 62271-200, KEMA
eneKkTpudecka awvra, knacudwukaums IAC | Annex A
AFL 20/21 kAl s
K12520001 MUsnuraine Ha BwIpewMo k¢ ¢ | IEC 62271-200, KEMA
enekTpudecka Awra, knacudpmkauma IAC | Annex A
AF 20 kA/i s
31008211-M5 | MsnutaHre Ha BBTpelWHO KC. ¢ | IEC 62271200 ORMAZABAL
eneKkTpydecka Avra, knacudukauua IAC Corporate Technotogy
AFL21KkA/1 s
31009211-M6 | MisnutaHue Ha  BbTpewHo K.C. ¢ | IEC 62271-200 ORMAZABAL
enekTpuyecka Awra, knacudukaumsa IAC Corporate Technology

AFL 21 kA1 s
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¢) ormazanas TECHNICAL SPECIFICATION FOR Dage 19
CGMCOSMOS SYSTEM 0?30
ET-078-GB MEDIUM VOLTAGE SF¢ GAS-INSULATED
version 02 CUBICLES UP TO 24 kV 02.06.2010

6.7. ekorSPC - PHASE COMPARATOR

The ekorSPC phase comparator is used fo check that the MV cables are correctly
connected. It is connected between the test points of the ekerVPIS unit.

This phase comparator has been developed in accordance with standard IEC 61958, and is
therefore guaranteed to operate within the range laid down by this standard.

LED indicator

Figure 6.2: ekorSPC

TPrating <0

6.8. ckorSAS - ACOUSTIC EARTHING PREVENTION ALARM UNIT

The ekorSAS earthing prevention alarm is an acoustic indicator which works in association
with the earthing shaft lever and the ekorVPIS voltage presence indicator. Both thus operate
within the same range.

The alarm is activated when there is voltage in the cubicle's MV feeder and the lever is
inserted in the earthing switch shaft. A sound then warns the operator that if he performs the
operation, a short-circuit in the network might occur.

‘:Op’tional element supplied when ordered, except in feeder functional units where they are.
» standard. i

o’

'3
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4.8. TNPOBEPKA 3A HATIMMWETO HA HANPEXXEHWE U CBLITIACYBAHETO HA
®ASUTE

3a fa ce NoTEbLPAW TPABUNHOTO CBbpsBaHe Ha kabenute 3a CH KbM LKadOBETE ¢ MSBOAM B
TpaHcopmaTopHaTa NOACTaHUMS, TpsiGBa Aa ce W3Nonasa ypeabT 3a cpaBHsiBaHe Ha hasute
ekorSPC!"or Ormazabal.

Hatt-Hanpeg cobpxete YepBeHuTe KaBenu Ha Moayna ekorSPC KbM TOUKWATE 38 M3nUTBaHe Ha
chillara ¢asa Ha ceoTBeTHUTe Mopynu ekorVPISI'® a yepHus kaben — kbM ToukaTa 3a wanuTeaHe
Ha 3a3emMaABaHeTo. Tosa AeficTeMe TpsABGBa Aa ce MOBTOPY 3a Bokuku asu L1, L2 v L3.

Durypa 4.46: ekorSPC

CkrnacysaHe Ha chasuTe NpU CpaBHABaHe Heewrn. Ha hasuTe npy cpasHABaHe

HAMA uHgvkauma Ha ypega sa cpaBHABaHe MMA nHavkatua Ha ypena 3a cpaBHsaBaHe,

7 OnuyosanHo mMoraT Aa ce MaNoN3BaT M APYTK YPEaM 3a cpapHaBaHe Ha dasy, ShBMecTMK ¢ IEC 61958,
U By, paznen 1.7.1. ekorVPIS ~ Modyn aa UHOUKALUS Ha HAAIIUE Ha HanpPeXene,

000653  LOPWrvH)
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AEKNAPALUA

Aonynopnucanara HATAIUA KOCTAOWHOBA HELWEBA, npuwTexasalya swuHa  xapra Ne

644480794, vanaaeHa Ha 14.03.2013r. o1 MBP rp. Codun, appec: rp. Codua 1408, yn.»3abupge» 1,

B KAYEeCTBOTO e Ha ManentuteneH aupextop Ha .BU-MAYBP" All,

Meknapupam, ye:

MpeasuaennTte 3a gocraska oT Hac KPY CpH ortrosapar Ha npunoxivimute Gbnrapokd

MEXAYHAPOAHW CTaRBapPTY, BRMIOYUTENHO HA NOCOYEHUTE NO-J0NY ¥ H8 TEXHATE Bannibn MEMEHEHWA

W nonpasxy:

BAC EN 60099-4:2006 Bentunav oreoay. Mact 4: MeTanc-oxcuaHW BeHTUNHW oteopu Ges
paspAAHULIA 33 EIIEKTPUMECKW: CWCTEMY 33 NPOMEHNUBO Hanpexehue (IEC 60099-4:2004, c
npoMeHi)

BAC EN 60265-1:2003 [pesknioupareny BWCOKC HanpeseHwe. Yact 1 lMpesxnioveateny 3a
oBABEHN HanpexeHns Hag 1 kV v no-Huokw ot 52 KV (IEC 60265-1:1988)

EOC EN 60282-1:2010 Mpeanaantény 3a BKGOKC Hanpexenrye. “act 1. TokoorpaHuuasalm
npeanasyTenn (IEC 60282-1:2009)

BAC EN 60529:1991/A1:2004 CreneHu Ha aawmTa, ocurypenu or obeuexata {IP xog) (IEC
60529:1989 + A1:1999)

BAC EN 82271-1:2008 KomyTauuoHHW anapam¥ 3a BucOKo HanpexeHwe. “act 1. OOwm
TEXHUMECKWN UIUCKBAHNA

BAC EN 62271-102:2007 KomyrauuoHHW anapaty 3a BWcOKo HanpemeHwe. Yact 102
PasenuHATENM W 3a3eMUTENBM pasefwHuUTenM 3a npomennue Tok (JEC 62271-102:2001 +
nonpaska 1, anpun 2002 + nonpaska 2, Mai:2003)

BAC EN 62274-105:2003 KoMyTaLKOHHY anapati BUCOKD HanpexeHue. Hacer 105; Komyraumoniy
anapaTi 3a NPOMEHIIUBO HanpeXeHne KOMBVHWPaHHK ¢ npeanasuTen {IEC 62271-105:2002)".

BAC EN 62271-200:2006 ,KomyTaluoHHM anapaTi 33 BWUCOKO Hanpexenwe, Macr 200!
MpOMEHNYBOTOKGBY KOMYTaLMOHHY anapaTii B MeTanHa obsuexa 3a 00ABEHM HanpexeHUs Hag 1
KV 1 no-sucoky, erraovmnTento 52 kY (IEC 62271-200:2003)";

BAC IEC 80050 {441) ,MexnyHapnAaeH enexTpoTexHuueckks peuHnk [hasa 441 Komyrauworm;,//
anapaTty 3a pasnpeseneHue, KOMyTaLMOHHM aNapaTy 3a YNpaBneHUe M CTONAEMY NpeanasuTeny’

rp. Cochun

23.10.2015T.
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sigliﬂcativas de las Celdas, en el rango de 0,5 2 35 Ha,
\ C}‘
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[12,0,- CONCLUSIONES |

Un Cuadro Eléctrico “SISTEMA CGMCOSMOS L+P+V” de ORMAZABAL, S.A.,
formado por tres (3) Celdas, segin plano n° DOC-3410, Revisién 01, de fecha
08/04/11, cuyas caracteristicas se describen en el punto 3,0, destinado a
SUBESTACIONES Y CENTROS DE TRANSFORMACION ELECTRICOS,
ha sido sismicamente ensayado tal y como se indica en el procedimiento descrito
én el punto 8,0, conforme a la norma europea UNE EN 60068-3-3 de 1994, 1a
norma NSR-98 (Colombia), las especificaciones ETGI-1020 (Chile), E-SE-010
(Enersis) y NSP-420 (Venezuela), apoydndose igualmente en las normas
norteamericanas IEEE-344 de 2004 ¢ IEEE-693 de 2005,

En el punto 11,0 se describen los resultados de los ensayos a los que ha sido sometido el
Cuadro. Este equipo ha soportado satisfactoriamente los ensayos sin que se haya detectado
anomalia ni deterioro estructural alguno en ¢l mismo.

La finica incidencia significativa habida ¢h estos ensayos se ha preséntado en ¢l ensayo n®
21, ensayo sismico multifrecuencial de nivel 82 realizado en direccion YZ, lado-lado al
Cuadro y verfical simultdneamente, en el que se han alcanzado microdeformaciones de
valor superior a 1000 (1198), valor considerado como el méximo adinisible, en una (G4)
de las cuatro bandas colocadas en la base del equipo.

Con objeto de reducir las tensiones en el equipo se ha aumentado el n° de tornitlos desde
12 hasta 18 (dos (2) por Celda), reduciéndose el n° méximo de microdeformaciones desde
1198 hasta 719 en e} ensayo n® 22, realizado con el mismo nivel que el ensayo n° 21.

En ¢l APENDICE I, se encuenitan dibujados los registtos de las galgas extensoméiricas
obtenidos de los ensayos sismicos realizados, tanto de tipo multifrecuencial como de tipo
senoidal, a las frecuencias de resonancia del Cuadro, no superdndose, excepeion hecha del caso
citado, ¢l 80% del 1imite de fluencia del material, definido por 1000 micredeformaciones.

En el APENDICE II s¢ encuentran dibujados los espesiros de frecuencia, integrados por
valores maximos, del grapo 1 de acelerémetros, colocado sobre la piataforma vibrante, en
los que se reflgja el nivel aplicado én los ensayos explotatorios realizados antes y después
de los ensayos sfsmicos.

En este mismo APENDICE se encuentran dibujados los espectros de frecuencia del grupo
1 de acelerémetros, colocado sobre la plataforma vibrante; y del grupo 2, colocado en el
Centro de Gravedad del Conjunto, en los que se refleja €l nivel aplicado en los ensayos
sismicos senoidales realizados en direceién Y (fudo-lado) y X (frente-atrds) al equipo.

En ¢l APENDICE HI, se encuentran las Funciones de Transferencia (mddule y fase)
obtenidas en los ensdyos exploratorios iniciales y finales, realizados con un nivel de
aceleracion de 0,1 g, de los que se han deducido las frecuencias de resonancia mds

ol
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En la tabla que se acompafia a continnacién se muesiran las resonancias del punto 2
obtenidas en los ensayos exploratorios iniciales y finales.

RESONANCIA (Hz)
PUNTO Direccidn Horizontal Diieccion Horizontal
NUME .l 5
IRO (frente-ufrds) (fado-Lido)
Initial Final Ini¢ial Fipal
(CIZ)G) 12,87 10,49 6,68 7,63

) Del analisis de estos resultados se deduce que las desviaciones entre las resonancias
( finales y las iniciales son del orden del 14,2% en direccién Y del orden del 18,5% en
' direccién X, por debajo del 20% de las admitidas por la norma IEEE693/2005,

No obstante, hay que decir a este respecto que estas desviaciones son més pequefias si sc
consideran los resultados obtenidos en los ensayos fealizados después de colocar los seis
tornillos adicionales, resultados que se encueiditran en el APENDICE 1V sintelizan en la

1abla siguiente:
RESONANCIA (Hz)
PUNTO Direcci’éx‘t}l_g’oﬁ‘mnial Dhtmiﬁgg?ﬁzonlal
NUMERO (frente-alrds) (lado-lado)
Inicial final Inicial Final
2 11,03 10,49 7,37 7,63
(CDG) 6,155) (%18) (0.15g) (0.15p)

FEstas resonancias suponen unas desviaciones del orden del 4,9% en direccidn X del orden
del 3,5% en direccién Y.

o~

En ¢l APENDICE 1V, se encuentran las funciones de transmisibilidad (médule) del punto
2 (CDG) obtenidas mediante el Controlador de Vibraciones de los ensayos exploratorios
locales, realizados con un nivel de aceleracion de 0,15 g, a partir de las cuales se ha
obtenido ¢l amortiguamiento del equipo, asociado # sus correspondientes modos de
vibracion (calculados por el Métado del Aricho de Bunda), tal y como se resime a continuacion:

RESONANCIA (Hz) / Amortigunamienio (%)
PUNTO Direccién Horizonial Direceién Horizontal
NUMERO oy wyn -
(frente-alrds) {lado-lado)
2 " 9
(CDG) 10,15 / 73,45% 6,12 / .!6,116
> € !
%, wmeh
‘f)ﬁfec ot CE
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Por otro lado, despuds de coloear los. scis tornillos adicionales y antes de realizar los

ensayos sismicos de tipo schoidal, s¢ han vuelto a repetir los ensayos exploratorios
locales, debido al aumento de rigidez de la unién del Cuadro a la plataforma de ensayos,
habiéndose obtenido los valores de amortiguamiento, asociados a sus correspondientes
modos de vibracion, que se resumen en la tabla siguiente:

RESONANCIA (Hz) / Amortiguamiento (%)
PUNYO ™y rccion Horizontal | Dircccién Horizontal
NUMERO wxn “y”
(frente-dirds) (lado-lada)
2 _
(CDG) 11,03 !/ 9,4(?% 137 1 10,04%

Todos estos valores se han calewlado con los Jnterrupiores Conectados. Por ltimo, se ha
realizado un ensayo exploratorio local con los Fatersuptores Desconectados en direceidn
X, ya que se ha observado una variacién significativa cn esta direcoién, al realizar ¢l
ensayo sismico senoidal. La frecuencia y amortignamiento obtenidos han sido de 10,54
Hz y 6,82%.

En ¢l APENDICE V, se encuentran dibujados los Bspectros de Respuesta de Ensayo
(TRS), del grupo 1 de acelerometros, eolocado sobre Ja plataforma de ensayos, obtenidos
de los ensayos sismicos multifrecuenciales realizados sobre las Celdus.

Estos espectros, obtenidos con el Controlador de Vibraciones, sé han caleulado para el 2%
amortiguamiento y por 1/24 de octava; y se encuentran superpuestos sobre los Espectros
de Respuesta Requeridos (RRS).

En el APENDICE VI, se encuentran dibujados los Espectros de Respuesta de Ensayo
(TRS), de] grupo 1 de acelerbémetros, caleulados para el 5% amortiguamiento por 1724 de
octava, obtenidos de los ensayos sismicos realizados sobre las Celdas. Estos espectros,
obtenidos con el Analizador de Vibraciones, se encuentran igualmente superpuestos sobre
los Espectros de Respuesta Requeridos (RRS).

En el APENDICE VII, se encuentran dibujados los acelerogramas del gropo 1 de
acelerémetros obtenidos de los Bnsayos Sismicos realizados con excitacién tipo
multifrecuencial,

Asteasu, 27 de Septiembre, 2011
VIRLABR, 8,A,
Divisién de URBAR INGENIEROS, S.A,

Revisado por:

. o
Alberto CORRAL
Ingeniero del Laboratorio

nid PEREZ
del Laboratorio
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BUPJIAB, C.A. IOKJIAJTHOMEP  CTPAHMILIA HOMEP

IMoapasaenenne Ha 111640 33/279
YPBEAY HHXEHUEFPOC, C.A.

12.0.- SAKJIIOYEHNWA

Pasmpenennrennara ypenba ,CHCTEMA CGM COSMOS I+P+V* na OPMACABAJ, CA.,
cherapena ot Tpu (3) Kwruu, ceriiacHo veprex Homep DOC-3410, Ilpepasriesxiaane 01 or nara
08.04.11 rom, ¢ XapakTepHCTHKM, OINcaHH B Touka 3.0, KOATO ¢ Tpe/HasHayeHa 3a
HOACTAOOVNA W TPA®OIOCTOBE, e moanoxeda HA CEH3MHMHH H3MMTBAHMY, KaKIO €
1ocoyeHo B obgcHeHaTa B Touka 8.0 npouenypa, B chOTBETCTBHE ¢ eBponeiickua crannapt UNE EN
60068-3-3 ot 1994 rop., crangapra NSR-98 (Konymbusn), cieipdukaimire ETGI-1020 (Ywm), E-
SE-010 (Enersis) u NSP-420 (Beneryena), kakTo 1 B3 0CHOBa Ha aMepuKaHckure cragaapti IELE-
344 or 2004 rox. u IEEE-693 ot 2005 roj,

B Touka 11.0 ca onucaHd pesynTaTite OT H3IHTBAHHATA, M3BHPIHEHH 110 OTHOMICHHE Ha
pasnpemenuTennara ypenda, ChopeKeHHeTO € H3IBKAI0 YAOBICTROPHTEIHO HAIHTBAHNATA, O3 110
HEI'0 Jia ¢a OTKPHTH aHOMATHH HIH CTPYKTYPHH IMOBPE)IH.

EnuticrreH0TO OTKIIOHEHHE, OTYETEHO 110 Bpéme Ha M3NKTBAHHATA, ce HaOmo asa NpH H3nuTBaHe N°
21, MHOTQYECTOTHO CEH3MHMHO H3IMMTBAHE OT HHBO S2, U3BBLPIIEHO IO rnocoka YZ, cmpanuyno
CIPSAMO paslpefieluTeIHATa Ypenda M ¢IHOBPEMEHHO C TOBA GEPMNUKANHO, B PE3YNTAT HA KOETO Ca
NONy4YeHH MHKpoieopMaliil ¢be cTOHHOCT mo-Bucoka or 1000 (1198), ToecT mo-BMcoxa oT
MaKCHMAIHO JIoNycTHMAaTa cToliHoceT, o efHa oT HeTHpHTe NeHTH {G4), N0CT4BeHn B OCHOBATA Ha
CHOPEXKECHHETO.

C men HaManspane Ha HANPEXKEHNETO B CHOPBXKEHHUETO ¢ YBemiueH 6poar Ha Gonrosere ot 12 Ha 18
(c mo jea (2) Ha KmeTKa), ¢ KOETO MAKCHMANHHAT GpoH MHKpogedopMaliK Ipy usmuTRaHe N° 22
ciana ot 1198 na 719 npy npunaraHe Ha ¢hI(0T0 BUBO KATo Ipy n3nmTeane N° 21,

B OPUJIOKEHHE I ca npejcrapend B rpadudna GopMa JaHHHTE OT CEH30PHTE 33 U3MEpRaHe HA
MEXaHHUHY JiehopMallH, OTIETEHH B PE3yNTAT Ha MHOTOUECTOTHHTE H CHHYCOMIATHHTE CEH3MUYHH
H3MHTBAHAY, 110 BPeMe Ha KOHTO ¢A NPHMIIATAHH Pe30HAHCHUTE UECTOTH Ha ypemOaTa. PesylTaTuTe oT
TC3H H3IHTEAHHA, ¢ H3KIIIOUEHHE HA TOpPelNUTHPaHus ciaydail, He Hagpumasar 8§0% oT MakcHManHaTa
IPaHALA Ha IPOBNAYBAHE HA MaTepHaia, Aedunupana nocpeactsoM 1000 MukponedopmManmm.

B IIPHJIOKERWE 11 ca oTpa3eHH YSCTOTHHTE CHEKTPH, HHTETPHPAHH MO MAKCUMAIHN CTOMHOCTH,
Ha akcenepoMerpure oT I'pynma 1, sakpeneHH BEpXy BHOpHpama riardiopMa, XKaTo € IOCOYEHD
HHBOTO, IIPHIOXKCHO IO BPEME Ha CKPHHIHTa Hpell K cliel] CeH3MHBIBHTC H3MTHTBaHH .

B cpmoro Topa NPHJIOXKEHHE e oTpaseH HecTOTHHAT CTEKTHP He caMe Ha I'pyma 1
aKCCNCPOMETPH, 3aKpelleHH BBpPXY BHOpHpaina miardopma; HO B Ha I'pyna 2, X0ATO € MOCTaBeHa B
IlenThpa Ha TexeCT Ha CHOPBKEHHETO, ITOCOUCHO ¢ W HHBOTO, NPHIOKEHO NPH CHHYCOHAATHHTE
CeH3MHYHH H3IIMTBAHHA, OCBIIECTBEHH X0 Hocoxa Y (cmpanuyne) B X (omnped-uwazad) cIpiaMo
pasnpenenuTenHaTa ypenba,

B IPAJIOKEHHE III ca npefcTaBeHU NPeJiaBaTelIHUTe GYHKUMH (3100)1 # hasa), TOMYIEHH TIpU
NBPBOHAYANHHEA H KpaHHMA CKPHHHHI Npy HHBO Ha yckopeHue 0,1 g, Karo BB3 OCHOBa Ha Te3H
(yHKIME ce NpaBH H3BOJ, Ue Hal-3HaUMMuTE Pe30HAHCHH 4ecToTH Ha Kuamume ca B JuanasoHa ot
(.5 no 35 Hz,

Kpvzon newam na BHPJIAB, JIAFOPATOPHA 34 BHEPAITHOHHHI H3ITHTBAHMA
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Iompasaenenne Ha 111640 34/279
YPBEAP NHXEHHEPOC, C.A.

B Opiiio:KeHaTa I0-A0Ny TaGNuIa ca JIOKa3aHH Pe3OHAHCUTE HA TOUKA 2, MOy YCHY TIPH HATAMHIA 1

KpaifHua CKPHHUHT,

PEZOHAHC (H%)
TOYKA Xopuz0HTANHA NIOCOKA XopH30HTATHA TOCOKA
HOMEP 2X5 uY¥
{omnped - Hazad) (empanuino)
HauaJjieH Kpaen HaualeHn Kpaen
CKPHHHHED CKPHEHEL CKPHHHHL CKPAHHHE
2 12,87 10,49 6,68 7,63
(IIEHTHP HA
TEXECTTA)

OT aHATH3a Ha Te3M PE3Y/ITATH CE CTHIA /0 HIBOJA, Ye OTKIOHEHHATA MeXJ1y KpaiiHuTe M HAYANHHTS
PEe30HAHCH ca B IIops/ihka Ha 14,2% B 110cOKa Y M B NIOPA/IBKA HA 18,5% B mocoka X, HPH BCHYKH
ciyqan mon 20-Te %, KOMTO NPEACTABIABAT NOMYCTHMATA CTOHHOCT HA OTKIOHGHME CHITIACHO
crangapr IEEE 693/2005.

HesapHCHMO OT TOBA CNSABA Ja ce oTHeNexi, Ue MOCOUEHUTE OTKIIOHERHS PealiHO ¢a NO-HHCKH, aKo
ce B3eMAT NPENBH De3yNTaTHIe OT HSIUTBANMATA, M3BLPILICHH ClIe)l NOCTABAHC HA WIECTIC
NONBIHUTENHH GonTa. Teau pesynrary ca npepcrapeny B IIPHOXEHHE 1V, xaro B 06obmmen

BHA €A OTPA3CHH B TabIunaTa Io-H0may.

PE3OHAHC (Hz
TOUKA XOpH3IOHTANHA TOCOKA XOopH3IoHTANHA HOCOKA
HOMEP ». G 25 Y
(omuped - Hazao) {cnipanuyng)
Hauaneu Kpaen Haugaaen Kpaen
CKpPHHMHT CKPHHAHT CRPHHHET CKPHMHEHT
2 11,03 10,49 7.37 7,63
(IIEHTHF HA (0,15 g) (0,12 (0,15 g) (0,1g)
TEXECTTA)

B To3H cIyyait IpH pe3oHaHCHTe ce HabIo)/[aBa OTKIOHEHHE OT TIOPAAbKA Ha 4,9% B mocoxa X 1 OT
nopsaLeka Ha 3,5% B mocoka Y.

B IIPUJIOKEHHUE 1V ca oTpaseHi TpaHCMHCHOHHUTe QYHKIWH (s00yn) Ha Touka 2 (UenThp Ha
TEXECTTR), MONYyTeHH ¢ IIOMOIITa Ha BHOPOMETEP TIO BPeMe Ha JIOKANHKA CKPHHWHT, NPH HHEO HA
yekopenns 0,15 g, Bb3 ocHOBa Ha Te3H QYHKIME ¢ H3THCIEHA CHOCOGHOCTTA HAa ChOPBKEHHETO 33

TIOTTBINAHE HA BUOpAIMH, CHOTRCTCTRAINA HA pasinMYHHTE PEXHMH Ha BHOpHpaAHE (u3UCH
stemoda HTupouwuna na rennama), KaKTo € TI0Ka3aH0 B 0000611eH By II0-07Y:

000661
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PESOHAHC (Hz) / Cnocobrocm 3a suiponoznvmiane (%)
TOYKA XOpH30HTANHE ITOCOKA XOopH30HTANHA MOCOKA
HOMEP nX® u¥¥
fomnped - Hazao) fempaniuno)
2 10,15/ 13,45% 6,12/ 16,11 %
(HEHTDLP HA
TEKECTTA)

Boa BCPTHKAEIIHA MOCOKA HE € OTYETEH 3HAUNTENECH pe3oHaHc.

Kpvevn nevam na BHPJIAE, TABOPATOPHS 34 BHEPAIIHOHHH HITHTBAHIS

BHPJIAB, C.A. HJOKJTAZ HOMEP  CTPAHHWIIA HOMEP
Hoppasaeienne Ha 111640 35/279
YPBAP HHXEHUEPOC, C.A.

Or Apyra cTpaHa, Cl¢Hd IIOCTaBIHE Ha IHECTTe JoNBAHHTENHH Dojara u NpSaH H3BBPLIBAHE Ha

CHHYCOHIANHHUTC CEH3MHYHH M3MUTBANMH €4 HOBTOPEHM JIOKAIHHTE H3MUTBAHHH, TBHH Karo e
NOBHIUCHA 3)(paBUHATAa HA BPB3KUTE MEXAY DasnpesieluTenHaTa ypelAGa M  M3IHTBATENHOTO
obopyasane. CrocobHOCTTa Ha ypeabara 3a IOMIBLIAHE Ha BHOpalMuTe, CHOTBETCTBANIA HA
OT/ICJIHUTS PeXHMH Ha BHOPMpaHe 1 IIONydeHa B Pe3yIITAT Ha TOPHOTO M3IHTBaHe, © TIPSACTABEHA B
JONHATA Ta0nHIa;

PEIOHAHC (Hz) / Crocobrocs 3a sutponoznvuiane %

TOYKA XopH30HTAJIHA TOCOKa XOopH30OHTANNA HOCOKA
HOMEP aXo oY
(omnped - Hasad) (cmpanuino)
2
(UEHTBP HA 11,03/ 9,46% 1,371 10,04 %
TEXKECTTA)

Beuks Tesu CTOHHOCTH ca M3UHCIEHH TIPH Bruioueny pazedunment. Haxkpas e u3pnpilen nokaneH
CKPHEWHT B TIocoka X ¢ Hsknovenu pasedunumeny, Thi Karo ¢ 3a0ea3ana 3HAYNTENHA TPOMSHA B
TasH IOCOKA HpH HIBLPIIBAHE HAa CHHYCOMIANHOTO CEM3MHYHO W3NuTBaHe, UYecToTara
CocoGHOCTTa 32 BEGPONIONIBIIAHE, JTOTYICHH B Pe3yATaT Ha ToBa M3IHTBaHe, ca 10,54 Hz u 6,82%.

B IIPRVIOKEHUE V ca nokasaHd CIEKTPHTe Ha pearHpaHe Ha W3IHTBAHMATA (TRS) za T'pyna 1
AKCCIICPOMETPH,  3AKPETICHH  BBPXY H3MHTBATENHOTO oOOpyABaHE, KOMTO ca pesynrar oT
MHOIOYECTOTHHTE CEM3MHYHH M3THTBARNA BuPXY Kuiauume,

Tesu criextpm, nonydess ¢ roMomra Ha BrGpoMeTspa, ca H3uHCIeHH 33 BUGpONOITBIIAHE 0T 2%
npy 1/24 oxrasy; Te ca HAHECEHH Ha rpahHKara BHPXY HIHCKYSMHATE CIIEKTPH Ha pearnpaHe (RRS).




B IIPRJIOKEHHWE VI ca oTpascHi CEKTpUTe Ha pearupade Ha marmrsaH#ata (TRS) 3a I'pyma 1
aKCeNepOMETPH, H3YHCIIEHH 3a BHOponomisuae or 5% npy 1/24 oKTaBH M NONYYEHH B PE3YNTAT Ha
CeM3MHYHUTe U3NHTBARNS BEPXY Kunutume. Tesu cliekTpH, H3YHCIICHH ¢ IIOMOLITa Ha BrGpoMeTspa,
CHIIO ¢4 HAHCCENH Ha rpadiikaTa BEPXY H3HCKyeMUTe CIieKTpH Ha pearnpane (RRS).

B NPAJOXEHHAE VII ca oTpazeHH akcenorpamure Ha 1'pyna 1 akcenepoMeTpH, pesyarar oT
CEM3MHUHHTE H3NHTRARNS, OCHIICCTBCHH ¢ MHOTOUECTOTHO BB30yKaaHe.

Acreacy, 27 centemepn 2011 rop.
BUPJIAB, C.A.
Hoapasgenenne Ha YPBAP MHXEHHEPOC, C.A.

[pozepuir: Hzpppainm:
HevemIus ROOnC HeYemnus noonue
Anbepro KOPAJI Xyau Anronno IIEPEC
(.- : JiabopaTopeH uHxeHEp Prxopopurell Ha JlaboparopHara

Kpsren nevar na BUPJIAL, JABOPATOPHSA 3A BUBPALIMOHHM HW3IIATBAHW/
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HaumenoBanue Ha MaTepHaa:

TpunoaocHn apToMaTHYHH npekbesayn HH ¢
agaT xkopmyc, ot 160 A n0 1250 A, ¢ eJeKTPOHHA
3aIUTAa, KATErOpusa A

HoMmep Ha TexHHYeCKA cienupUKaIUA HA
craggaapt - 20 17 60zz xem

BKTII 800(630) kVA —TS-1

BKTIT 800(630) kVA — TS-2
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[punoxexune Ne unu

no LokymeHT
TEKCT
pen
1. TOUHO 03HauYeHWe Ha TUNA, NPOU3BOAMTENA U CTPaHAaTa Ha Susol, LS Industrial
nponasocacTee (NPOU3XCA) ¥ NOCNEeHO W3AaHWe Ha KaTtanora Ha Systems, KOxHa
NPOM3BOANTENS Kopes, TS 1250H
MpunoxeHve 1
2. TexHNeCcKo onucaxne n YepTexu C HaHECEHN Ha TAX pasMepi [pyunoxeHue 2
3. EQ gexnapauyus 3a CLOTBETCTBHE lMpunoxeHwe 3
4, pOTOKONY OT TUNOBY UIMMTESHWA HA aHTIHMACKN W GBITAPCKY E3UK, Mpunoxedne 4
NpoBeAEHN OT Hes3aBUCHUMa M3NUTBaTENHA NatopaTopus — saBepeHn
KORMS, G NPUNOXEH CMIMCHK Ha OTAenHuTe U3nuTBaHna Ha Gbnrapcky
e3uK
5. Ceprudurat/akpeanTalmsa Ha HezaBvucuMaTa nanuTeaTenHa [MpunoxeHwe 5
nadoparopus, NPOBENa TUNOBUTE WIMUTBAKUA MO T. 4 — 3888PEHO
konve
6. TeXHUYECKO OnucaHne ¥ YepTexu C HaHEeCeHN pasMepy Ha MoHTaxHu | He ca HeoBxoaumu

nnaHkW, eglHIHaTa LeHa Ha KOWTO He ce BKMNIOYBa B LeHara Ha
npekeceayuTe

MOHT&XHW NnirtaHKK
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Swiich-Disconnectors

Susol

TD series

- Frame size

Conventional thermal current, Ith A 160 100 160
No. of poles ) 2,8,4 2,3, 4 2,3, 4
Rated operational voltage, [ AC ' ] M 690 690 690
Ve - e T ™ 500 500 500
" Rated opérational current, ls . _ 160 100 160
" Rated impulse withstand voltags,Uimp [kV] 8 8 g
* Rated insulation voltage, Ui v] 750 750 750
Rated short-circult making capacity, lem  {kA peak] 3.1 2.8 3.6
Rated short-time | 1s [A ms) 2200 2000 2500
withstand current, few . | 3s [A rms] 2200 2000 2500
o {208 [A ms] 260 690 ' 960
Isolation behavior L] ® ®
" Trip unit (release) :
( r. disconnector unt DSU ® ® L ]
' Conneclion | fixed front-connection ® o e
rear-connection ] ® ]
plugHn front-connection ® ® [ ]
rear-connection L ] ® ]
Mechanical life ] [operations] 25000 25000 25000
Electrical life @415V AC [operations] 10000 10000 10000
Basic dimensions, WXHXD | 3-pole [mm] 90x140 86 105X 160X 86 105 160x86
{front connection) 4-pole {mm]) 120 140X 86 140X 160 % 86 140 160Xx86
Weight 3-pole fkal 1.8 2 2
{front connection) 4-pole [kl 1.8 28 2.6
Reference standard IEC60947-3 IECE0947-3 IEC60947-3

The switch-disconnectors are different from the clrcult-breakers in the absence of the
conventional protection unit. They keep the overall dimensions, connection systems
and accessories unchanged from the corresponding circuit-breakers. Instailation
standards require upstream protection. Howsver, thanks to theit high-set magneatic
release, TD160 ... TS800 DS are self protected.

000686
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Switch-Disconnectors

I Susol

(
250 E c ' 630 800
250 " 630 800
2,3,4 2,34 23,4 2.3,4
690 690 690 690
500 500 500 500
250 400 630 800
8 8 8 8
750 750 750 750
4.9 7.1 8.5 12
3500 5000 6300 8000
3500 5000 6300 8000
1350 1830 2320 2560
® ® ® ®
® L [ ] ® (
® & ® ® i
® ® | ®
® ® ® [ ]
® ® ® ®
25000 20000 20000 10000
10000 6000 6000 3000
105 160 86 140X 260 110 140 260 110 210 320 135
140 160 86 1865 260 110 1865 260%110 280 320 135
2 5.4 5.4 15.1
2.6 7.2 7.2 196
IEC60847-3 IEC60047-3 IEC60947-3 IEC60947-3

Tiip unit Identification
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MCCBs for power distribution

Susol

Electrical characteristics

100
100

. Frame size [AF)
1P: 16, 20, 2
18, 20, 25, 32, 40, A0 B0, 63, 80,
Rated current, In * Al 16-10Q 100,125,160 50, 63, 80, 100 {10,125, 160
" No. of poles ' 3,4 3,4 2* 3,4 1,2% 3,4
Rated operational AC Vi 690 690 690 240(1P), 690
voltage, Ue DG V] 500 500 500 250(1P), 500
Rated impulse withstand voltage, Uimp [kV] 8 8
Rated Insulation vollage, Ui vl g 8 750 750
Rated ultimate short-circuit breaking capasity, leu S N ) N N H L N H L
AC 50/6otz 220/240V [kA] 50 85 80 85 85 | 100 | 200 30{;1;) 5%‘; ) 200
( : 380/415V {KA] a7 50 a7 50 50 | 85 | 150 50 | 85 | 150
' 440/460V ' [kA] 25 37 25 37 50 70 [ 130 50 70 | 130
480/500V - [kA] 18 25 18 25 30 50 &5 30 50 65
660/690V [kA] B 8 6 8 5 8 10 5 8 10
DC 250V [kA) 37 50 a7 50 42 65 | 100 16112P) 25;,1:) 100
500V(2poles in series)  [kA] a7 " B0 37 50 42 | 65 [100 42 | 65 | 100
Rated service breaking capacity, lcs [%lcu] 100% 100% 100% | 100%  100%| 100%|100% 100% |100% [100%
Rated shori-circult making capaclly iom
AG 50/60Hz 220/240V [kA] 105 187 105 187 187 | 220 | 440 12551;) IOQSSOP) 440
380/415Y [kA] 77.7 105 777 105 105 | 187 | 330 105 | 187 | 330
440/460V kA] 52,5 7.7 52.5 7.7 105 | 154 {286 105 | 154 | 286
480/500V kA] 36 52.5 36 52.5 63 105 | 143 83 105 | 143
860/690V ) kA] 9.2 13.6 9.2 13.6 8 14 | 17 8 4 | 17
Calegory of ufilization A A A A
lsolation behavior ® L) L ®
Trip unit (release) )
Thermal-Magnetic
@fixed-thermal, fixed-magnetic . FTu & L ] & ®
@adjustable-thermal, fixed-magnetic FMU ® [ ® Prires
( @adjustable-thermal, adjustable-magnetic  ATU - - - -
®magnstic only MTU *** - - - -
Electronic .
eLsl | ETS **+ - - - -
oLS! ETM *** - - - -
Option | Earth-fauit protection, Ig - - - -
Zone selective interlocking, Z8I - - - -
Ammeler - - - -
Gommunication - - - -
Earth-leakage protection module **** - - - -
Connection | fixed front-connection L e ® ®
rear-connection [ ] ® ® @rrrrx
plug-in front-connection - - [ ] @rerax
rear-connection - - e L Jekiele
Mechanical life [operations] 25000 25000 25000 25000
Electrical life @ 415 V AC [operations) 10000 10000 10000 10000
Basic dimensions, WxHxD|1-pole [mm] - - - 35 140 88
{front connection} 3-pole fmm] 76 130 82 76 130X82 90 140 86 90 140 86
4-pole [mm] 101 130 82 101 130 82 120 140 86 120 140486
Weight i-pole [kgl - - - 7 087 o~
(iront connection) 3-pole lkal 1.05 1.05 15 /&5 N
4-pole [kgl 1.35 1.35 1.8 e /n. 18 \e
Reference standard |EC60947-2 IECB0947-2 [EC60947-2 EEB0947-3 e
* applicable to MCGBs equipped with #T4, FMU, ATU A% Ayaild %o 3pole ciEdiEh L
*2 pole MCCB in 3pole frama size e 200 UndoNdprstapment o
A-2-1 +£70DA only avallable for TSB0OFTU 25y | TP I3to+ L
TR !‘LQ PM EEM '
000668 =IAHAna' /1




MCCBs for power distribution

, Susol

160

40,50, 63, 80,100  (100)®, 125, 160 125, 160, 200, 250 300, 400 500, 630 700**, 800
2*,3,4 2*,3,4 2%,3,4 2% 3,4 2% 3,4 24,34
690 690 690 690 690 890
500 500 500 500 500 500

8 8 8 8 8 8
750 750 750 750 750 750
N H L N [ H L N H L N H L N H L N [ H L

100 | 120 | 200 100 | 120 | 200 100 | 120 | 200 100 | 120 | 200 +f00 | 120 | 200 100 | 120 | 200

50 ] 85 | 150 50 | 85 | 150 50 | 85 | 150 €5 | 85 | 150 65 | 85 | 150 68 | 100 | 150

50 | 70 | 130 50 | 70 [ 130 50 | 70 | 130 65 | 85 | 180 65 | 85 | 130 5 | 100 | 130

42 | 65 | 8 42 | 65 | 85 42 | 65 | 85 42 | 65 | 85 42 | 65 | 85 42 | 85 | 400

10 4 15 1 20 10 | 16| 20 10 | 15 | 20 10 |20 | 85 10 | 20 | 35 10 ) 20 | a5

50 | 8 | t00 50 | 8 100 50 [ 8 | 100 50 | 8 | 100 50 | 85 | 100 &0 | 85 | 100

50 | 8 | 100 50 | 85 | 100 50 | 85 | 100 50 | 85 | 100 50 | 85 | 100 80 | 85 | 100

100% | 100% | 100% 100% | 100% [100% 100% [ 100% [ 100% 100% | 100% | 100% 100% | 100% | 100% 100% | 100% | 100%

220 | 264 | 440 220 | 264 | 440 220 | 264 | 440 220 | 264 | 440 220 | 264 | 440 220 | 284 | 4do

105 | 187 ] 330 105 | 187 | 330 105 | 187 | 330 143 | 187 | 330 143 | 187 | 830 143 | 220 | 330

105 | 154 | 286 105 | 164 | 286 105 | 154 | 286 143 | 187 | 286 143 | 187 | 286 143 | 220 | 286

B8 | 143 | 187 88 | 143 | 187 88 | 143 | 1867 88 | 143 | 187 .8 | 143 | 187 88 | 187 | 220

17 1 80 | 40 17 | 30 |40 47 | 30 [ 40 17 | 40 | 74 17 | 46 | 74 17 | 40 | 74
A A A A A A
® ® ® ® ) ®
° . ® . e e
) ® ® ® ® ®

- ® ® . ) [

L) . [ ® ® 0

® ® ® ® e ®

- - - [ ® o

- - - ® . [

- - D) ® o

- - - ® e ®

- - - ® ) ®

- - - ® ® ®

[ D) e [ D ®

® ® L *® ® ®

L) ® ® e ) °

e . L) [ [ D

25000 26000 25000 20000 20000 10000

10000 10000 10000 6000 6000 3000
105 160 86 105 160 86 105X 160 %86 140 260 110 140 260%110 210X 320X 185
140 160 86 140 160% 86 140X 16086 1865 260 110 186.5 260 110 280X 320 135

2 2 2 5.4 5.4 N

2.6 26 2.6 7.2 7.2 AN

IEC60947-2 IEC60947-2 IEG60947-2 IEC60247-2 IECE0947-2 / ‘*%/’ IECE0D4%2 \

. The breakers with electrenlc trip unils are avallable only at 3-pole version. (Only for AG supply)
% The trip unit ATU is available from 325A

vu_maah:&_q,_

0006539
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MCCBs for power distribution up to 1600A

Susof

Electrical characteristics

TS10(}0

| TS1250

TS1600

Type
Ampere frame 1000 1250 1600
- Pole 3,4 3,4 3,4
Rated current,(A) In -5-40°C 800, 1000 1260 1600
50°C 800, 1000 1250 1560
‘85°C 800, 1000 1240 1420
_ Rated insulation voliage, (V) Ui 1000 1000 1000
Rated impulse withstand voltage, (kV) Ulmp 8 8 8
Rated operational voltage, {V) Ue AC50/60Hz 690 690 690
) _ DG - - -
Rated short-circuit breaking capacity N H L N H N H
IEC60947-2  Rated ultimate short-circuit 220/240V 55 75 200 55 75 55 75
AC50/60Hz  breaking capacity, (kA) (leu) 380/415V 50 70 150 50 70 50 70
{sym) 440/460V 50 65 130 50 65 50 65
480/500V 40 50 100 40 50 40 50
660/630V 35 45 50 35 45 35 45
DC 250V 2P - - - - - - -
500V 2P - - - - - - -
750V 3P - - - - “ -
Rated service %lcu
100% | 756% | 100% 100% 75% 100% 75%
hreaking capacity (lcs)
Rated short-circuit AC50/60Hz 1is 25 12 25 25
making capacity (kA) (lew) 3s - - -
Overriding instantaneous prqtection kA peak 50 30 50 50
{solation O 0 O
Category B A B B
Mechanical fife (operations) 10000 4000 10000 10000
(Life cycle) Electrical life 440V inf2 6000 4000 5000 5000
{operations} In 5000 3000 4000 2000
690V In/2 4000 3000 3000 2000
In 2000 2000 2000 1000
Pollution degree 3 3 3
Dimension {mm) 3-pole 327 %X210x 1525
H WD 4-pole 327 280 1525
Weight (kg) 3-pole 18 /;\f\i_g
4-pole 16.8 j‘“ o
e Y SO o
A-2-65 ’ BAPHO t‘g;( @%

w3
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TEXHUYECKO OINMUCAHUE

1. TpUnoNCHY aBTOMATUMHN 1 TOBapOBK npeKbeBaYu cephs Susol 1250A,

ABTOMATUYHY Tipekbosaun cepust Susol TS ca npousBejeHu oT pupma LS Indusirial Systems u
NMPeAcTasnABaT MeXaHWdHW  KOMYTaLUMOHHW  anaparti, cnocoBHM Aa npoBexgar W 4a
BKMIOUBAT/M3KITIOYBAT PhUHO EReKTpUYecky Toxore Ao 1260 A BB BEPUN NPK HOPMATHKW YCNOBUA U
43 TpoBeXaT 3a ONpefeneHo BpeMe W Aa MSKouBaT aBTOMaTUYHO TOKOBE BbB BEpUM Npu
YCTOBMSiTA Ha NpeToBapBaKe U KbCo ChbeAnHeHue.

TANOTO Ha ABTOMATMYHY NPEKLCBAYY & U3PaBoTEHO Upes (hopMoBaHe Ha YCTORUME Ha HarpsiBaHe, Ha
OFbH W Ha MexaHWiHu yoapu wsonauvoHeH MaTtepuan. B MOHTUPEHO CbCTOSIHUE ChINACcHO
WHCTPYKUMWTE Ha NPOW3BOAWTENS W CNeA ONpOBOAsSBAHE aKTUBHWTe YacTit Ha MUHNATIOPHUTE
ABTOMATUYHK NPEXLCBAYN He Ca AOCTBMHN.

Mpu BepTUKanHO MOHTMpaHe Ha aBTOMATU4HM ¥ TOBAPOBM MPEKLCBAYM MOCTHT Ce ABUMMK B
HarpaBneHve ,Harope - HaAOMy", NPY KOETO KOHTAKTUTE Ce 3aTBapiT Npi ABWKEHUE LHarope".
ABTOMATUYHY NPEKLCBAUMN ca CHaBAEHYW C ACHO BAUMO OT YenHaTa cTpaHa CPeACcTBO 3a ykassaHe Ha
3aTBOPEHOTO W OTBOPEHOTO NONOXEHUE Ha KOHTaKTHaTa cucrema- OsHauenue ,ON/OFF" supxy nocra
3a ynpasneHxue. Mpw 3afeiicTeaHe Ha salyuTaTa (MNv HaTuckaHe Ha cneunanet GYTOH Ha nuuepata
cTpaHa) nocra sactasa B, Trip” NONOKEHUe, KOETO € OKasaHo CbC CUMBON Ha HenHaTa ctpaHa. 3a ga
ce BXMOYM npekbeBava ot [ Trip” nonoxerue nocTouT MbPEO TpAbBa Aa ce NpUABWKNA HaA0MY KbM
nonioxeHue ,OFF”, a cnep, ToBa Harope A0 nonoxenve ,ON”. YeTtpolicTeata oTroBapaT Ha cnegHuTe
crannaptv: ENJIEC 60947-1, EN/IEC 60947-2, EN/IEC 60947-3, EN/IEC 60947-4.

Mpekbceauvte ca Mapkvpaiu ¢ CE MaprupoBka 3a CbOTBETCTBME W Ha NWUEBUR NaHEn Ha
YCTPOMCTBOTO Ca oTnevaTaHy CReAHUTE OCHOBHYU NapameTpu:

- PaspveeH TOK NPy pasniyHu HanpexeHus

- RonycTUMO UMMNYICHO HaNpeXeHne Ha uanonaumnaTa

- HomuHaneH Tox

- HomuHanHo Hanpexenve

- KpatkoTpaiHo u3abpaH TOK

- PaBotHa n3KiioysaTenHa BL3MOXHOCT

ABTOMATWMHK W TOBAPOBKM NPpeKbCBavl cepus Susol ca cHabpeHy ¢ poTauuoHHa KOHTaKTHa cucTema u
MMaT NoBULLEHA M3KNIQUBATENHA BB3MOXHOCT nopann JBOWHOTO pasKbcBaKe BCEKW Nonic.

PoTauuoHHaTa KOHTaKTHa cucTeMa MMa cnefHute npeMyliecTea;
- [eo#iHO paskkcBaHe Ha BCeKW Noniec
- MWIHOBEHHO OTBEXAHE Ha Abrata KbM AbloracuTenHure kamepu
- [osuinaea gLArOTPaRHOCTTA HA KOHTAKTUTE KaTOo rh npeanassa ot
N3HOCBaHe
«  OTRWYHY TOKOOTPaHM4aBalLW cBOACTBa
- Bucoka n3kriouBaTenta Be3MOKHOCT NPH KOMNAaTHW pasMepn

0006%Y 1




TS 1000, 1250, 1600A

Front Type
[mm]
Insulation barrar,
[*— 250 Plate protastion ™ 20 157
. = / ' \
# Mounting hola
/ 0 =
2
09 O [ _gﬁs 2 ’.
N H 3
i
ML L h ;
¢flakelimem | el ¢ el NEl o £
- d! NI . g . { (
ERTEREE] TRl — | ' -
0170 \ 70 1 70 [ 70
1 . ’ 260 N 478
210 _ Trip button . 280 e 1157
‘—ﬁ——"l 1498
1525
M fI L1 - 1555
1627
| ] T ; ;{j 1906
[ﬂﬂlﬂg myf il pmm%mm!mm%ﬂ '

16.5
18.5




JEKJTAPAIIUS 3A ChOTBETCTBHE

Jonynoanucanust Bnagumnp Jlasapos,
Vrpasuren Ha pupma “BuB Usomaruk” OO]L, Codus, yi. [Tupun 40A

B KkauecTROTO CH HA THProseky npeseTanuremt a LS Industrial Systems Co., Lid.

( : Jleknapupame, ve MpoLyKTT:

Mapxa: LS Industrial Systems

IIpoaykT: ABTOMATHYEH NPEKBCBAY
TS1000N, TS1250N, TS1600N
“T81000H, TS1250H, TS1600H
T81000L, TSI250L, TS1600L
TS1000NA, TS1250NA, TS1600NA

Cepun: SuSol

3a KoliTo ce oTHACH TA3H JEKNapalys, IPH YCIIOBKE, ue € HHeTanupaH, odcayxean il
H3MMOA3BAH 38 NPHNOKEHN, 328 KOHTO & npeAHa_sl-[aqu, € B ChOTBETCTBHE ChC CIIENNNTE "
CTAHJAPTH, TEXHUUECKH 0A00PEHHs MK APYTH HOPMATHBHH AKTOBE!

g’( IEC 60947-1
' IEC 60947-2

Codmz, 18.01.2012







Issued by:

Product:
Applicant:
Manufacturer:

Factory:

" |EC SYSTEM FOR MUTUAL RECOGNITION OF TEST CERTIFICATES
FOR ELECTRICAL EQUIPMENT (IECEE) CB SCHEME

Rating and principal
characteristics:

Trade mark (if any):

Type of
Manufacturer's
Testing Laboratories
used:

Model/Type
reference:

Additional information:

Sample of product
tested to be in
conformity with IEC:

Teast Report Ref. No!

."This CB Test Ceriificate Is issued by the National Certification Body:- -~ -

!\ DEKRA Certification B.V.
1 Utrechtseweg 310
' P.O. Box 5185

6802 ED Arnhem
' The Netherlands

*1 Signed by: H.R.M. Barends
Date of issue: 2011-0419

Ref. Certuﬂcate No.

CB TEST ,
CERTIFICATE NL-20335 o i

DEKRA Certification B.V. g
Moulded-case circuit- breaker !
e e e e e e SRR
LS Industrial Systems Co., 10:26-6, Hogye-dong, Korea, Republic of i
Ltd. Dong-an-gu Anyang-s!, i
Gyeonggi-do i

LS Industrial Systems Co.,  1026-8, Hogye-dong, Korea, Republic of i
Ltd. Dong-an-gu Anyang-s, H
Gyeonggi-do b

LS Industrial Systems Co., 1026-6, Hogye-dong, Korea, Republic of ; if
Lid. Dong-an-gu Anyang-sl, i
... Gyeonggldo e i
;

3P/3P+N MCCB {electronic); Ue = 220/240, 380/415,
440/480, 480/600, 660/680 V;

le = 630, 800, 1000, 12560, 1600 A; Uimp = 8 KV; Ut = 1000 V; i
TS1000H, TS1250H, TS1600H: i
ot = 76 kA at 220/240 V, 70 kA at 380/415 V, 65 kA at L
440/460 V, 50 kA at 4B0/500 V, 45 kA 2t 660/690 V; los = ¥

75% of leu; low = 256 KA —15;

TS1000N, TS1250N, TS1600N:

lcu = 55 kA at 220/240 V, 50 kA at 380/415 V, 50 kA at
440/460 V, 40 kA at 480/500 V, 35 kA at 660/690 V; lcs =
100% of leu; lew =25 kA -1 §;

1P30; 50/60 Hz Utilization category B;

LS

WMT

TS1000N, TS1250N, TS1600N, TS1000H, TS1260H, TS1600H

60047-2(ed 4):am1

2131728.51

DEKRA Cerlification is |-
former KEMA (:»It.lmlmz;g’L

it L T
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Test Report issued under the responsibility of:

DEKRA

TEST REPORT
IEC 60947-2

Low-voltage switchgear and controlgear - Part 2: Circuit-breakers

Repotrt Reference No......................  2131728.51

Date of I85UE.....cccccevreiviieeeeenn : 2011-04-19

Total number of pages ......cccocoun.... 133

CB Testing Laboratory................... :  DEKRA Certification B.V.

AdAress ......cccoevreviie e, . Utrechtseweg 310, 6812 ARNHEM, The Netherlands
Applicant’s name...............coo.......... : LS Industrial Systems Co., Ltd.

AdAress ..o : 1026-6, Hogye-dong, Dong-an-gu Anyang-si, Gyeonggi-do,Korea
Test specification:

Standard.........ccoerceeceriiiniieeererne : IEC 80947-2:2006 (4" Edition) + amendment 1: 2009
Test procedure ....ooveeevcvreeeerernnn, : CB

Non-standard test method.............. N/A

Test Report Form No.............c........ : IECB0947_2F

Test Report Form(s) Originator........ » KEMA Quality BV

Master TRF .......c.cco v : Dated 2010-01

Copyright ® 2010 IEC System for Conformity Testing and Certification of Electrical Equipment
{IECEE), Geneva, Switzerland. All rights reserved.

This publication may be reproduced in whole or In part for non-commercial purpeses as long as the IECEE is acknowledged as
copyright owner and source of the materlal. IECEE takes no responsibility for and will not assume liability for damages resulting from
the reader’s Interpretation of the repreduced materiel due to its placement and context.

If this Test Report Form is used by non-IECEE members, the [ECEE/IEC logo and the reference to the CB Scheme
procedurs shall be removed.

This report is not valid as a CB Test Report unless signed by an approved CB Testing Laboratory and appended
to a CB Test Certificate issued by an NCB in accordance with IECEE 02.

Test item description .........cccennee:. Moulded-case circuit-breaker

Trade Mark.......occececeveerinicieceen, ;LS

Manufacturer .........cccoveerereevniiinnn. . LS Industrial Systems Co., Ltd.

Model/Type reference......ccoovvevenee.. : TS1000N, TS1250N, TS1600N, TS1000H, TS1250H, TS1600H
Ratings ......coooevmie i : 630, 800, 1000, 1250, 1600 A

000679




DEKRA

Page 2 of 133 Report No. 2131728.51

Testing procedure and testing location:

[O CB Testing Laboratory:
Testing location/ address.........ccveinid

[0 Associated CB Laboratory:
Testing location/ address.....ccccccevvvineal!

Tested by (name + signature)......:

Approved by (+ signature) ...........
[0 Testing procedure: TMP

Tested by (name + signature}......:

Approved by (+ signature) .............
Testing location/ address......ccecevveennnes :

Testing procedure: WMT

Tested by (name + signature}......: Oh Junsick
Witnessed by (+ signature)...........  F.S.Sirikwerda ™3
Approved by (+ signature) ..........  H.G.M. Kormelink
Testing location/ address........cccvenenat LS Industrial Systerfis t‘ Ltd. CheongJu Plant

1, Songjeong-dong, Hetingdeok-gu Cheongju-si,
Chungcheongbuk-do, Korea

[0 Testing procedure: SMT
Tested by (name + signature).......
Approved by (+ signature) ............:
Supervised by (+ signature).........:
Testing location/ address.......cevene. :

[T Testing procedure: RMT
Tested by (name + signature)......:
Approved by (+ signature) ............ :
Supervised by (+ signature).........
Testing location/ address......meenns !

TRF No, IEC60847_2F
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Page 3 of 133

Report No. 2131728.51

Summary of testing:

Tests performed (name of test and test clause);

8.3.3 Test sequence I: Genersl performance
characteristics

8.3.4 Test sequence [I: Rated service short-
circuit breaking capacity

8.3.5 Test sequence III: Rated ultimate short-
circuit breaking capacity

8.3.6 Test sequence IV: Rated short-time withstand current

Annex F : Additional tests for circuit-
breakers with electronic over-current protection

4pole is covered by tests of Annex F on the TS1600H 3pole
because the construction is identical.

Annex H: Test sequence for circuit-breakers for IT systems.

4pole is covered by tests of Annex H on the TS1600H 3pole
becauss the construction is identical.

Ground fault refease was not tested because the min.
fault current is > 30A

H-type covers the N-type because the construction
s identical, only difference in marking

Testing focation:

LS Industrial Systems Co., Ltd. CheongJu
Plant

1, Songjeong-dong, Heungdeok-

gu Cheongju-si, Chungcheongbuk-

do, Korea, Republic Of

Summary of compliance with National Differences: N/A

Copy of marking plate

TS 1690N TS 1250N TS 1066M TS 1600N TS 10000
18604 12504 Ji] A DA
Ul 1000V Ulmp BV U1 1000V Ulmipr BV Ul 1000¥ Ulnp 8KV U] 1600V Uimp B8RV Ul 1000V Ulmp 8k
(v Jo(kA) ) W vev) U WA
zopdy  ~  BRA M~ "’é%'ﬁ 220040~ o 2ol ~ bésﬁ n&% ~ B
OIS~ GO 316 ~ 50KA SVHE  ~  50RA B ~ 50 SEVIE  ~  BORA
folsr ~ o i~ A uoded - oA e - ioaso ~ E
o &~ B o oo e oot ~ toa o R A
Jea = 100% kou Jo m T00% kou fea w035 ko Jes m 169K ket ko =160% ke
fow n28YAHe low = 28KAN D e 33 s $ow m 2BAi 8 Sow m 2B
[ ] somoitz [— Jseonz (=P swenit [ ] santtiz [ — b | smoniz
EG BOMT-2 [.3:] EC BOM47-2 Cath IEC 60347-2 Calh IEC BGO4T-2 Coth BOO4T-2 CalB
12 Irdusrlel Sprinma 15 looerrinl Frrexee ES biuetie] Syamves IR B2éreil Syones 15 leézenidl Epvima
WADE W XDREL MADE N XDREA KCREA MADE W KOREA MADE N KOREA
TS 1600H TS 1250H TS 1600H TS 1800H TS 18980H
18504 12504 JE00A A 6304
U1 1000V Liimp Bk U 1000V Litmp BiY U1 1000V Ulmp KV U000V Uimp 8KV U1 5000V Ulmp 8KV
) Tou(kA) Us{V) Uetv) TeatA) Uelv) TR0} U TofiA)
2040~ TBA m~”¥§2 mm-vm} 200040~ 75%A mﬁa'-vm
WBAUE  ~ oA 3BAMIE ~ 70 00416~ TORA SEO4E  ~ O BUIE ~  TORA
ayi ~ o 4o~ g5 Hus - A dum o~ S Hoieo -~ B
BB ~ DA oy ~ & ~  dEA poce B s I
Jeam 75% ku koo m 78% ke ko = 76% Jout ks = 76% b b5 755 four
I = 25ANS Iew w22k s kewm 25588 Tow = 28kRis low = 25XA/iD
=] somtiz [ ] smons [="B=Jsueorz [— B Jsoit (=] somoit
ECE0347-2  CatB [ECB0847Z _ CcalB [ECE0RT2 _ CatB IEGBCMT-Z _ CatB ECET2  CuiB
13 indarkidl Eyvinns 15 Infletteio] Systoms 1S Tadoeiel Tyaoms L8 Lscaxiriel Trmmes 5 ledarvinl Sratons
AT 3 RKOREA MEADE N XOREA MADC M KORES MADE H KOREL MADE M ROREA

TRF No. [EC60947_2F
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3.1. Utilization category: (A or B)

3.2. Interruption medium: (air, vacuum, gas Break)............ :
3.3. Design: {open construction, moulded case)........... ... :

3.4. Method of controlling the operation mechanism:
(dependent manual, independent manual, dependent
power, independent POWET ). :

3.5, Suitability for insulation: (suitable, not -sultable)...... ..... :

3.6. Provision for maintenance: {maintainable, non
MANtEINADIE) .cv e e :

3.7. Method of installation; (fixed, plug in, withdrawable:
3.8. Degree of protection: (IP code).....ccvvvinininininiinininnns :
4.7. Type of release (thermo-magnetic / electronic)............ !

4.8. Integral fuses (integrally fused circuit-breakers)
Type and characteristics of SCPD .....ovvvcnen e :

7.3 Electromagnetic compatibility (EMC)
EnvIironment A OF B ...uieeveceencecnecrnnerernsesessaeiessessarens :

Circuit-breaker for use on phase-earthed systems .............
Circuit-breaker for use In IT sYStEMS ..o cveencvirnervrreeen. :
Rated and limiting valugs, main circuit ......c.coovoceiiviins o :

- rated operational voltage: Ue (V) ..o :

- rated insulation voltage: Ui (V) ..o
- rated impulse withstand voltage: Uimp (KV) e :
- rated operational cutrent: 18 (A) ... :
~Kind of CUITENRL. ..ot s :
- conventional free air thermal current: fth (A ... :
- conventional enclosed thermal current; Ithe (A) ..o :
- current rating for four-pole circuit-breakers: (A} ...oocvvvveeee. :
- NUMBEL OF POIES i s :

- rated frequency: (Hz)..... e e :

Air
Moulded case

Independent manual

Suitable
Maintainable

Fixed
IP30
Efectronic
N/A

A

N/A

220/240, 380/415, 440/460, 480/500,
660/690V

1000V

8 kv

630, 800, 1000, 1250, 1600 A
AC

1600 A

N/A

N/A

3/4p

50/60 Hz

: N/A

- integral fuses (rated values)

- EIghE-hOUR AUEY..ecreccr e careines :

N/A

- uninterrupted duty: TU (Ao vmermr e

1600 A

TRF No. IEC60947_2F
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Page 5 of 133 Report No. 2131728.51

rated short tlme makang capagcity: lem (KA} ....oeeveeieeeenn, . 165 kA
rated ultimate short-circuit breaking capacity: lcu (kA).. .....: TS1000H, TS1250H, TS1600H
75 kA /2208240, 70 KA/ 3808415 V,
65 kA / 4408460V, 50 kA / 4808500V,
45 kA /66808690 V
TS1000N, TS1250N, TS1600N
55 kAJ2208240 V, 50 kA/380&415V
50 kA/4408460 V, 40 KA/480&500 V
35 kA/BB0&BO0 V
rated service short-circuit breaking capacity: lcs (KA} ......... : les =75% lou (H-type), los = 100% lcu (N-type)
1 25kA1s

rated shori-time withstand current: low (kAfs)

- kind of current; (AC, DCuiviiieieccc e e ¢ N/A
- rated frequency: (Hz). s : NIA

- rated control circuit voltage: Uc ( nature, frequency, V) ...: N/A
- rated control supply voltage: Us (nature, frequency V) ...: N/A
Air supply control circuits: (pneumatic or electro-pneumatic) : N/A
- rated pressure and its imit..........ccooeeeveveiieseeecr e . N/A

- volumes of air, at atmosphenc pressure, required for each N/A
closmg and each opening operation .

Rated and limiting values, auxiliary circuits..........oovvveeeceeee. : N/A

- rated operational voltage Ue (V) ..o : NA
- rated insulation voltage: Ui (V) .o ;. N/A
- rated operational current: le (A) .....ceoreevee e o N/A
- Kind of GUITENE. ...t : NA
- Tated frequency: (Hz) ... T N/A
= NUMBET Of CIFCUILS .vvcvev e crere e : N/A
- number and Kind of contact elements ........ocoeeencvcenene : NIA
- rated uninterrupted current: 1 (Ao : N/A
- utilization category: (AC, DC, current and voltage)............. N/A
Short-circuit characteristic :

- Rated conditional short-circuit current (KA} .......coovceeveneeene : N/A
~ Kind of protective device........cccccccomrviivnieecr e . NIA

TRF No. [EC80947_2F
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1) SHUNETEIBASE ....cccovivrisimmmresbs st o N/A
2) OVer-current Telease ... :
) INSTANLANEOUS ...t . P
b) definite time delay ... ;P
¢) inverse e delay. ... P
- independent of previous load ..., P
- dependent on previous load; {for example thermal type NIA
2] 1<) J O PO PO SO PRP PRSI PSR :
3) Undervoltage release (for OPening) ...c..erircersieninnnnes T NA
4) ONET [BlBASES....umucrrrersrssems et s 1 N/A
Characteristics :
1) Shunt release and undervoltage release (for opening)...
- rated control circuit voltage: Uc ( nature, frequency, V) ... N/A
< KINA Of CUITENL...ovev e e s ansrrane v NIA
- rafed frequency: (if AC) e : N/A
2) Over-current rele@se ...t :
w TALE CUITENT ..o cvvtiinriecerrssiereresersassnsmessnssrrssssenrn s nsana e siias : B30, 800, 1000, 1250,1600 A
= KING O CUITENE. co.v et ses sttt s : AC
- rated frequency: (if AC) ... sesvssnnnns 1 50/60 Hz
- current setting (or range of settings) ..., T 04~1,0In
- time settings (or range of settings) ... 50, 100, 200, 300,400 ms @ 1,5 ~101Ir

TRF No. |[EC60947_2F
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Classification of installation and use.............oovvon.t Moulded case circuit breaker
Supply CONNECHON........c.oovereeeeeeiereeeee e e, : 3phase +N

Possible test case verdicts:

- test case does not apply to the test object................... N/A

- test object does meet the requirement.......................: P (Pass)

- test object does not meet the requirement...............: F {Fail)

L2311 T OV

Date of receipt of test fem .........oovuvevrereere i, > July 10, 2010

Date (s) of performance of tests ...........cccovvvirncreen . July 12, 2010~ August 30,2010

General remarks:

The test results presented in this report relate only to the object tested.

This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory.
"(See Enclosure #)" refers to additional information appended to the report.

"(See appended table)" refers to a table appended to the report.

Throughout this report a comma (point) is used as the decimal separator,

TRF No. |[EC60947_2F
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General product information:

Subject

Molded-case circuit-breaker

Manufacturer

LS Industrial Systems Co., Ltd.

Type designation

TS1000N, TS1250N, TS1600N
TS1000H, TS1250H, TS1600H

Frame size 1000, 1250, 1600 AF
Number of poles 3/4P
Rated frequency 50/60 Hz

Rated operational voltage

AC 220/240, 380/415, 440/460, 480/500, 660/680 V

Jated insulation voltage

AC 1000V

Rated impulse withstand voltage 8 kv

Suitability for isolation Yes

Rated current 630, 800, 1000, 1250, 1600A

H N

75 kAJ2208240V 55 kAf2208240 V

Rated ultimate short-circuit breaking capacity 70 kA/3B08415Y 50 kA/3B08A1S V
65 kA/4408460 V 50 kA/4408460 V
50 kA/4808500 V 40 kAMA808&500 V
45 kKA/GB0&B20 V 35 KA/6608690 V

Rated service short-clreult breaking capacity ics =75% leu lcs = 100% lou

Rated shart-time withstand current 25 kA 1sec

Utilization category B

Type of tripping device

Electronics Trip Device

Short time releases:

Current setting {or range of settings)

1.5-2-3-4-5-6-8-10 Ir (adjustable-8 settings)

Time setting {or range of setting)

12 off : 0.05-0.1-0.2-0,3-0.4 (adjustable-5 settings)
1%t on : 0.1-0,2-0.3-0.4 (adjustable-4 settings)

Instantaneous releases:

Electronics Trip Device

Current setting (or range of settings)

2-3-4-6-8-10-12-15 In {adjustable-8 settings)

Time setting (or range of setting)

Fixed (<50ms)

Long time release:

Current setting {or range of settings)

0.4~1.0 In (adjustable-54 settings)

Time setting {or range of setting)

0.5-1-2-4-8-12-16-20 (adjustable-8 settings)

Type of neutral

Over-current release

Release dependent on ambient air temperature

No

Reference temperature

40 °C

Dimension of specimen

327(HIX210(W)X152.5(D)[3P] / 327(H}X280(W)X152.5(D)[4P]

Dimension [If metal screen

844 (HYX357 (W)X152.5(D)[3P) / 644(H)X427(W)X152.5(D)[4P]

TRF No. I[EC60947_2F
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IEC 60947-2

Clause

Requirement + Test

Result - Remark

Verdict

5.2

MARKING

a)

The following data shall be marked on the circuit-breaker itself or on a name plate or

nameplates attached to the circuit-breaker, and lo

cated in a place such that they are

visible and legible when the circuit-breaker is installed.

- rated current:

830, 800, 1000, 1250,
1600 A

- suitability for isolation, if applicable, with the
symbol __ ¢

Compliance

- indication of the open and closed position:
with O and | respectively, if symbols are
used

Compliance

b)

Marking on equipment not needed to be visible after mounting:

- manufacturer's name or trademark

LS

- type designation or serial number

TS1000N, TS1250N, TS1600NTS
000H, TS1250H, TS1600H

- |EC 60947-2 if the manufacturer claims IEC 60947-2 P
compliance with this standard.
- utilization category B
- rated operational voltage(s) Ue 220/240, 380/415, 440/460,
480/500, 660/690 V
- Circuit-breaker for use in IT systems: Compliance P
Circuit-breaker for which all values of rated
voltage have not been tested according to
annex H or are not covered by such testing,
shall be identified by the symbol'>*which shall
be marked on the circuit-breaker immediately
following these values of rated voltage
- value (or rangs) of the rated frequency andfor |50/60 Hz P
the indication DC (or symbol)
- rated ultimate short-circuit breaking capacity. | TS1000H, TS1250H, TS1600H P

fcu

TOKA/2208240V, 70kA f380& 415V,
B65kA/4408460V, 50kA/4808500V,
45kA / 6608620V

TS1000N, TS1250N, TS1600N

55KAS2208240V, 50 kKA380& 415V,
50kA/4408460V, 40 kA/4808500V,
35kAB608690V

TRF No. IEC60947_2F
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Clause Requirement + Test Result - Remark Verdict
- rated service short-circuit breaking capacity.  |lcs = 75% leu (H-type), P
Ies les = 100% Icu (N-type)
- rated short-time withstand current, (lew) and |26kA1s P
assoclated short-time delay, for utilization
category B
- line and load terminals, unless their Imrmaterial P
connection is immaterial
- neutral pole terminals, if applicable, by the - NIA
letter N
- protective earth terminal, where applicable, by |- N/A
the symbo! acc. 7.1.9.3 of part 1
- ref. temperature for non-compensated thermal | - NIA
releases, if different from 30°C

c) Marked on the circuit-breaker as specified in item b), or shall be made available in the
manufacturer's published information:
- rated short-circuit making capacity (lem) 165 kA
(if higher than specified in 4.3.5.1)
- rated insulation voltage. (Ui) if higher than the | 1000V P
maximum rated operational voltage)
- rated impulse withstand voltage (Uimp), when |8 kV P
declared.
- pollution degres if other than 3 3 P
- conventional enclosed thermal current {ithe) if |- NIA
different from the rated current:
- IP Code, where applicable: IP30 P
- minimum enclosure size and ventliation data |- N/A
(if any) to which marked ratings apply:
- details of minimum distance between circuit- | Compliance P
breaker and earthed metal parts for circuit-
breaker intended for use without enclosure:
- r.m.s sensing if applicable, according to - N/A
F.4.1.1
- suitability for environment A or B A

d) The following data concerning the opening and closing devices of the circuit-breaker

shall be placed either on their own nameplates o
breaker:

r on the nameplate of the circuit-

- rated control circuit voltage of the closing
device, and rated frequency for AC:

N/A

TRF No, IEC80947_2F




Page 11 of 133

Report No. 2131728.51

IEC 60947-2

Clause Requirernent + Test Result - Remark Verdict
- 7ated control circuit voltage of the shunt - N/A
release and/or of the under-voltage releass, and
rated frequency:
- rated current of indirect over-current releases; |- N/A
- number and fype of auxiliary contacts and kind |- N/A
of current, rated frequency (if AC) and rated
voltages of the auxiliary switches, if different
from those of the main circuit.

e) Temninal shall be clearly and permanently identified in acc. with [EC 60445 and annex |-
L:
- line terminal - NIA
- load terminal - NA
- neutral pole terminal "N° N P
- protective earth terminal @ - N/A
- terminal of coils (A/R) - N/A
- terminal of shunf release { B) - N/A
- terminals of under-voltage release (D) - N/A
- terminals of interlocking electromagnets (E) - N/A
- terminals of indicated light devices (X) - N/A
- terminals of contact elements for switching - NIA
devices (no)

7.1 CONSTRUCTION

7.1.1 Withdrawable circuit-breaker - N/A
In the disconnected position (main- and auxiliary circuits)
Isolating distances for circuit-breaker suitable |- N/A
for Isolating warranted:
Mechanism fitted with a reliable indicating - N/A
device with indicates the position of the isolating
contacts.
Mechanism fitted with interlocks which only - N/A
permit the isolating contacts to be separate or
re-closed when main contacts are open
Mechanism fitted with interlock, which only - N/A
permit
the main contacts to be closed when the
isolating contacts are fully closed.

TRF No. IEC60047_2F
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Clause Reguirement + Test Result - Remark Verdict
Mechanism fitted with interlock, which only - N/A
permit
the main contacts to be closed when in
disconnected position.
The isolating distances between the isolating - N/A
contacts cannot be inadvertently reduced.
7.1.21 Resistance to abnormal heat and fire - N/A
part 1 '
7.1.3 part 1 | Current-carrying parts and their connection Compliance
7.1.4 Clearances and creepage distances:
For circuit-breakers for which the manufacturer has declared a value of rated impulse
withstand voltage. (Uimp.)
Clearances distances:
- Uimp is given as: 8kV
- max. value of rated operational voltage to 399V
=Y 15 T PP UP
- nominal voltage of supply system: 890V
- gvervoltage category: I\
- poliution degree: 3
- field-in or homogeneous: Inhomogeneous
- minimum clearances (mmy}: gmm
- measured clearances (mm): 31,3 mm
Creepage distances:
- rated insutation voltage Ui (V) 1000V
- poliution degree 3
- comparative tracking index (V) 175< CTi <400
- material group Hila
- minimum creepage distances (mm) 16 mm
- measured creepage distances (mm) 32,9 mm
7.1.5 part 1 | Actuator
7.1.5.1 Insulation
part 1
The actuator of the equipment shall be insulated | Compliance
from the live parts for the rated insulation
voltage and, if applicable, the rated impulse
withstand voltage

TRF No. IEC80947_2F
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IEC 60947-2
Clause Requirement -+ Test Result - Remark Verdict
If it is made of metal, it shall be capable of being |- NfA
satisfactorily connected to a protective
conductor unless it is provided with additional
reliable insulation
If it is made of or covered by insulating materigl, | Compliance P

any internal metal part, which might become
accessible in the event of insulation failure, shall
also be insulated from live parts for the rated
insufation voltage

7.1.5.2 Direction of movement

The direction of operation for actuators of Compliance P
dsvices shall normally conform to IEC 60447.

Where devices cannot conform to these Compliance P
requirements, e.g. due to special applications or
alternative mounting positions, they shall be
clearly marked such that there is no doubt as fo
the "I" and "O" positions and the direction of
operation

7.1.6 part 1 | Indication of contact position

7.1.6.1 Indicating means
part 1

When an equipment is provided with means for |Compliance P
indicating the closed and open positions, these
positions shall be unambiguous and clearly
Indicated

This is done by means of a position indicating | Compliance P
device (see 2.3.18)

If symbols are used, they shall indicate the closed and open position respectively, in
accordance with IEC 60417-2:

- 60417-2-lEC-5007 I On (power) Compliance
- 80417-2-[EC-5007 O  Off (power) Compliance P
For equipment operated by means of two push- |- N/A

buttons, only the push-button designated for the
opening operation shall be red or marked with
the symbol "O"

Red colour shall not be used for any other push- | - N/A
hutton
The colours of other push-butions, illuminated |- NfA

push-buttons and indicator lights shall be in
accordance with IEC 60073

7.1.6.2 Indication by the actuator
part 1

TRF No. I[EC80847_2F
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Verdict

When the actuator is used to indicate the
position of the contacts, it shall automatically
take up or stay, when released, in the position
corresponding to that of the moving contacts; in
this case, the actuator shall have two distinct
rest positions corresponding to those of the
moving contacts, but for automatic opening a
third distinct position of the actuator may be
provided

On position
Off position
Trip position

717

Additional safety requirements for equipment suitable for isolation

7.1.7.1

Additional constructional requirements for equipment suitable for isolation (Ue > 50 V):

Equipment suitable for isolation shall provide in the open position an isolation distance

in acc. with the requirements necessary to satisfy the isolating function. Indication of
the main contacts shall be provide by one or more of the following means:

- the position of the actuator

Compliance

- a separate mechanica! indicator

N/A

- visibility of the moving contacts

N/A

When means are provided or to lock the
equipment in the open position, locking only be
possible when contacts are in the open position

N/A

Actuator front-plate fitted to the equipment in a
manner which ensures correct contact position
indication and locking

N/A

The indicated open position is the only position
in which the specified isolation distances
between the contacts is ensured.

Compliance

- minimum clearances across open contacts
(see Table Xi, Part 1) (mm) :

8 mm

- measured clearances (mmy) :

31,3 mm

- test Uimp across gap (kV) :

12,3 kV

71.7.2

Supplementary requirements for equipment with
with contactors or circuit-breakers:

provision for electrical interlocking

auxiliary switch shall be rated according to
IEC 60 947-5-1

N/A

If equipment suitable for isolation is provided
with an auxiliary switch for the purpose of
electrical interlocking with contactor (g) or
circuit-breaker(s) and intended to be used in
motor circuits, the following requirements shall
apply unless the equipment is rated for AC-23
utilization category

N/A

TRF No. [EC60947_2F
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Verdict

The time interval between the opening of the
contacts of the auxiliary switch and the contacts
of the main poles shall be sufficient to ensure
that the associated contactor or circuit-breaker
interrupts the current before the main poles of
the equipment open

NA

Unless otherwise stated in the manufacturer's
technical literature, the time interval shall be not
less than 20 ms when the equipment is
operated according to the manufacturer
instructions

NfA

Compliance shall be verified by measuring the
fime interval between the instant of opening of
the auxiliary switch and the instant of opening of
the main poles under no-load conditions when
the equipment is operated according to the
manufacturer's instructions '

N/A

During the closing operation the contacts of the
auxiliary switch shall close after or
simultaneously with the contacts of the main
poles

T

N/A

A suitable opening time interval may also be
provided by an intermediate position (between
the ON and OFF position) at which the
interlocking contact(s) is (are) open and the

1

main poles remain closed

N/A

7.1.7.3

Supplementary requirements for equipment provi
open position:

ded with means for padlocking the

the locking means shall be designed in such a
way that it cannot be removed with the
appropriate padlock(s) Installed

1

N/A

Alternatively, the design may provide
padlockable means to prevent access 1o the
actuator

N/A

test force F applied to the actuator in an attempt
to operate to the closed position (N) :

N/A

rated impulse withstand voltage (kV) :

N/A

test Uimp on open main contacts at the test
force

N/A

7.1.8

Terminals

7.1.8.1

All parts of terminals which maintain contact
and carry current shall be of metal having

Compliance

adeguate mechanical strength

TRF No. IEC60947_2F
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Verdict

Terminal connections shall be such that
necessary contact pressure is maintained

Compliance

Terminals shall be so constructed that the
conducter is clamped between suitable surfaces
without damage to the conductor and terminal

Compliance

Terminal shall not allow the conductor to be
displaced or to be displaced themselves in a
manner detrimental to the operator of
equipment and the insulation voltage shall not
be reduced below the rated value

Compliance

7.1.8.2

Connection capacity

type of conductors :

Flexible and stranded type/
Copper bars

minimum cross-sectional area of conductor
{mm?):

400 mm? or

2%(40 mm x 5 mm)

maximum cross-sectional area of conductor
{mm?):

1000 mm? or

2x(50 mmx10 mm)

number of conductors simultaneously
connectable to the terminal ;

2

7.1.8.3

Connection

terminals for connection to external conductors
shall be readily accessible during installation

Compliance

clamping screws and nuts shall not serve to fix
any other component

Compliance

7.1.8.4

Terminal identification and marking

terminal intended exclusively for the neutral
conductor

protective earth terminal

N/A

other terminals

N/A

7.1.9 part 1

Additional requirements for equipment provided with a neutral pole

When equipment is provided with a pole
intended only for connecting the neutral, this
pole shall be clearly identified o that effect by
the letter N (see 7.1.7.4.).

N/A

A switched neutral pole shall break not before
and shall make not after the other poles

1

NIA

TRF No. IEC60947_2F
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For equipment having a value of conventional
thermal current {free air or enclosed, see
4.3.2.1 and 4.3.2.2) not exceeding 63 A, this
value shall be identical for all poles

N/A

For higher conventional thermal current values,
the neutral pole may have a value of
conventional thermal current different from that
of the other poles, but not less than half that
value or 63 A, whichever is the higher

N/A

if a pole with an appropriate making and
breaking capacity is used as a neutral pole, then
all poles, incl. the neutral pole, shall operate
substantially together,

N/A

7.1.10

Provisions for protective earthing

7.1.101

The exposed conductive parts (e.g. chassis,
framework and fixed parts of metal enclosures)
other than thase which cannot constitute a
danger shall be electrically interconnected and
cennected to a protective earth terminal for
connection to an earth electrode or to an
external protective conductor

N/A

part 1

This requirement can be met by the normal
structural parts providing adequate electrical
continuity and applies whether the equipment is
used on its own or incorporated in an assembly

N/A

Exposed conductive parts are considered not to
constitute a danger if they cannot be touched on
large areas or grasped with the hand or if they
are of small size (approximately 50 mm x 50
mm} or are so located as to exclude any contact

with live parts

NIA

7.1.10.2
part 1

Protective earth terminal

The protective earth terminal shall be readily
accessible and so placed that the connection of
the equipment to the eaith electrode or to the
protective conductor is maintained when the
cover or any other removable part is removed

N/A

The protective earth terminal shali be suitably
protected against corrosion

N/A

In the case of equipment with conductive
structures, enclosures, ete., means shall be
provided, if necessary, to ensure electrical
continuity between the exposed conductive
parts the equipment and the metal sheathing of
connecting conductors

N/A

TRF No. |[EC60947_2F
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The protective earth terminat shall have no
other function, except when it is intended to be
connected to a PEN conductor (see 2.1.1.5 -
Note). In this case, it shall also have the
function of a neutral terminal in addition o
meeting the requirements applicable to the
protective earth terminal

N/A

7.1.10.3

Protective earth terminal marking and
identification

The protective earth terminal shall be clearly
and permanently identified by its marking

N/A

The identification shall be achieved by colour
(green-yellow mark) or by the notation PE, or
PEN, as applicable, in accordance with IEC
60445, subclause 5.3, or, in the case of PEN,
by a graphical symbol for use on equipment

N/A

Graphical symbol to be used:

60417-2-IEC-5019 @ Protective earth
(ground)
in accordance with IEC 60417-2

N/A

7.1.11

Enclosure for equipment’

71111

Design

The enclosure, when it is opened: all parts
requiring access for instaliation and
maintenance are readily accessible

N/A

Sufficient space shall be provided inside the
enclosure

N/A

The fixed parts of a metal enclosure shall be
electrically connected to the other exposed
conductive parts of the equipment and
connected to a terminal which enables them to
be earthed or connected to a profective
conductor

N/A

Under no circumstances shall a removable
metal part of the enclosure be insulated from
the part carrying the earth terminal when the
removable part is in place

1

N/A -

The removable parts of the enclosure shall be
firmly secured to the fixed parts by a device
such that they cannot be accidentally loosened
or detached owing 1o the effects of operation of

the equipment or vibrations

N/A

TRF No. [EC60947 _2F
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When an enclosure is so designed as to allow |- N/A
the covers to be opened without the use of
tools, means shall be provided to prevent loss
of the fastening devices
if the enclosure is used for mounting push- - NfA
buttons, it shall not be possible to remove the
buttons from the outside of the enclosurs
7.1.11.2 Insulation :
If, in order to prevent accidental contact - N/A
between a metallic enclosure and live parts, the
enclosure is parily or completely lined with
insulating material, then this lining shall be
securely fixed to the enclosure
7.1.12 Degree of protection of enclosed equipment
Degree of protection. P30
Test for first characteristic, IP3X
Test for first numeral ...........cccvvmiiiirieesenee, 1
2
3:Compliance
14
5
6
Test for second characteristic IPX0
Test for second numeral .........coevcciviiceeecnnnn.,
1
2
3
4
5
6
7
8
71143 Conduit pull-out, forque and bending with metallic conduits
part 1

Polymeric enclosures of equipment, whether
integral or not, provided with threaded conduit
entries, intended for the connection of extra
heavy duty, rigid threaded metal conduits
complying with [EC 60981, shall withstand the
stresses occurring during its installation such as
pull-out, torque, bending

T

N/A

TRF No. {IEC60947_2F

000652




Page 20 of 133

Report No. 2131728.51

IEC 80947-2

Clause

Requirement + Test

Result - Remark

Verdict

7.2

Performance reguirements

7.2

Operating condition

7211

Closing

For a circuit-breaker to be closed safely on fo
the making current corresponding to its rated
short-cireuit making capacity, it is essential that
it should be operated with the same speed and
the same firmness as during the type test for
proving the short-circuit making capacity

Compliance

7.2.1.1.1

Dependent manual closing

For a circuit-breaker having a dependent
manual closing mechanism, it is not possible to
assign a short-circuit making capacity rating
irrespective of the conditions of mechanical
operation

I

N/A

Such a circuit-breaker should not be used in
circuits having a prospective peak making
current exceeding 10 kA

N/A

However, this does not apply in the case of a
circuit-breaker having a dependent manual
closing mechanism and incorporating an
integral fast-acting opening release which
causes the circuit-breaker to break safely,
irrespective of the speed and firmness with
which it is closed on to prospective peak
currents exceeding 10 kA; in this case, a rated
short-circuit making capacity can be assigned

N/A

72112

Independent manual closing

A circuit-breaker having an independent manual
closing mechanism can be assigned a short-
circuit making capacity rating irrespective of the
conditions of mechanical operation

Compliance

7.21.1.3

Dependent power closing

At 110% of the rated control supply voltage, the
closing operation performed on no-lead shall
not cause any damage to the circuit-breaker.

1

N/A

At 85% of the rated control supply voltage, the
closing operation shall be performed when the
current established by the circuit-breaker is
equal o its rated making capacity within the
limits allowed by the operation of its relays or
releases and, if 2 maximum time is stated for
the closing oparation, in a time not exceeding
this maximum time limit.

1

N/A

TRF No. IEC60947_2F
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72114

independent power closing

A circuit-breaker having an independent power
closing operation can be assigned a rated short-
circuit making capacity irrespective of the
conditions of power closing

N/A

T

Means for charging the operating mechanism,
as well as the closing control components, shall
he capable of operating in accordance with the
manufacturer's specification

N/A

7.21.1.5

Stored energy closing

Capable ensuring closing of the circuit-breaker
in any condition between no-load and its rated
making capacity

N/A

I

- when the stored energy is retained within the
circuit-breaker, a device is provided which
indicates when the storing mechanism is fuily
charged.

N/A

- means for charging the operating mechanism
and cloging control components operates when
auxiliary supply voltage is between 85% and
110% of the rated control supply voltage.

N/A

- not possible for the moving contacts to move
from the open position, unless the charge is
sufficient for satisfactory completion of the
closing operation.

N/A

- by manually operated circuit-breaker is the -
direction of operation indicated.

{not for circuit-breaker with an independent
manual closing operation.)

N/A

- For trip free circuit-breaker it shall not be
possible to maintain the contacts in the touching
or closed position when the release is in the
position to trip the circuit-breaker,

1

N/A

TRF No. IEC60047_2F
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7212

Opening

7.21.21

Circuit-breakers which open automatically shall be trip-free and, unless otherwise
agreed hetween manufacturer and user, shall have their energy for the tripping
operation stored prior to the completion of the closing operation

72122

Opening by undervoltage releases

7.21.3.a
part 1

Operating voltage

An under-voltage relay or release, when
associated with a switching device, shall
operate to open the equipment even on a slowly
falling voltage within the range between 70%
and 35% of its rated voltage

N/A

An under-voltage relay or release shall prevent
the closing of the equipment when the supply
voltage is below 35% of the rated voltage of the
relay or release; it shall permit closing of the
equipment at supply voltages equal to or above
85% of its rated value

N/A

Unless otherwise stated in the relevant preduct
standard, the upper limit of the supply voltage
shall be 110% of its rated value

N/A

72.13.b
part 1

Operating time

For a time-delay under-voltage relay or release,
the time-lag shall be measured from the instant
when the voltage reaches the operating valus
until the instant when the relay or release
actuates the tripping device of the equipment

N/A

72123

Opening by shunt releases

N/A

7214
part 1

Limits of operation of shunt releases

A shunt release for opening shall cause tripping
under all operating conditions of an egquipment
when the supply voltage of the shunt release
measured during the tripping operation remains
between 70% and 110% of the rated control
supply voltage and, if a.c., af the rated
frequency

N/A

7215
part 1

Limits of operation of current operated relays and released

Limits of operation of current operated relays
and releases shall be stated in the relevant
product standard

1

N/A
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72124

Opening by over-current releases

Opening under short-circuit conditions

The short-circuit release shall causs tripping of
the circuit-breaker with an accuracy of 20% of
the tripping current value of the current setting
for all values of the current setting of the shori-
circuit current release

Compliance

Where necessary for over-current co-ordination
the manufacturer shall provide information
(usually curves) showing

Compliance

- maximurn cut-off (let-through) peak current as
a function of prospective current (r.m.s.
symmetrical)

Compliance

- Pt characteristics for circuit-breakers of
utilization category A and, if applicable, B for
circuit-breakers with instantaneous override
(see note to 8.3.5)

Compliance

b)

Opening under overload conditions

1)

Instantaneous or definite time-delay operation

1

NIA

The release shall cause tripping of the circuit-
breaker with an accuracy of + 10% of the
tripping current value of the current setting for
all values of current setting of the overload
release

N/A

2)

Inverse time-delay operation

At the reference temperature and at 1,05 times
the current setting with the conventional non-
tripping current, the opening release being
energized on all poles, tripping shall not occur in
less than the conventional time from the cold
state, i.e. with the circuit-breaker at the
reference temperature

Compliance

Moreover, when at the end of the conventional
time the value of current is immediately raised
to 1,30 times the current setting, i.e. with the
conventional tripping current, tripping shall then
oceur in fess than the conventional time later

Compliance

If a release is declared by the manufacturer as
substantially independent of ambient

temperature, the current values of table & shall
apply within the temperature band declared by
the manufacturer, within a tolerance of 0,3%/K

Compliance
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The width of the temperature band shall be at
least 10 K on either side of the reference
temperature

Compliance

7242

Operational performance capability

7242
part 1

The operational performance off-load for which
the tests are made with the control circuits
energized and the main circuit not energized, in
order to demonstrate that the equipment meets
the operating conditions specified at the upper
and lower limits of supply voltage and/or
pressure specified for the control circuit during
closing and opening operations

Compliance

The operational performance on-load during
which the equipment shall make and break the
specified current corresponding, where relevant,
fo its utilization category for the number of
operations stated in the relevant product
standard

Compliance

TESTS

8.24

Mechanical properties of terminals

Mechanical strength of terminals

maximum cross-sectional area of conductor
{mm?:

diameter of thread (mm)

torgue (Nmy}

5 times on 2 separate clamping units

Testing for damage to and accidental loosening of conductor (flexion test)

conductor of the smallest cross-sectional area
{mm?) ;

number of conductors of the smallest cross
section :

diameter of bushing hole {mmj :

height between the equipment and the platen :

1

mass at the conductor(s) (kg) :

135 continuous revolutions: the conductor shall
neither slip out of the terminal nor break near
the clamping unit

N/A

Pull-out test

force (N} :

TRF No. IEC80947_2F
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1 min, the conductor shall neither slip out of the |- NIA

conductor of the largest cross-sectional area
{mm?3:

number of conductors of the largest cross
section :

diameter of bushing hole (mm) :

height between the equipment and the platen :

mass at the conductor(s) (kg) :

135 continuous revolutions; the conductor shall
neither slip out of the terminal nor break near
the clamping unit

N/A

Pull-out test

forca (N) :

1 min, the conductor shall neither slip out of the
terminal nor break near the clamping unit

N/A

conductor of the largest and smallest cross-
sectional area (mm?) :

number of conductors of the smaliest cross
section, nhumber of conductors of the largest
cross section ;

diameter of bushing hole (mm) :

height between the equipment and the platen :

mass at the conductor(s) (kg)

135 continuous revolutions: the conductor shalt
neither slip out of the terminal nor break near
the clamping unit

N/A

Pull-out test

force (N) :

1 min, the conductor shall neither slip out of the
terminal nor break near the clamping unit

N/A

TRF No. IEC60947_2F
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8.3.3 TEST SEQUENCE I: GENERAL PERFORMANCE CHARAGTERISTICS
8.3.31 Tripping limits and characteristic
8.3.3.1.2 |Opening under short-circuit conditions

Manufacturer's name or trademark LS

Type designation or serial number TS1600H 3P

Sample no. S1-1

Rated operational voltage: Ue (V) 690V

Rated current: In (A) 1600 A

Ambient temperature 10-40 °G : 25°C

Value of the tripping current declared by the
manufacturer for a single pole, at which value they
shall cperate.

3840 A(li=2XIn)
28800 A(li=15XIn)

Range of adjustable setting current. (A)

Compliance

Time delay stated by the manufacturer, in the case of
definite time delay releases.

N/A

Electromagnetic overcurrent releases

N/A

Test current; 80% of the rated, or minimurm -
adjustable setting current: (A)
Operating time: >0,2s in case of instantaneous | - NIA
releases: L1-L2:
Li-L3:
L2-L3:
N-Lx: _
Operating time: > twice time delay stated by the - N/A
manufacturer, in the case of definite time delay
releases: L1-12:
L1-L.3:
L2-13:
N-Lx:
Test current; 120% of the rated, or minimum - N/A
adjustable setting current: (A)
Operating time: <0,2s in case of instantaneous - NfA

releases: L1-L2:
L1-L3:
12-13:
N-Lx:
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Operating time: < twice time delay stated by the - N/A
manufacturer, in the case of definite time delay
releases:; L1-L2;
L1-L3:
L2-13:
N-Lx:
Test current: 80% of the maximum adjustable - N/A
setting current: (A)
Operating time: >0,2s in case of instantaneous - NfA
releases: Li-L2:
L1-L3:
L2-L3:
N-Lx:
Operating time: > twice time delay stated by the - NA
manufacturer, in the case of definite time delay
releases: L1-L2:
L1-L3:
L1213
N-Lx;
Test current: 120% of the maximum adjustable Compliance P
setlting current: (A)
Operating time: <0,2s in case of instantaneous - N/A
releases: Li-L2:
L1-L3:
1213
N-Lx:
Operating time: < twice time delay stated by the - N/A
manufacturer, in the case of definite time delay
releases: Lt-L2;
L1-L3:
L2-1.3:
N-Lx:
Test current: tripping current declared for single pole |- N/A
operation (A)
Operating time: < 0,2 s in case of instantaneous - N/A
release: L1:
L2:
L3:
N:
Operating time: < twice time delay stated by - N/A
manufacturer in case of definite time delay releases
L1:
L2;
L3:
N:
Electronic overcurrent releases

TRF No. [EC80947_2F
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For circuit-breakers with an electronic overcurrent | Gompliance p
release, the operation of the short-circuit
releases shall be verified by one test only on each
pole individually.
Test current; 80% of the rated, or minimum 2560 A P
adjustable sefting current: (A)
QOperating time: >0,2s in case of instantaneous P
releases: . Li: [L1:>02s
: L2: |L2:>02s
L3 |[L3:>02s
N:
Operating time: > twice time delay stated by the |- N/A
manufacturer, in the case of definite time delay
releases: L1:
L2:
L3:
N:
Test current: 120% of the rated, or minimum 3840 A P
adjustable setting current: (A) ‘
Operating time: <0,2s in case of instantaneous P
releases: L4:1L1: 0,048 s
[2:]12: 0,049 s
1.3:]L3: 0,048 s
N:
Operating time: < twice time delay stated by the |- N/A
manufacturer, in the case of definite time delay
releases; L1:
L2
L3
N:
Test current: 80% of the maximum adjustable 19200 A p
setting current: {A)
Operating time: >0,2s in case of instantaneous P
releases: L1:|L1:>0,2s
L2:[L2:>0,2s
[3:]L3:>0,28
N:
Operating time: > twice time delay stated by the |- NIA
manufacturer, in the case of definite time delay
releases: L1:
L2
L3:
N:
Test current: 120% of the maximum adjustable 28800 A P
setling current: (A)
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Operating time: <0,2s in case of instantaneous P
releases: L1:|L1: 0,051 s
L2:|L2;: 0,052 s
L3:1L2: 0,051 s
N:
Operating time: < twice time delay stated by the |- N/A
manufacturer, in the case of definite time delay
releases: L1
L2
L3:
N:
Electronic overcurrent releases
For circuit-breakers with an electronic overcurrent Compliance p
release, the operation of the short-circuit pia
releases shall be verified by one test only on each
pole individually.
Test current: 80% of the rated, or minimum 768 A(lsd=1,5X0,4XIn) P
adjustable setting current: (A)
Operating time: >0,2s in case of instantaneous N/A
releases: L1 |-
12
L3;
N:
Operating time: > twice time delay stated by the P
manufacturer, in the case of definite time delay
releases: L1:1L1: =018
L2:|L2: 0,18
L3:|L3: 0,18
N:
Test current: 120% of the rated, or minimum 1152 A{lsd=1,5X0,4XIn) P
adjustable setting current: (A)
Operating time: <0,2s in case of instantaneous | - N/A
releases: L1
L2:
L3:
N:
Operating time: < twice time delay stated by the P
manufacturer, in the case of definite time delay
releases: L1:]L1: 0,068 s
L2:(L2: 0,068 s
13:1L3: 0,063 s
N:
Test current: 80% of the maximum adjustable 12800 A(lsd=10X1,0XIn) P
setting current; (A)

TRF No, [EC80947_2F

000702




Py

DEKI

Page 30 of 133 Report No. 2131728.51
IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
Operating fime: >0,2s in case of instantaneous | - N/A
releases: L1:
L2:
L3
N:
Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases: L1:|L1:>0,858
L2:|L2: >08s
L3:1L3:>0,8s
N:
Test current: 120% of the maximum adjustable 19200 A{lsd=10X1,0XIn) P
setting current: (A)
Operating time: <0,2s in case of instantaneous N/A
releases: Li:]-
L2:
L3:
N:
Operating time: < twice time delay stated by the P
manufacturer, in the case of definite time delay
releases: L1:|L1: 0417 5
L2:1L2: 0,417 s
13:]L3: 0417 s
N:
8.3.3.1.3 |Opening under overload conditions
a) Instantaneous or definite time-delay releases

Manufacturers name or trademark

Type designation or serial number

Sample no:

Rated operationa! voltage: Ue (V)

Rated current: In (A)

Ambient temperature 10-40 °C . - NfA
Value of the tripping current declared by the - N/A
manufacturer for a single pole, at which value they

shall operate.

Range of adjustable setting current. (A) - NfA
Time delay stated by the manufacturer, in the case of |- N/A
definite time delay releases.

Test current; 90% of the rated, or minimum adjustable |- N/A

setting current: (A)
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Operating time; >0,2s in case of instantaneous - N/A
releases:;
Operating titme: > twice time delay stated by the - N/A
manufacturer, in the case of definite time delay
releases.
Test current: 80% of the maximum adjustable - N/A
setting current; (A}
Operating time: >0,2s in case of instantaneous - N/A
releases
Cperating time: > twice time delay stated by the - NfA
manufacturer, in the case of definite time delay
releases.
Test current: 110% of the rated, or minimum - N/A

adjustable setting current: (A)
circuit-breaker with neutral pole: 1,2x110% (A)

Operating time: <0,2s in case of instantaneous - N/A
releases:

Operating time: < twice time delay stated by the - - N/A
manufacturer, in the case of definite time delay

releases,

Test current: 110% of the maximum adjustable - NIA

setting current: (A)
circuit-breaker with neutral pole; 1,2x110% (A)

Operating time: <0,2s in case of instantaneous - N/A
releases

Operating time: < twice time delay stated by the - N/A
manufacturer, in the case of definite time delay
releases.

b) Inverse time delay releases

Manufacturer's name or trademark 1S

Type designation or serial number TS1600H 3P

Sample ho: 511
Rated operational voltage: Ue (V) 6a0 vV
Rated current: in {A) 1600 A

For releasss dependent of ambient air temperature:
Referance temperature

N/A

Test ambisnt temperature (°C ) - N/A
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For releases dependent on ambient air temperature,
the operating characteristics shall be verified at the
reference temperature, the release being energized on
all phase poles. If the test made at a different ambient
temperature, a correction shall be made in accordance
with the manufacturer's correction temperaturefcurrent
data

N/A

For thermal-magnetic releases independent of
ambient temperature:

Tests shall be made at 30°C and 20°C or 40°C, the
release being energized on all phase poles

N/A

For electronic releases, the operating characteristic
shall be verified at the ambient

temperature of the test room (see 6.1.1 of IEC
60947-1), the release being energised on all

phase poles.

Compliance

Test ambient air temperature:

25°C

Range of adjustable setting current: (A)

0,4~1,0x1n

Releases, dependent of ambient air temperature:
Reference temperature (°C)

N/A

Thermal Magnetic releases, independent of ambient
air temperature: at 30°C

N/A

Test current: 105% of the rated, or minimum
adjustable setting current: (A)

672 A (ir=0,4XIn)

Conventional non-tripping time:
1h when |n < 63A, 2h when In> 63 A

2h

Test current: 130% of the rated, or minimum
adjustable setting current: (A)

832 A (Ir=0,4XIn)

For circuit-breakers having an identified neutral pole
provided with an overload release

(see 8.3.3.1.1), the test current at the conventional
tripping current shall be multiplied by the factor 1,2.

N/A

Conventional tripping time:
<1h when In < 63A, <2h when In>83 A

45

Test current: 105% of the maximum adjustable
setting current: (A)

1680 A (Ir=1,0XIn)

Conventional non-tripping time:
1hwhen In < 63A, 2h when in> 83 A

2h

Test current: 130% of the maximum adjustable
sefting current: (A)

2080 A (ir=1,0Xin)

For circuit-breakers having an identified neutral pole
provided with an overload release
(see 8.3.3.1.1), the test current at the conventional

iripping current shall be multiplied by the factor 1,2.
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Conventional tripping time: 247 s P

Thermal Magnetic releases, independent of ambient air

temperature: at 20°C or 40°C -

Test ambient air temperature: - N/A
Test current: 105% of the rated, or minimum - N/A
adjustable setting current: (A)

Conventional non-tripping time: - N/A
1hwhen In <83A, Zhwhen In > 83 A

Test current: 130% of the rated, or minimum - N/A
adjustable setfing current; (A)

For circuit-breakers having an identified neutral pole N/A
provided with an overload release

(see 8.3.3.1.1), the test current at the conventional

tripping current shall be multiplied by the factor 1,2.

Conventional tripping time; - N/A
<1h when In < 63A, <2h when In > 83 A

Test current. 105% of the maximum adjustable - N/A
setting current: (A)

Conventional non-tripping time: - N/A
1hwhen In < 83A, 2hwhen In > 83 A

Test current: 130% of the maximum adjustable - N/A
sefting current: (A)

For circuit-breakers having an identified neutral pole |_ N/A
provided with an overload release

(see 8.3.3.1.1), the test current at the conventional

tripping current shall be multiplied by the factor 1,2.

Conventicnal tripping time: - NIA

<1h when In < 83A, <2h when In > 63 A

An additional test, at a current specified by the manufacturer to verify the time/current
characteristic of the releases conform to the curves provided by the manufacturer

Releases, dependent of ambient air temperature: - N/A
Reference temperature (°C)

Releases, independent of ambient air temperature: at | Compliance P
30°C

Test ambient air temperature: 25°C NIA
Test current; 1820 A (0,4 In X 300 %) p

at current specified by the manufacturer to verify the
time/current characteristic of the releases conform to
the curves provided by the manufacturer,

% at the rated, or minimum adjustable setting current:
(% or A)

4800 A (1,0 In X 300 %)
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Tripping time ace. time/current characteristic of the
releases conform to the curves provided by the
manufacturer. {within the stated tolerances)

2s(04n)
885 (1,0 In)

P

Releases, independent of ambient air temperature: at 2

0°C or 40°C

Test ambient air temperature:

N/A

Test current:

at current specified by the manufacturer to verify the
timefcurrent characteristic of the releases conform to
the curves provided by the manufacturer.

% at the rated, or minimum adjustable setting current:
(% or A}

N/A

Tripping time acc. time/current characteristic of the
releases conform to the curves provided by the
manufacturer. (within the stated tolerances)

1

N/A

8.3.3.14

Additional test for definite time-delay releases

a)

Time delay

Test is made at a current equal to 1,5 times the current

setting. If the test current

overlaps with another tripping characteristic (e.g. an instantaneous tripping

characteristic), the trip setting and the test current shall be reduced as necessary to

prevent premature tripping.

overload releases: (all phase poles loaded) - N/A
for circuit-breakers having an identified neutral pole N/A
provided with an overload release, the test current for

this release shall be 1,5 times the current setting;

short-circuit releases Compliance p
Etectromagnetic release: - N/A
two poles in series carrying the test current, using

successively all possible combinations of poles having

a short-circuit reléase.

Electronic releases: Compliance P
on one pole chosen at random.

Test current: 1,5 times of the rated, or minimum 1440 A (Isd=1,5X0,4XIn) P
adjustable setting current: (A}

Operating fime, overload releases: (s) - N/A
Time-delay: between the limits stated by the - NIA
manufacturer:

Operating time, short-circuit releases - N/A

(electromagnetic): (s) L1-L2:
L1-L3:
213

Time-delay: between the limits stated by the

manufacturer:
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Operating time, short-circuit releases (slectronic): (s) P
L1 L1:0,069 s
L2: 12:0,060 s
L3: L3:0,083 s
Time-delay: between the limits stated by the 0,0256s~0,085s P
manufacturer:
Test current: 1,5 times of the maximum adjustable 24000 A (Isd=10X1,0Xin) p
setting current; (A)
Operating time, overload releases: (s) - N/A
Time-delay: between the limits stated by the - NIA
manufacturer:
Operating time, short-circuit releases - N/A
(electromagnetic): (s) L1-L2;
L1-L3:
L2-L3:
Time-delay. between the limits stated by the - N/A
manufacturer;
Operating time, short-circuit releases (electronic): (s) P
L1 L1:0417 s
L2: L2:0418 s
L3: L3:0,418s
Time-delay: between the limits stated by the 0,36~044s P
manufacturer:
b) Non-tripping duration
Firstly, the test current equal to 1,5 times the current setting is maintained for a time
interval equal to the non-tripping duration stated by the manufacturer.
Then, the current is reduced to the rated current and maintained at this value for twice
the time-delay stated by the manufacturer. The circuit-breaker shalil not trip.
overload releases: (all phase poles loaded) - N/A
for circuit-breakers having an identified neutral pole | N/A
provided with an overload release, the test current for
this release shall be 1,5 times the current setting;
short-circuit releases Compliance P
Electromagnetic release: - NA
two poles in series carrying the test current, using
successively all possible combinations of poles having
a short-circuit release.
Electronic releases: Compliance P
on one pole chosen at random.
Test current: 1,5 times of the minimum adjustable 1440 A (Isd=1,5X0,4XIn) P
setting current; (A)
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non-tripping duration stated by the manufacturer for - N/A
overload release: (s)
non-tripping duration stated by the manufacturer for - N/A
short-circuit release thermal magnetic: (s)
non-tripping duration stated by the manufacturer for 0,025s P
short-circuit release electronic: (s)
Time duration of current when reduced to the rated 01s P
current: shall be twice the delay-time stated by the
manufacturer; (s)
Rated current 640 A (Ir=0,4XIr) P
Operating time, overload releases: - N/A
the circuit-breaker does not trip:
Operating time, short-circuit releases - N/A
(electromagnetic), shall not trip: (s) L1112
L1-L.3:
L213:
Operatmg time, short-circuit releases (electronic), shall P
not trip: () L1: L1: =015
L2 L2:>01s
L3: 13:>01s
Test current: 1,5 times of maximum adjustable sefting 24000 A (Isd=10X1,0XIn} P
current: (A)
non-iripping duration stated by the manufacturer for |- N/A
overload release: (s)
non-tripping duration stated by the manufacturer for |- N/A
short-circuit release thermal magnetic: (s)
non-tripping duration stated by the manufacturer for . 02s P
short-gircuit release electronic: (s)
Time duration of current when reduced to the rated 0,8s P
current; shall be twice the delay-time stated by the
manufacturer: (8)
Rated current 1600 A (Ir=1,0XIn) P
Operating fime, overload releases: - NFA
the circuit-breaker does not trip:
Operating time, short-circuit releases - N/A
(electromagnetic), shall not trip: (s) L1-L2:
L1-L3:
L2-L3:
Operating time, short-circuit releases (e!ectronlc), shall P
not trip: () L1:>0,85s
L2.
L3:
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8.3.3.2

Test of dielectric properties, impulse withstand voltage (Uimp indicated):

8.3.34
parti

The 1,2/50ps impulse voltage shall be applied five times for each polarity at intervals

of 1s minimum

- rated impulse withstand voltage (kV) :

8kvV

- sea level of the laboratory:

80m

- test Uimp main circuits {(kV) :

9,8 kV

- test Uimp auxiliary circuits (kV) :

N/A

- test Uimp control circuits (kV)

N/A

- test Uimp on open main contacts (equipment suitable
for isolating) (kV} :

12,3 kV

a)

Application of test voltage

i) Between all ferminals of the main circult connected
together (incl. control and auxiliary circuits connected
to the main circuit) and the enclosure or mounting
plate, with the contacts in all normal positions of
operation.

Compliance

if) Between each pole of the main circuit and the other
poles connected together and to the enclosure or
mounting plate, with the contacts in all normal
positions of operation.

Compliance

iif)y Between each controf and auxiliary circuit not
normally connected to the main circuit and:
- the main circuit

Compliance

- other circuits

- exposed conductive parts

- enclosure of mounting plate

iv) equfpment suitable for isolation

Compliance

eguipment not suitable for isolation

- no unintentional disruptive discharge during the test’s

Compliance

Test of dielectric properties, dielectric withstand voltage

{Uimp not indicated):

- rated insulation voltage (V) : 1000V

- main circuits, test voltage for 1 min (V) 2200V P
- auxiliary circuits, test voltage for 1 min (V) - N/A
- control circuits, test voltage for 1 min (V) - N/A
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8.3.3.2.2

Application of test voltage

1)

with circuit-breaker in the closed position

- between all live parts of all poles connected together
and the frame of the circuit-breaker .

Compliance

- between each pole and all the other poles connected
to the frame of the circuit-breaker

Compiliance

with the circuit-breaker in the open position and,
additionally, in the tripped position, if any.

- between all live parts of all poles connected together
and the frame of the circuit-breaker.

Compliance

- between the terminals of one side connected
together and the terminals of the other side cohnected
together.

Compliance

b)

Control and auxiliary circuits

1)

- between all the control and auxiliary circuits which
are not normally connected to the main circuit,
connected together, and the frame of the circuit-
breaker.

N/A

2)

- where appropriate, between each part of the contro!
an auxiliary circuits which may be isolated from the
other parts during normal operation and alt the other
parts connected fogether.

N/A

No unintentional disruptive discharge during the tests

Compliance

8332

For circuit-breaker suitable for isolation, the leakage
current shall be measured through each pole with the
contacts in the open position, at a test voltage of 1,1
Us, and shall not exceed 0,5mA.

50,01 mA/758V

8.3.3.3

Mechanical operation and operational performance capability

8.3.3.3.2

Construction and mechanical operation

a)

Construction

A withdrawable circuit-breaker shall be checked for the
requirements stated in 7.1.1

t

N/A

A circuit-hreaker with stored energy operation shalil be
checked for compliance with 7.2.1.1.5, regarding the
charge indicator and the direction of operation of
manual energy storing

N/A

b)

Mechanical operation

A circuit-breaker with dependent power operation shall
comply with the requirements stated in 7.2.1.1 3

N/A

TRF No. IEC60947_2F /
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A circuit-breaker with dependent power operation shall
operate with the operating mechanism charged to the
minimum and maximum limits stated by the
manufacturer

N/A

A circuit-breaker with stored energy operation shall
comply with the requirements stated in 7.2.1.5 with the
auxiliary supply voltage at 85% and 110% of the rated
control supply voltage.

N/A

It shall also be verified that the moving contacts cannot
be moved from the open position when the operating
mechanism is charged to slightly below the full charge
as evidenced by the indicating device

N/A

For a trip-free circuit-breaker it shall not be possible to
maintain the contacts in the touching or closed position
when the tripping release is in the position to trip the
circuit-breaker

N/A

If the closing and opening times of a circuit-breaker
are stated by the manufacturer, such times shall
comply with the stated values

N/A

Undervoliage releases

Undervoltage releases shall comply with the
reduirements of 7.2.1.3 of Part 1. For this purpose, the
release shall be fitted to a circuit-breaker having the
maximum current rating for which the release is
sujtable

N/A

Drop out voltage

It shall be verified that the release operates to open
the circuit-breaker betwsen the voltage limits specified

N/A

The voltage shall be reduced from rated voltage at a
rate to reach 0 V in approximately 30 s

N/A

The test for the lower limit is made without current in
the main circuit and without previous heating of the
release coil

N/A

In the case of a release with a range of rated voltages,
this test applies to the maximum voltage of the range

N/A

The test for the upper limit is made starting from a
constant temperature corresponding to the application
of rated control supply voltage to the release and rated
current in the main poles of the circuit-breaker

N/A

This test may be combined with the temperature-rise
test of 8.3.3.6

N/A

TRF No. IEC60947_2F
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In the case of a release with a range of rated voltages,
this test is made at both the minimum and maximum
rated control supply voltages

N/A

Test for limits of operation

Starting with the circuit-breaker open, at the
temperature of the test room, and with the supply
voltage at 30% rated maximum control supply voltage,
it shall be verified that the circuit-breaker cannot be
closed by the operation of the actuator

N/A

When the supply voltage is raised to 85% of the
minimum control supply voltage, it shall be verified that
the circuit-breaker can be closed by the operation of
the actuator

N/A

jif)

Performance under overvaliage conditions

With the circuit-breaker closed and without current in
the main circuit, it shall be verified that the
undervoltage release will withstand the application of
110% rated control supply voltage for 4 h without
impairing its functions

N/A

d)

Shunt releases

Shunt releases shall comply with the requirements of
7.2.1.4 of Part 1. For this purpose, the release shall be
fitted to a circuit-breaker having the maximum rated
current for which the release is suitable

1

N/A

It shall be verified that the release will operate to open
the circuit-breaker at 70% rated contro! supply voltage
when tested at an ambient temperature of + 55 °C + 2
°C without current in the main poles of the circuit-
breaker

N/A

In the case of a release having a range of rated control
supply voltages, the test voltage shall be 70% of the
minimum rated control supply voltage

T

N/A

8.3.3.3.3

Operational performance capability without current.

Type designation or serial number

TS1600H 3P

Sample no:

S1-1

Rated current In (A)

1600 A

Rated operational voltage: Ue (V)

890V

Rated control supply voltage of closing mechanism:

Uc (V}

Rated control supply voltage of shunt releases:

Uec (V)
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Rated control supply volitage undervoltage releases:

Uc (V)

Ambient temperature 10-40 °C :

25°C

Number of operating cycles per hour

20 Cycles per hour

Number of cycles without current (total)
(closing mechanism energized at the rated Uc)

Number of cycles without current (without releases)

2500 Cycles

Applied voltage: closing mechanism (V)

10% of total eycles for circuit-breaker with fitted shunt
release:

{(50% at the beginning- and 50% at the end of the test.)
Energized at the rated Uc

3

Applied voltage: shunt releases (V)

N/A

10% of total cycles for circuit-breaker with
undervoltage releases:

(50% at the beginning- and 50% at the end of the test,)
Energized at the minimum rated Uc

N/A

10 cycles without applied voltage at the undervoltage
releases.
(Shall not possible to close the circuit-breaker.)

N/A

Applied voltage: undervoltage releases (V)

N/A

Electrical components do not exceed the valus
indicated in tab. 7,

Compliance

8.3.3.34

Operational performance capability with current.

Rated current: In (A)

1600 A

Maximum rated operational voltage: Ue (V)

60V

Conductor cross-sectional area (mm?) :

500 mm* X 2

Number of operating cycles per hour

20 Cycles per hour

Number of cycles with current {fotal)
{closing mechanism energized at the rated Uc)

500 Cycles

Applied voltage: closing mechanism (V)

N/A

For circuit-breaker fitted with adjustable releases, test
shall be made with the overload selting at maximum
and short-circuit setting at minimum.

Compliance

Conditions, make/break operations:

L1:691,8V
L2: 700,8 V
L3:708,3V

TRF No. |[ECE0847_2F
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- test current Ifle = 1,0 (A} v L1: L1: 1618 A P
.......................................................................... L2: L2: 1625 A
.......................................................................... L3: L3: 1602 A
- power factor/time constant: 0,73 P
- frequency: {Hz) 60 Hz P
- on-time (ms): 1000 ms P
- off-time (s): 179s P
Electrical components do not exceed the value Compliance P
indicated in tab. 7.

83335 |Additional test of operational performance capability without current for
withdrawable circuit-breaker.
Number of operations cycles : 100 - N/A
Adter test, the isolating contacts, withdrawable - N/A
mechanism and interlocks shall be suitable for
further service.

8.3.34 Overload performance

this test applies to circuit-breaker of rated current up to and including 630 A

Type designation or serial number

Sample no:

Rated current In (A)

Rated operational voltage: Ue (V}

Rated control supply voltage of closing mechanism:

Uc (V)

Rated control supply voltage of shunt releases:

Uc (V)

Rated contro! supply voltage undervoltage releases:

Uc (V)

Ambient temperature 10-40 °C : - N/A
Number of operating cycles per hour - NIA
Maximum rated operational voltage: Ue (V) - N/A
Number of operating cycles per hour - N/A
Number of cycles with current (total) - NfA
(closing mechanism energized at the rated Uc)

Applied voltage: closing mechanism (V) - N/A

TRF No. IEC80947_2F
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For circuit-breaker fitted with adjustable releases, test |- N/A
shall be made with the overload/short-circuit seftings
at maximum.
Conditions, overioad operations:
- test voltage U/Ue = 1,05 (V) .o L1: - N/A
.......................................................................... L2:
.......................................................................... L3
- test current AC/DC: Ifle = 6,0/2.5 (A) - N/A
.......................................................................... L1:
.......................................................................... L2:
.......................................................................... L3:
- power factorftime constant: - N/A
- Number of cycles manually opened: 9 - NIA
- Number of cycles automatically opened by an - NiA
overioad release: 3
- frequency: (Hz) - N/A
- on-time max 2s: - N/A
8.3.3.5 Verification of dielectric withstand
- equal to twice the rated operational voltage witha  |1380V P
minimum of 1000 V for 5 seconds
- no breakdown or flashover No
For cireuit-breaker suitable for isofation, the leakage < 0,02 mA /759 V
current shall be measured through each pole with the
contacts in the open position, at a test voltage of 1,1
Ue, and shall not exceed 2 mA.
83.386 Verification of temperature-rise
HhaE - the values of temperature-rise do not exceed those |See table S1-1 (3P) P
specified in tab. 7.
Temperature rise of main circuit terminals <80 K (K} : |=73,3K P
conductor cross-sectional area (mm?) : 500 mm?#x 2
test current le (A) : 1600 A
8.3.3.7 Verification of overload releases
Test current: 1.45 times the value of their current 2320A P
setting at the reference temperature: (A)
Conventienal tripping time: 542 s P
<th when In < 63A, <2hwhen In > 63 A
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8.3.3.8 Verification of undervoltage and shunt releases

Circuit-breaker fitted with undervoltage releases. - N/A
The release shall not operate at 70% of the minimum

control supply voltage -

and shall operate at 35% of the maximum control - N/A
supply voltage.

Circuit-breaker fitied with shunt releases. - N/A

The release shall operate at 70% of the minimum
rated control supply voltage. Test made at room

temperaiure.

8.3.3.9 Verification of the main contact position for circuit-breakers for isolation
actuating force for opening (N} ....ococovviiniininiinnns : 206 N
test force with blocked main contacts for 108 (N) . 618 N
Dependent power operation - N/A
Supply voltage of 110% of rated voltage (V).......... - N/A
Three attempts of 5 s to operate the equipment at - NIA
intervals of 5 min.
Independent power operation - NIA
Three attempts to operate the equipment by the stored |- N/A
energy.
Lock ability of driving mechanism in OFF-positionat |~ N/A
test force and blocked main contacts ...l
Position indicator does not show OFF-position after Compliance P

capture of test force at blocked main contacts

8.3.3 TEST SEQUENCE I: GENERAL PERFORMANCE CHARACTERISTICS
8.3.3.1 Tripping limits and characteristic
8.3.3.1.2 |Opening under short-circuit conditions
Manufacturer's name or trademark LS
Type designation or serial number TS1800H 4P
Sample no: 511
Rated operational voltage: Ue (V) 6a0V
Rated current: In (A) 1600 A
Ambient temperature 10-40 °C : 25°C

TRF No. IEC60947_2F
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Value of the tripping current declared by the 3840 A(li=2Xin) P
manufacturer for a single pole, at which valus they 28800 A(li=15XIn)
shall operate.

Range of adjustable setting current. (A) Compliance P

£
=

Time delay stated by the manufacturer, in the case of
definite time delay releases.

Electromagnetic overcurrent releases

Test current: 80% of the rated, or minimum - N/A
adjustable setting current: (A)

Operaling time: >0,2s in case of instantansous N/A

releases: L1-L2: ( -
L1-L3: .

L2-1.3:

N-Lx:

Operating time: > twice time delay stated by the - N/A

manufacturer, in the case of definite time delay

releases: L1-L2:
L1-L3:
1213
N-Lx;

Test current: 120% of the rated, or minimum - N/A
adjustable setfing current: (A)

Operating time: <0,2s in case of instantaneous - N/A

releases: L1-L2;
L1-L3;
L2-13;
N-Lx:

Operating time: < twice time delay stated by the - N/A

manufacturer, in the case of definite time delay (

releases: L1-12:
L1-13;
L2-L.3:
N-Lx:

Test current: 80% of the maximum adjustable - ‘ NIA
setfing current: (A)

Operating time: >0,2s in case of instantaneous - N/A

releases: L1-L2:
11-L3;
L2-L3:
N-Lx:
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Operating lime: > twice time delay stated by the - NIA
manufacturer, in the case of definite time delay
releases: L1-L2:
L1-L3:
L2-13:
N-Lx:
Test current: 120% of the maximum adjustable Compliance p
setting current: (A)
Operating time: <0,2s in case of instantaneous - N/A
releases: L1-L2:
L1-L3:
L2-L3
N-Lx:
Operating time: < fwice time delay stated by the - N/A
manufacturer, in the case of definite time delay
releases: L1-L2:
L1-L3:
L2-L3
N-Lx:
Test current: tripping current declared for single pole |- N/A
operation (A)
Operating time: < 0,2 s in case of instantaneous - N/A
release: L1:
L2:
L3:
N:
Operating time: < twice time delay stated by - N/A
manufacturer in case of definite time delay releases
L1:
L2:
L3:
_ N:
Electronic overcurrent releases
For circuit-breaker§ with an electron.ic o_vercurrent Compliance P
release, the operation of the short-circuit
releases shall be verified by one test only on each
pole individually.
Test current: 80% of the rated, or minimum 2560 A(li=2XIn) P
adjustable setting current: (A)
Operating time: >0,2s in case of instantaneous P
releases: Li: |L1:>0,2s
L2: |L2:>02s
L3 |L3:>02s
N:
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Operating time: > twice time delay stated by the | - N/A
manufacturer, in the case of definite time delay
releases: L1
L2;
L3:
iN:
Test current; 120% of the rated, or minimum 3840 A{li=2XIn} P
adjustable selting current: (A)
Operating time: <0,2s in ¢ase of instantaneous P
releases: L1:|L1: 0,050 s
L2:112: 0,049 s
L3:|L3: 0,049 s
N:
Operating time: < twice fime delay stated by the |- N/A
manufacturer, in the case of definite time delay
releases: L1
L2
L3:
N:
Test current: 80% of the maximum adjustable 18200 A(li=15XIn) P
setting current: (A)
Operating time: >0,2s in case of instantaneous p
releases: L1:[L1:>0,2 s
L2 |L2:>0,2 s
L3:|L3:>0,2s
N:
Operating time: > twice time delay stated by the |- N/A
manufacturer, in the case of definite time delay
releases: L1:
L2:
L3
N:
Test current: 120% of the maximum adjustable 28800 A(li=15XIn) P
sefting current: (A)
Operating time: <0,2s in case of instantaneous P
releases: L1:1L1: 0,050 s
L2:112: 0,050 s
L3:[L2: 0,049 s
N:
Operating time: < twice time delay stated by the [ - N/A
manufacturer, in the case of definite time delay
releases: L1:
L2
L3
N:
Electronic overcurrent releases
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For circuit-breakers with an electronic overcurrent | Gompliance =}
release, the operation of the short-circuit
releases shall be verified by one test only on each
pole individually.
Test current: 80% of the rated, or minimum 768 A(lsd=1,5X0,4XIn) P
adjustable setting current: (A)
Operating time: >0,2s in case of instantaneous |- N/A
releases: L1:
L2:
L3:
N:
Operating time: > twice time delay stated by the P
manufacturer, in the case of definite time delay
releases: £1:|L1:>01s
L2:[L2:>0,15s
13:1L3:>0,1s
N:
Test current: 120% of the rated, or minimum 1152 A(lsd=1,5X0,4XIn) P
adjustable setting current: (A)
Operating time: <0,2s in case of instantaneous |- NIA
releases: L1:
L2:
L3:
N:
Operating time: < twice time delay stated by the p
manufacturer, in the case of definite time delay
releases: L1:1L1: 0,088 s
L2:jl2:0,072s
[3:|L3: 0,085
N:
Test current; 80% of the maximum adjustable 12800 A(lsd=10X1,0XIn) P
setting current: (A)
Operating time: >0,2s in case of instantaneous | - N/A
releases: £1:
L2:
L3:
N:
Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases: L1:1L1:>0,8s
L2:1L2: >0,8 s
13:|L3: 0,858
N:
Test current: 120% of the maximum adjustable 19200 A(lsd=10X1,0XIn) P

setting current: (A)
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Operating time: <0,2s in case of instantaneous NfA

releases: 11:]-
L2:

L3:
N;

Operating time: < twice time delay stated by the P
manufacturer, in the case of definite time delay
releases: L1:{L1: 0,418 s
L2:|1L2: 0,418 s

L3:]L3: 04185
N:

8.3.3.1.3 | Opening under overload conditions

a) Instantaneous or definite time-delay releases

Manufacturer's name or trademark

Type designation or serial number

Sample no:

Rated operational voltage: Ue (V)
Rated current: In (A) .
Ambient temperature 10-40 °C : - NA

Value of the tripping current declared by the - N/A
manufacturer for a single pole, at which value they
shall operate.

Range of adjustable setting current. (A) - NIA,
N/A

Time delay stated by the manufacturer, in the case of
definite time delay releases.

Test current: 90% of the rated, or minimum adjustable

setting current: (A) S

Operating time: >0,2s in case of instantaneous - N/A
releases:

Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay

releases.

Test current: 90% of the maximum adjustable - N/A
setting current: (A)

Operating time: >0,2s in case of instantaneous - N/A
releases

N/A

H

Operating time: > twice time delay stated by the
manufacturer, in the case of definite time delay
releases.
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Test current: 110% of the rated, or minimum
adjustable setting current: (A)
circuit-breaker with neutral pole: 1,2x110% (A)

N/A

Operating time: <0,2s in case of instantaneous
releases:

N/A

Operating time: < twice time delay stated by the
manufacturer, in the case of definite time delay
releases.

N/A

Test current; 110% of the maximum adjustable
setting current: (A)
circuit-breaker with neutral pole: 1,2x110% (A)

N/A

Operating time: <0,2s in case of instantaneous
releases

N/A

Operating time: < twice time delay stated by the
manufacturer, in the case of definite time delay
releases.

N/A

b)

Inverse time delay releases

Manufacturer's name or trademark

LS

Type designation or serial number

TS1600H 4P

Sample no:

S1-1

Rated operational voltage: Ue (V)

60V

Rated current: In (A)

1600 A

For releases dependent of ambient air temperature:
Reference temperature

N/A

Test ambient temperature (°C )

N/A

For releases dependent on ambient air tetnperature,
the operating characteristics shall be verified at the
reference temperature, the release being energized on
all phase poles. If the test made at a different ambient
temperature, a cofrection shall be made in accordance
with the manufacturer's correction temperature/current
data

N/A

For thermal-magnetic releases independent of
ambient temperature:

Tests shall be made at 30°C and 20°C or 40°C, the
release being energized on all phase poles

1

N/A

For electronic releases, the operating characteristic
shall be verified at the ambient

temperature of the test room (see 6.1.1 of IEC
60947-1), the release being energised on all

phase poles.

Compliance
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Test ambient air temperature: 25°C P
Range of adjustable setting current: (A) 04~1,0x1In P
Releases, dependent of ambient air temperature: - N/A
Reference temperature (°C)
Thermal Magnetic releases, independent of ambient |- N/A
air temperature: at 30°C
Test current, 105% of the rated, or minimum 672 A (Ir=0,4XIn) P
adjustable setting cuirent; (A)
Conventional non-tripping time: 2h P
1Thwhen In <63A, 2h when In> 83 A
Test current: 130% of the rated, or minimum 832 A (Ir=0,4XIn) P
adjustable setting current: {(A)
For cireuit-breakers having an identified neutral pole [ggg o (Ir=0,4XIn) p
provided with an overload release '
(see 8.3.3.1.1), the test current at the conventional
tripping current shall be multiplied by the factor 1,2.
Conventional tripping time: 5s5/5s P
<thwhen In<83A, <2hwhenin>63 A
Test current: 105% of the maximum adjustable 1680 A (Ir=1,0XIn) P
setting current: (A)
Conventional non-tripping time: 2h P
Thwhen In <83A, 2hwhen In>63 A
Test current: 130% of the maximum adjustable 2080 A (Ir=1,0XIn}) P
sefting current: (A)
For circuit-breakers having an identified neutral pole |04 A (Ir=1,0XIn) p
provided with an overload release '
(see 8.3.3.1.1), the test current at the conventional
tripping current shall be multiplied by the factor 1,2.
Conventional tripping time: 318s/145s P

Thermal Magnetic releases, independent of ambient air

ternperature: at 20°C or 40°C

N/A

Test amblent air temperature: -

Test current: 105% of the rated, or minimum - N/A
adjustable setting current; (A)

Conventional non-tripping time: - N/A
thwhen In < 83A, 2hwhenIn > 63 A

Test current: 130% of the rated, or minimum - N/A

adjustable setting current: (A)
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For circuit-breakers having an identified neutral pole
provided with an overload release

(see 8.3.3.1.1), the test current at the conventional
tripping current shall be multipiied by the factor 1,2.

Conventional tripping time: - NIA
<1hwhen In < 83A, <ZhwhenIn> 63 A

- N/A

Test current: 105% of the maximum adjustable - N/A
setting current: (A)

Conventional non-tripping time: - N/A
1h when In < 834, 2h when in> 83 A

Test current: 130% of the maximum adjustable - N/A
setting current: (A)

For circuit-breakers having an identified neutral pole | _ ' N/A

provided with an overload release
(see 8.3.3.1.1), the test current at the conventional
tripping current shall be multiplied by the factor 1,2.

Conventional tripping time: - N/A
<1h when In < 63A, <2h when In > 83 A

An additional test, at a current specified by the manufacturer to verify the time/current
characteristic of the releases conform to the curves provided by the manufacturer

Releases, dependent of ambient air temperature: Compliance

Reference temperature (°C)

Releases, independent of ambient air temperature: at Compliance P
30°C

Test ambient air temperature: 25°C N/A
Test current: 1920 A (0,4 In X 300 %) P

at current specified by the manufacturer to verify the 4800 A (1,0 In X 300 %)
timefcurrent characteristic of the releases conform to

the curves provided by the manufacturer.

% at the rated, or minimum adjustable setting current:

{% or A)
Tripping time acc. time/current characteristic of the 25{04In) P
releases conform to the curves provided by the 895 (1,0n)

manufacturer. (within the stated tolerances)

Releases, independent of ambient air temperature: at 20°C or 40°C

Test ambient air temperature; - NA

Test current: - N/A
at current specified by the manufacturer to verify the
timefcurrent characteristic of the releases conform to
the curves provided by the manufacturer,

% at the rated, or minimum adjustable setting current:
(% or A)
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Tripping time ace. time/current characteristic of the - NIA
releases conform to the curves provided by the
manufacturer. (within the stated tolerances)
8.3.3.14 |Additional test for definite time-delay releases
a) Time delay
Test is made at a current equal to 1,5 times the current setting. If the test current
overlaps with another tripping characteristic {e.g. an instantaneous tripping
characteristic), the trip setting and the test current shall be reduced as necessary to
prevent premature tripping.
overload releases: (all phase poles loaded) - N/A
for circuit-breakers having an identified neutral pole | _ N/A
provided with an overload release, the test current for
this release shall be 1,5 times the current setting;
short-circuit releases Compliance P
Electromagnetic release: - N/A
two poles in series carrying the test current, using
successively all possible combinations of poles having
a short-circuit release,
Electronic releases: Compliance p
on one pole chosen at random.
Test current; 1,5 fimes of the rated, or minimum 1440 A {lsd=1,5X0,4XIn) P
adjustable setting current: {(A)
Operating time, overload releases: (s) - NFA
Time-delay: between the limits stated by the - N/A
manufacturer;
Operating time, short-circuii releages - N/A
(electromagnetic): (s) L1-L2:
L1-L3:
L2-13:
Time-delay: between the limits stated by the - N/A
manufacturer;
Operating time, short-circuit releases (electronic): (s) P
L1: L1:0,067 s
L2: L2:0,067 s
L3: L3:0,088 s
Time-dslay: between the limits stated by the 0,025s~0,08s P
manufacturer:
Test current: 1,5 times of the maximum adjustable 24000 A (Isd=10X1,0XIn) p
setting current: (A)
Operating time, overload releases: (s) - N/A

TRF No. IEC80947_2F




/fw-f"\

Page 54 of 133 Report No. 2131728.51
IEC 80947-2
Clause Requirement + Test Result - Remark Verdict
Time-delay: between the limits stated by the - N/A
manufacturer: .
Operating fime, short-circuit releases - N/A
(electromagnetic): (s} L1-L2:
113
L2-L3:
Time-delay: between the limits stated by the - N/A
manufacturer.
Operating time, short-circuit releases (electronie): (s) P
L1: 11:0418s
L2 L2:0,419 s
L3: L3:0,419s
Time-delay: between the limits stated by the 0,36~044s P
manufacturer:
b) Non-tripping duration

Firstly, the test current equal to 1,5 times the current setiing is maintained for a time
interval equal to the non-tripping duration stated by the manufacturer.

Then, the current is reduced fo the rated current and maintained at this value for twice
the time-delay stated by the manufacturer. The circuit-breaker shall not trip.

current: shall be twice the delay-time stated by the

manufacturer: (s)

overload releases: (all phase poles loaded) - N/A
for circuit-breakers having an identified neutral pole |, N/A
provided with an overload release, the test current for

this release shall be 1,5 times the current setting;

short-circuit releases Compliance P
Electromagnetic release: - N/A
two poles in series carrying the test current, using

successively all possible combinations of poles having

a shori-circuit release.

Electronic releases. Compliance p
on one pole chosen at random.

Test current: 1,5 times of the minimum adjustable 1440 A (Isd=1,5X0,4XIn) p
selting current: (A)

non-tripping duration stated by the manufacturer for - NfA
overload release: (8)

non-tripping duration stated by the manufacturer for |- N/A
short-circuit release thermal magnetic: (s)

non-tripping duration stated by the manufacturer for 0,025s P
short-circuit release electronic: (s)

Time duration of current when reduced to the rated 01s P
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Rated current 640 A (ir=0,4XIn) P
Operating time, overload releases: - NIA
the circuit-breaker does not trip:
Operating time, short-circuit releases - NIA
(electromagnetic), shall not trip: (s) L1-L2:
L1-L3:
, L2-L3:
Operating time, short-circuit releases (electronic), shali P
hot frip: (s) Lt: L1:>0,1s
L2: L2:>01s
L3: L3:>0,1s
Test current: 1,5 times of maximum adjustable setting {24000 A (Isd=10X1,0XIn) P
current: (A)
non-tripping duration stated by the manufacturer for - NIA
overload release: (s)
non-tripping duration stated by the manufacturer for - N/A
short-circuit release thermal magnaetic: (s)
non-tripping duration stated by the manufacturer for 02s P
short-circuit release electronic: (s)
Time duration of current when reduced to the rated 08s P
current: shall be twice the delay-time stated by the
manufacturer: (s)
Rated current 1600 A (Ir=1,0XIn) P
Operating time, overload releases: - NA
the circuit-breaker does not trip:
Operating time, short-circuit releases - N/A
(electromagnetic), shall not trip: (s) L1-L2:
L1-L3:
L2-1.3:
Operating time, short-circuit releases (electronic), shall P
not trip: (s) L1 L1:>08s
L2 L2:>0,8s
L3: L3:>0,88
8.3.3.2 Test of dielectric properties, impulse withstand voltage (Uimp indicated):
8.3.34 The 1,2/50ps impulse voltage shall be applied five times for each polarity at intervals
partt of 1s minimum
- rated impulse withstand voltage (kV) : 8 kv
- sea level of the laboratory: 60 m
- fest Uimp main circuits (kV) : 9,8 kv
- test Uimp auxiliary circuits (kV) : - N/A
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- test Uimp control circuits (kV) : - N/A
- test Uimp on open main contacts (equipment suitable| 12,3 kV P
for isolating) (kV) :
a) Application of test voltage
) Between all terminals of the main circuit connected |Compliance P
together (incl. contro! and auxiliary circuits connected
to the main circuit) and the enclosure or mounting
plate, with the contacts in all normal positions of
operation.
7 iiy Between each pole of the main circuit and the other { Compliance P
(' poles connected together and to the enclosure or
mounting plate, with the contacts in alt normal
positions of operation.
iii) Between each control and auxiliary circuit not Compliance P
normally connected to the main circuit and:
- the main circuit
- other circuits - N/A
- exposed conductive parts - N/A
- enclosure of mounting plate - NFA
iv) equipment suitable for isolation Compliance P
equipment not suitable for isolation
- no unintentional disruptive discharge during the test's | Compliance
Test of dielectric properties, dielectric withstand voltage (Uimp not indicated). -
- rated insulation voltage (V) : 1000 V P
( - main circuits, test voltage for 1 min (V) 2200V P
(__ - auxiliary circuits, test voltage for 1 min (V) - N/A
- control circuits, test voltage for 1 min (V) - N/A
8.3.32.2 |Application of test voltage
1) with circuit-breaker in the closed position
- between all live parts of all poles connected together Compliance P
and the frame of the circuit-breaker .
- between each pole and all the other poles connected | Compliance P
to the frame of the circuit-breaker
2) with the circuit-breaker in the open position and,
adg:iitional[y, in the tripped position, if any.
- between all live parts of all poles connected together Compliance P
and the frame of the circuit-breaker.
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- between the terminals of one side connected
together and the terminals of the other side connected
together,

Compliance

b)

Contrel and auxiliary circuits

- between ali the control and auxiliary circuits which
are not normally connected to the main circuit,
connected together, and the frame of the circuit-
breaker.

N/A

2

-where approptiate, between each part of the control
an auxiliary circuits which may be isolated from the
other parts during normal operation and all the other
parts connected together,

N/A

No unintentional disruptive discharge during the tests

Compliance

8.3.3.2

For circuit-breaker suitable for isolation, the leakage
current shall be measured through each pole with the
contacts in the open position, at a test voltage of 1,1
Ue, and shall not exceed 0,5mA.

20,01 mA/ 759V

8.3.3.3

Mechanical operation and operational performance capability

8.3.3.3.2

Construction and mechanical operation

Construction

A withdrawable circuit-breaker shall be checked for the
requirements stated in 7.1.1

N/A

A circuit-breaker with stored energy operation shall be
checked for compliance with 7.2.1.1.5, regarding the
charge indicator and the direction of operation of
manual energy storing

N/A

b)

Mechanical operation

A circuit-breaker with dependent power operation shall
comply with the reguirements stated in 7.2.1.1.3

N/A

A circuit-breaker with dependent power operation shall
operate with the operating mechanism charged to the
minimum and maximum limits stated by the
manufacturer

N/A

A circuit-breaker with stored energy operation shall
comply with the requirements stated in 7.2.1.5 with the
auxiliary supply voltage at 85% and 110% of the rated
control supply voltage.

1

NIA

it shall also be verified that the moving contacts cannot
be moved from the open position when the operating
mechanism is charged to slightly below the full charge

as evidenced by the indicating device
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For a trip-free circuit-breaker it shall not be possible to
maintain the contacts in the touching or closed position
when the tripping release is in the position to trip the
circuit-breaker

N/A

If the closing and opening times of a circuit-breaker
are stated by the manufacturer, such times shall
comply with the stated values

N/A

Undervoltage releases

Undervoltage releases shall comply with the
requirements of 7.2.1.3 of Part 1. For this purpose, the
release shall be fitied to a circuit-breaker having the
maximum current rating for which the release is
suitable

N/A

Dirop out voltage

It shall be verified that the release operates to open
the circuit-breaker between the voltage limits specified

N/A

The voltage shall be reduced from rated voltage ata
rate to reach 0 V in approximately 30 s

N/A

The test for the fower limit is made without current in
the main circuit and without previous heating of the
release coil

N/A

in the case of a release with a range of rated voitages,
this test applies to the maximum voltage of the range

N/A

The test for the upper limit is made starting from a
constant temperature corresponding fo the application
of rated control supply voltage to the release and rated
current in the main poles of the circuit-breaker

N/A

This test may be combined with the temperature-rise
test of 8.3.3.6

N/A

In the case of a release with a range of rated voltages,
this test is made at both the minimum and maximum
rated control supply voltages

N/A

Test for limits of operation

Starting with the circuit-breaker open, at the
temperature of the test room, and with the supply
voltage at 30% rated maximum conirol supply voltage,
it shall be verified that the circuit-breaker cannot be
closed by the operation of the actuator

N/A

When the supply voltage is raised to 85% of the
minimum control supply voltage, it shall be verified that
the circuit-breaker can be closed by the operation of

the actuator

N/A
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i)

Performance under overvoltage conditions

With the circuit-breaker closed and without current in
the main circuit, it shall be verified that the
undervoltage release will withstand the application of
110% rated control supply voltage for 4 h without
impairing its functions

N/A

d)

Shunt releases

Shunt releases shall comply with the requirements of
7.2.1.4 of Part 1. For this purpose, the release shall be
fitted to a circuit-breaker having the maximum rated
current for which the release is suitabls

T

N/A

It shall be verified that the release will operate to open
the circuit-breaker at 70% rated contro! supply voltage
when tested at an ambient temperature of + 55 °C + 2
°C without current in the main poles of the circuit-
breaker

T

N/A (

In the case of a release having a range of rated contro!
supply voltages, the test voltage shall be 70% of the
minimum rafed confrol supply voltage

N/A

8.3.3.33

Operational performance capability without current.

Type designation or serial number

TS1600H 4P

Sample no:

5141

Rated current In (A)

1600 A

Rated operational voltage: Ue (V)

890V

Rated control supply voltage of closing mechanism:

Uc (V)

Rated control supply voltage of shunt releases:

Uc ()

Rated control supply voltage undervoltage releases:

Uc (V)

Ambient temperature 10-40 °C :

25°C

Number of operating cycles per hour

20 Cycles per hour

Number of cycles without current (total)
{closing mechanism energized at the rated Uc)

Number of cycles without current (without releases)

2500 Cycles

Applied voltage: closing mechanism (V)

10% of total cycles for circuit-breaker with fitted shunt
release: .
(50% at the beginning- and 50% at the end of the test.)

Energized at the rated Uc
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Applied voltage: shunt releases (V)

N/A

10% of total cycles for circuit-breaker with
undervoltage releases:

(50% at the beginning- and 50% at the end of the test.)
Energized at the minimum rated Uc

N/A

10 cycles without applied voltage at the undervoltage
releases.
(Shall not possible to close the circuit-breaker.)

i

N/A

Applied voltage: undervoltage releases (V)

N/A

Electrical components do not exceed the value
indicated in tab. 7.

Compliance

8.3.3.34

Operational performance capability with current.

Rated current: In (A)

1600 A

Maximum rated operational voltage: Ue (V)

6s0v

Conductor cross-sectional area (mm?) :

500mm* X2

Number of operating cycles per hour

20 Cycles per hour

Number of cycles with current (total) 500 Cycles

(closing mechanism energized at the rated Uc)

Applied voltage: closing mechanism (V) P
For circuit-breaker fitted with adjustable releases, test | Compliance

shall be made with the overload setting at maximum

and short-circuit setting at minimum.

Conditions, makefbreak operaﬁons:

- test voltage UlUe = 1,0 {V) .o b1: 11:691,8V P
.......................................................................... L2: L2: 7008V
.......................................................................... L3: L3; 708,3 V

-test current fle = 1,0 (A} o L1: L1: 16818 A P
.......................................................................... L2: L2: 1625 A
.......................................................................... L3 L3: 1602 A

- power factorfiime constant: 0,73 P
- frequency: (Hz) 60 Hz P
- on-time (ms): 1000 ms P
- off-time {s}: 1798 P
Electrical components do not exceed the value Compliance P

indicated in tab. 7.

TRF No, IEC60947_2F




Page 61 of 133

EKI

Report No. 2131728.51

IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
8.3.3.3.5 |Additional test of operational performance capability without current for
withdrawable circuit-breaker. e
Number of operations cycles : 100 - N/A
After test, the isolating contacts, withdrawable - N/A
mechanism and interlocks shall be suitable for
further service.
8.3.3.4 Overload performance

this test applies to circuit-breaker of rated current up to and including 830 A

Type designation or serial number

Sample no:

Rated current In (A)

Rated operational voltage: Ue (V)

Rated control supply voltage of closing mechanism:

Uc (V)

Rated control supply voltage of shunt releases:

Ue (V)

Rated control supply voltage undervoltage releases:

Ue (V)

Ambient temperature 10-40 °C : - N/A
Number of operating cycles per hour - N/A
Maximum rated operational voltage: tUe (V) - N/A
Number of operating cycles per hour - N/A
Number of cyclas with current (total) - N/A
{closing mechanism energized at the rated Uc)

Applied voltage: closing mechanism (V) - N/A
For circuit-breaker fitted with adjustable releases, test |- N/A
shall be made with the overload/short-circuit seftings

at maximum.

Conditions, overload operations:

- test voltage U/Ue = 1,05 (V) .o L1: - NIA
........ U OTPUURUROUSUTOUIVO RO I
.......................................................................... L3:

- test current AC/DC: lfie = 8,0/2.5 (A) - NIA
.......................................................................... L1:
.......................................................................... L2
.......................................................................... L3:

- power factorftime constant; - N/A
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- Number of cycles manually opened: 8 - N/A
- Number of cycles automatically opened by an - NIA
overload release: 3
- frequency: (Hz) - N/A
- on-time max 2s: - N/A
8.3.3.5 Verification of dielectric withstand
- equal to twice the rated operational voltage witha |[1380V P
minimum of 1000 V for 5 seconds
- no breakdown or flashover No
For circuit-breaker suitable for isolation, the leakage < 0,02 mA/768V
current shall be measured through each pole with the
contacts in the open position, at a test voltage of 1,1
Ue, and shall not exceed 2 mA.
8.3.36 Verification of temperature-rise
bl - the values of temperature-rise do not exceed those |See table S1-1 (4P) P
specified in tabh. 7,
Temperature rise of main circuit terminals < 80 K (K) © (= 69,1 K
conductor cross-sectionat area (mm?) : 500 mm* x 2
test current le (A) : 1600 A
8.3.37 Verification of overload releases
Test current: 1.45 times the value of their current 2320 A P
setting at the reference temperature: (A)
Conventional tripping time: 540 s p
<ih when In < 63A, <2h whenin>63 A
8.3.38 Verification of undervoltage and shunt releases
Circuit-breaker fitted with undervoltage releases. - N/A
The release shall not operate at 70% of the minimum
control supply voltage -
and shall operate at 35% of the maximum control - N/A
supply voltage.
Circuit-breaker fitted with shunt releases. - NfA
The release shall operate at 70% of the minimum
rated control supply voltage. Test made at room
temperature.
8.3.3.9 Verification of the main contact position for circuit-breakers for isolation
actuating force for opening (N) e 216 N —
test force with blocked main contacts for 108 (N) . 648 N :
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Dependent power operation - N/A
Supply voltage of 110% of rated voltage (V).........: - N/A
Three attempts of 5 s to operate the equipment at - N/A
Intervals of 5 min.
Independent power operation - NfA
Three attempts to operate the equipment by the stored |- N/A
energy.
Lock ability of driving mechanism in OFF-position at - N/A
test force and blocked main contacts ........o.o.......... :
Position indicator does not show OFF-position after Compliance P
capture of test force at blocked main contacts
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B.3.4 TEST SEQUENCE Il {lcs):
8.3.4.1 Test of rated service short-circuit breaking capacity
Test sequence of operation: 0 —t—CO -t-CO
Type designation or serial number TS1600H 3P
Sample no: S2-1 Rev
Rated current: In (A) 1600 A
Rated operational voltage: Ue (V) 240V
Rated service short-circuit breaking capacity: (kA) 57 KA
Rated control supply voltage of closing mechanism:
Uc (V)
Rated control supply voltage of shunt release:
Uc (V)
For circuit-breaker fitted with adjustable releases, test | Compliance
shall be made with the current and time settings at
maximum.
closing mechanism energized with 85% at the rated |- N/A
Ue: (V)
The circuit-breaker is mounted complete on its own Compliance P
support or an equivalent support.
Test made in free air: Compliance

Distances of the metallic screen’s: (all sides)

Side : 73.5 mm, Front;: 0 mm

Top bottom : no screen

The characteristics of the metallic screen:

- woven wire mesh - N/A
- perforated metal Compliance P
- expanded metal - N/A
- ratio hole area/total area; 0,45-0,65 0,5
- size of hole: <30mm? <30mm?*
- finish: bare or conductive plating Compliance
Test made in specified individual enclosure: - NIA
Details of these tests, including the dimensions of the
enclosure:
Fuse "F" Compliance P
copper wire: diameter 0,8 mm, 50 mm long e
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Circuit is earthed at: (load-star- or supply-star point) Load-star point P
Conductor cross-sectional area (mm?) : 2CX50X10 mm? P
If terminals unmarked: - N/A
fine connected at: (underside/upside)
Tightening torques: (Nm) 50 Nm
Test sequence of operation: O —~t—CO ~t—CO Compliance
- test voltage UMle = 1,05 (V) e, L1 [L1:2538V
.......................................................................... L2: L2: 2530V
-------------------------------------------------------------------------- L3: L3: 254,1 V
- r.m.s. test current AG/DC: (A)....v.veveeeeeenenn L1:  |L1:67,7KkA P
.......................................................................... L2:  |L2: 57,6 kA
.......................................................................... L3: 1.3: 57,5 kA
power factorftime constant : 0,2
- Factor *n” 2,27
- peak test current (A) 131,1 kA

Test sequence "0O"

- max. let-through current: (kApeak) .................. L1, JL1:121,5kA P
.......................................................................... L2:  |L2: 93,1 kA
.......................................................................... LS: L3: 8710 kA

- Joule integral IPdt (A28) ....coveeveeeiencniieerene L1  [L1:70,1 MA%s P
.......................................................................... L2:  |L2: 43,0 MA%s
.......................................................................... L3: L3: 31,8 MAZS

Pause, t; (min) 3 P
Test sequence "CO"

- max, let-through current; (kApeak) .................. L1:  |L1:87,5kA P
.......................................................................... L2:  [L2: 105,0 kA
-------------------------------------------------------------------------- LS: L3: 1 16,7 '(A

- Joule integral IPdt (A%8) w...veeeervroeeeeeeoseso L1; {L1:286MA% P
.......................................................................... L2:  |L2: 49,3 MA%s
-------------------------------------------------------------------------- L3: LS: 57’0 MAZS

Pause, t: {min) 3 P
Test sequence "CO"

- max. let-through current: (kApeak} ................. L1:  |L1:100,8 kA P
.......................................................................... L2:  |L2: 80,6 kA
.......................................................................... L3;

L3: 115,71 kKA
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- Joule integral 12dt {A28) ...cvveernmremsennisniscinnniss Li:  |L1:51,9MA’s P
.......................................................................... L2:  |L2: 30,9 MA%s
-------------------------------------------------------------------------- L3: L3: 64‘1 MAZS
Melting of the fusible element Compliance P
Holes in the PE-sheet for test sequence "0O" - NIA
Cracks observed Compliance
8.3.4.2 Operational performance capability with current.
Rated current: in {A) 1600 A
Maximum rated operational voltage: Ue (V) 240V
Conductor cross-sectional area (mm?) : 500 mm? X2
Number of operating cycles per hour 20 Cycles per hour
Number (5% of the number given in column 4, tab. 8) |25 Cycles
of cycles with current (total)
(closing mechanism energized at the rated Uc)
Applied voltage: closing mechanism (V) - N/A
Eor circuit-breaker fitted with adjustable releases, test | Compliance P
shall be made with the overload setting at maximum
and short-circuit setting at minimum.
Conditions, makefbreak operations:
- test voltage UIUe = 1,0 (V) ooreeeeveereinosssnrenen L1 |L1:2435V P
.......................................................................... L2: L2: 2505V
.......................................................................... L3 L3: 2515V
- test current 118 = 1,0 (A)orevrerrrrreesreererenes L1:  |L1: 1604 A P
.......................................................................... L2: L2: 1618 A
.......................................................................... L3 L3: 1806 A
- power factor/iime constant: 0,71 P
- frequency: (Hz) 60 Hz P
- on-time (ms}): 1000 ms P
- off-time (s): 179 s P
8.3.4.3 Verification of dielectric withstand
- equal to twice the rated operational voltage with a
minimum of 1000 V 1000V P
- no breakdown or flashover No P
- the leaking current for circuit-breaker suitable for
isolation: (<2mA / 1.1 Ue) <114 mA/264V P
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8.34.4 Verification of temperature-rise
- the values of temperature-rise do not exceed those |See table S2-1R (3P) P
specified in tab. 7,
Temperature rise of main circuit terminals. <753K P
<80K (K):
conductor cross-sectional area (mm?) 500 mm*x2
test current le (A) : 1600 A
8.34.5 Verification of overload releases
Test current: 1.45 times the value of their current 2320A P
setting at the reference temperature: (A)
Conventional tripping time: 5355 P
<1h when In < 63A, <2h whenin>63 A
8.3.4 TEST SEQUENCE 1l (les):
8.3.4.1 Test of rated service short-circuit breaking capacity
Test sequence of operation: 0 —t - CO ~t~CO
Type designation or serial number TS1600H 3P
Sample no: 52-2
Rated current: In (A) B30 A
Rated operational voltage: Ue (V) 240V
Rated service short-circuit breaking capacity: (kA) 57 kA
Rated control supply voltage of closing mechanism:
Uc (V)
Rated control supply voltage of shunt release;
Uc ()
For circuit-breaker fitted with adjustable releases, test Compliance
shall be made with the current and time  settings at
maximum.
closing mechanism energized with 85% at the rated - N/A
Ue: (V)
The circuit-breaker is mounted complete on its own Compliance p
suppott or an equivalent support.
Test made in fres air: Compliance
Distances of the metallic screen’s: (all sides) Side : 73.5 mm, Front : 0 mm
Top bottom : no SCregn.—

Wi ey
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The characteristics of the metalllc screen:

- woven wire mesh

- perforated metal Compliance P
- expanded metal - N/A
- ratio hole areaftotal area: 0,45-0,65 0,5

- size of hole: <30mm? < 30mm’

- finish: bare or conductive plating Compliance

Test made in specified individual enclosure: - NA
Details of these tests, including the dimensions of the

enclosure:

Fuse *F™ Compliance P
copper wire: diameter 0,8 mm, 50 mm leng

Circuit is earthed at; (load-star- or supply-star polnt) Load-star point P
Conductor cross-sectional area (mm?) 2CX40X5 mm? P
If terminals unmarked: - N/A
line connected at: (underside/upside)

Tightening torques: {Nm) 50 Nm

Test sequence of operation: O -t~ CO -t—-CO Compliance

- test voltage U/Ue = 1,05 (V) ccvrcervnnninresnnnens L1:  |L1:2837V
.......................................................................... L2: L2: 2528V
------------------------------------------------------------------------ L3: LS: 254,0 V

-r.m.s. test current AC/DC: (A)...ovmeericriniacnnns L1:  |L1:57,7KA P
.......................................................................... L2 12: 57,6 kKA
.......................................................................... L3: L3. 57,5 kA

power factorftime constant : 0,20

- Factor *n” 2,27

- peak test current (A) 131,1 kA

Test sequence "O” _

- max. let-through current: (KApeak) .......oveeeeen. L1:  [L1:123,2KA P
.......................................................................... L2: L2: 93,1 kA
.......................................................................... L3: LS. 91 l3 kA

- Joule integral Pdt (A8) ooeer.vvveeevecrmmmerecenracsenine 11:  |L1:73,9 MA%s P
.......................................................................... L2 |L2: 44,6 MA%s
-------------------------------------------------------------------------- L3: L3: 36,2 MAzS

Pause, t: (min) 4 P
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Test sequence "CO"

- max, let-through current; (kApeak) ................. L1:  [L1:751kA P
.......................................................................... L2: L2:110,2 KA
.......................................................................... ]_3: L3. 1 11 ,4 k.A

- Joule integral Pdt (A8) ....ooecoovvvoeooero L1 (L1 32,8 MA%s P
.......................................................................... L2:  [L2: 59,6 MA%s
.......................................................................... L3: 1.3 65,0 MAZS

Pause, t: {min) 3

Test sequence "CO” 3
- max. let-through current: (kApeak) ................. L1: (L1 112,4 kA P (
.......................................................................... L2; L2: 78,2 kA
.......................................................................... L3: ]—3. 97,5 kA

- Joule integral IZdt {A%8) ......coveveereeeeeerv e L1:  [L1:664MA%s P
.......................................................................... L2 |L2: 38,0 MA%s
.......................................................................... L3.’ L3. 4317 MAZS

Melting of the fusible element Compliance P
Holes in the PE-sheet for test sequence "0” - N/A
Cracks observed Compliance P

8.3.4.2 Operational petformance capability with current.

Rated current; In (A)

Maximum rated operational voltage: Ue (V)

Conductor cross-sectional area (mm2)

Number of operating cycles per hour - N/A
Number (5% of the number given in column 4, tab. 8) |- N/A ( ‘
of cycles with cuirent (total)

(closing mechanism energized at the rated Uc)

Applied voltage: closing mechanism (V) - N/A
For circuit-breaker fitted with adjustable releases, test |- N/A
shall be made with the overload setting at maximum

and short-circuit setting at minimum.

Conditions, make/break operations:

- test voltage U/Ue = 1,0 (V) eooveeverrse. Lt |- N/A
.......................................................................... L2;
.......................................................................... L3:

- test current e = 1,0 (A) veverereeoooorroo, Lt |- N/A
.......................................................................... L2:
.......................................................................... L3:
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- powet factor/time constant:

N/A

- frequency: (Hz)

N/A

- on-time (ms}:

N/A

- off-time (s):

N/A

8.34.3

Verification of dielectric withstand

- equal to twice the rated operational voltage with a
minimum of 1000 V

1000V

- no breakdown or flashover

No

- the leaking current for circuit-breaker suitable for
isolation: (<2mA [ 1.1 Ue)

<077 mA/264V

8344

Verffication of temperature-rise

- the values of temperature-rise do not exceed those
specified in tab. 7.

N/A

Temperature rise of main circuit terminals.
<80K (K):

N/A

conductor cross-sectional area (mm?)

N/A

test current ls (A} :

N/A

8.3.4.5

Verification of overioad releases

Test current; 1.45 times the value of thelr current
setting at the reference temperature: (A)

9136 A

Conventional tripping time:
<thwhen In < 63A, <2h when In > 63 A

517 s

8.34

TEST SEQUENCE li {[cs):

8.3.4.1

Test of rated service short-circuit breaking capacity

Test sequence of operation: 0 -t —CO -t~ CO

Type designation or serial number

TS1600H 3P

Sample no:

62-3

Rated current: In (A)

1800 A

Rated operafional voltage: Ue (V)

460V

Rated service short-circuit breaking capacity: (kA)

50 kA

Rated control supply voltage of closing mechanism:

Ue (\)

Rated control supply voltage of shunt release:

Uc (V)
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For circuit-breaker fitted with adjustable releases, test Compliance P
shall be made with the current and time settings at
maximum.
closing mechanism energized with 85% at the rated |- N/A
Uc: (V)
The circuit-breaker is mounted complete on its own Compliance P
support or an equivalent support.
Test made in free air: Compliance
Distances of the metallic screen’s: (all sides) Side : 73.8 mm, Front : 0 mm
Top bottom : no screen
The characteristics of the metallic screen:
- woven wire mesh - N/A
- perforated metal Compliance P
- expanded metal - N/A
- ratio hole area/total area; 0,45-0,65 0,5
- size of hole: <30mm? < 30mm?
- finish: bare or conductive plating Compliance P
Test made in specified individual enclosure: - NA
Details of these tests, including the dimensions of the
enclosure:
Fuse "F™ Compliance P
copper wire: diameter 0,8 mm, 50 mm fong
Circuit is earthed at: (load-star- or supply-star point) Load-star point P
Conductor cross-sectional area (mm?) : 2CX50X10 mm? P
If terminals unmarked: - N/A
line connected at: (underside/upside)
Tightening torques: (Nm) 50 Nm
Test sequence of operation; O —t—CO —t— CO Compliance
- test voltage U/Ue = 1,05 (V) ..o, L1 |L1:486,2V
.......................................................................... L2: L2:488,7 V
.......................................................................... L3: L3: 484,7 V
- r.m.s. test current AC/DC: (A)ecvvcvecevrsvernn, L1:  [L1:50,9kA p
.......................................................................... L2: |L2:50,3kA
.......................................................................... L3: L3: 50,5 kA
power factoritime constant : 0,23 P
- Factor "n” 2,17 [ 7 TN
i r g\ ——
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- peak test current (A) : 110,9 kKA

Test sequence "0°

- max. let-through current; (kApeak) ..........coeeeee L1: |L1:1089KA
.......................................................................... L2: |L2: 82,4 KA
.......................................................................... LS: L3: 86,2 kA

- Joule integral 12dt (A8) .....coervvrrererrsscersseneeens Li:  |L1:62,0 MA%s p
.......................................................................... L2:  {L2: 38,3 MA%s
.......................................................................... L3: L3.l 35|3 MA?.S

Pause, {: (min) 5 P
Test sequence "CO"

- max. let-through current: (kApeak) ........coeeenae L1: L1: 86,5 kA P
.......................................................................... L2:  |L2:83,1kA
-------------------------------------------------------------------------- L3: L3: 106|8 kA

- Joulle integral Pat (A28) ........vveromreersessssssansences L1:  |L1:45,8 MA’s P
.......................................................................... L2 |L2: 37,9 MA%s
.......................................................................... L3: L3. 64,3 MAZS

Pause, t: {min) 3 P
Test sequence "CO”

- max. let-through current: (KApeak) ......c.ccceweee. L1:  |L1:73.8KA P
.......................................................................... L2:  jL2:102,3kA
-------------------------------------------------------------------------- L3: L3: 98,6 kA

- Joule integral 12dt (A%8) ....c.ceereeennrereinmmisinniians L1 |L1:31,5MA%s P
.......................................................................... L2:  |L2: 54,7 MA%s
.......................................................................... L3: L3: 54,1 MAZS

Melting of the fusible element Compliance P
Holes in the PE-sheet for test sequence "O” - N/A
Cracks observed Compliance

8.34.2 Operational performance capability with current.

Rated current: in (A) 1600 A

Maximum rated operational voltage: Ue (V) 460V

Conductor cross-sectional area (mm?) 500 mm? X 2

Number of operating cycles per hour 20 Cycles per hour

Number (5% of the number given in column 4, tab. 8) 25 Cycles

of cycles with current (total)

{closing mechanism energized at the rated Uc)

Applied voitage: closing mechanism (V) - N/A
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For circuit-breaker fitted with adjustable releases, test |- N/A
shall be made with the overload setting at maximum
and short-circuit setting at minimum.
Conditions, make/break operations:
- test voltage UUe = 1,0 (V) wovveeveevvoesoresrn, L1 |L1: 4720V P
.......................................................................... L2 L2: 474,8V
.......................................................................... L3: L3: 4768V
~test current 118 = 1,0 (A) ccroereveveeeeoro s, L1 |L1: 1600 A P
.......................................................................... L2 L2: 1622 A
.......................................................................... L3: L3: 1610 A
- power factor/fime constant: 0,70 P
- frequency: (Hz) 60 Hz P
- on-time {ms): 1000 ms P
- off-time (s): 179 s P
8.34.3 Verification of dielectric withstand
- equal to twice the rated operational voltage with a
minimum of 1000 V 1000V P
- 1o breakdown or flashover No P
- the leaking current for circuit-breaker suitable for
isolation; (<2mA / 1.1 Ue) < 0,58 mA /506 V P
8.3.44 Verification of temperature-rise
- the values of temperature-rise do not exceed those |See table S2-3 (3P) p
specified in tab. 7.
Temperature rise of main circuit terminals. <784 K P
S80K (K):
conductor cross-sectional area {} : 500 mm2x 2
test current le (A) : 1600 A
8.345 Verification of overload releases
Test current: 1.45 times the value of their current 2320 A P
selting at the reference temperature: (A)
Conventional tripping time: 532s P
<thwhen In < 83A, <2Zhwhen In > 83 A
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8.3.4

TEST SEQUENCE il (Ics):

8.3.41

Test of rated service short-circuit breaking capacity

Test sequence of operation: O —t—-CO -t-CO

Type designation or serial number

TS1600H 3P

Sample no:

82-4 Rev

Rated current: In (A)

1600 A

Rated operational voltage: Ue (V)

690V

Rated service short-circuit breaking capacity: (kA)

35kA

Rated control supply voltage of closing mechanism:

Ue (V)

Rated control supply voltage of shunt release:

Uc {V)

For circuit-breaker fitted with adjustable releases, test
shall be made with the current and time settings at
maximum.

Compliance

closing mechanism energized with 85% at the rated

Ue: (V)

<
b

The circuit-breaker is mounted complete on its own
support or an equivalent support.

Compliance p

Test made in free air:

Compliance

Distances of the metaliic screen’s: (all sides)

Side : 73.5 mm, Front : 0 mm

Top bottom : no screen

The characteristics of the metallic screen:

/m_/'\

- NIA

- woven wire mesh

- perforated metal Compliance P
- expanded metal - N/A
- ratio hole areaftotal area: 0,45-0,65 0,5

- size of hole: <30mm® < 30mm?

- finish: bare or conductive plating Compliance

Test made in specified individual enclosure: - N/A
Details of these tests, including the dimensions of the

enclosure:

Fuse "F": Compliance p
copper wire: diameter 0,8 mm, 50 mm long

Circuit is earthed at: (load-star- or supply-star point) Load-star point P
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Conductor cross-sectional area (mm?) : 2CX50X10 mm? P
If terminals unmarked: - N/A
ine connected at: (underside/upside)
Tightening torques: (Nm) 50 Nm
Test sequence of operation; 0 ~t - CO —{—CO Compliance
- test voltage U/Ue = 1,05 (V) ...c..coevvrcrccn, L1 [L1:734,9V
.......................................................................... L2 JL2: 7367V
------------------------------------------------------------------------- L3: L3: 733|0 V
- r.m.s. test current AC/DC: (A)....oveerveeveeenn, L1: |L1:35,1kA P
.......................................................................... L2: (L2:35,0kA
.......................................................................... L3: La: 35,1 kA
power factor/time constant : 0,24
- Factor n” 217
- peak test current (A) : 76,3 kA
Test sequence "0”
- max. let-through current: (kApeak) ................. L1:  |L1:74,5KA P
.......................................................................... L2:  [L2:58,3KA
.......................................................................... L3: L3: 63,2 kA
- Joule integral %t (AZS) .....e..ovvoveverersoeeeereeren L1:  [L1: 31,5 MA%s P
.......................................................................... L2:  |L2: 21,6 MA%s
-------------------------------------------------------------------------- L3: L3: 20’4 MAZS
Pauss, t: (min) 5 P
Test sequence "CO"
- max. let-through current; (kApeak) .................. L1:  |L1: 86,9 kA P
.......................................................................... L2: 1.2: 74,7 kA
.......................................................................... L3: L3: 65]9 kA
- Joule integral Pdt (A8) ....oovevevvvreooeoo L1:  |L1:17,9MA%s p
.......................................................................... L2: L2 30,9 MA%s
.......................................................................... L3: L3: 24,7 MAZS
Pause, {; (min) 3 P
Test sequence "CO”
- max. let-through current: (kApeak) .................. L1:  |L1:62,8KA P
.......................................................................... L2: L2: 58,0 kKA
.......................................................................... L3: L3: 74,5 ]{A
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- Joule integral Pt (A%S) .......coesrmerereevesssinsenns L1:  |L1:252 MA’s p
.......................................................................... L2 [L2: 20,3 MA®s
.......................................................................... L3: L3: 32,0 MA2S
Meiting of the fusible element Compliance P
Holes in the PE-sheet for test sequence "0° - NIA
Cracks chserved Compliance
8.3.4.2 Operalional performance capability with current.
Rated current: In {A) 1600 A
(-- Maximum rated operational voltage: Ue (V) 890V
v Conductor cross-sectional area (mm?) 500 mm? X 2
Number of operating cycles per hour 20 Cycles per hour
Number (5% of the number given in column 4, tab. 8) 125 Cycles
of cycles with current (total)
(closing mechanism energized at the rated Uc)
Applied voltage: closing mechanism (V) - N/A
For circuit-breaker fitted with adjustable releases, test |- NIA
shall be made with the overload setting at maximum
and short-circuit setting at minimum.
Conditions, make/break operations:
- test voltage UUe = 1,0 (V) cevveverermiernmesiosenens Lf:  |L1:716,5V P
.......................................................................... L2: 12: 7188V
.......................................................................... 13 L3: 7160V
- test current Ve = 1,0 (A) v rrcerreeermmrenreresen L1:  [L1: 1822 A P
.......................................................................... L2 L2: 1622 A
(e L3:  |L3:1624A
%
- power factor/time constant: 0,73 P
- frequency: (Hz) 80 Hz P
- oh-time {ms): 1000 ms P
- off-time (s): 1798 P
8.343 Verification of dielectric withstand
- equal to twice the rated operational voltage with a
minimum of 1000 V 1380V P
- no breakdown or flashover No P
- the leaking current for circuit-breaker suitable for
isolation: (<2mA / 1.1 Us) <0,07 mA /769 V P
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8.3.44 Verification of temperature-rise
- the values of temperature-rise do not exceed those |See table $2-4R (3P)
specified in tab. 7.
Temperature rise of main circuit terminals. <789K P
<80K (K):
conductor cross-sectional area (mm2) : 500 mm2 x 2
test current le {(A) : 1800 A
8.3.4.5 Verification of overload releases
Test current: 1.45 times the value of their current 2320A P
setting at the reference temperature: (A)
Conventional tripping time: 537 s P
<Thwhen In < 63A, <ZhwhenIn>63 A
8.3.4 TEST SEQUENCE I/l {Ics=lcu);
8.3.5 TEST SEQUENCE Ill {lcu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time

withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equal
to their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-gircuit breaking capacity, is verified when |
carrying out test sequence IV.

For integrally fused circuit-breakers, test sequence V applies in place of this

sequence.
Type designation or serial number TS1600H 3P
Sample no: 531 '
Rated current; In (A) 1600 A

Rated operational voltage: Ue (V) 240V

Rated uitimate short-circuit breaking capacity: (kA) 75 kA

Rated contro! supply voltage of closing mechanism:

Uc (V)
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Rated control supply voltage of shunt release:
Uc (V)
This test sequence need not be made when lcu = lcs
8.3.5.1 The operation of overload releases shall be verified at twice the value of their
current setting on each pole separately.
The operafing time shall not exceed the max. value stated by the manufacturer for
twice the current setfing at the reference temperature, on a pole singly.
Time specified by the manufacturer: 152~317 s
- Operation time: (8) ....cvvveercnrmmsrimiinssneinnes L1: 2168 p
.......................................................................... L2 204 s
.......................................................................... L3: 220s
.......................................................................... N:
8.3.6.2 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is O —t - CO
For circuit-breaker fitted with adjustable releases, test | Compliance P
shall be made with the current and time settings at
maximurm.
closing mechanism energized with 85% at the rated |- N/A
Uc: (V)
The circuit-breaker is mounted complete on its own Compliance P
support or an equivalent support.
Test made in free air: Compliance P

Distances of the metallic screen’s: (all sides)

Top bottom : no screen

Side : 73.5 mm, Front : 0 mm P

The characteristics of the metallic screen:

copper wire: diameter 0,8 mm, 50 mm long

- woven wire mesh - N/A
- perforated metal Compliance P
- expanded metal - N/A
- ratio hole areaftotal area: 0,45-0,65 0,5

- size of hole: <30mm® < 30mm?

- finish: bare or conductive plating Compliance

Test made in specified individual enclosure: - N/A
Details of these tests, including the dimensions of the

enclosure:

Fuse "F" Compliance P

Circuit is earthed at: (load-star- or supply-star point)

Load-star point
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Conductor cross-sectional area (mm?) : 2CX50X10 mm? P
If terminals unmarked: - N/A
line connected at: (underside/upside)
Tightening, torques: (Nm) 50 Nm
Test sequence of operation: O —t —CO Compliance
- test voltage U/Ue = 1,05 (V) .oocevvcevernrecnnn, L1: |L1:2536V
.......................................................................... L2: L2: 2538V
-------------------------------------------------------------------------- L3: L3: 253l7 V
- r.m.s, test current AC/DC: (A)..oveveeeeeeeeen. L1:  |L1:759kA P
.......................................................................... L2: L2: 76,3 kA
.......................................................................... L3: L3: 74]8 kA
power factor/time constant : 0,20
- Facter "'n” 2,27
- peak test current (Amax) : 172,9 kA
Test sequence "0O"
- max. let-through current: (kApeak) .................. L1:  [L1:126,1kA P
.......................................................................... L2 L2: 1228 kA
-------------------------------------------------------------------------- L3: L3: 109,8 }{A
- Joule integral 2t (A%S) .....vveevveeeseereess e, L1 |L1:92,5 MA%s P
.......................................................................... L2:  |L2: 71,7 MA%s
.......................................................................... L3: L3: 50‘5 MAQS
Pause, t: {(min) 4 P
Test sequence “CO”
- max. let-through current: (kApeak) ................. L1  [L1:128,1 KA P
.......................................................................... L2 12: 110,1 kA
.......................................................................... L3: L3: 1 1 1 |4 kA
= Joule integral FPdt (A8) ....ocveveeeecreeci s, L1 |L1:92,0MA%s P
.......................................................................... L2:  |L2: 84,0 MA%s
.......................................................................... L3: L3 53'9 MAzs
Melting of the fusible element Compliance P
Holes in the PE-sheet for test sequence 0" - N/A
Cracks observed Compliance P
8.3.53  |Verification of dielectric withstand L
- equal to twice the rated operational voltage witha | 1000V P
minimum of 1000 V for 5 seconds
- no breakdown or flashover
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-the leaking current for circuit-breaker suitable for <01mA/J264V
isolation: (<BmA /1,1 Ue)

8.3.54 Verification of overload releases
The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 92~182 s
- Operation HmMe: (8} w.oceirvereeeinnmnses s L1 123 s
.......................................................................... L2: 1228
.......................................................................... L3: 129s
.......................................................................... N:

8.3.5 TEST SEQUENCE Il (lcu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equal
to their rated ultimate short-circuit breaking capacity, ihis test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verifisd when
carrying out test sequence IV.

For integrally fused circuit-breakers, test sequence V applies in place of this
sequence.

Type designation or serial number TS1600H 3P
Sample no: S$3-2

Rated current: In (A) 830 A

Rated operational voltage: Ue (V) 240V

Rated ultimate short-circuit breaking capacity: (kA) 75 kA

Rated control supply voltage of closing mechanism:

Uc (V)

Rated contro! supply voltage of shunt release:

Ue (V)
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This test sequence need not be made when lcu = lcs

8.3.5.1 The operation of overload releases shall be verified at twice the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer; 162~317 s
- Operation time: (8} ...ccoooveeveereecevre e L1: 218s
.......................................................................... L2 212s
.......................................................................... L3:  |214s
.......................................................................... N:

8.352 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is O —t - CO
For circuit-breaker fitted with adjustable releases, test |Compliance P
shall be made with the current and time seftings at
maximum.
c]o'sing mechanism energized with 85% at the rated |- NA
Ue: (V)
The circuit-breaker is mounted complete on its cwn Compliance P
support or an equivalent support.
Test made in free air: Compliance

Distances of the metallic screen’s: (all sides)

Side : 73.5 mm, Front: 0 mm

Top bottom : no screen

The characteristics of the metallic screan:

N/A

- woven wire mesh -

- perforated metal Compliance P
- expanded metal - N/A
- ratio hole area/total area: 0,45-0,65 0,5 ‘

- size of hole: <30mm? < 30mm?

- finish: bare or conductive plating Compliance

Test mads in specified individual enclosure: - N/A
Details of these tests, including the dimensions of the

enclosure:

Fuse "F" Compliance P
copper wire: diameter 0,8 mm, 50 mm long

Circuit is earthed at: (foad-star- or supply-star point) Load-star point p
Conductor cross-sectional area (mm?) ; P

2CX40X5 mm? /

TRF No. [EC80947_2F
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Clause Requirement + Test Result - Remark Verdict
If terminals unmarked: - NIA
line connected at: (undersidefupside)
Tightening, torques: (Nm) 50 Nm P
Test sequence of operation: 0 —t—-CO Compliance
- test voltage UiUe = 1,05 (V) .vivecviiicnnnes L [L1:2538V P
.......................................................................... L2: L2: 2532V
.......................................................................... L3: L3: 254’1 V
- r.m.s. test current AC/DC: (A)..cocviecenienaricenans L1;  |L1:75,9KA P
.......................................................................... L2: L2: 78,3 kA
.......................................................................... L3' L3: 74,8 kA
power factor/time constant : 0,20 P
- Factor 'n” 2,28
- peak test current (Amax) 172,9 KA
Test sequence "O” '
- max. let-through current: (kApeak) .........ccovenuee L1:  |L1: 1425 kA P
.......................................................................... L2:  |L2: 1207 kA
.......................................................................... L3: L3. 108‘0 k.A
~ Joule integral 12dt (A%8) ..ot L1: L1: 98,0 MA®s P
.......................................................................... L2:  |L2: 68,4 MA%s
.......................................................................... L3: L3: 48,9 MAZS
Pause, t: (min) 6 P
Test sequence "CO”
- max. let-through current; (kApeak) .....ceveeee Li: L1; 133,3 kKA P
.......................................................................... L2 L2: 89,6 kA
.......................................................................... LS: L3: 127,9 kA
- Joule integral Pdt (A%S) ......cvcvmeerirerinsininnans L1:  |L1: 85,3 MA%s P
.......................................................................... L2 |L2: 48,1 MAs
.......................................................................... L3: L3 75’1 MAﬂs
Meiting of the fusible element Compliance P
Holes in the PE-sheet for test sequence "0” - N/A
Cracks observed Compliance P
8.3.5.3 Verification of dielectric withstand
- equal to twice the rated operational voltage with a 1000V P
minimum of 1000 V for 5 seconds
- no breakdown or flashover

TRF No. [EC60947_2F
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Clause Requirement + Test Result - Remark Verdict
- the leaking current for circuit-breaker suitable for S131mA/264V p
isolation: (<6mA /1,1 Ue)_
8.3.54 Verification of overload releases
The operation of overload releases shall be verified at 2.5 times the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 92~182 s
- Operation ime: (8) ......ccvveeeveevrec s, L1: 128s P
.......................................................................... L2: 125 s 3
.......................................................................... L3 126 (
.......................................................................... N:
8.3.5 TEST SEQUENCE Il (leu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equal
to their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when

carrying out test sequence IV,

For integrally fused circuit-breakers, test sequence V applies in place of this

sequence.
Type designation or serial number TS1600H 3P
Sample no: 53-3

Rated current: in (A) 1600 A
Rated operational voltage: Ue (V) 460 V

Rated ultimate short-circuit breaking capacity: (kA) B85 kA

Rated control supply voltage of closing mechanism:
Ue (V)

Rated control supply voltage of shunt release:
Uc (V)

TRF No. IEC60947_2F
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Clause Requirement + Test Resuit - Remark Verdict
This test sequence need not he made when lcu = lcs

8.3.5.1 The operation of overload releases shall be verified at twice the value of their
current setting on each pole separatsaly.
The operating fime shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 152~317 s
- Operation tme: (8) ...cereeirervrr i erercsisinaie L1: 211s P
................... PSSP PUUTRURIRUPIOR BV~ 2158
.......................................................................... L3: 209s
.......................................................................... N:

B8.3.5.2 Test of rated ultimate short-circuit breaking capacity
The test sequence of aperations is 0 —t-CO
For circuit-breaker fitted with adjustable releases, test | Compliance P
shall be made with the current and time settings at
maximum.
closing mechanism energized with 85% at the rated |- N/A
Ue: (V)
The circuit-breaker is mounted complete on its own Compliance P
support or an equivalent support.
Test made in free air: Compliance

Distances of the metallic screen’s: (all sides)

Side : 73.5 mm, Front: 0 mm

Top bottom : no screen

The characteristics of the metallic scre'en:

N/A

- woven wire mesh -

- perforated metal Compliance P
- expanded metal - N/A
- ratio hole areaftotal area: 0,45-0,65 0,6

- size of hole: <30mm?® < 30mm?

- finish: bare or conductive plating Compliance

Test made in specified individual enclosurs: - N/A
Details of these tests, including the dimensions of the

enclosure:

Fuse "F" Compliance P

copper wire: diameter 0,8 mm, 50 mm leng

Circuit is earthed at: (load-star- or supply-star point)

Load-star point

Conductor cross-sectional area (mm?) :

2CX50X10 mm?

TRF No. IEC60847_2F
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Clause Requirement + Test Result - Remark Verdict
If terminals unmarked: - N/A
line connected at: (underside/upside)
Tightening, torques: (Nm) 50 Nm
Test sequence of operation; 0 —1—CO Compliance
- test voltage U/Ue = 1,05 (V) ..oocvvrcvevnnecrinns L1: |L1:484,8V
.......................................................................... L2 L2: 4855V
-------------------------------------------------------------------------- L3: L3: 484,4 V
- r.m.s. test current AG/DC: (A)....venrrereerirernns L1:  |L1:67,0kA P
.......................................................................... L2:  |L2:65,7 kA
.......................................................................... L3 L3. 65,8 kA
power factor/time constant : 0,20
- Factor "n” 2,25
- peak test current (Amax} : 149,3 kA
Test sequence "O”
- max. let-through current: (kApeak) ...........ceve.. L1: |11 140,3 kA P
.......................................................................... L2: 12: 111,86 kA
.......................................................................... L3: L3: 105'7 kA
- Joule integral 12t (A%8) ..o vveeerreeeercereeieneeens 11: |L1:989MA%s P
.......................................................................... L2:  112:652 MA%s
.......................................................................... LS: L3: 50’2 MA28
Pause, t. (min) 5 P
Test sequence "CQO”
- max. let-through current: (kApeak) .................. L1: L1 98,7 kA P
.......................................................................... L2: L2: 130,0 kA
.......................................................................... L3: L3: 125]9 kA
- Joule integral Pdt (A8) .oooooveersrvreeorsorennenneee L1:  |L1:589MA%s P
.......................................................................... L2:  [L2: 932 MA%s
.......................................................................... L3: L3: 93]3 MAZS
Melting of the fusible element Compliance P
Holes in the PE-shest for test sequence “O” - NIA
Cracks observed Compliance P
8.3.5.3 Verification of dielectric withstand :
- equal to twice the rated operational voitage witha | 1000V P
minimum of 1000 V for 5 seconds
- no breakdown or flashover No P

TRF No. IEC60947_2F
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Clause Requirement + Test Result - Remark Verdict
- the leaking current for circuit-breaker suitable for <3,0mA/B06V P
isolation: (<B6mA /1,1 Ue)

8.3.54 Verification of overload releases
The cperation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer; 92~182 s
-~ Operation iMe; {8) ....ccomreeienie e L1: 127 s P
.......................................................................... L2: 128 s
.......................................................................... L3: 127 s
.......................................................................... N:

835 TEST SEQUENCE Il {lcu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equal
to their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence IV,

For integrally fused circuit-breakers, test sequence V applies in place of this
sequence.

Type designation or serial number TS1800H 3P
Sample no: 83-4Rev
Rated current: In (A} 1600 A
Rated operational voltage: Ue (V) 690V

Rated ultimate short-circult breaking capacity: (kA}) 45 KA

Rated control supply voltage of closing mechanism:

Ue (V)

Rated control supply voltage of shunt release:
Uec (V)

TRF No. IEC60947_2F

0007505 Bﬁﬁl

et e

| OPUP MY



JEKI

Page 87 of 133 Report No. 2131728.51
[EC 60947-2

Clause Requirement + Test Result - Remark Verdict
This test sequence need not be made when lcu = lcs

8.3.56.1 The operation of overload releases shall be verified at twice the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer; 152~317 s
- Operation iMe: (8) .o.cooevvceeciiniee L1: 214 s
.......................................................................... L2 203s
.......................................................................... L3: 211s
.......................................................................... N: :

8.3.5.2 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is O —t—CO
For circuit-breaker fitted with adjustable releases, fest | Compliance P
shall be made with the current and time setlings at
maximum,
closing mechanism energized with 85% at the rated |- N/A
Uc: (V)
The circuit-breaker is mounted complete on its own Compliance P
support or an equivalent support.
Test made in fres air: Compliance

Distances of the metallic screen’s: (all sides)

Side : 73.5 mm, Front : 0 mm

Top boftom : no screen

The characteristics of the metallic screen:

N/A

- woven wire mesh -

- perforated metal Compliance P
- expanded metal - N/A
- ratio hole areaftotal area; 0,45-0,65 0,5

- size of hole: <30mm? < 30mm?

- finish: bare or conductive plating Compliance

Test made in specified individual enclosure: - NIA
Details of these tests, including the dimensions of the

enclosure:

Fuse °F*: Compliance P
copper wire: diameter 0,8 mm, 50 mm long

Circuit Is earthed at; (load-star- or supply-star point) Load-star point P

Conductor cross-sectional area {mm?) ;

2CX50X10 mm?

TRF No. IEC60947_2F
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Clause Requirement + Test Result - Remark Verdict
If terminals unmarked: - NIA
line connected at: (underside/upside)
Tightening, torques: (Nm) 50 Nm
Test seqguence of operation: 0 —-t—-CO Compliance
- test voltage UfUe = 1,05 (V) .ococeeececreviea L1 L1: 7348V
.......................................................................... L2: L2: 7348V
.......................................................................... L3: L3: 733,0 V
-r.m.s. test current AC/DC: (A}, L1;  {L1:453KA P
.......................................................................... L2: 1.2: 45,0 kA
.......................................................................... L3:‘ 13: 45,3 kA
power factorftime constant ; 0,24
- Factor "'n” 2,13
- peak test current (Amax) : 96,6 kA
Test sequence "0°
- max. let-through current: (kApeak) .................. L1 L1: 95,8 kA P
.......................................................................... L2 L2: 74,1 kA
.......................................................................... I—3: L3. 79'1 I(A
- Joute integral Pdt {A%8) v.ovvveveeeeee e L1 |L1:52,1 MA%s P
.......................................................................... L2:  |L2: 33,8 MA%s
.......................................................................... L3: L3: 32,0 MA23
Pause, t: (min) 10 P
Test sequence "CO”
- max. letthrough current: (kApeak) .................. Li:  |L1:943KA P
.......................................................................... L2 L2: 86,4 kA
.......................................................................... L3: L3: 69'1 kA (
- Joule integral 12dt (A28) ..o.ocvveeerveereerenrrecrerans L1;  |L1:48,9 MA®s p
.......................................................................... L2:  |L2: 43,5 MA%s
.......................................................................... L3: L3: 28,0 MAZs
Melting of the fusible element Compliance P
Holes in the PE-sheet for test sequence "0O” - N/A
Cracks observed Compliance P
8353 Verification of dielectric withstand
- equal to twice the rated operational voltage witha |1 380V P
minimum of 1000 V for § seconds
- no breakdown or flashover No P

TRF No. IEC60847_2F
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Clause Requirement + Test Result - Remark Verdict
- the leaking current for circuit-breaker suitable for | 0,78 mA/750V p
isolation; {<6mA /1,1 Ue)
8.3.5.4 Verification of overload releases
The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.
The operating fime shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 92~182 s
- Operation time: (8) ..o L1: 127 s
.......................................................................... L2: 126 s
................ VU OVUTOPP PP URRVPRSVETRY B 126 s
.......................................................................... N:
83.5 TEST SEQUENCE I {fcu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated shori-time
withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equal
to their rated ultimate short-circuit breaking capacity, this test sequence need not be

made, since, in this case, the ultimate short-circuit breaking capacity, is verified when |

carrying out test sequence V.

For integrally fused circuit-breakers, test sequence V applies in place of this
seguence.

Type designation or serial number TS1600H 4P
Sample no: 53-1

Rated current: In (A) 1600 A
Rated operational voltage: Ue (V) 240V

Rated ultimate short-circuit breaking capacity: (kA) 75 kA

Rated contro} supply voltage of closing mechanism:

Uc (\h

Rated control supply voltage of shunt release:

Uc (V)
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Clause Regquirement + Test Result - Remark Verdict
This test sequence need not be made when lcu = lcg

8.3.5.1 The operation of overload releases shall be verified at twice the value of thefr
current setting on sach pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 152~317 s
- Operation time: (8) «vvveev v L1: 226s
.......................................................................... L2:  [215s
.......................................................................... L3: 24 s
.......................................................................... N:

8.3.52 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is O —~t-=CO _
For circuit-breaker fitted with adjustable releases, test | Compliance P
shall be made with the current and time settings at
maximum. :
closing mechanism energized with 85% at the rated |- N/A
Uc: (V)
The circuit-breaker is mounted complete on its own Compliance P
support or an equivalent support.
Test made in free air; Compliance

Distances of the metallic screen’s: (all sides)

Side : 73.5 mm, Front : ¢ mm

Top botiom : no screen

The characteristics of the metallic screen:

-N/A

- woven wire mesh -

- perforated metal Compliance P
- expanded metal - N/A
- ratio hole areaftotal area; 0,45-0,65 0,5

- size of hole: <30mm® < 30mm?

- finish: bare or conductive plating Compliancg

Test made in specified individual enclosure: - NIA
Details of these tests, including the dimensions of the

enclosure;

Fuse "F" Compliance P
copper wire: diameter 0,8 mm, 50 mm long

Circuit is earthed at: (load-star- or supply-star point) Load-star point P
Conductor cross-sectional area (mm?) : 2CX50X10 mm? I

TRF No. IEC60947_2F
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Clause Requirement + Test Result - Remark Verdict
If terminals unmarked: - N/A
line connected at; (underside/upside)
Tightening, torques: (Nm) 50 Nm
Test sequence of operation: 0 ~{—CO Compliance
- test voltage UfUe = 1,05 (V) oovvcvevrcmrerinrons L1: (L1:25634V
.......................................................................... L2: 12: 2633V
.......................................................................... L3: L3 253,5 v
- r.m.s. test current AC/DC: (A).eovvcrcrvncicneriinne L1:  {L1:759KkA P
.......................................................................... L2: L2: 78,3 kA
......................................................................... L3: L3: 74,8 kA
power factor/time constant 0,20 P
- Factor "n” 228
- peak test current {Amax) : 172,9 kKA
Test sequence "0O"
- max. let-through current: (KApeak) .......cocorvvene. L1 [L1:142,2KA P
.......................................................................... L2: |L2:128,1 kA
-------------------------------------------------------------------------- L3: L3: 65,5 kA
- Joule integral 7t (A%S) .....ooovcvvvemreereeremreereerenn L1 |Lt:102,1 MA®s P
.......................................................................... L2:  |L2: 80,0 MAs
.......................................................................... L3' 1_3' 19’5 MAZS
Pause, t: (min) 4 P
Test sequence "CO”
- max. let-through current: (kApeak) .........ccoceen. L [T TKA P
.......................................................................... L2: L2: 77,6 kA
-------------------------------------------------------------------------- L3: L3: 8015 kA
- Joule integral 12t (A%8) ....vvvveeneereeresrmreenseerennas L1:  [L1:84,0 MA®s P
.......................................................................... L2:  [L2: 41,1 MA%s
.......................................................................... L3: L3: 33,6 MAZS
Melting of the fusible element Compliance P
Holes in the PE-sheet for test sequence "0C” - N/A
Cracks observed Compliance P
8.35.3 Verification of dielectric withstand
- equal to twice the rated operational voltage witha (1000 V P
minimum of 1000 V for & seconds
- no breakdown or flashover No p
TRF No. IEC60247_2F
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Clause Reguirement + Test . Resuit - Remark Verdict
~ the leaking current for circuit-breaker suitable for <0 1mA/S264V P
isolation; (<6mA /1,1 Ue)

8.3.54 Verification of overload releases
The operation of overload releases shall he verified at 2,5 times the value of their
current setting on each pole separately.
The operating time shall not excesd the max, value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 92~182 s
- Operation ime: {S} ....ovvvvvvvcivirernre e L1: 123 s P
.......................................................................... L2; 128 s
.......................................................................... L3: 121s
.......................................................................... N:

8.3.5 TEST SEQUENCE Il (icu)

Rated uitimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equal
to their rated ultimate shori-circult breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verifiad when
carrying out test sequence IV.

For integrally fused circuit-breakers, test sequence V applies in place of this
seguence.

Type designation or serial number TS1600H 4P
Sample ne: 83-2

Rated current; in (A) - 630 A

Rated operational voltage: Ue (V) 240V

Rated ullimate short-circuit breaking capacity; (kA) 75 kA

Rated control supply voltage of closing mechanism:

Ue (V)

Rated control supply voltage of shunt release:

Uc (V)
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Clause Requirement + Test Result - Remark Verdict
This test sequence need not be made when lcu = Ics

8.3.5.1 The operation of overload releases shall be verified at twice the value of their
current setting on each pole separately.
The operating time shall not excesd the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 1562~317 s
- Operation time: {8) e L1 222 s
.......................................................................... L2: |224s
.......................................................................... L3: 220s
.......................................................................... N:.

8.3.5.2 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is O —t—CO
For circuit-breaker fitted with adjustable releases, test | Compliance P
shall be made with the current and time  setiings at
maximum.
closing mechanism energized with 85% atthe rated |- N/A
Uc: (V)
The circuit-breaker is mounted complete on its own Compliance P
support or an equivalent support.
Test made in free air: Compliance

Distances of the metallic screen’s: (all sides)

Side : 73.5 mm, Front : 0 mm

Top bettom : no screen

The characteristics of the metallic screen:

- woven wire mesh - N/A
- perforated metal Compliance P
- expanded metal - N/A
- ratic hole areaftotal area; 0,45-0,65 0,5 P
- size of hole: <30mm? <30mm’

- finish: bare or conductive plating Compliance P
Test made in specified individual enclosure: - N/A
Details of these tests, including the dimensions of the

enclosure:

Fuse "F*: Compliance P

copper wire: diameter 0,8 mm, 50 mm tong

Circuit is earthed at: (load-star- or supply-star point)

Load-star point

Conductor cross-sectional area (mm?)

2CX40X5 mm?
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Clause Requirement + Test Result - Remark Verdict

If terminals unmarked: - N/A
line connected at: (underside/upside)
Tightening, torques: (Nm) 50 Nm
Test sequence of operation: O —t— CO Compliance
- test voltage U/Ue = 1,05 (V) vovrevveeceeeeeeeiinns L1: L1: 2534V
.......................................................................... L2: L2: 2533V
.......................................................................... L3: L3: 253,5 V
- r.m.s. test current AC/DC: (A)...c.civvceiiiinnnns L1 [L1:759KA P
.......................................................................... L2 [L2: 76,3 kKA
.......................................................................... L3: L3. 74,8 kA
power factor/time constant : 0,20
- Factor "n® 2,28
- peak test current (Amax) : 172,9 KA
Test sequence “0"
- max. let-through current; (kApeak) ..........cevv... L1:  JL1:99.3KA P
.......................................................................... L2: L2: 100,6 kA
-------------------------------------------------------------------------- L3: L3: 65|4 }(A
- Joule integral At (A8) ......eveereeeeeereeeeeeeere. L1:  |L1:71,2 MA%s P
.......................................................................... 12:  [L2:86,2 MA%s
.......................................................................... L3: L3: .19’7 MAQS
Pause, t: (min) 8 P
Test sequence "CQO”"
- max. let-through current: (kApeak) .......c..c....... Lt jL1:121,8 KA P
.......................................................................... L2: L2; 148,7 kA
-------------------------------------------------------------------------- L3: LS: 58'4 kA
- Joule integral 12dt (A%) ...........cmmmreusereseessriesis L1:  |L1:69,5 MA%s P
.......................................................................... L2:  |L2: 108,2 MAZ%s
.......................................................................... L3: . 2

L3: 18,4 MA’s
Melting of the fusible element Compliance P
Holes in the PE-sheet for test sequence "0” - NIA
Cracks observed Compliance P

8.3.5.3 Verification of dielectric withstand |

- ggual to twice the rated operational voitage witha 1000V P
minimum of 1000 V for 5 seconds
- no breakdown or flashover No P
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Clause Requirement + Test Result - Remark Verdict
- the leaking current for circuit-breaker suitable for 0,45 mA/S264V P
isolation: (<6mA { 1,1 Ue)

8.3.54 Verification of overload releases
The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 92~182 s
- Operation tiMe: () ..o L1; 130s
.......................................................................... L2 127 5
.......................................................................... L3 i25s
.......................................................................... N:

835 TEST SEQUENCE IIl (fcu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utllization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current,

For circuit-breakers of utilization B having a rated short-time withstand current equal
to their rated ultimate short-circuit breaking capacity, this test sequence need not be
mads, since, in this case, the ultimate shori-circuit breaking capacity, is verified when
carrying out test sequence IV.

For integrally fused circuit-breakers, test sequence V applies in place of this
sequence.

Type designation or serial number TS1600H 4P
Sample no: 83-3

Rated current: In (A) 1600 A
Rated operational voltage: Ue (V) 4680V

Rated ultimate short-circuit breaking capacity: (kA) B85 kA

Rated contro} supply voltage of closing mechanism: -

Uc (V)

Rated control supply voltage of shunt releass: -

Uc (V)
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Clause Requirement + Test Resuit - Remark Verdict
This test sequence need not be made when leu = Ics

8.3.5.1 The operation of overload releases shall be verified at twice the value of their
current setting on sach pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufaciurer: 152~317 s
- Operation time: (8) .oc.ooeecieeiiiieeeece v L1 217s
.......................................................................... L2 226 s
.......................................................................... L3: 221s
.......................................................................... N:

8.3.5.2 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is 0 —t - CO
For circuit-breaker fitted with adjustable releases, test | Compliance p
shall be made with the current and time settings at
maximum.
closing mechanism energized with 85% at the rated - NA
Uc: (V)
The circuit-brealker is mounted complete on its own Compliance P
support or an equivalent support.
Test made in free air: Compliance P

Distances of the metallic screen’s: (all sides)

Side : 73.5 mm, Front : 0 mm

Top bottom : no screen

The characteristics of the metallic screen:

- woven wire mesh - N/A
- perforated metal Compliance P
- expanded metal - NIA
- ratic hole areaftotal area: 0,45-0,65 0,5

- size of hole: <30mm? < 30mm’

- finish: bare or conductive plating Compliance

Test made in specified individual enclosure: - N/A
Details of these tests, including the dimensions of the

enclosure:

Fuse "F*; Compliance P

copper wire: diameter 0,8 mm, 50 mm long

Circuit is earthed at: (load-star- or supply-star point)

l.oad-star point

Conductor cross-sectional area (mm?)

2CX50X10 mm?

TRF No. [EC60947_2F
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If terminals unmarked: - N/A
line connected at: {underside/upside)
Tightening, torques: (Nm}) 50 Nm P
Test sequence of operation: O —t-CO
- test voltage U/Ue = 1,05 (V) .ccoevvrvemievinianns L1 [L1:4848V P
.......................................................................... L2: L2: 4854V
.......................................................................... L3: L3: 484,8 V
-1.m.s. test current AC/DC: (A).eocrrmnrvccninnens Lt: jL1:67,0kA P
.......................................................................... L2:  |L2:657 kA
.......................................................................... L3: L3: I65'8 kA
power factor/time constant : 0,2
- Factor "n" 223
- peak test current (Amax) : 149,3 kA
Test sequence *0”
- max. let-through current; (kApeak) ... L1:  [L1: 993 KA P
.......................................................................... L2: L2: 100,7 kA
.......................................................................... L3: L3: 100'4 KA
- Jouls integral At (A28) ....evvevereeercrniereisnieninns L1:  |L1:681 MA%s P
.......................................................................... L2:  |L2: 59,8 MA%s
.......................................................................... L3: L3: 48,1 MA2S
Pause, t: (min) 2 P
Test sequence "CO”
- max. let-through current: (kApeak) ................ L1 [L1:127,7 KA P
.......................................................................... L2: L2: 134,2 kA
.......................................................................... LB: LS: 80,0 kA
- Joule integral At (A%S) ............ouemreerrasrerecsnes L1:  [L1:77,3MA%s P
.......................................................................... L2: [L2: 91,8 MA%s
.......................................................................... L.3: L3: 40‘0 MAZS
Melting of the fusible element Compliance P
Holes in the PE-sheet for test sequence "O* - NFA
Cracks observed ' Compliance P
8.3.5.3 Verification of dielectric withstand
- equal to twice the rated operational voltage witha | 1000V P
minimum of 1000 V for 5 seconds ‘
- no breakdown or flashover No P
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Clause Requirement + Test Result - Remark Verdict
- the leaking current for circuit-breaker suitable for <0,78mA 506V P
isolation; (<BmA /1,1 Ue)

8.3.54 Verification of overload releases
The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 92~182 s
- Operation time: (8) «evveeceeveeeree e b1 124 s
.......................................................................... L2 120 s
.......................................................................... L3: i21s
.......................................................................... N:

835 TEST SEQUENCE {if (lcu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equal
to their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying ouf test sequence V.

For integrally fused circuit-breakers, test sequence V applies in place of this
seguence.

Type deslgnation or serial number TS1600H 4P
Sample no: 53-4Rev
Rated current; In (A) 1600 A
Rated operational voltage: Ue (V) 890V

Rated uitimate short-circuit breaking capacity: (kA) 45 kKA

Rated control supply voltage of closing mechanism:

Uc (V)

Rated contral supply voltage of shunt release:

Ue (V)

TRF No. IEC60947_2F
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Clause Requirement + Test Result - Remark Verdict
This test sequence need not he made when lcu = Ics

8.3.51 The operation of overload releases shall be verified at twice the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the cuirent setting at the reference temperature, on a pole singly.
Time specified by the manufacturer; 152~317 s
- Operation tiMe? (8) ...ovveeeerecrirecermr s Lt 218s P
.......................................................................... L2: 218s
.......................................................................... L3: 2245
.......................................................................... N:

8.3.5.2 Test of rated ultimate shori-circuit breaking capacity
The test sequence of opsrations is 0 —-t-CO
For circuit-breaker fitted with adjustable releases, test |Compliance P
shall be made with the current and time settings at
maximum.,
closing mechanism energized with 85% at the rated |- N/A
Ug: (V)
The circuit-breaker is mounted complete on its own Compliancs P
support or an equivalent support.
Test made in free air: Compliance
Distances of the metallic screen's: (all sides) Side : 73.5 mm, Front : 0 mm P

The characteristics of the metallic screen:

- woven wire mesh - N/A

- perforated metal Compliance P

- expanded metal - N/A .
- ratio hole areaftotal area: 0,45-0,65 0,5

- size of hole: <30mm? < 30mm?

- finish: bare or conductive plating Compliance

Test made in specified individual enclosure: - N/A
Details of these tests, including the dimensions of the

enclosure:

Fuse "F" Compliance P

copper wire: diameter 0,8 mm, 50 mm long

Circuit is earthed at: (load-star- or supply-star peint)

| oad-star point

Conductor cross-sectional area (mm?) :

2CX50X10 mm*

TRF No. [ECE0947_2F
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Clause Requirement + Test Result - Remark Verdict
If terminals unmarked: - NfA
line connected at; (underside/upside)
Tightening, torgues: (Nm) 50 Nm
Taest sequence of operation: O -t—CO Compliance
- test voltage UfUe = 1,05 (V) ovcevnrcrceccniinn, L1:  |L1: 73568V
.......................................................................... L2: L2: 7327V
.......................................................................... L3: L3: 732,8 V
- .m.s. test current AC/DC: (A).cvcervecrimeeniien, L1: |L1. 453 kA P
.......................................................................... L2 L2: 45,0 kKA
-------------------------------------------------------------------------- L3: L3: 45,3 kA
power factorftime constant : 0,24 P
- Factor "n” 2,14
- peak test current (Amax) : 98,8 kA P
Test sequence "O” _
- max. let-through current: (kKApeak) .....ccccceevnie. L1: |L1:955kA P
.......................................................................... L2: L2: 73,9 kA
-------------------------------------------------------------------------- LS' L3: 79.3 kA
- Joule integral IPAE (A8) ........ooereervcosseressnene 11;  |L1:52,1 MA%s P
.......................................................................... L2:  |L2: 38,1 MA%s
-------------------------------------------------------------------------- L3: L3: 36,8 MAZS
Pause, t: {min} 3 P
Test sequence "CO"
- max. let-through current: (kApeak) .........coevee. L1:  |L179,1KA P
.......................................................................... L2: L2: 75,3 kA
PPN L3: LS. 95’3 kA
- Joute integral Zdt (AS) .........ovvervvcemmeeresernieene L1, |L1:43,3MA%s P
.......................................................................... L2:  |L2: 37,9 MA%s
.......................................................................... L3: L3: 57,8 MAZS
Melting of the fusible element Compliance P
Holes in the PE-sheet for test sequence "0” - N/A
Cracks ohserved Compliance P
8.3.53 Verification of dielectric withstand e
- equal to twice the rated operational voltage witha  [1380 V P
minimum of 1000 V for 5 seconds
- no breakdown or flashover No P
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Clause Requirement + Test Result - Remark Verdict
- the leaking current for circuit-breaker suitable for =1,0mA/758YV P
isolation: (<6mA/ 1,1 Ug)

8.3.5.4 Verification of overload releases
The operation of overload releases shall be verified at 2,5 times the value of their
current selting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specifisd by the manufacturer: 92~182 s
- Operation iMe: (8) coovveieiiiieneiieieeeeeea, L1: 127 s
.......................................................................... L2 127 s
.......................................................................... L3: 127 s
.......................................................................... N:

8.3.5 TEST SEQUENCE Il (Icu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of tilization B having a
rated ultimate short-circuit breaking capacity higher than the rated shori-time
withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equal
to their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence |V,

For integrally fused circuit-breakers, test sequence V applies in place of this
ssguence.

Type dasignation or serial number TS1600H 4P
Sample no: S3-5

Rated current; In (A) 1600 A
Rated operational voltage: Ue (V) 240V 3

Rated ultimate short-circuit breaking capacity: (kA) 75 kA

Rated control supply voltage of closing mechanism:

Ue (V)

Rated control supply voltage of shunt release:

Uc (V)
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Clause Requirement + Test Result - Remark Verdict
This test sequence need not be made when lcu = Ics

8.3.5.1 The operation of overload releases shall be verified at twice the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 152~317 s
- Operation ime: {8) ..o ccvrerirmm i L1: [230s P
.......................................................................... L2 -
.......................................................................... L3: -
.......................................................................... N: 230s

8.3.5.2 Test of rated uftimate short-circuit breaking capacity
The test sequence of operations is 0 —t—CO
For circuit-breaker fitted with adjustable releases, test |Compliance P
shall be made with the current and time settings at
maximum.
closing mechanism energlzed with 85% at the rated |- N/A
Uc: (V)
The circuit-breaker is mounted complete on its own Compliance P
support or an equivalent support.
Test made in free air: Compliance

Distances of the metallic screen’s: (all sides)

Side : 73.5 mm, Front : 0 mm

Top bottom ; no screen

The characteristics of the metallic screen:

- woven wire mesh - N/A
- perforated metal Compliance P
- expanded metal - NfA
- ratio hole area/total area; 0,45-0,65 0,5 P
- size of hole: <30mm? < 30mm?

- finish: bare or conductive plating Compliance

Test made in specified individual enclosure: - N/A
Detalls of these tests, including the dimensions of the

enclosure:

Fuse "F" Compliance P
copper wire; diameter 0,8 mm, 50 mm long

Circuit is earthed at: (load-star- or supply-star point) Load-star point P
Conductor cross-sectional area (mm?) : 2CX50X10 mm? P

TRF No. IEC60947_2F
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Clause Requirement + Test Resuit - Remark Verdict
If terminals unmarked: - N/A
line connected at: (underside/upside)
Tightening, torques: (Nm) 50 Nm P
Test sequence of operation: O —t—CO Compliance
- test voltage U/Ue = 1,05 (V) oo, L1 |L1:1458V
e
~T.m.8. tast currert AC/DC: (A).veeveeccnriiae L1 L1: 77,7 kA P
.......................................................................... L2:
.......................................................................... L3:
power factorftime constant : 0,20
- Factor 'n” 2,15
- peak test current (Amax) 167,5 kA
Test sequence "0°
-max. letthrough current: (kApeak) ........co....... L1 L1: 122,9 kA P
e
- Joule integral Pt (A%S) ....oorvvvoirevriensreecrnreenns L1: L1 67,9 MA%s P
.......................................................................... L2
.......................................................................... L3:
Pause, t: (min) 4
Test sequence "CO”°
- max. let-through current: (kApeak) .................. L |[L1:110,2KA P
————
- Joule integral 20t (A28) ..o..vvveeeesreere e L1:  [L1: 56,4 MA%s P
.......................................................................... L2:
.......................................................................... L3:
Melting of the fusible element Compliance p
Holes in the PE-sheet for test sequence "0” - N/A
Cracks observed Compliance P

8353  |Verification of dielectric withstand .
- equal to twice the rated operational voltage witha 1000V P
minimum of 1000 V for § seconds
- no breakdown or flashover No
- the leaking current for circuif-breaker suitable for SO77TmA/ 264V
isolation: (<BmA /1,1 Ue)
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Clause Requirement + Test Result - Remark Verdict
8.3.5.4 Verification of overload releases
The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately. _
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 92~182 8
- Operation time: (8} ...coevirimieicenmnniinscen L1: 1228 P
.......................................................................... L2: -
.......................................................................... L3 -
.......................................................................... N: 129s
8.3.6 TEST SEQUENCE IV
Rated short-time withstand current
Except where the combined test sequence applies, this test sequence applies to
circuit-breakers of utilization category B and to those circuit-breaker of category A
covered by note 3 of table 4, and comprises the following tests:
Where integrally fused circuit-breaker are of utilization category B, they shall meet the
requirements of this sequence,
Type designation or serfal number TS16800H 3P
Sample no: 541
Rated current: In (A) 1600 A
Rated operational voltage: Ue (V) 690V
Rated short-time withstand current: (kA/s) 25 kA 1s
Rated frequency: (Hz) 60 Hz
8.3.6.1 Verification of overioad releases
The operation of overload releases shall be verified at twice the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current sefting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 162~317 s
|- Operation tiMe: (8) ..vuveseerrermeseressiessseerrisemessinses L1  |223s
.......................................................................... L2 229 s
.......................................................................... L3: 211s
.......................................................................... N:
TRF No. [EC60847_2F \ g g o .
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8.3.6.2 Test of rated short-time withstand current.
For this test, any over-current release, including the instantaneous override, if any,
likely to operate during the test, shall be rendered inoperative. e
- test frequency: (Hz) 60 Hz p
- duration of the test: (s) 1s P
- test frequency: (Hz) 60 Hz P
- power factor / time constant (ms): 0,25 P
- factor "n" 2,09 P
- test voltage: (V) e L1:  [L1:7249V P
.......................................................................... L2 L2: 7246V
-------------------------------------------------------------------------- L3: L3: 724’9 V
- r.m.s, test current: (KA).....ovcvvesieereeses s L1:  {L1:25,5kA P
.......................................................................... L2; L2: 25,6 kA
.......................................................................... Ls: L3: 25,4 [(A
- highest peak current: (kA) 53,5 kA P
8.3.6.3 Verification of temperature-rise _
- the values of temperature-rise do not exceed those |See table S4-1 (3P) P
specified in tab. 7.
Temperature rise of main circtit terminals. <87,0K P
<BOK (K): '
conductor cross-sectional area (mm?) : 500 mm=X 2
test current le (A) 1600 A
B8.3.64 Test of short-circuit breaking capacity at the max. short-time withstand current,

Rated short-time withstand current; (kA/s)

Test sequence; O —t—CO

max. available time setting of the short-time delay |04 s
short-circuit release. (s)
- test voltage UfUe = 1,05 (V) .cocovveeveeeenn, L1: L1: 7249V P
e 8 12:7246Y

L3: 7249V
-T.m.s. test current AC/DC: (A)evvcneereeeenn, L1: L1: 25,5 kA P
........ tg L2: 25,6 kA
................................................................. : L3: 25.4 kA
- test frequency: (Hz) 60 Hz P
- power factor / time constant (ms): 0,25 _ P
- factor "n” 2,09 P i P%
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Clause Requirement + Test Result - Remark Verdict
Test sequence "0’
- max. let-through current: (kApeak) .................. L. lL1:511KkA
.......................................................................... ll.-.gs L2: 4017 kA
.......................................................................... . LS: 44’8 kA
- Joule integral Pt (A28 ....covveeeeerecerrerseneerennas L1 [L1: 266,86 MA%s P
.......................................................................... :::23:, 19 260;4 MAzs
.......................................................................... . L3: 257,8 MAZS
Pause, t: {min) 5 P
- the circuit-breaker shall remain closed for the shori- P
time corresponding to the max. available fime setting
of the shori-time delay short-circuit release and -
- the instantaneous override, if any, shall not operate. P
-pause; t (s)
Test sequence "CO”
- max, let-through current: (kApeak) ............cc.... L1 L1: 49,8 kA P
.......................................................................... IE%E L2.. 38,4 kA
.......................................................................... 0 L3: 46’3 kA
- Joule integral PPdt (A8} ..o L1: L1: 7,8 MA%s P
-------------------------------------------------------------------------- i]:gi L2: 8,3 MAzs
-------------------------------------------------------------------------- O L3: 1’2 MAzs
Pause, t: (min)
- the circuit-breaker shall remain closed for the short- P
time corresponding to the max. available time setting
of the short-time delay short-circuit release and -
- the instantaneous override, if any, shall not operate.
- if the circuit-breaker has a making current release,
this requirement does not apply to the CO operation,
if the prospective current exceeds the pre-
determined value, since it will then operate.

8.3.65 Verification of dislectric withstand
- equal to twice the rated operational voltage witha  [1380 V P
minimum of 1000V
- no breakdown or flashover No P
- For circuit-breaker suitable for isolation, the leakage |<0,03mA/ 759V
current shall be measured through each pole with the
contacts in the open position, at a test voltage of 1,1
Ue, and shall not exceed 2 mA.

8.3.66 Verification of overload releases
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Clause Requirement + Test Result - Remark Verdict
The operation of overload releases shall be verified at 2,5 times the value of their
current sefting on each pole separately.
The operating time shall not exceed the maximum value stated by the manufacturer |
for twice the value of the current setting, at the reference temperature, on a pole "
singly. '
Time specified by the manufacturer: 92~182 s
- Operation tMe: (8) ..covcvviviecerer e L1: 132s
.......................................................................... L2 130 s
.......................................................................... L3: 129s
.......................................................................... N:

8.3.6 TEST SEQUENCE IV
Rated shorf-time withstand current
Except where the combined test sequence applies, this test sequence applies to
circuit-breakers of utilization category B and to those circuit-breaker of category A
covered by note 3 of table 4, and comprises the following tests:
Where integrally fused circuit-breaker are of utilization category B, they shall meet the
requirements of this sequence.
Type designation or serial number TS1600H 4P
Sample no: S4-1
Rated current: in (A) 1600 A
Rated operational voltage: Ue (V) 890V 3
Rated short-time withstand current; (kA/s) 25kA 1s
Rated frequency: (Hz) 60 Hz

8.3.6.1 Verification of overload releases
The operation of overload releases shall be verified at twice the value of their
current setting on each pole separately. )
The operating time shall not exceed the max, value stated by the manufacturer for
twice the current seftting at the reference temperature, on a pole singly.
Time specified by the manufacturer; 162~317 s
- Operation IMe: () ..ccoovvvvmvmerrcra e L1: 222's
.......................................................................... 1L2: 221s
.......................................................................... L3: 230s
...................................................... weerirnsesreeneen NI 227 s
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Clause Requirement + Test Result - Remark Verdict
8362 Test of rated short-time withstand current.
For this test, any over-current release, including the instantaneous override, if any,
likely to operate during the test, shall be rendered inoperative.
- test frequency: (Hz) 80 Hz P
- duration of the test: (s) 1s p
- test frequency: (Hz) 60 Hz P
- power factor / time constant (ms): 0,25 P
- factor "n” 2,09 P
-test voltage: (V) e L1: L1: 4208V P
.......................................................................... L2:
.......................................................................... L3
- r.m.s. test current: (KA) .....o..cooveervceererieieeenas L1:  |[L1:255 KA P
.......................................................................... L2
.......................................................................... L3:
- highest peak current; (kA) 53,3 kA P
8.3.6.3 Verification of temperature-rise o
- the values of temperature-rise do not exceed those |- NfA
specified in tab, 7.
Temperature rise of main clrcuit terminals. - N/A
<80K (K):
conductor cross-sectional area (mm?) . - N/A
test current le (A) : - NIA
8.3.6.4 Test of short-circuit breaking capacity at the max. short-time withstand current.
Rated short-time withstand .current: {kASs)
Test sequence; O —t—-CO
max. available time setting of the sheri-time delay 045
short-circuit release. (s)
- test voltage UlUe = 1,05 (V) ....ccoveveercninn L1: L1: 420,8 V P
—————
- r.m.s. test current AC/DC: (A)vrveeivevinerine L1 L1: 25,0 KA p
e
- test frequency: (Hz) 60 Hz
- power factor / time constant {ms): 0,25
- factor "n” 2,12
TRF No. IEC80947_2F
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Test sequence "0”
- max, let-through current: (kApeak) .........ccc...... L1: 11: 52,2 kA P
..................................................... ceerneenrenrenrennes L20
.......................................................................... L3:
- Joute integral I°dt (A%S) .......coocevcniriiiicecrnns L1t |L1: 2559 MA%s p
.......................................................................... L2:
.......................................................................... L3:
Pause, t: (min) 3
- the circuit-breaker shall remain closed for the short-
fime corresponding to the max. available time setting
of the short—time delay short-circuit release and -
- the instantaneocus override, if any, shall not operate.
-pause: t (s)
Test sequence "CQO”
- max. let-through current: (kApeak) ........cccece. L1: L1: 38,7 kA p
.......................................................................... L2:
.......................................................................... L3
- Joule integral Pdt (A%S) ..o vrnnecneinene, L1: L1: 249,8 MA%s p
.......................................................................... L2:
.......................................................................... L3
Pause, t: (min)
- the circuit-breaker shall remain closed for the short- P
time corresponding to the max. available time setting
of the short-time delay short-cireuit release and -
- the instantaneous override, if any, shall not operate,
- if the circult-breaker has a making current release,
this requirement does not apply to the CO operation,
if the prospective current exceeds the pre-
determined value, since it will then operate.
8.3.6.5 Verification of dielectric withstand
- equal to twice the rated operational voltage witha  |1380V P
minimum of 1000 V
- no breakdown or flashover No
- For circuit-breaker suitable for isclation, the leakage [< 0,03 mA/759V
current shall be measured through each pole with the
contacts in the open position, at a test voltage of 1,1
Ue, and shall not excesd 2 mA.
8.3.6.6 Verification of overload releases
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The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.
The operating time shall not exceed the maximum value stated by the manufacturer
for twice the value of the current setting, at the reference temperature, on a pole
singly.
Time specified by the manufacturer: 92~182 s
- Operation time: {8} .....cccceorvnivierimrs e L1: 123 s
.......................................................................... [2: 127 s
.......................................................................... L3; 1228
.......................................................................... N: 124 s
8.3.7 TEST SEQUENCE V
8.3.8 TEST SEQUENCE VIi: Combined test sequence
Annex B | Circuit-breakers incorporating residual current protection
Annex C  |Individual pole short-circuit test sequence
Annex F Additional tests for circuit-breakers with electronic over-current protection P
F4 and F5 |Verification of electromagnetic compatibility (EMC)
See report: R410-1375 {A-Type) P
Fe Suitahility for multiple frequencies N/A
The tests shall be performed at each rated frequency or, when a range of rated N/A
frequencies is declared, at the lowest and the highest rated frequencies.
FB.2 Tests shall be performed on any pair of phase-poles chosen at random at any N/A
convenient voltage. Under-voltage releases, if any, shall either be energized or
disabled. Alf other auxiliaries shall be disconnected during the test.
The short-time and instantanecus trip current
settings shall each, if relevant, be adjusted to
2,5 times the current setting. If this setting is not
available, the next closest higher setting shall
be used.
A current of 0,95 times the conventional non-
tripping current (see Table 6) is applied for a
time equal to 10 times the tripping time which
corresponds to 2,0 times the current setting. :
Immediately following the test of a), a current of CUNJAS
1,05 times the conventional tripping current T
{see Table 6) is applied. '

TRF No. IEC60947_2F
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A further test starting from the cold state is made
at 2,0 times the current setting.

For each test frequency, the overload tripping
characteristics shall comply with the following
requiraments:

- for test a) no tripping shall occur;

— for test b) tripping shall occur within the
conventional time (see Table 6);

— for test ¢} tripping shall occur within 1,1 times
the maximum and 0,9 times the minimum
values of the manufacturer's stated time-current
characteristic.

N/A

E.7.

Dry heat test

F.71

The test shall be performed on the circuit-breaker in
accordance with 7.2.2 at the maximum rated
current for a given frame size, on all phase poles, at
an ambient temperature of 40 °C

The duration of the test, once temperature
equilibrium is reached, shall he 168 h

Tightening torques applied to the terminals shall be
in accordance with the manufacturers' instructions.
In absence of such instructions, table 4 of IEC
60947-1 shall apply

Torque=____Nm

As an alternative, the test may be performed as
follows:

compliance

- measure and record the highest temperature rise
of the air surrounding the slectronic components,
during the temperature rise verification of test
sequence 1

Ambient temperature during
temperature rise test;
36.1 °C

- install the electronic controls in the chamber

compliance

- supply the electronic controls which there input
energizing value

compliance

- adjust the temiperature of the test chamberto a
value of 40 K above the temperature rige recorded
for the surrounding the electronic components and
maintain this temperature for 168 h

Chamber temperature: 76.1
°C

Testcaried OUb....v e rere e n ot

[ ] normal

X alternative

F7.2

Test results

The circuit-breaker and the elsctronic centrols shall
meet the following requirements;

compliance

- ho tripping of the circuit-breaker shall occur

compliance

TRF No. IEC60847_2F
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- no operating of the electronic controls which would
cause the circuit-breaker to trip shall occur

compliance

F.7.3

Verification of the overload releases

Following the test F.7.1, the operation of the
overload releases of the circuit-breaker shall be
verified in accordance with 7.2.1.2.4, item b).

| test: 1680 A(1, 0 Inx 1,05)
[ test: 2080 A(1, 0 In x 1,30)
Ambient temperature: 20 °C

Opening by over-current releases

compliance

Opening under overload conditions

Instantaneous or definite time-dslay operation

The release shall cause tripping of the circuit-
breaker with an accuracy of + 10% of the tripping
current value of the current setting for all values of
current setting of the overload release

N/A

2)

Inverse timer-delay operation

At the reference temperature and at 1,05 times the
current setting with the conventional non-tripping
current, the opening release being energized on all
poles, tripping shall not oceur in less than the
conventional time from the cold state, i.e. with-the
circuit-breaker at the reference temperature

No tripping

Moreover, when at the end of the conventional time
the value of current is immediately raised to 1,30
times the current setting, i.e. with the conventional
tripping current, tripping shall then oceur in less than
the conventional time later

7928

If a release Is declared by the manufacturer as
substantially independent of ambient temperature,
the current values of table 6 shall apply within the
temperature band declared by the manufacturer,
within a tolerance of 0,3%/K

N/A

The width of the temperature band shall be at least
10 K on either side of the reference temperature

compliance

F.8.

Damp heat test

F.8.1

Test procedure

compliance

The test shall be performed according to I[EC
60068-2-30 ( 12 +12 hours cycle)

compliance

Test Db temperature cycle between 25°C and
uppet temperaiure

compliance

The upper temperature shall be 55°C £2°C
(variant 1) and number of cycles shall be six.

compliance

TRF No. [EC80947_2F
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The relative humidity is maintained at a high level
at the upper temperature

compliance

The test may be performed with only the electronic
controls in the test chamber

compliance

Testresult........o.ovveeee e et

compliance

F.8.2

Verification of the overload releases

Following the test F.8.1, the operation of the
overload releases of the circuit-breaker shall be
verified in accordance with 7.2.1.2.4, item b).

I test: 1680 A(1, 0 in x 1,05)
I test: 2080 A(1, 0 Inx 1,30)

Ambient temperature: 20 °C

72124

Opening by over-current releases

compliance

b)

Opening under overload conditions

1)

Instantaneous or definite time-délay operation

The release shall cause tripping of the clreuit-
breaker with an accuracy of + 10% of the tripping
current value of the current setting for all values of
cuirent setting of the overload release

2)

Inverse timer-delay operation

At the reference temperature and at 1,05 times the
current setting with the conventional non-tripping
current, the opening release being energized on all
poles, tripping shall not occur in less than the
conventional time from the cold state, i.e. with the
circuit-breaker at the reference temperature

No tripping

Moreover, when at the end of the conventional time
the value of current is immediately raised to 1,30
times the current setting, i.e. with the conventional
tripping current, tripping shall then occur in less than
the conventional time later

786s

If a release Is declared by the manufacturer as
substantially independent of ambient temperature,
the current values of table 6 shall apply within the
temperature band declared by the manufacturer,
within a tolerance of 0,3%/K

N/A

The width of the temperature band shall be at least
10 K on either side of the reference temperature

compliance

F.2.

Temperature variation cycles at a specified rate of change

F.o.1

Test conditions

Each design of electronic controls shall be
submitted to temperature variation cycles in

according with figure F.15

Compliance

TRF No, |[EC80947_2F
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The rise and fali of temperature during the rate of Compliance
variation shall be 1 K/min £ 0,2 K/min.
Their temperature, once reached, shall be Compliance
maintained for at least 2 h.
The number of cycles shall be 28, compliance
F.9.2 Test procedure
The test shall be carried out according |EC 60068- | compliance
2-14.
For the these test, the electronic controls may be ’ compliance
mounted inside the circuit-breaker or separately.
The electronic controls shall be energized to Compliance
simulate service conditions.
Where the electronics controls are mounted inside | compliance
the circuit-breaker, the main circuit shall not be
energized.
F.0.3 Test results
The electronic controls shall meet the following compliance
requirement.
No operation of the electronic controls which would | Compliance P
cause the circuit-breaker to trip during the 28
cycles shall occur.
Fo.4 | Verification of overload releases compliance
Following the test F.2.1, the operation of the }test; 1680 A(1, 0 Inx 1,05)
overload releases of the circuit-breaker shall be
verified in accordance with 7.2.1.2.4, item b). I test: 2080 A(1, 0 In x 1,30)
Ambient temperature: 20 °C
7.2.1.2.4 | Opening by over-current releases Compliance P
b) QOpening under overload conditions Compliance P
1) Instantaneous or definite time-delay operation - NA
The release shall cause tripping of the circuit- - N/A
breaker with an accuracy of + 10% of the tripping
current value of the current setting for all values of
current setting of the overload release
2) Inverse timer-delay operation Compliance P
At the reference temperature and at 1,05 times the | No tripping
current setting with the conventional non-tripping
current, the opening release being energized on all
poles, tripping shall not occur in less than the
conventional time from the cold state, i.e. with the
circuit-breaker at the reference temperatuire
TRF No, IEC60947_2F
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Moreover, when at the end of the conventional time
the value of current is immediately raised to 1,30
times the current setting, i.e. with the conventional
tripping current, tripping shall then occur in less
than the conventional time later

754 s

If a release is declared by the manufacturer as
substantially independent of ambient temperature,
the current values of table 6 shall apply within the
temperature band declared by the manufacturer,
within a tolerance of 0,3%/K

N/A

The width of the temperature band shall be at least
10 K on either side of the reference temperature

compliance
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Annex F

Additional tests for circuit-breakers with electronic over-current protection

F4 and Fb

Verification of electromagnetic compatibllity (EMC)

See report:

R410-1376 (S-Type)

Fé

Suitability for multiple frequencies

The tests shall be performed at each rated frequency or, when a range of rated
frequencies is declared, at the lowest and the highest rated frequencies.

F.8.2

Tests shall be performed on any pair of phase-poles chosen at random at any
convenient voltage. Under-voltage releases, if any, shall either be energized or
disabled. All other auxiliaries shall be disconnected during the test.

The short-time and Instantaneous trip current
settings shall each, if relevant, be adjusted to
2,5 times the current setting. If this setling is not
available, the next closest higher setting shall
he used.

A current of 0,95 fimes the conventional non-
tripping current {see Table 6) is applied for a
time equal to 10 times the tripping time which
corresponds to 2,0 fimes the current setting.

Immediately following the test of a}, a current of
1,05 times the conventional fripping current
(see Table 6) is applied.

A further test starting from the cold state is made
at 2,0 times the current setting.

For sach test frequency, the overload tripping
characteristics shall comply with the following
requirements:

~ for test a) ne tripping shali cccur;

— for test b) tripping shall accur within the
conventional time (see Table 6);

- for test ¢) tripping shall occur within 1,1 times
the maximum and 0,9 times the minimum
values of the manufacturer's stated time-current
characteristic.

N/A

F.7.

Dry heat test

F.7.1

The test shall be performed on the circuit-breaker in
accordance with 7.2.2 at the maximum rated
current for a given frame size, on all phase poles, at
an ambient temperature of 40 °C

In= A

The duration of the test, once temperature
equilibrium is reached, shall be 168 h

Tightening torgues applied to the terminals shall be
in accordance with the manufacturers’ instructions.
In absence of such instructions, table 4 of IEC
60947-1 shall apply

Torque= Nm

TN

As an alternative, the test may be performed as

compliance

TRF No. [EC60947_2F
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follows:
- measure and record the highest temperature rise | Ambient temperature during
of the air surrounding the electronic components, temperature rise test:
during the temperature rise verification of fest 36.1 °C
sequence 1
- Install the electronic controls in the chamber compliance
- supply the electronic controls which there input compliance
energizing value
- adjust the temperature of the test chamber to a Chamber temperature; 76.1
value of 40 K above the temperature rise recorded | °C
for the surrounding the electronic components and
maintain this temperature for 168 h
Test carried OUL.......c.ccoevvvccvirnieveeescesesieeeeeeeo.t | ] NOMMa
alternative
F.7.2 Test results
The circuit-breaker and the electronic controls shall | compliance
meet the following requirements:
- ho tripping of the circuit-breaker shali occur compliance
- no operating of the electronic controls which would | compliance
cause the circuit-breaker to trip shall occur
F7.3 Verification of the overload releases
Following the test F.7.1, the operation of the ltest: 1680 A(1, 0 Inx 1,05) P
overload releases of the circuit-breaker shall be
verified in accordance with 7.2.1.2.4, item b). | test: 2080 A1, 0 In x 1,30)
Ambient temperature: 20 °C
7.21.24 | Opening by over-current releases compliance P
b) Opening under overload conditions
1) Instantaneous or definite time-delay operation -
The release shall cause fripping of the circuit- - N/A
breaker with an accuracy of + 10% of the tripping
current value of the current setting for all values of
current setting of the overload release
2) Inverse timer-delay operation
At the reference temperature and at 1,05 times the | No tripping p
current setting with the conventional non-tripping
current, the opening release heing energized on all
poles, tripping shall not cccur in less than the
conventional time from the cold state, i.e. with the
circuit-hreaker at the reference temperature

TRF No. |[EC80847_2F
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Moreover, when at the end of the conventional time
the value of current is immediately raised to 1,30
times the current setting, i.e. with the conventional
tripping current, tripping shall then oceur in less than
the conventional time later

768 s

If a release is declared by the manufacturer as
substantially independent of ambient temperature,
the current values of table 6 shall apply within the
temperature band declared by the manufacturer,
within a tolerance of 0,3%/K

N/A

The width of the femperature band shall be at least
10 K on either side of the reference temperalure

compliance

F.8.

Damp heat test

F.8.1

Test procedure

compliance

The test shall be performed according to IEC
60088-2-30 ( 12 +12 hours cycle)

compliance

Test Db temperature cycle between 25°C and
upper temperature

compliance

The upper temperature shall be 65°C £2 °C
(variant 1) and number of cycles shall be six.

compliance

The relative humidity is maintained at a high level
at the upper temperature

compliance

The test may be performed with only the electronic
controls in the test chamber

compliance

TESt TESUN .. et ier v e s e e eeae

compliance

F.8.2

Verification of the overload releases

Following the test F.8.1, the operation of the
overload releases of the circuit-breaker shall be
verified in accordance with 7.2.1.2.4, item b).

| test: 1680 A(1, 0 1n x 1,08)
| test: 2080 A(1, 0 Inx 1,30)
Ambient temperature: 20 °C

7.21.24

Opening by over-current releases

compliance

b)

Opening under overload conditions

1)

Instantaneous or definite time-delay operation

The release shall cause tripping of the circuit-
breaker with an accuracy of + 10% of the tripping
current value of the current setting for all values of
current setting of the overload release

2)

Inverse timer-delay operation

TRF Ne. [EC60947_2F
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At the reference temperature and at 1,05 times the
current setting with the conventional non-tripping
current, the opening release being energized on all
poles, tripping shall not occur in less than the
conventional time from the cold state, i.e. with the
circuit-breaker at the reference temperature

No tripping

Moreover, when at the end of the conventional time
the value of current is immediately raised to 1,30
times the cutrent setting, i.e. with the conventional
tripping current, tripping shall then oceur in less than
the conventional time later

779s

If a release is declared by the manufacturer as
substantially independent of ambient temperature,
the current values of table 6 shall apply within the
temperature band declared by the manufacturer,
within a tolerance of 0,3%/K

N/A

The width of the temperature band shall be at least
10 K on either side of the reference temperature

compliance

F.9.

Temperature variation cycles at a specified rate of change

F.8.1

Test conditions

Each design of electronic controls shall be
submitted to temperature variation cycles in
according with figure F.15

Compliance

The rise and fall of temperature during the rate of
variation shall be 1 K/min £ 0,2 Kimin.

Compliance

Their temperature, once reached, shall be
maintained for at least 2 h.

Compliance

The number of cycles shall be 28.

compliance

F.0.2

Test procedure

The test shall be carried out according IEC 60068-
2-14,

compliance

For the these test, the electronic controls may be
mounted inside the circuit-breaker or separately.

compliance

The electronic controls shall be energized to
simulate service conditions.

Compliance

Where the electronics controls are mounted inside
the circuit-breaker, the main circuit shall not he
energized.

compliance

F.9.3

Test results

The electronic controls shall meet the following
requirement.

compliance

TRF No. JEC60947_2F
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No operation of the electronic controls which would
cause the circuit-breaker to trip during the 28
cycles shall oceur.

Compliance

F.9.4

Verification of overload releases

compliance

Following the test F.9.1, the operation of the
overload releases of the circuit-breaker shall be
verified in accordance with 7.2.1.2.4, item b).

| test: 1680 A(1, 0 Inx 1,05)
] test: 2080 A(1, 0 Inx 1,30)
Ambient temperature: 20 °C

72124

Opening by over-current releases

Compliance

b)

Opening under overload conditions

Compliance

1

Instantaneous or definite time-delay operation

N/A

The release shall cause tripping of the circuit-
breaker with an accuracy of + 10% of the tripping
current value of the current setting for all values of
current setiing of the overload release

N/A

2)

Inverse timer-delay operation

Compliance

At the reference temperature and at 1,05 times the
current setting with the conventional non-tripping
current, the opening release being energized on all
poles, tripping shall not oceur in less than the
conventional time from the cold state, i.e. with the
gircuit-breaker at the reference temperature

No tripping

Moreover, when at the end of the conventional time
the value of current is immediately raised to 1,30
times the current sefting, i.e. with the conventional
tripping current, tripping shall then occur in less
than the conventional time later

7828

If a release is declared by the manufacturer as
substantially independent of ambient temperature,
the current values of table 6 shall apply within the
temperature band declared by the manufacturer,
within a tolerance of 0,3%/K

N/A

The width of the temperature band shall be at least
10 K on either sfide of the reference temperature

compliance

00793
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AnnexH |Individual pole short-circuit test sequence

Circuit-breaker for use in IT systems

H.2 Test of individual pole short-circuit breaking capacity

A short-circuit test is made on the individual poles of a multipole circuit-breaker at a
value of prospective current (Iiy) equal to 1,2 times the maximum setting of the short-
time delay release tripping current or, in the absence of such a release, 1,2 time the
max. setting of the tripping current of the instantaneous releass, or, where relevant 1,2
times the maximum setting of the definite time delay release tripping current, but not
iess than 500 A nor exceeding 50kA.

Type designation or serial number TS1600H 3P _
Sample no: H-1 (
Rated current: In (A) 1600 A

Rated operational voltage: Ue (V) 6a0vV

Rated ultimate short-circuit breaking capacity: (kA) 45 KA

Rated control supply voltage of closing mechanism:

Ue (V)

Rated control supply voltage of shunt release:

Uc (V)

The test sequence of operations is O —t- CO

For circuit-hreaker fitted with adjustable releases, test | Compliance
shall be made with the current and time  settings at
maximum.

<
x>

closing mechanism energized with 85% at the rated
Ue: (V)

The circuit-breaker is mounted complete on its own Compliance P (:
support or an equivalent support.

Test made in free air: Compliance

Distances of the metallic screen’s: (all sides) Side : 73.5 mm, Front: 0 mm

Top bottom : no screen

The characteristics of the metallic screen:

- woven wire mesh - N/A

- perforated metal - Compliance P

- expanded metal -
- ratio hole areavtotal area; 0,45-0,65 0,6

- size of hole: <30mm? <30mm?

TRF No. [ECE0947_2F
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- finish: bare or conductive plating Compliance P
Test made in specified individual enclosure: - NA
Details of these tests, including the dimensions of the
enclosure:
Fuse "F" Compliance P
copper wire; diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) Load-star point P
Conductor cross-sectional area (mm?):. 2CX50X10 mm? P
If terminals unmarked: - N/A
line connected at: {underside/upside)
Tightening torques: (Nm) 50 Nm P
Test sequence of operation: O —t—CO Compliance P
Test circuit according figure: 9 Compliance P
- test voltage UfUe = 1,05 (V) .o, L1: 11; 7353V P
.......................................................................... LZ:
.......................................................................... L3:
Short-circuit test current (Iir): 19,2 KA P
equal to 1,2 times the max. setting of the short-time
delay release tripping current,
or, in the absence of such a release, 1,2 time the max. [ Compliance P
setting of the tripping current of the instantaneous
release,
or, where relevant 1,2 fimes the max. setting of the - N.A.
definite time delay release tripping current, but not
exceeding 50kA.
- r.m.s. test current AC/DC: (A) 19,2 kA P
power factor/time constant: 0,30 P
- Factor "n” 2,01 P
- peak test current (Amax) : 386 kA P
Test sequence "0" L1 .
- max. letthrough current: (kApeak) .......coeveene. L1: 37.7KA
- Joule integral IPdt (A%S) ...coveeiinciinivnneeens L1: 154,7 MA%s
Pause, t: (min) 3
Test sequence "CO” |1
- max. let-through current: (kApeak) .........cc.cc.... L1: 32,7 kA
- Joule integral I7dt (AZ8) ..eeveereoerrisreseeerics e L1 |150,9 MA%s
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Test sequence "0° L2
- max. let-through current: (kApeak) ..........covu. LZ: 37,4 kA
- Joule integral Pdt (A%8) .....ccovevieeiicericees L2: 1543 MAZs
Pause, t: (min) 4
Test seqguence "CO" L2
- max. let-through current: (kApeak) ................. L2: 31,1KA
- Joule integral At (A%s) ...ocooieeciicrceci L2: 150,6 MA%s
Test sequence "0” L3
- max. let-through current: (kApeak) ................ L3 376 kA
- Joule integral Pdf (A28} .....covvevvrciciniciciine L3: 154,2 MA?s
Pause, t: {min) 5
Test sequence "CO" L3
- max. let-through current: (kApeak) .......coveeveenne L3: 33,9KA P
- Joule integral Pdt (A%8) ......cccoenvvmriececrriceanenne L3 150,8 MA®s
For 4-pole circuit-breakers with a protected neutral |- N.A.
pole, the test voltage for that pole shall be phase-to-
phase voltage divided by V3. This test is applicable
only where the construction of the protected neutral
pole differs from that of the phase poles.
Test sequence "O" N o
- max. let-through current: (kApeak) ..........ccovniee N: - N.A.
- Joule integral Fdt (A%8) ..o N: - N.A.
Pause, t; (min) - A,
Test sequence "CO* N o
- max. let-through current: (kApeak) ................... N: - N.A.
-~ Joule integral I2dE (A%s) ...voeiveeiiiciceie N: - N.A.
Melting of the fusible element Compliance P
Holes in the PE-sheet for test sequence "O” - N/A
Cracks observed Compliance P
H.3 Verification of dielectric withstand
- equal to twice the rated operational voltage witha  |1380V P
minimum of 1000 V
- no breakdown or flashover No P

TRF No. [EC60947_2F
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H.4 Verification of overload releases
The operation of overload releases shall be verified at 2.5 times the value of their
current setting on each pole separately.
The operating time shall not excesd the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 92~182 s
- Operation time: (8} ......ccvccvereireeercceecre e L1: 133 s
.......................................................................... L2 129s
.......................................................................... L3 129 ¢
.......................................................................... N:
H.5 Marking
Circuit-breaker for which all values of rated voltage Compliance P
have not been tested according to this annex or are
not covered by such testing, shall be identified by the
symbol which shall be market on the circuit-
breaker immediately following these values of rated
voltage
Annex J Electromagnetic compatibility (EMC) — Requirements and test methods for circuit- P
breakers: see report no. EMC-PW-6538
Annex N | Electromagnetic compatibility (EMC) — Additional requirements and test methods for|  n/a
devices not covered by Annexes B, F and M
Annex O jinstantaneous trip circuit-breakers (ICEB) N/A
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TABLE: Heating Test $1-1 (3P)
Testvoltage (V) s s —
AMDBIENE (PC): vttt nees 24,1°C -
Thermocouple Locations max. temperature measured, max. temperature fimit,
(°C) (°C)
LINE L1 63,2 80
LINE L2 67,2 80
LINE L3 69,8 80
LOAD L1 63,5 80
LOAD L2 68,1 80
LOAD L3 73,3 80
Manual operating means: non-metallic 19,7 35
Parts intended tc_> be touched but not hand- 19.3 50
held: non-metallic '
E’ne:;tlsov;gir(;l:i gr?ed not be touched during no 40,9 60
OCR (Over current relay) 32,9 N/A

8.3.4.4 TABLE: Heating Test $2-1R (3P)
Test voltage (V): .ovevicieniericrerirereeicsserensssr s
AMDIENt (PC)urvirieiireriieereesieverses e veress s sssssenens 27,2°C
Thermocouple Locations max. temperature measured, max. temperature limit,
(’C) (’C)
LINE L1 63,9 80
LINE L2 74,8 80
LINE L3 63,9 80
LOAD L1 67,6 80
LOAD L2 75,3 80
LOAD L3 66,1 80
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8.3.4.4 TABLE: Heating Test 52-3 (3P)
Test voltage (V) .o smeessis s ecssasn s
AMBIBNE (PO crvrieireeierrrierisrses e seeressssersesserseenens 27,9 °C
Thermocouple Locations max, temperature measured, max, temperature limit,
(°C) °C)
LINE L1 87,0 80
LINEL2 72,5 80
LINE L3 66,9 80
LOAD L1 69,7 80
LOAD L2 78,4 80 |
LOAD L3 74,9 80
8.3.4.4 TABLE: Heating Test $2-4R (3P}
Test voltage (V)i v
AMBIENE (PO cvvirurieeereer e eeeserseseesess s semsesronss 259°C
Thermocouple Locations max. temperature measured, max. temperature limit,
(°C) ("C)
LINE L1 63,7 80
LINE L2 70,7 80
LINE L3 62,9 80
LOAD L1 87,0 80
LOAD L2 78,9 80
LOAD L3 69,0 80
TABLE: Heating Test S4-1 (3P)
Test VOIREZE (V) oo et —
AMBIENE (PO e et e nas s 23,2°C —
Thermocouple Locations max. temperature maasured, max. temperature limit,
(°C) (°C)
LINE L1 60,0 80
LINE L2 66,8 80
LINE L3 61,4 80
LOAD L1 58,1
LOAD L2 67,0
LOAD L3 63,3
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TABLE: clearance and creepage distance measurements

3P
clearance ¢l and creepage Up Urms. (V)| required ¢l | cl(mm) | required der der
distance der at/of. V) (mm) {mm) {mm)
P-P 690 8 40,3 16 49
L-A 690 8 329 16 32,9
C-0 690 8 31,3 16 65,79

supplementary information:

P-P : Pole to Pole, L-A : Live part to accessible part, C-O : across open contacts.
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TABLE: Heating Test 51-1 (4P)
Testvollage (V) et —
AMDBIENE (PC): v 25,5 °C —
Thermocouple Locations max. temperature measured, max. temperature limit,
°C) (°C)
LINE 11 67,9 30
LINE L2 66,2 80
LINE L3 64,6 80
LOAD L1 68,0 80
LOAD L2 _ 89,1 80
LOAD L3 65,4 80
Manua! operating means; non-metallic 18,0 35
Parts intended tg be touched but not hand- 171 50
held: non-metallic :
lran?;tlsov;zi'c;}:i cr:ﬁed not be touched during no 36.7 60
OCR (Over current refay) 36,1 N/A

TABLE: clearance and creepage distance measurements 4P
clearance ¢l and creepage Up Ur.ms. (V)| requiredcl | ci(mm) | required dor der
distance der at/of: ) (mm) {(mm) (mm)

P-P 690 8 40,3 16 49
L-A 690 8 32,9 18 329
c-0 690 8 31,3 16 65,79

supplementary information:

P-P : Pole to Pole, L-A : Live part to accessible part, C-O ; across open contacts.
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Time current characteristics

1. Instantaneous/Ground fault
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2. Long time delay
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3. Short time delay
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Photographs

TS1600N 3P
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CIIMCBK

Ha THIOBHTE H3NHTRBAHHA, TIPOBEUCHH OT HE3ABHCHMA H3ITHTBATENHA JIHﬁOpﬁTOpHH,
3a Npeaiarald e TPHIIONIOCHH ARTOMATHYHY NIPEKRCRAYM, KAKTO CNEnBRa:

Mapxa. LS Industrial Systems Co., Lid
IMponykr: TPHIIOIIOCCH ARTOMATHYCH NPEKLCRAY
Cepust: TS

5.2 Mapkupoka

7.1 Koncrpykups
8.3.3 OcHOBHY XapAKTEPHCTHKH

8.3.3.] M3imoupaniy rpaHiniy H XapaKTepucTHKE

8.3.3.2 Jlnemextpiynn coiicyna

8.3,3.3 MeXaHHUHE XapaKTepUCTHRH

8.3.3.4 XapakTepHcTHKM 1Py NPETOBapBane

8.3.3.5 [1porepKa Ha AHEICKTPHYNA HIAPBAIHBOCT

8.3.3.6 [Tponepxa npu noryniasane na TeMIEparypara
8.3.3.7 liponepka Ha cpaGotane npH Iperonappane

8.3.4 XapakTepHCTHK IIPH KBCO CheAHNCHHE

8.3.4.1 PaGoTia H3KIIOYBATERHA BLAMOKHOCT UPH KBCO CHENHHEHE
8.3.4.2 Paboruu xapakrepucTuxy

8.3.4.3 [1poBepka Ha NHENEKTPRYHA HIPLAIIBOCT

8.3.4.4 TIpoBepxa 1pH NOBHITABANE Ha TEMIICpATYDATA
8.3.4.5 Ilposepka na cpaBoTRaHe IpH IPETORAPBAKE

8,3.5 XapakTepueIHKH [PH KheO CHEAMHERNE

8.3.5.1 Magppxan uMitycen Tox

8.3.5.2 Mi3Kio4BareliHa BESMOKHOCT IPH KbCO ChEAKHENHE
8.3.5.3 Tlposepxa na AuenckrpHynuTe choficTsa

8.3.5.4 Tlponepka cpaboTBAHE IIPH 1(PETORAPRANE

8.3.6 Ycnopen TOK Ha KhCO CLeUMRERHE

8.3.6.1 Ilpopepxa cpaliorBane TpH mpeTonapBaHe

8.3.6.2 M3appoxal TOK Ba X0 cheiNHeH e

8.3.6.3 IpoBepka npu NOBHILABAHE HA TEMREPATYPATA
8.3.6.4 T1Ponepxa #a HIKINOUBATENNATA BHIMOXHOCT [IPH MAKCHMANEH TOK HA KhCO ChEHEHNE
8.3.6.5 TTpoBepxa Ha NHENECKTPUYHATE CBOHCTRA

8.3.6.6 llposepxa ua cpaborsane npy npeTonapsale
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Premises: n.a.
HCS Measured quantity, Frequency Best measurement Remarks
code |Range capabilities (k=2)
LF Q00 |DC/LF Quantities
LF10 DC Voltage
Standard ce!is Ipv
Up to 1 mv 0,4 uv
1mVto 10 mV 310U,
10 mv to 100 mv 3.10°.U
100 MV t0 10V 510%.U
10Vto 100V 1.10°.U
100Vto1100V 2405.U
Zener Reference
Standards
1Vand1018V SpV
10 V 20 |.1V
ngh Voltage Measunng
TkVto 6KV 2.40°.U
LF20 DC Current
10 pA to 3 A 2.10® l
3 A to 10 A 2 5 10 I
10 A to 20 A 6 10‘5
This annex has been approved by:
G00&03
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HCS Measured quantity, Frequency Best measurement Remarks
code |Range capabilities (f=2)
20 Ato 100 A 140 B
LF31 |AC Voltage I . o
- 60 MV to 1000V v |40 Hz to20kHz  |240%U o
so mV to 1000 \Y 20 kHz to 50 kHz 3.10%.U
60 mV to 220 V 20 kHz to 50 kHz 4107
50 kHz to 100 kHz
- 2'2(')_\/to1ooov “50 kHzto100 kHz R RT] - -
220 Vo 1ooov 50 kHz to 100 kHz 2.10°.U
- ngh VoltZagei o o i - o Meaéﬁﬁng
1 kV tot 6 kV 50 Hz 2.10%.U
LF32 | AC AC Voltage Ra Ratlo i - o N
(mstrument
fransformers)
Primary: (10-600)V 50 Hz and 60 Hz 3107-Ug/ Uk, and 90 prad
Secondary: (0,1-240)V
LF 3 3 AEEurrent 7
o 1 mA to 300 mA 40 Hzt05kHz 3 10“‘:
300 mA to 20 A 40Hzto 1 kHz 310/
20Ato 50 A 40 Hz to 1 kHz 610'4!
LF4 2 AC (Sl;rfént Ra;i;J B a;ﬁbient temp.
@3:2)°Cc
{instrument 50 Hz and 60 Hz 31044/l and 90 prad Measurmg o
__ | transformers) T »_ @Q’L;{_e N
:/ﬂﬁ“s ._ H?} gﬁ ﬂl-j \ \
Dufch Accreditation Council RvA 1 ¥ L [Page 2607,
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This annex is valid from: 30-03-2010 to 01-03-2014

Replaces annex dated: 30-06-2009

HCS Measured quantity, Frequency Best measurement Remarks
code |Range capabilities (k=2)
Primary: 5 A to 6000 A
Secondary 1A or 5A
LF 4 3 High Corrent
10 A to 6000 A 50 Hz, 60 Hz 310"
LF50 | Power and Energy | 7 ~ |1omv to 1100 v,
Power 10 pA to 100 A
0,1 W to 1 ,uw 1.10%.P
1 pW to 1 kW 510°.P
KW tot 10 kW 1-10P
10 KW tot 110 W 2:10™.P
3Wio 57, 6 kW 50 Hz and 60 Hz 3707 on site fo be performed at
cosp P ambient temperature;
voltage and current as
mentioned above
3Wto 2,9 MW 50 Hz and 60 Hz 270 . measuring
cosy 20V t0 1100 V
100 mA to 6000A
cosp=0 to1
Reactive Power () |20 Hzand 60 Hz 5. 16~ 60 V to 300 V
6 varto 1,8 Mvar sing 100 mA to 6000 A
Electrical see (reactive-) power and
time
(reactive-) energy
LF51 |PowerFactor 40 Hzto 100 Hz L o )
2:10 PR
cosg:0to1 cosg

Dutch Accreditation Council RvA
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HCS Measured quantity, Frequency
code |Range

Best measurement
capabilities (k=2)

Remarks

LF 6 lmpedance (DC/LF)
LF62 DC Resrstance

Non—decadic values

20 1 10 50 p0 310.R
150 p0to 100 pe2 - ~110tR -
- loopoto20ke | 1,210%.R )

 |imatoio mo.  les10°R |
~ |1omato 1000 ma ) S 7.10°R -

101010 kQ 510°R |

10 ke to 1 M2 1.10%R

1 MQ to 10 MQ 1,2105R
oMot 100Ma | 0 |310%R -
 lwoopetoke | le1w*r Decadic Velues
-LF-64 Capacnance

e Capacnance I S acouracy depends on

 |10pFto ©100pF  |100Hz 1kHz 10kHz  [110°%C 7 |dissipation factor at 1 kHz
1 |S0HZ200Hz tkHz  [110°%C I
LF67 |Inductance | | 1 T

1 mH to 10 mH 1 kHz, (400-1692)Hz 1-10°.L

100mH 100 Hz 1kHz 1,592 kHz |140%L -

1H 100 Hz, 200 Hz, 400 Hz | 1-10°.L

and 1 kHz

RFOO RF Quantltles
RF30 |RFPower ) I ) i
~ |-9dBmto+30dBm  [0,1MHzZto4200MHz  |0,5B | 'M}a'ésﬁ}iné:

+30 dBm to +57 dBm | 0,1 MHz to 500 MHz
80 dBm to—10 dBm | 10 MHz to 10000 MHz

Dutch Accreditation Council RvA
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(-98 to 100) kPa

100 kPa to 10 MPa" -
{10 to 70) MPa

3 ‘10'4pe+ 5 Pa
3104,%

3.107p,

HCS Measured quantity, Frequency Best measurement Remarks
code |Range capabllities {k=2)
-80 dBm to —10 dBm 0,1 MHz to 2700 MHz 1,1dB source < 2
Generating:
(0,09 - 3200} MHz
RF50 |Rise lime (10% to 90%) 21077 +200 ps 10 mV/div to 1 KV/div
1nsto1ms
TF0O0 |TIMEand
FREQUENCY
TF21 |Frequency  |1Hzto1,2GHz g0 |
TF22  |Timeinterval 1 psto e 5107+ 100 ns
TF32 | Harmonlo Distortion ) I 7T
< o 1 % 20 Hz to 2,5 kHz 310"
0,1 %to1 % 20 Hz to 2,5 kHz 1.10°
1%1t010% 20 Hz to 2,5 kHz 310°
10%1030 % 20 Hzto25kHz 1.10°
30 % to 100 % 20 Hz to 2,5 kHz 3.10°
Part i1, Mechanical quantities and Temperature
Measured guantity, Range Best measurement Remarks
Instrument, Gauge capabilities (k=2)
PV 1 O Pressure (2)
Reiatwe Pressure ( 10 to 10) kPa 3 10% pe+ 4 Pa

medium alr

medtum mtrogen

Dutch Accreditation Council RvA
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Annex to ISO/IEC 17025 declaration of accreditation
for registration number: K 006
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Arnhem
This annex is valid from: 30-03-2010 to 01-03-2014 Replaces annex dated: 30-06-2009
HCS Measured quantity, Frequency Best measurement Remarks
code |Range capabilities {k=2)
Absolute Pressure (80 to 110) kPa 310%p medium: air
- (2to200)kPa |310%p+5Pa  |medum:nitogen
200 kPa to 10 MPa |310% P | medium: nitrogen
- o (10 o 70) MPa 310% | medium:ol -
TEOO |TEMPERATURE,
HUMIDITY AND
THERMOPHYSICAL
PROPERTIES
TE10 |Resistance  |-80°Ct020°C  |0,02K o -
thermometers 20 °C to 50 °C 0,05 K
150°C to 300 °C 0,05K
- ~ |a00 0016350 06,,4,,.,,,,” O16K e
- - o 5-5(WJ_.°C‘[0650 °C - 6,57) }:—
TE3O |Thomocoules | 60°Cto20°C  |oteK | Including C.J. references
20°Cto50°C 0,16 K
— seecto300c ok |
) ) - 300 °C to 550 °C 0,21 K - S
550 °C to 650 °C 0,6 K
650 °C 10 1000 °C 1,6 K
TE40 |Liquidin-glass  |-80°Ctos0°C  |0o02k |
thermometers
L ~ |wocctesocc  |o04k |
N N 7750°Ct0306:6 - lOOZK”M -
~ |Differental  |-80°Cto200°C  [005K bn = -
Temperature
TE41 |Selfindicating ) - -

thermometers 7 7 o S -
‘2‘
BapHoe ‘c"‘*’ ,D
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HCS Measured quantity, Frequency Best measurement Remarks
code |Range capabilities (k=2)
Dry Block Galibrators | -20 °C to 650 °C (810"t +0,06) K
Wntlng thermometers 15 °C to 50 °C 0, 5 K
Digital thermometers -50 °C to 20 °C 0,02 K including C.J. references
20°Cto 50 °C 0,06K
- - - - resolution 1 digit
50 °Cto 300 °C 0,05 K
300 °Cto 550 °C O 16 K
550 °C to 630 °C 0 50 K
630 °C to 1000 °C 1,5K

Remarks:

The amblent temperature during calibration is, unless specified otherwise, for:

(1)

@

LF measurements @ (23 £ 1)°C
TF measurements @ (23 + 1°C

Pressure measurements @ (23 + 2)°C
Temperature measurements @ (23 £ 2)°C

The staled best measuremnent capabifities are based on the fundamental frequency of the input signal.
If desired the distortion can be specified as a rang number of the harmonics.

Pe = P - Pane; Pa I8 the relative pressure, p.n. is the local alr pressure, p is the absolute pressure.

The best measurement capabllity Is the highest achlevable accuracy for a given measuring valug or measuring range, expressed as the total positive and
negative measurement uncertainty.

Tha uncertainty s calculated according to EA-4/02 "Expression of the Uncertainty of Measurement In Calibration®.

Calibrations are performed inside the laboratory, unless specified otherwise.
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