Page 131 of 1%

DEKRA /ZM

Report No. 3303848.52

IEC/EN 60 898-1

Clause Reguirement + Test Result - Remark Verdict
#47 #48 #49
81.6A | B638A | 510A
#50 #51 #52
408A | 256A | 153A
#53 #54 #55
102A | 510A | 255A
opening time not less than 1 s or more than
-60s #47 #48 #49
11s 118 9s
#50 #51 #52
15s 138 14 s
#53 #54 #55
17s i9s 17s
-120s #44 #45 #46 P
i7s 21s 21s
9.10.2.2 X] For circuit-breakers of the D — Type P
Moreover the C.B. shall perform following test: P
9.10.1.2 Test current 2,55 In (A) starting from cold for: #33 #34 #35
' 127.5A 1 1020A | B16A
#36 #37 #38
B3,8A | 51,0A | 408A
#39 #40 #41
256A | 153A | 10,2A
#42 #43
510A | 255A
opening time nof less than 1 s or more than P
-60s #35 #36 #37 p
9s ﬁ 2 8 12s
#38 | [#do [| o
155 | 3¢ \| 11s
#41 #42 | #43
13s 158 20s
-120s #33 #34 P
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Clause Requirement + Test Result - Remark Verdict
TESTS ,,E;" N/A

9.12.11.4.4 | Test: E, (Test at making and breaking capacity N/A,
on a individual pole (len1)
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Clause Requirement + Test Result - Remark Verdict
ANNEX C (NORMATIVE)
replace tabfe C.1 by:
Test sequence and number of samples to be submitted for certification purposes
Table C.1 - Test sequences
Test Clause or Test ( or inspection)
sequence subclause
A 6 Marking
8.1.1 General
8.1.2 Mechanism
8.3 indelibility of marking
8.1.3 Clearance and creepage distances {(external parts only)
8.1.6 Non-interchangeability
9.4 Reliability of screws, current-carrying parts and connections
9.5 Reliability of terminals for external conductors
9.6 Protection against electric shock
9.14 Resistance to heat
8.1.3 Clearances and creepage distances (internal parts)
9.15 Resistance to abnormal heat and to fire
9.16 Resistance to rusting
B 8.7 Dielectric properties
9.8 Temperature-rise
8.8 28-day test
C, 9.1 Mechanical and electrical endurance
9.12.11.2.1 Performance at reduced short-circuit currents
8.12.12 Verification of the circuit-breaker after short-circuit tests
C Co 9.12.11.2.2 Short-circuit test for verifying the suitability of circuit-breakers
for use in IT systems
9.12.12 Verification of the circuit-breaker after short-circuit tests
Dy 9.10 Tripping characteristic
Dy 8.13 Resistance to mechanicat shock and impact
D 8.12.11.3 Short-circuit performance at 1 500 A
9.12.12 Verification of circuit-breaker after short-circuit tests
E; 9.12.11.4.2 and Service short-circuit capacity (les)
9.12.12 Verification of circuit-breaker after short-cim}m tests
E Es 9.12,11.4.3 and Performance at rated short-circuit capacity {l.,)
8.12.12 Verification of circuit-breaker after short-cir, ui}{e;/t%
&3 9.12.11.4.4 and Performance at rated making and breaking\épacit\,' (lent)
on an Individual pole of multipole circuit-breakers
9.12.12 Verification of circuit-breaker after short-circuit tests
NOTE With the agreement of the manufacturer the same samples may be used for more than one
test sequence.
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Clause Requirement + Test Result - Remark Verdict
replace table C.2 by:
Table C.2 - Number of samples for full test probedure
Test sequence | Number of samples Minimum number of Maximum number of
samples which shall pass samples for repeated
the test @ tests ¢
1 1 -
B 3 2 3
Cq 3 2° 3
C f &)
C 3 2 3
D 3 29 3
E, 3439 294290 3449
Es 3+49 29+3%9 3+49
Es 3 2 9 3

a) In total, a maximum of two test sequences may be repeated,

b) Itis assumed that a sample which has not passed a test has not met the requirements
due to workmanship or assembly defects which are not representative of the design.

c) In the case of repeated tests, all results shail be acceptable,

d) Supplementary samples in the case of single-pole circuit-breakers rated 230/400 V or
240/415 V (ses table 1),

e) Al samples shall meet the test requirements of 9.12.10, 8.12.11.2, 9.12.11.3 and
9.12.11.4, as appropriate.

f) For this sequence read “number of protected poles® instead of ‘number of samples". In
total a maximum of three test sequences may be repeated.

.
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Clause Requirement + Test Result - Remark Verdict
replace table C.3 by:
Table C.3 - Number of samples for simplified test procedure
Test : a
sequence Number of samples depending on number of poles
One pole ¥ Two poles Three poles Four poles ©
A 1 max. rated In 199 max, rated In 1" max. rated in_| 1" max. rated In
B 3 max. rated In 3 9 max. rated In 3 max. rated In 3 max. rated In
C, 3 max. rated In 3 9 max. rated In 3 max. rated In 3 max, rated In
3 max. rated In 2 max. rated In 1 max. rated In 1 max. rated In
for 2 protected poles, or
C Cs - -
3 max. rated In
for one protected pole
Do + Dy 3 max. rated In 3™ max. rated In 3max. rated In | 3 max. rated In
Do 1 of ail other rated In
3+3 "max. rated In | 3 max. rated In 3max. ratedin | 3 max. rated In
Eq
3+3 "min. rated In 3 min. rated In 3min. rated In_ | 3 min. rated In
3+4 "max. rated In 3 max. rated In 3 max. rated In 3 max. rated In
Ep
3+4 "min. rated In___| 3 min. rated In 3min. tatedln | 3 min, rated In
[
Es K 3 " max. rated In ?n max. rated | 40 oy rated In

a) If a test is to be repeated according to the acceptance criteria of C.2, a new set of samples is used for
the relevant test sequence. In repeated tests all results shall be satisfactory.

b) If only multipole circuit-breakers are submitted, this column applies to the set of samples having the
smallest number of poles (instead of the relevant column).

c) Applicable to two-pole circuit-breakers whether with two protected poles or with one protected pole.

d) This series is omitted when four-pole circuit-breakers are also tested.

e) Also applicable to circuit-breakers with three protected poles and a neutral pole.

f) Supplementary samples in case of single-pole circuit-breakers of 5.3.1.4.

a) This test sequence is omitted when three-pole or four-pole circuit-breakers have been tested.

h) This test sequence shall be omitted for two-pole circuit breakers with two protected poles, when
three-pole or four-pole circuit-breakers have been tested.

i) When multipole circuit-breakers are submitted, a maximum of four screw-type terminals for external
conductors are subjected to the tests of 9.5, I.e. two supply and two load terminais.

) If each pole of the mwitipole is identical to the individual pole tested in E2, this test is omitted. If not
this test Is carried out on an individual protected pole, taken at random, of the circuit-breaker with the
highest number of poles

k) Covered by test sequence E2

Loy
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Annex ZC P
(normative)
EN 60 898-1 P
Special national conditions
For the countries in which the relevant special national conditions apply these P
provisions are normative, for other countries they are informative.
J.1 Austria, Czech Republic, Denmark, Germany, Netherlands, Norway and N/A
Switzerland -
The upper limit of current for use of screw less terminals is18 A N/A
J.3.3 Austria, Belgium, Denmark, France, Germany, Htaly, Portugal, Spain, N/A
Sweden, Switzerland, and United Kingdom
Only universal screwless type terminals are accepted. N/A
K1 BELGIUM, FRANCE, ITALY, PORTUGAL., SPAIN, AND UNITED KINGDOM N/A
The use of circuit-breakers with flat quick-connect terminations for rated currents NIA
up to and including 20 A is accepted.
K.8.2.2 BELGIUM, FRANCE, ITALY, PORTUGAL, SPAIN, AND UNITED KINGDOM N/A
The use for rated currents up to and including 20 A NfA
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Overview of 4-P circuit breakr
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Bottom view of the circuit breaker
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Side view of the circuit breaker
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Open view, D83
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QOpen view, D32

Open view, D32
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Open view, D1
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Open view, C83
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Open view, C32

Open view, C32
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Open view, C1

Open view, C1
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Open view, B&3
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Open view, B32

Opan view, B32
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Open view, B1
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Arcing chamber

Arcing chamber
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Arcing chamber

TRF No. [ECENB0898_1C

Arcing chamber

BAPHO ¢ OPUT HHANA







1000 Codoun, yn. "Crecdad Kapagxa® Ne7, ex, B, eT. 1, an. 14, Ten.: 02/9874960, 9874970, daxc: 02/9874980, E-mail: office@acm-bg.com
6000 Crapa 3aropa, yn."Uap VisaH Wnwmak™ 77, ouc 42, Ten.: 042/601555, 602555, dhaxc: 042/604566, E-mail: office-stz@acm-bg.com
9009 Bapwa, yn. ,Yera Kono Ouvero™ Ne256, eT.2, Ten.:052/511559, dakc:052/5065081, E-mail. office-vn@acm-bg.com

-

Heknapauus 3a cLOTBETCTBUE

HanmeHoBaHue Ha M3daBallaTa opraHu3anua: /
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Apnpec Ha uzpgaBalarta opraHusaumn:

rp. Codoma, n.k. 1000,
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MpeameT Ha AeknNapauunATa:
ABTomaTnyeH MNpekbesay MUHW, HH, Tun HDB2

MNpeameTsT Ka ,qexnapauwmé, onvcaH no-rope, e B CbOTBETCTBYE C M3UCKBEHWATE Ha cnegHuTe npunoXXuMn
Bunrapckit U MexpyHapoAHW CTaHA4apTU W HOPMaTWUBHO-TEXHWYECKW HOKYMEeHTW W Ha TexHWTe BanugHW
nameHeHua U nonpaekyu Wi eKBUBANCHTAC

NokymeHT Ne 3arnasue WapnaHue!
Oarta Ha
usnasaHe

BAC EN 60898-1:2006 LEnexrpuyecky npuHagnexHocTH. ABTOMATUHHU 10.08.2006

- | npeKkbCBaYM 3a 3awuTa cpelly cBpbXToKoBE Ha GUToBK U
Apyru noaobHu ypenbu. Yact 1: ABTOMaTU4HU NPeKLCBaYK
aa paboTa ¢ npomeHnuso Hanpexedue (IEC 60898-1:2002,
C NpoMeHu)”

BAC EN 60898-1:2003/A1:2006 | ,EnekTpyyeCck NPUHAANEXHOCTH, ABTOMATUYHN 10.08.2006
npexbceavk 3a 3alluTa CpeLly CBPbXTOKoBE Ha BUToBK 1
Apyrv noaoBrn ypeadn. HacT 1. ABTOMaTHYHN NpeKLcBayvn
3a pafioTa ¢ NpoMeHnuBo HanpexeHue (I[EC 60898-
1:2003/A1:2003)"

BAC EN 60898- JENEKTPHUYECKN NpUHaANEXHOCTH, Agromatuusu | 10.08.2006
1:2003/A11:2006 npeKLCBaYY 3a 3alUWTa CpeLly CBPbXTOKOBe Ha Butosu v |
apyru nogobru ypeabn. Yact 1: ABTOMaTUHHW TIpEKBCERaYM
3a pafoTa ¢ NPOMEHNVBC HanpexeHue”

[}
BAC EN 60947-2:2008 JKomyTalmorHn anapatv 3a HUCKO Hanpex{gw act 2: | 27.12.2006
ABTOMaTK4HY npexbeeadu (IEC 60947-2:2006)

BAC EN 60947-2:2006/A1:2009 | ,KoMyTauMOHH¥ anapatv 3a HMcko Haripexenve. Yact 2: | 30.09.2008
ABTOMaTUYHK NpeKsCRaUN”

uca C'bOﬁpaSEHVI CbC CbLUECTBEHNUTE M3NCKBaHWA 3a GesonacHo W3NoN3BaHe Ha enexTPUIEcKn CbOopPbXEeHU K
He 3acTpallaBar ¥UBoTa W 35paBeTo Ha XopaTta, AoMaLlUHUTe XUBOTHN UNK BelLnTE.

CneuuduiHy uaucksaHus: [la ce cnasy NHCTPYKUMATA 33 MOHTAX, NPUAPYXaBatla n3aenmero: 7

Jonbnhvtenda vadiopmauusn: /
B cnyvait Ha HechrnacyBaHO U3MEHEHWE HA NPOAYKTUTE, Ta3n Aeknapauusi rybu Barlgml‘;i", o
2
A
1y )
rp. Codhva :
17.07. 2015 Axren AHrenos
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Testing procedure and testing location:

B Testing Laboratory:
Testing location/ address...................... :

X]  Associated Laboratory:
Testing location/ address.....................0

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

Approved by (+ signature) ...........:

intertek Testing Services Shanghai

Building No.86, 1198 Qinzhou Read (North),
Shanghai 200233, China

Inspection Center of Products’ Quality of Low Voltage Electric
Apparatus in Zhejiang Province

West Zhonghuan Road, Jiaxing City, Zhejiang Province,

P.R.China
[} eIl Y

Vincent Yang
i

Jim Hua

[ Testing procedure: TMP _
Tested by (name + signature)......;
Approved by (+ signature} ............ :

Testing location/ address...................... :

[ Testing procedure; WMT
Tested by (name + signature)......:
Witnessed by (+ signature)...........:
Approved by (+ signature) ...........:
Testing location/ address....................... :

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

[} Testing procedure: RMT
Tested by (name + signature)......:
Approved by (+ signature) ............:
Supervised by (+ signature)......... :
Testing location/ address....................... N
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Summary of testing:
Number of tests for test procedure, according to table 9a and table 10

No. of In(A) Test sequence and number of samples
poles I 1 m v ]| V | Combined | AnnexB | AnnexC | AnnexH | AnnexM
1P 128 | 1+1° | 1 4 - - - - - - .
1P 63 - 1 1 - - - - - - -
2P 1256 | 1+1* | 1 1 - - - - - - -
2P 83 - 1 1 - - - - - . -
3 |25 |4 | - | 1° ] - | - . . . . .
3P | 63 - S L R - - . N -
4P 125 | 1+1° [ 1 [ 141° ] - - - - - - -
(— 4P 63 - 1 | 1#1° | - - - - - - -

Note:

a) This sample only tested to clause 8.3.3.1 to verify instantaneous of 8,5,
by Test Sequence in Amend.1 of IEC 60947-2,
¢) Tested on the fourth pole and its adjacent pole.

Tests performed (name of test and test clause): Testing location:
8.3.3.1 Tripping limits and characteristics ACTL
83.3.2 Dielectric properties ACTL
8333 Operational performance capability ACTL
18.3.3.4 Overload performance ACTL
8.3.35 Verification of dislectric withstand | acTL
8.3.36 Verification of temperature rise ACTL
8.3.3.7 Verification of overload releases ‘ ACTL
8.3.3.8 Verification of undervoltage and shunt releases (if applicable) . { CBTL
(' 8.3.3.9 Verification of main contact position {for circult breakers suitable for CBTL
) jsolation)
8.3.4.1 Service short-circuit breaking capacity ACTL
8.34.2 Verification of operational capability ACTL
8.3.4.3 Verification of dielectric withstand [, ACTL
8.3.4.4 Verification of temperature rise \ /L\ ACTL
8345 Verification of overload releases ACTL
8.3.5.1 Verification of overload releases ACTL
8.3.56.2 Ultimate short-circuit breaking capacity : ACTL
8.3.5.3 Verification of dielectric withstand i ACTL
8.3.54 Verification of overivad releases ACTL

TRF No. IEC60947_2F
N\
A a
A |
\ ﬁ
| E \f

i
i ¥

BAPHO € 0P U Hifp

A



Page 4 of 131

Report No. SH11080550-001

Summary of compliance with National Differences:
N/A

Copy of marking plate:

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

3.2. Interruption medium: (afr, vacuum, gas Break).............. 8&ir
3.3. Design: (open construction, moulded cass)........... ...... Moulded case

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

Independent manual

3.5, Suitability for isolation: (suitable, not -suitabls)....... ......: Suitable

3.6. Provision for maintenance: (maintainable, non Non-maintainable

METNAINEDIE). e
3.7. Method of installation: (fixed, plug in, withdrawable: Fixed
3.8. Degree of protection: (IP code) ... it 1P20

4.7. Type of release (thermo-magnetic / electronic} ............ : Thermo-magnetic
4.8. Integral fuses (integrally fused circuit-breakers) N/A

Type and characteristics of SCPD.........oiiinnnens !

7.3 Electromagnetic compatibility (EMC) N/A
EnVIronmMEent A OF B svncnsniriarsse

Circult-breaker for use on phase-earthed systems............. NA
Circuit-breaker for use In IT SysteMS.....cccveciminiinenanl YES

Rated and limiting values, maln circult .....ivineens !

- rated operational voltage: Ue (V). 240V~

- rated insulation voltage: Ui (V)......cvcveemeisnninnnseeisia s 500

- rated impulse withstand voltage: Uinp (KV)......c.conenns 8KV

- rated operational current: 12 (Ao 63, 80, 100, 125
~kind of current ... . AC

- conventional free air thermal current: ith (A)..c.einiies . 63, 80,100, 125
- conventional enclosed thermal current: ithe (A} ...t NIA

- curent rating for four-pole circuit-breakers: (A)......cceenrt NAA
 NIUMBEF Of POIBS 11vvcvververerresereserecersesserasssmmresesssnsrarsssssessssineet |

|- rated frequency: (HZ)..vvcivevcimmmmsemimanemmanen. s 90/80
- integral fuses (rated values) 1 NIA
Rated duty :” G |
-etght-hourduty N/A

- uninterrupted duty: U {A) ..., : 63, 80, 100, 125

Short-circuit charactensttq ;

rated short-time making capaclty Icm (kA)

TRF No. |[EC60947_2F
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rated ultimate short-circuit breaking capacity: lcu (kA). ......:
rated service short-circuit breaking capacity: lcs (kA).......... :
rated short-tlme withstand current; lcw (kA/s)..

7.5

closing and each openlng operat[on

Control

Electica

- kind of current: (AC, DC}.....coovvreveevverinveinrecnrsssssnreinennes s NIA
- rated ffequency: {HZ) o : N/A
- rated control circuit voitage: Uc { nature, frequency, V) ... N/A
- rated control supply voltage: Us (nature, frequancy V) ... N/A
Air supply control circuits: (pneumatic or electro-pneumatic) :

- rated pressure and its imif .........c.ccooervei e, » NIA
~ volumes of air, at atmospheric pressure, required for each N/A

Auxiliary circults

Rated and limiting values, auxiliary circuits ... : N/A
- rated operational voltage Ue (V). neeinsneceecreenenenes 1 N/A
- rated insulation voltage: Ui (V)..... : N/A
- rated operational cument: 18 (A).....cvvirevrirmrvieon : N/A
-kind of QUITeNt ..o . NAA
-rated frequency (HZ} .. vnrnniiniincinsesesseeneend NIA
- NUMDPET Of CIFCUILS ....occovvveiremervcirsrseernrrreivessrss s . NFA
- number and kind of contact elements...........cocoueveeerrionnens : N/A
- rated uninterrupted current JU (AY .o . NIA
- utilization category; (AC, DC, current and voltage) ............: N/A
Short-circuit characteristic :

- Rated conditional short-circuit current (KA).....ooovviivveen.t NIA
- kind of protective deviCe ..o . NFA

TRF No. [EC60947_2F
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1) ShUNETBIBASE ...vvove it | N/A
2) OVer-cUIrent relBaSE. ..o v

3) INSLANANBOUS....eovrvr s riesieeress e Y €8
b} definite time delay ... 1 NIA
c) inverse time defay ..o, Yes
- independent of previous 0ad ... NIA
- dependent on previous load; (for example thermaltype  Yes
FEIBASE) (vt bs st e

3) Undervoltage release (for opening).........vevimnnnnen . NIA
4) Other relBases ... oo 1 NFA
Characteristics : 7 _

1) Shunt release and 'uﬁde'rvolta'gé release (for opening)....:

- rated control circuit voltage: Uc ( nature, frequency, V} ... N/A
- KINd of CUTENE ..o sis bbb s e s T N/A
- rated frequency: (If AC)...ccveenemnsnmnsnsnisis e NIA
2) Over-current release. ... e :

c TAIET CUITENE oo recrei i er e e saresre s b s s nraans

= KINA OF CUIMENE .1 ueeesererenrine e isbseesesiisesass st ssarssssninseiese
- rated frequency: (IF AC). . s e :
- current setting {or range of setfings) ... :
- time settings (or range of $8tiNgs) ... nrnnineernn!

: 63, 80, 100, 125A

AC

50/60Hz

Inverse time delay. |,

Instantaneous: 8,51, 12,

Inverse time delay: 1,05l 21h, 1,30l,: <ih

(for 1,563A)

Inverse time delay: 1,051, 22h, 1,301, <2h

{for I,>63A)

Instantaneous: 0,8x8,6l, 20,2s, 1,2x8,51,: <0,25
Instantaneous: 0,8x12,: 20,2s, 1,2x121,: <0,28

TRF No. IEC80947_2F
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Classification of installation and use..........ccccoceenrn.;  Installed by raif

Supply CONNECHON .....ccecviiiviviiiieee e eeer s : NIA

Possible test case verdicts:

- test case does not apply to the test object.................. : NIA

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

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

L2311 T OO RO :

Date of receipt of tast IEM.......ocoevvveeceeeerese e . December 16, 2011

Date (s) of performance of testS......c.ccoveerereivvvsversnn, : From December 20, 2011 to January 18, 2012

General remarks:

The fest 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.
This test report is valid only being read together with the test reports of SH11090550-002, -003, -004.

General product information:

Ue= 240V~(1P), 415V~(2P, 3P, 4P)
in= 63, 80, 100, 125A,

loi= 10KA, 155=7 ,5kA

Utilization category: A

TRF No. {EC60947_2F
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Result - Remark
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5.2

MARKING

a)

The following data shall be marked on the circuit-breaker itseif or on a name plate or
nameplates attached to the circuit-breaker, and located in a place such that they are

visible and legible when the circuit-breaker Is installed.

- rated current;

63, 80, 100, 125A

- suitability for isolatlon, if applicable, with the symbol
——

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

1-ON and O-OFF

b)

Marking on equipment not needed to be visible after mounting:

- manufacturer's name or trademark

- type designation or serial number

HDB2

- |[EC 60947-2 if the manufacturer claims compliance
with this standard.

IEC/ENGDQAT-2

- utilization category

A

- rated operaticnal voltage(s) Ue

240V~

- Circuit-breaker for use In IT systems:
Circuit-breaker for which all values of rated voltage
have not been tested according to annex H or are niot
cavered 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 range) of the rated frequency andfor
the indication DC (or symbol)

50/60Hz

- rated service short-circuit breaking capacity. lcs

7.5kA

- rated ultimate short-circuit breaking capacily. lou

10KA

- rated short-time withstand current, (lcw) and
assoclated short-time delay, for utilization
category B

NIA

- line and load terminals, unless their connection is
immaterial

F}A
.4

ﬂpl ,25!

- neutral pole terminals, if applicable, by the letter N

N/A

- protective earth terminal, where applicable, by the
symbol ace, 7.1.9.3 of part 1

N/A

releases, if different from 30°C

- ref. temperature for non-compensated thermal /

N%T .“

4APHO ¢ OPHTHHAS

i
i
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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 (lcm)
(if higher than speclfied in 4.3.5.1)

- rated insuiation voltage. (Ul) if higher than the
maximum rated operational voltage)

500V P

- rated impuise withstand voltage (Uimp), when
declared.

4 P

- poliution degree if other than 3

N/A

- conventional enclosed thermal current (Ithe) if
different from the rated current: S

NIA

- [P Code, where applicable:

N/A ((

- minimum enclosure size and ventilation data (if any)
to which marked ratings apply:

N/A

- details of minimum distance between circuit-breaker
and earthed metal parts for circuit-breaker intended for
use without enclostire;

N/A

- I.m.s sensing if applicable, according to F.4.1.1

N/A

- suitability for environment A or B

NIA

d)

The following data concerning the opening and closing devices of the clrcuit-breaker
shall be placed either on their own nameplates or on the nameplate of the circuit-

breaker:

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

N/A

- rated control circuit voltage of the shunt release
and/or of the under-voltage release, and rated
frequency.

N/A

- rated current of indirect over-current releases:

NIA

- number and type of auxiliary contacts and kind of
current, rated frequency (if AC) and rated voltages of
the auxifiary switches, if different from those of the
main circuit.

N/A

e)

Terminal shall be clearly and permanently identified in acc. with IEC 60445 and annex |

- line terminal

511 ”

- load terminal

sr2u P

- neutral pole terminal "N"

- protective earth terminal

TRF No. [EC60947_2F
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- terminal of coils (A/B})

N/A

- terminal of shunt release (B )

NIA

_| - terminals of under-voltage release (D)

NIA

~ terminals of Interlocking electromagnets (E)

N/A

- terminals of indicated fight devices (X)

NfA

- terminals of contact elements for switching devices

(no)

N/A

71

CONSTRUCTION

7.1.1

Withdrawable circuit-breaker

N/A

In the disconnected position {main- and auxiliary circuits)

Isolating distances for circuit-breaker suitable for
isolating warranted:

NIA

Mechanism fitted with a reliable indicating device with
Indicates the position of the isolating contacts.

N/A

Mechanism fitted with interlocks which only permit the
isolating contacts to be separate or re-closed when
main contacts are opan

NIA

Mechanism fitted with interlock, which only permit
the main contacts to be closed when the isolating
contacts are fully closed.

NIA

Mechanism fitted with interlock, which only permit
the main contacts to be closed when in disconnected
position.

N/A

The lsolating distances between the Isolating contacts
cannot be inadvertently reduced.

NIA

7.1.2.1
part 1

Resistance o abnormal heat and fire

7.4.3part t

Current-carrying parts and their connection

714

Clearances and creepage distances:

For circuit-breakers for which the manufacturer has declared a value of rated impulse

withstand voltage. (Uimp.)

~

Clearances distances:

LA

- Uimp is given as:

gkv

- max. value of rated operational voltage to earh

; ) /
- nominal voitage of supply syste'rfrr!.ﬁw. /

240V

\

.

I
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- overvoltage category: v
- pollution degree: 3
- field-in or homogeneous: Field-in
- minimum clearances (mm): 3,0
- measured clearances (mm): 34
Creepage distances:
- rated insulation voltage Ui (V) 500
- pollution degree 3
- comparative tracking index (V) 175
- material group lla
- minimum creepage distances (mm) 8
- measured creepage distances {(mm) 12
7.1.5 part 1 | Actuator
7.1.5.1 Insulation
part 1
The actuator of the equipment shall be Insulated from
the live parts for the rated insulation voltage and, if
applicable, the rated impulse withstand voltage
If it is made of metal, it shall be capable of baing N/A
safisfactorily connected to a protective conductor
unless it is provided with additional reliable insulation
If it is made of or covered by Insulating material, any N/A
internal metal part, which might become accessible In
the event of insulation failure, shall also be insulated
from live parts for the rated insulation voltage
7.15.2 Direction of movement
The direction of operation for actuators of devices
shall normally conform to |IEC 60447,
Where devices cannot conform to these requirements, N/A
e.g. due to special applications or alternative mounting
positions, they shall be clearly marked such that there
is no doubt as to the "I" and *O" positions and the
direction of operation
WriHARA
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7.1.6 part 1 | Indication of contact position

7.1.6.1 indicating means
part 4

When an equipment Is provided with means for P
indicating the closed and open positions, these
positions shall be unambiguous and clearly indicated

This is done by means of a position Indicating device P
{see 2.3.18)

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

-80417-2-EC-5007 1 On {power) On P

- 60417-2-|EC-5007 O Off (power) Off 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-button N/A

The colours of other push-buttons, illuminated push- NIA
buttons and indicator lights shall be in accordance with
IEC 60073

7.1.6.2 Indication by the actuator
part 1

When the actuator is used to indicate the position of P
fhe 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 aufomatic opening a
third distinet position of the actuator may be provided

717 Additionatl safety requirements for equipment suitable for isolation

74741 Additional constructional requirements for equipment suitable for isolation (Ue > 50 V). S

Equipment sultable 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

- a separate mechanica! Indicator N, P
- visibility of the moving contacts UV\ N/A
When means are provided or to lock the eguipment in NIA

the open posmon locking only be poss:bl /n
contacts are in the open position

TRF No. IEC60947_2F
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Actuator front-plate fitted to the equipment in a manner
which ensures correct contact position indication and
iocking

N/A

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

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

3.0

- measured clearances {mm) :

3.4

- test Uimp across gap (kV) :

6,2

7.1.7.2

Supplementary requlre'ments for equipment with provisi
with contactors or clrcuit-breakers:

on for electrical interlocking

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

N/A

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

NIA

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 assoclated
contactor or circuit-breaker interrupts the current
before the main poles of the equipment open

N/A

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

N/A

Compliance shall be verified by measuring the time
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
auxillary switch shall close after or simultaneously with
the contacts of the main poles

NIA

A stitable 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 main poles remain closed

N/A

TRF No. IEC60947_2F
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7.1.7.3 Supplementary requirements for equipment provided with means for padlocking the
’ open position:

the locking means shall be designed in such a way N/A
that it cannot be removed with the appropriate
padiock(s) installed

Alternatively, the design may provide padiockable NIA

means to prevent access to the actuator

test force F applied to the actuator in an attempt to NIA

operate to the closed position (N)

rated impulse withstand voltage (kV) : N/A

test Uimp on open main contacts at the test force o NIA
7.1.8 Terminals o
7.1.8.1 All parts of terminals which maintain contact and carry p

current shall be of metal having adequate mechanical

strength

Terminal connections shall be such that necessary P

contact pressure is malintained

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

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

7.1.82 Connection capacity

type of conductors ; Rigid-solld or stranded or P
flexible cable
minimum cross-sectional area of conducter (mm?) : 16

maximum cross-sectional area of conductor (mm?) : {50

4
number of conductors simultaneously connectable to | * o 18mm

the terminal ; 1 for 50mm?®

7.1.8.3 Connection S
terminals for conngction to external conductors shall P
be readily accessible during installation
clamping screws and nuts shall not serve to fix any \ P
other component '

7.1.8.4 Terminal identification and marking . -
terminal intended exclusively for the neutral Sg;_{_gj,gg\or NIA

TRF No. [EC60947_2F
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protective earth terminal

NIA

other terminals

u1 lt, t=2h

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 to 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

N/A

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 proteclive earthing

7.1.101

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

N/A

part 1

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

N/A

Exposed conduciive parts are considered not to
constitute a danger if they cannot be touched on large
areas or grasped with the hand orif 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 earth electrode or to the protective
conductor is malntained when the cover or any other
remaovable part is removed

N/A

TRF No. [EC60947_2F
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The protective earth terminal shall be suitably N/A
protected against corrosion
In the case of equipment with conductive structures, N/A

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

The protective earth terminal shall have no other N/A -
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 to meeting the requirements applicable to the
protective earth terminal : .

7.1.10.3 Protective earth terminal marking and identification

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

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

Graphical symbol to be used: N/A

80417-2-I[EC-6019 @ Protective earth (ground)
in accordance with IEC 60417-2

7141 Enclosure for equipment
7.4.111 Design

The enclosure, when it s apened: ail parts reguiring N/A

access for installation and maintenance are readily

accessible

Sufficlent space shall be provided inside the enclosure N/A
The fixed parts of a metal enclosure shall be NIA

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
protective conductor /"

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

The removable parts of ihe enclosure shall be firmly N/A

secured to the fixed parts by a device such that they

cannot be accidentally loosened or detach o}uing fo

the effects of operation of the equipment rvi/brations
N i /

.....

TRF No. IEC60947_2F
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When.an enclosure Is so designed as to aliow the
covers to be opened without the use of tools, means
shall be provided to prevent loss of the fastening
devices

N/A

If the enclosure is used for mounting push-buttons, it
shall not be possible to remove the buttons from the
cutside of the enclosure

N/A

71.11.2

Insulation

If, in order to prevent accidental contact between a
metallic enclosure and live parts, the enclosure Is
partly or completely lined with Insulating material, then
this lining shall be securely fixed to the enclosure

N/A

7.1.12

Degree of protection of enclosed equipment

Degree of protection.

P20

Test for first characteristic.

P2x -

Test for first BUMEBIAl ..o.cocoevveeeeee e :

Do bWk =

Test for second characteristic

Test for second NUMEral .......ooovovveeevvee !

Lo Bt e R e, QR CNEFL S R

N/A

7113
part 1

Conduit pull-out, torque and bending with metallic condults

Polymeric enclosures of equipment, whether integral
or not, provided with threaded conduit entrles,
intended for the connection of extra heavy duty, rigid
threaded metal conduits complying with 1EC 60981,
shall withstand the stresses occurring during its
installation such as pufl-out, torque, bending

N/A

TRF No. [EC60947_2F
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72

Performance requirements

7.2.1

Operating condition

7.2.1.1

Closing

For a circuit-breaker to be closed safely on to the
making current corresponding to its rated short-circuit
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-circult
making capacity

7.2.1.11

Dependent manual closing

For a circuit-hreaker 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

N/A

Such a circult-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, imespective of the spead 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

7.211.2

Independent manual closing

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

72113

Dependent power clasing

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

N/A

At 85% of the rated control supply voltage, the closing
operation shall be performed when the current
established by the clrcuit-breaker is equal to Its rated
making capacity within the limits allowed by the
operation of its relays or releasss and, if a maximum
time Is stated for the closing operation, in a time not
exceading this maximum time limit,

NfA

TRF No. IEC60947_2F
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7.211.4

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

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

N/A

72115

Stored energy closing

Capable ensuring closing of the circuit-breaker In any
condition between ne-load and its rated making
capacity

N/A

- when the stored snergy Is retained within the circuit-
breaker, a device is provided which indicates when
the storing mechanism is fully charged.

NIA

- means for charging the operating mechanism and
closing 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.

NIA

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

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

NIA

- 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 circult-
breaker.

N/A

7.21.2

Opening

7.2.1.21

Circuit-breakers which open automatically shall be trip-free and, unless otherwise
agreed between manufacturer and user, shall have their energy for the fripping

operation stored prior to the completion of the closing operation

72122

Opening by undervoitage releases

7213.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 356% of its rat [tage

N/A

TRF No. IEC60947_2F
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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 product
standard, the upper limit of the supply voitage shali be
110% of its rated value

NFA

7.213.b
part 1

Cperating 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 value until the instant
when the relay or release actuates the tripping device
of the equipment

N/A

72123

Opening by shunt releases

7.21.4
part 1

Limits of operation of shunt releases

N/A

A shunt release for apening shall cause fripping under
all operating conditions of an equipment when the
supply voltage of the shunt release measured during
the tripping operation remains between 70% and
110% of the rated contro! supply voltage and, if a.c., at
the rated frequency

NIA

7.21.5
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

N/A

7.21.24

Opening by over-current releases

a)

Opening under short-circuit conditions

The short-circuit release shall cause 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 short-circuit current release

I

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

(/(/{ NIA

- maximum cut-off {et-through) peak current as a
function of prospective current (r.m.s. symmetrical)

N/A

- {’t characteristics for clrcuit-breakers of utjiization
category A and, if applicable, B for circuit- reakers

with instantaneous override (see note to £.3.5) 7

NIA

TRF No. IECE0947_2F v A
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b)

Opening under overload conditions

1)

instantaneous or definite time-delay operation

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 sefting 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

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

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 terperature

N/A

7242

Operational performance capability

7.24.2
part 4

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
spacified at the upper and lower limits of supply
voltage and/or pressure specified for the control circuit
during closing and opening operations

NIA

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

TRF No. [EC60947_2F
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8 TESTS
8.24 Mechanical properties of terminals

Mechanical strength of terminals

maximum cross-sectional area of conductor {mm? . |50

dlameter of thread (mmy} : 6,8

torque (Nm) 3,5

5 times on 2 separate clamping units

Testing for damage to and accidental loosening of conductor {ftexion lest)
conductor of the smallest cross-sectional area (mm?) : | 16

number of conductors of the smallest cross section: |2

diameter of bushing hole {mm) : 13,0

height between the equipment and the platen : 300

mass at the conductor(s) (kg) : 2,9

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

unit

Pull-out test

force (N): 100

1 min, the conductor shall neither slip out of the

terminal nor break near the clamping unit

conductor of the largest cross-sectional area (mm?) :  [50

number of conductors of the largest cross section 1

diameter of bushing hole {mm) : 15,9

helght between the equipment and the platen : 343

‘mass at the conductor(s) (kg) 9,5

135 continuous revolutions: the conductor shali neither

slip out of the terminal nor break near the clamping

unit Q
Pull-out test c
force (N) : 236 S
1 min, the conductor shall neither slip out of the P
terminal nor break near the clamping unit

conductor of the largest and smallest cross-spctional | 16750

area (mm?) : /3
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Test current; 80% of the rated, erminimum

adjustable-setting-current; (A)
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number of conductors of the smallest cross section, [1/1
number of conductors of the largest cross section :
diameter of bushing hole (mm) : 13,0/15,9
height between the equipment and the platen : 300/ 343
mass at the conductor(s) (kg) : 2,9/95
135 continuous revolutions: the canductor shall neither P
slip out of the terminal nor break near the clamping
unit
Puil-out test
force (N) 100/236 .
1 min, the conductor shall neither slip out of the P (
terminal nor break near the clamping unit
8.3.3 TEST SEQUENCE I: GENERAL PERFORMANCE CHARACTERISTICS
- 2 samples: 1P, 125A, Instantaneous: 8,5l,/121,
8.3.3.1 Tripping limits and characteristic
8.3.3.1.2 | Opening under short-circuit conditions
Manufacturer's name or frademark DEF.E!?TI!]OXI
Type designation or serial number HbB2
Sample no; -1 2
Rated operational voltage: Ue (V) 240
Rated current: In {(A) 125 : :T:l
Ambient temperature 10-40 °C : 30°C P ,--(
Value of the tripping current declared by the 8,5In 12 1In P
manufacturer for a single pale, at which value they
shall operate,
Range of adjustable setting current. (A} N/A
Time delay stated by the manufacturer, in the case of N/A
definite time delay releases.
Electromagnetic overcurrent releases
850 1200 P

TRF No. IEC60947_2F
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Operating time: >0,2s in case of instantaneous P
releases: t1-12:|>028 >0,2s
L1-L3: " B
L2-L3: N-i~ B
Lx: 1" i
Operating time: > twice 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: 120% of the rated, orminimum 1275 1800 P
adiustable-settingcurrent: (A)
Operating time: <0,2s in case of instantaneous P
releases: . 11-L2; 41ms 3ims
L1-L3: . -
L1213 . .
N-Lx: R -
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 NIA
setting current; {A)
Operating time: >0,2s in case of instantaneous NIA
releases: L1-L2;
L9-L3:
L2-L3:
N-Lx;
Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases: £1-12;
L1-L3:
L2-L3:
N-Lx: I
Test current: 120% of the maximum adjustable u/ NIA
setting current: (A)
Operating time: <0,2s in case of instantaneous N/A
releases: L1-L2:
L1-L3:
L2-L3:
?\l—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:

Li-L3:

L2-L3:

N-Lx:
Test current; tripping current declared for single pole NIA
operation (A)
Operating time: <0,2s in case of instantaneous N/A
releases: : _ L1-L2;

L1-L3

1L2-L3:

N-Lx: t
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:

Electronic overcurrent releases 3

For circuit-breakers with an electronic overcurrent N/A

release, the operation of the short-clrouit

releases shall be verified by one test only on each
ole individually.

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

Operating time: >0,2s In case of instantaneous NIA
releases: L1:
£2:
L3
N:
(
Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay .
releases: L1:
Lz
L3:
N:
Test current: 120% of the rated, or minimum N/A
adjustable setting current; (A)
Operaling time: <0,2s in case of mstantaneous N/A
releases:
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Operating time: < twice time delay stated by the NIA
manufacturer, in the case of definite time delay
releases: Lt
L2:
L3:
N:
Test current: 80% of the maximurn adjustable NIA
setting current: (A)
Operating time: >0,2s in case of instantaneous N/A
releases: Lt:
L2:
L3
N:
Operating time; > twice fime 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 NIA
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 NIA
manufacturer, in the case of definite time delay
releases: AN
L2:
L3:
N:
8.3.3.1.3 |Opening under overtoad conditions
a) Instantaneous or definite time-delay releases
Manufacturer's name or trademark r
Type designation or serial number [ /( /{
Sample no: M
Rated operational voltage: Ug (V)
Rated current: [n {A) ) o
Ambtent temperature 10-40°C : / /f' N/A

TRF No. |
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Value of the tripping cuirent declared by the
manufacturer for a single pole, at which value they
shall operate.,

N/A

Range of adjustable setting current. (A)

N/A

Time defay stated by the manufaclurer, in the case of
definite time delay releases,

N/A

Test current: 90% of the rated, or minimum adjustable
setting current: (A)

N/A

Operating time; »0,2s in case of instantaneous
releases: '

N/A

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

N/A

Test current: 90% of the maximum adjustable
setting current; (A)

NIA

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 fime delay
reteases.

NIA

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:

WN/A

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

NIA

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

Type designation or serial number

Sample no;
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Rated operational voltage: Ue (V) 240
Rated current: [n (A) 125
For releases dependent of ambient air temperature: | 30°C
Reference temperature
Test ambient temperature (°C ) 29
For releases dependent on ambient air temperature, P

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 manufaciurer's correction temperature/current
data

For thermal-magnetic releases independent of N/A
ambient temperature:

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

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

temperature of the test room (see 6.1.1 of [EC
80947-1), the release being energised on all

phase poles.

Test ambient air temperature: 30°C P
Range of adjustable sefting current: (A) NIA
Releases, dependent of ambient air temperature: 30°C P
Reference temperature (°C)

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

Test current: 105% of the rated, erminimum 132 132 P
adjustable-seling-current: (A)

Conventicnal non-tripping time: >2h >2h P
1hwhenIn <83A, 2hwhenin>63 A

Test current: 130% of the rated, erminimum 163 163 P
adjustable-setting-current: (A) [\ /f A

For circuit-breakers having an identified neutral pole VA NIA

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

Conventlonal tripping fime: 10min&7s 2min40s P
<1h when In < 83A, <2h when In > 63 A

setting current; (A)

Test current: 105% of the maximum a?s{ atle NIA

TRF No. IEC80947_2F
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Conventional non-tripping tima: N/A
1hwhen in < 63A, 2h when In> 63 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 ovetload release
(see 8.3.3.1.1), the test current at the conventionat
tripplng current shall be multiplied by the factor 1,2.
Conventional tripping time: N/A

Thermal Magnetic releases, independent of ambient air

temperature: at 20°C or 40°C

N/A

Test ambient air temperature;

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

Conventional non-tripping time: NIA
1hwhen In < 63A, Zhwhen In > 63 A

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

For circuit-breakers having an identified neutral pole NIA
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 <83A, <2h when in > 863 A

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

Conventional non-tripping time: N/A
1hwhenin <63A, 2hwhenin>63 A

Test current: 130% of the maximum adjustable NIA
selting current; (A)

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

(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 > 63 A

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

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

N/A

Releases, independent of ambient air tefhp ‘Iratuga;‘a;
30°C fj{j?ﬂ’ N -

N/A

TRF No. IEC60847_2F
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Test amblent air temperature; N/A
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 sefting current;
(% or A)

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

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

Test ambient air temperature: N/A

Test current: N/A
at current specified by the manufacturer to verify the
time/fcurrent characteristic of the releases conform to
the curves provided by the manufacturer.

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

Tripping time ace. time/current characterisiic of the NIA
releases conform to the curves provided by the
manufacturer. (within the stated tolerances)

8.3.3.1.4 |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 necessaryto |-
prevent premature tripping.

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

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

shori-circuit releases [ N/A
Electromagnefic releass: ‘ N/A
two poles in series carrying the test current, using

successively all possible combinations of poles having

a short-circuit release.

Electronic releases: N/A
on one pole chosen at random.

Test cutrent: 1,5 times of the rated, or minimum NIA
adjustable setting current: (A) )

Operating time, overload releases! (s)” N/A

TRF NOI}K £60947_2F
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Time-delay: between the limits stated by the NfA
manufacturer:

Operating time, short-clrcuit releases NIA

(electromagnstic): (s) 11-L2:
L1-L3;
L2-L3:

Time-delay: between the limits stated by the N/A
manufacturer:

Operating time, short-circuit releases (electronic); (s) NIA
L1:
L2:
L3

Time-delay. between the limits stated by the NIA (( "
manufacturer: :

Test current. 1,5 times of the maximum adjustable N/A
selfing current: (A)

Operating time, overload releases: (s) NIA

Time-delay: between the limits stated by the N/A
manufacturer:

Operating time, short-circult releases N/A

{electromagnetic}: (s) L1-L2;
L1-L3;

L2-L3:

Time-delay: between the limits stated by the NiA
manufacturer;

Operating time, short-cireuit refeases (electronic): (s) N/A
L1:

{
Time-delay. between the limits stated by the N/A (
manufacturar:

b) Non-tripping duration

Flrstly, the test current equal to 1,5 fimes 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 clrcuit-breaker shall not trip.

overload reigases: (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 getting;

shont-circuit releases / ) / N/A

TRF No. IEC60947_2F
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Electromagnetic release: N/A

two poles In series carrying the test current, using
successively alf possible combinations of poles having
a short-circuit release.

Etectronic releases: N/A
on one pole chosen at random.
Test current: 1,5 times of the minimum adjustable NIA

satting current: {A)

non-tripping duration stated by the manufacturer for NIA
overioad release: (s)

non-tripplng duration stated by the manufacturer for N/A
short-circuit release thermal magnetic: {s)

non'-'tfipping"dUration stated by the manufacturer for NIA
short-clrcuit release electronic: (s}

Time duration of current when reduced to the rated N/A
current: shall be twice the delay-time stated by the
manufacturer: (s)

Rated current ' N/A
Operating time, overioad releases: N/A
the circuit-breaker does not trip:
Operating time, short-circuit releases NIA
(electromagnetic), shall not teip: (s} Li-L2:

L.1-L.3:

L2-L3:
Operating time, short-circuit releases {electronic), shall N/A
not trip: (s} L1

L2

L3:
Test current: 1,6 times of maximum adjustable setting N/A
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 magnetic: (s) [\ Iy
non-ripping duration stated by the manufacturer for VY \ NA
short-circuit release electronic: (s)
Time duration of current when reduced to the rated N/A

current. shall be twice the delay-time stated by the
manufacturer: (s)

Rated current

Operating time, overload releases:
the circuit—b;iéaker does not trip:
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Operating time, shord-circuit releases N/A
{electromagnefic), shall not trip: (s) L{-L2:
L1-L3:
L2-13:
Operating time, short-clrcuit releases (e!ectronlc), shall N/A
not kip: {s)
L2
L3 _
8.3.3.2 Test of dielectric properties, impulse withstand voltage {Uimp indicated):
8.3.34 The 1,2/50us impulse voitage shall be applied five times for each polarity at Intervals
part] of 18 minimum _
- rated impulse withstand voltage (kV) : 6
- sea level of the laboratory: 5m
- test Uimp main circuits (kV) : 4.8
- tast Uimp auxiliary circuits (kV) : N/A
- test Uimp centrol clrcuits (KV) : N/A
- test Uimp on open main contacts (equipment suitable 16,2 P
for isolating) (kV} :
a) Application of test voltage

i} Between all terminals of the main circuit connected
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,

if) Between each pole of the main circuit and the other N/A
poles connected together and to the enclosure or
mounting plate, with the contacts in all normal 4
positions of operation.- ((
iliy Betweaen each control and auxiliary circuit not NIA
normally connected to the main circuit and:
- the main circuit
- other circuits N/A
- exposed conductive p'arts N/A
- enclosure of mounting plate N/A
iv) equipment suitable for isofation P
equipment not sultable for isolation NIA
p

TRF No. [EC60947_2F
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Test of dielectric properties, diefectric withstand voltage (Uimp not Indicated):

- rated insulation voltage (V) :

500

- main ciroults, test voltage for 1 min (V)

1880

- auxiliary circuits, test voltage for 1 min (V)

NA

- control circuits, test voltage for 1 min {V)

N/A

8.3.322

Application of test voltage

with circuit-breaker in the closed position

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

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

2)

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.

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

b)

Control and auxiliary circuits

1

- between all the control and auxiliary clrcuits 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 control
an auxiliary circuits which may be isolated from the
other parts during normal operation and all the other
parts connected together.

NIA

Mo unintentional disruptive discharge during the tests

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 shail not exceed 0,5mA.

264V
4,74x10°

8.3.3.3

Mechanlca! operation and operational performance ca

pabillty

8.3.33.2

Construction and mechanical operation

Construction

A withdrawable circuit-breaker shall be che/gk/ed for the

requirements stated in 7.1.1

NA
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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
manuai 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

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 shalt 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 ripping 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

c)

Undervoltage releasss

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

N/A

Drop 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 at a
rate to reach 0 V in approximately 30 s

NIA

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

N/A

In the case of a release with a range of rated voltages,

N/A

TRF No. |[EC60847_2F

this test applies to the maximum voltage };f’tl}e range

pAPHO C OPUT UHANA




W

Page 37 of 131 Report No. SH11080550-001
IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
The test for the upper limit is made starting from a N/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

This test may be combined with the temperature-rise NIA
test of 8.3.3.6
In the case of a release with a range of rated voitages, N/A

this test is made at both the minimum and maximum
rated control supply voltages

i) Test for limits of operation

Starting with the circuit-breaker open, at the NA
tempsrature of the test room, and with the supply
voltage at 30% rated maximum control supply voltage,
it shall be verified that the circuit-breaker cannct be
closed by the operation of the actuator

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

iif) Performance under overvoitage conditions

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

d) Shunt releases

Shunt releases shall comply with the requirements of NIA
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

it shall be verified that the release will operate to open 1 NA
the circuit-breaker at 70% rated control supply voltage
when tested at an ambient temperature of + 56 °C +
2 °C without current in the main poles of the circulit-

breaker [ 14

in the case of a release having a range of rated contro! W\ NIA
supply voltages, the test voltage shall be 70% of the
minimum rated control supply voltage

8.3.3.3.3 |Operational performance capability without current.

Type designation or serial number

Sample no:
Rated current lnl {A)

TRF No. [EC60847_2F
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Result - Remark Verdict

Rated operational voltage: Ue (V)

240

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

3

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

Rated control supply voltage undervoltage releases:
Uc (V)

Ambient temperature 10-40 °C :

28°C

Number of operating cycles per hour

120

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

Number of cycles without current (without releases)

7000

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

Applied voltage: shunt releases (V)

N/A

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

(60% at the beginning- and 50% at the end of the test.)
Energized at the minimum rated Uc

NIA

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

NIA

Applied voltage: undervoltage releases (V)

N/A

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

N/A ( '

8.3.3.34

Operational performance capability with current.

Rated current: in (A}

125

tMaximum rated operational voltage: Ue (V)

240

Conductor cross-sectional area (mm?) :

50

Number of operating cycles per hour

120

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

1000

Applied voltage: closing mechanism (V) / /

N/A

TRF No. IEC80947_2F
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For circuit-breaker fitted with adjustabla 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 UfUe = 1,0 (V) ..viiiinencnennn, L1, |245 P
.......................................................................... L2 -
.......................................................................... L3: -

- test current 1fle = 1,0 {A) e L1: 126 p
.......................................................................... LZ: -
.......................................................................... L3 -

- power factorflire-constanrt: 0,82 P

- frequency: (Hz) 50 P

- on-time {ms): 276 p

- off-time (s): 30 P

Elecirical components do not exceed the value P

indicated in tab. 7.

8.3.3.3.5 |Additional test of operational performance capability without current for

withdrawable circuit-breaker.

Number of operations cycles : 100 NIA

After test, the isolating contacts, withdrawable NIA
mechanisr 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 HDB2
Sample no: -2
Rated current In (A) 125
Rated operational voltage: Ue (V) 240

Rated control supply voltage of closing mechanism:

Uc (V)

Rated contro! supply voltage of shunt releases:

Uc (V)

ey
VAN

Rated control supply voltage undervoitage releases:
Uc (V)

Ambient temperature 10-40 °C : N 28
Number of operating cycles per hour / / 120
240

TRF No. [ECB0947_2F

Maximum rated operational voltage: U?/ (V) /
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Number of cycles with current (totaf) 12 P
(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/short-circuit settings

at maximum,

Conditions, overload operations:

- test voltage Uftle = 1,06 (V) .o, Li:  |254
.......................................................................... Lz -
.......................................................................... L3: -

- test current AC/BE: [fle =6,0/2,8 (A) P
.......................................................................... L1 752
.......................................................................... L2: -
.......................................................................... L3: -

- power factor/ime-constant: 0,48

- Number of cycles manually opened: 9 9

- Number of cycles automatically opened by an 3

overload release: 3

- frequency; (Hz) 50 P

- an-time max 2s: <2s P

8.3356  |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 p
For circuit-breaker suitable for isolation, the leakage {264V P

current shall be measured through each pole with the 5 40x10°mA

contacts in the open position, at a test voltage of 1,1 '

Ue, and shall not exceed 2 mA.

8.3.3.6 Verification of temperature-rise e

- the values of temperature-rise do not exceed those P

spacified in tab, 7.

Temperature rise of maln clrcuit terminals < 80 K (K) : (64 P

conductor cross-secticnal area (mm?) ; 50 P

test current fe {A) : 125 P

8.3.3.7 Verification of overload releases .
Test current: 1.45 times the value of thelr current 181 P
setiing at the reference temperature: (A)

TRF No. IEC60947_2F
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Result - Remark

Verdict

Conventional tripping time:
<1h when In <B3A, <2hwhenIn > 63 A

1mindBs

P

8.3.3.8

Verification of undervoltage and shunt releases

Circuit-breaker fitted with undervoltage releases.
The release shall not operate at 70% of the minimum
control supply voltage -

N/A

and shall operate at 35% of the maximum control
supply voltage.

NIA

Circuit-breaker fitted with shunt releases.

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

N/A

8339

Verification of the main contact position for circuit-breakers for isolation

actuating force for opening (N} .o :

5

test force with blocked main contacts for 108 (N) . :

50

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
intervals of 5 min.

N/A

Independent power operation

N/A

Three attempts to operate the equipment by the stored
energy.

N/A

Lock ability of driving mechanism in OFF-position at
test force and blocked main contacts ... :

N/A

Position indicator does not show OFF-position after
capture of test force at blocked main contacts

8.34

TEST SEQUENCE Il (lcs):
- 1 sample: 1P, 125A

8.3.4.1

Test of rated service short-circuit breaking capacity

Test sequence of operation; O —~t- CO-t~CO

Type designation or serial number

Sample no:

Rated current; In (A}

Rated operational voltage: Ue (V)

Rated service short-circuit breaking capaf/:it?:./(k}\)

TRF No. IEC60947_2F
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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

NIA

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 compleie on its own P

support or an equivalent support.

Test made in free air;

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

Back: Omm Front; Omm
Top: 45mm Botton: 45mm

Left: 10mm Right; 10mm

The characteristics of the metallic screen:

- woven wire mesh N/A

- perforated metal P

- expanded metal N/A

- ratio hole area/total area: 0,45-0,65 0,50

- size of hole: <30mm? 25

- finish: bare or conduclive plating Bare

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

enclosure:

Fuse "F": P ’(
copper wire: diameter 0,8 mm, 50 mm fong ' '
Circuit is earthed at: (load-star- or supply-star point) supply-star P
Conductor cross-sectional area (mm?) : 50 P

If terminals unmarked: N/A

line connected at: (underside/upside)

Tightening torques; (Nm) 35 NA

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

- test voltage UUe = 1,05 (V)erveecev e, Lt 256 P
IIIZZIXIIIIﬂﬁﬂﬁﬁﬁﬁﬁﬁﬁ;ﬁﬂﬁti

TRF No. [EC80947_2F
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-r.m.s. test current ACBG: (KA) oo L1: 7.54 P
.......................................................................... L2 -
.......................................................................... L3: -
power factorfime constant : 0,47
- Factor "n” 1.7
- peak test current (kA) 10,7
Test sequence "0"
- rnax. let-through current: (kApeak) ......cocnrenes L1 7.5 P
lﬁZZ]ZZIiIZIZIZIIIIlﬁIIﬁZZ'.I'.ZIZIZ’.II'.II'.II'.ﬂ'.ZZIZZZI.".I'.IIZZI?IZZIZIIII'[g.é -
- Joule integral IPdt (KAPS) ... L1: 192 P
.......................................................................... L2: -
.......................................................................... L3: -
Pause, t; {min) 3 P
Test sequence *CO" gt
- max. let-through current; (kApeak) ..., L1: 52 P
IIZ'.ZZ'.ZII'.ﬁ'.'.'.ZZIZ'.IIIII:'.'.Z'.I'.ZiIZII'.'.I'.II'.Z'.IZ'.ZIIIil]ﬁliﬁlﬁﬁiiﬁl’.lliﬁt%’: -
- Joule integral 1dt (KA®S) ..o aninnesnin L1: 125 P
.......................................................................... L2 -
.......................................................................... L3 -
Pause, t. {min) 3 P
Test sequence "CO" o
- max. let-through current: (KApeak) ....c.cevnene L1 58 P
ZIZlZII'.IfIIIII'.ZIZZIIZIZIZZZIZ'.ZZZ',II'.Il'.'.ﬁI'.I'.ZIIIIIZIIZIZIIIIIIZZZI:tg': i
- Joule integral Pt (KAZS) .......coweeermermcresesmssiarns L1 |88 P
.......................................................................... L2 -
.......................................................................... L3: -
Melting of the fusible element No ~ P
Holes in the PE-sheet for test sequence "Q" WNo { | |
Cracks observed No \ \

8.3.4.2 Operational performance capability with current. 7 '
Rated current: In (A) 125
Maximum rated operational voltage: Ue (V) 240
Conductor cross-sectional area (mm?) . / ‘_,./ 50 . §
Number of operatir}g cycles per hour / ' 120 P Q

TRF No. [ECB094%,_2F TONL A
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Number (5% of the number given in column 4, tab. 8) |50 P
of cycles with current (total)

{closing mechanism energlzed at the rated Uc)

Applied voitage: closing mechanism (V) N/A
For circuit-breaker fitted with adjustable releases, test P

shalt be made with the overload setting at maximum

and short-clrcuit setting at minimum.

Conditions, make/break operations: ‘

- test voltage U/Ue = 1,0 (V) ..o L1 246 P
.......................................................................... L2: -
.......................................................................... L3: -

~test current 1e = 1,0 (A) oo L. |128 P«
.......................................................................... L2: -
.......................................................................... L3: -

"|- power factoritime constant; 0,78 P

- frequency: (Hz) 50 P

~ on-fime (ms): 500 P

- off-time (s): 30 P

8.3.4.3 Verification of dielectric withstand :

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

minimum of 1000 V

- no breakdown or flashover
- the leaking current for circuit-breaker suitable for 265V

isolation: (<2mA /1.1 Ue) 3.47x10%mA

B8.3.44 Veirification of temperature-rise

- the values of temperature-rise do not exceed those P L

specified in tab. 7.

Temperature rise of main circuit terminals. 44 P

80K (K):

conductor cross-sectional area (mm3) ; 50
test current le (A) : 125

8.3.4.5 Verification of overload releases _

Test current: 1.45 times the value of their current 181 P
setting at the reference temperature; (A)

Conventional tripping time: imin3is P
<1h when In < 83A, <2h when In > 63 9('\

TRF No. IEC60947_2F
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8.34 TEST SEQUENCE Il {lcs):
- 1 sample: 1P, 63A
8.3.4.1 Test of rated service short-circuit breaking capacity
Test sequence of operation: O —t - CO-t-CO
Type designation or serial number HDB2
Sample ho: -2
Rated current: In (A) 63
Rated operational voltage: Ue (V) 240
Rated service short-circuit breaking capacity: (kA) 7.5

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

Rated contro! supply voltage of shunt release:
Ue (V)

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

NIA

closing mechanism energized with 85% at the rated

Uec: (V)

A

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

Test made in free air:

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

Rack: O0mm Front, Omm
Top: 46mm Bofton: 45mm

Left: 10mm Right; 10mm

The characteristics of the metallic screen:

- woven wire mesh

NIA

- perforated metal

- expanded metal

N/A

- ratio hole areafiotal area: 0,45-0,65

- size of hale: <30mm’

0,50
25

- finish: bare or conductive plating

Bare

Test made In specified individual enclosure:
Details of these tests, including the dimensions of the

N/A

enclosure: / }
i_.,

Fuse "F";

copper wire: diameter 0,8 mm, 50 m Iop’g/;
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Circuit is earthed at: (load-star- or supply-star point) supply-star P
Conductor cross-sectional area (mm?) 16 P
if terminals unmarked: NIA
line connected at: {underside/upside)

Tightening torques: (Nm) 3,5 N/A
Test sequence of operation: O —t—-CO ~t—-CO P
- fest voltage UfUe = 1,05 (V)..ovncereveniviinon, L1:  |256 P
........................... OO RUOUROTPUPSURRY I -
.......................................................................... L3: -

- nm.s. test current ACHBG: (KA) .oovvivieveiseeinnnn, L1; 7,54 P
.......................................................................... L2 -
.......................................................................... L3: -
power factorftime constant: 0,47

- Factor "n" 1,7
- peak test current (kA) 10,7

Test sequence "Q"

- max. let-through current: (kApeak) ................. L1: 169 P
.......................................................................... L2: -
.......................................................................... L3: -

- Joule integral I*dt (kAZS) ....occoer i L1: 100 P
.......................................................................... L2: -
.......................................................................... L3: -

Pause, t: {min) 3

Test sequence "CO"

- max. let-through current: (kApeak) ........coooe. L1: 57 P
.......................................................................... L2: -
.......................................................................... L3: -

- Joule integral 12%dt (KAZS) .....ccccovvvevimreiereers e L1; 138 P
.......................................................................... L2: -
.......................................................................... L3: -

Pause, t: {min) 3 P

Test sequence "CO" e

- max. let-through current: (kApeak) .......coue..... L1: 58 P
.......................................................................... L2 |-
.......................................................................... L3: -

- Joule integral Pdt (KA2S) ....oocecvvve e cirenns Li; 145 P
Tt et saa e r s e b e nee b s ate s re e s e r e n et LZ: -
.............................................................. /)LS -

TRF No. IEC60947_2F
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Meiting of the fusible element No
Holes in the PE-sheet for test sequence "0” No
Cracks observed No
8.3.4.2 Operational performance capability with current.

Rated current: In (A)

Maximum rated operational voltage: Us (V)

Conductor cross-sectional area (mm?) :

Number of operating cycles per hour N/A

Number (6% of the number given in column 4, tab. 8) N/A
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 N/A
shall be made with the overioad setting at maximum
and short-circuit setting at minimum.

Conditions, make/break operations:

- test voltage UfUe = 1,0 (V) .o L1: - N/A

.......................................................................... LZ; -

.......................................................................... L3: -

~testcurrent 1@ = 1,0 (A} oo L1 - NFA

.......................................................................... L2 -

.......................................................................... L3: -

- power factor/time constant: N/A

- frequency: (Hz) N/A

- on-time (ms}): NIA

- off-time (s). N/A
8343 |Verfication of dielectric withstand 8 e

- equal to twice the rated operational vollage witha |1000V } P

minimum of 1000 V

\

- no breakdown or flashover

- the leaking current for circuit-breaker suitable for 265V
isolation: (<2mA /1.1 Ue) 3,26x1 0mA

8.3.4.4 Verification of temperature-rise

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

TRF NO. \;{30947 oF
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Temperature rise of maln circuit terminals. N/A
<B0K (K).
conductor cross-sectional area (mm?2) N/A
test current le (A) : N/A
8.3.4.5 Verification of overload releases
Test current: 1.45 times the value of their current 91,4 P
setting at the reference temperature: (A)
Conventianal tripping time: 403 P
<1h when in < 63A, <2h when In > 63 A
B.3.5 TEST SEQUENCE Il {lcu)

~ 1 sample: 1P, 125A

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
cireult-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 fest sequence V.

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

Type designation or serial number HDB2

Sample no: li-1
Rated current: in (A) 125
Rated operational voltage: Ue (V) 240

Rated ultimate short-circuit breaking capacity: (kA) 10

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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This test sequence need not be made when lcu = lcs

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 current setting at the reference temperature, on a pole singly. B
Time specified by the manufacturer: <8min P
- Operation tiMe: (8} ..o £1: 160s P
.......................................................................... L2 -
.......................................................................... L3: -
.......................................................................... N: -

8352 Test of rated uitimate short-circuit breaking capacity

The test sequence of operations is 0 -t~ CO

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

N/A

closing mechanism energized with 85% at the rated

Uc: (V)

N/A

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

Test made in free air;

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

Back: Omm Front: Omm
Top: 46mm Botton: 45mm

Left: 10mm Right: 10mm

The characteristics of the metaliic screen:

- woven wire mash

N/A

- parforated metal

- expanded metal

N/A

- tatio hole areaftotal area: 0,45-0,65

0,50

- size of hole: <30mm?

% J/

- finish: bare or conductive plating

Bare

Test made in specified individual enclosure:
Detalls of these tests, including the dimensions of the
enclosure:

N/A

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

Circuit is earthed at; (load-star- or supply-star point}

Supply-star

Conductor cross-sectional area (mm‘)// '

50

TRFNoJ%;&%?I}F

/

BAPHO C OPUT UHANA




Page 50 of 131 Report No. SH11090550-001
IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
If terminals unmarked: NIA
line connected at: (underside/upside)
Tightening, torques; (Nm) 3,5
Test sequence of operation: O —t— CO
- test voltage UfUe = 1,05 (V) ..ovcevveerereennn, L1: 256
.......................................................................... L2: -
.......................................................................... L3: -
- r.m.s. test current ACIBG: (KA).......c.ccovne.., L1: 10,4 P
S T
power factorftime constant : 0,48
- Factor "n” 1,7
- peak test current (kAmax) : 18,0 P
Test sequence "O” e o
- max. let-through current: (kApeak) .................. L1: 7.7 P
e 2
- Joule integral *dt (KAZS) .vvvvvveveeeeceisoee i, (K 189 P
.......................................................................... Lz. |-
.......................................................................... L3 -
Pause, t: {min}) 3 P
Test sequence "CO”
- max. let-through current: (kApeak) .................. L1 7.2 P
ST
- Joule integral Pdt (KAZS) v.cvcvverveece s L1: 192 P
.......................................................................... L2: -
.......................................................................... L3 -
Melting of the fusible element No
Holes in the PE-sheet for test sequence "0" No P
Cracks observed No
8.3.5.3 Verification of dielectric withstand
- equal to twice the rated operational voltage witha | 1000 P
minimum of 1000 V for 5 seconds
- no breakdown or flashover P
- the leaking current for circuit-breaker suitable for 265V
isolation: (<6mA /1,1 Ue) 6.24x10°mA

TRF No. IEC60947_2F
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8354 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. e o
Time specified by the manufacturer: N/A
- Operation time: {S) ..., L1 110 P
.......................................................................... L2: -
.......................................................................... L3 -
.......................................................................... N: -
8.3.5 TEST SEQUENCE il (fou)

- 1 sample: 1P, 63A

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 circult-breaker of utitization B having a
rated ultimate short-circult 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 circult-breakers, test sequence V applies in place of this

sequence.

Type designation or serial number HDB2
Sample no: -2

Rated current; n (A) 63

Rated operational voltage: Ue (V) 240

Rated ultimate short-clrcuit breaking capacity: (kA) 10 Ay

Rated control supply voltage of closing mechanism:

Ue (V)

YA

Rated control supply voltage of shunt release:

Uc (V}

. |
TRF No. |E06094,7/_2>\
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This test sequence need not be made when lcu = Ics
8.3.6.1 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: <8min
- Operation ime: (8} ....ccvvicirirriseseeseseenens L1; 59 P
.......................................................................... L2 -
.......................................................................... L3: -
.......................................................................... N: -
8.3.5.2 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is 0 —t— CO Rt
For circuit-breaker fitted with adjustable releases, test NfA
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 P
support or an equivalent support.
Test made in free air; P
Distances of the metallic screen's: (all sid Back: Omm Front: 0mm
sta tallic scr (@lf sides) Top: 45rmm Botton: 45mm
Left: 10mm Right: 10mm
The characteristics of the metallic screen: e
- woven wire mesh N/A
- perforated metal P
- expanded metal N/A
- rafio hole area/total area: 0,45-0,65 0,50
- size of hole: <30mm? 25
- finish: bare or conductive plating Bare
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the
enclosure:
Fuse "F": P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (Ioad-sta/;-\ or supply-star point) Supply-star
Conductor cross-sectional reaJ (mm?)y: 16 P

TRF No. [EC60947_2F
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If terminals unmarked: N/A
line connected at; (undersidef/upside)
Tightening, torques: (Nmy} 3,5
Test sequence of operation; O ~t—CO
- test voltage UWle = 1,06 (V) ..o L1: 256
.......................................................................... Lz: -
.......................................................................... L3: -
- r.m.s. test current AC/RG: (KA} ..o L. |104 P
e ———
power factor/time constant : 0,48 P
- Factor "n” 1.7
- peak test current (KAmax) : 18,0
Test sequence 0" .
- max, let-through current; (kApeak} .........ccoeve L1 6,4 P
ZIIIZZIZII'.ZIZZII]IIZﬁIZIII'.ZﬁIZZIIIIIIIfIIIIIZZi’.IIIZZIIZIZZIIZIIIZII]ZII%E -
- Joule integral I7dt (KAZS} ..ocvcvvecnineevinienneinn L1: 139 P
.......................................................................... L2: -
......................................................................... L3 -
Pause, t: (min) 3 P
Test sequence "CQO" S
- max. let-through current; (kApeak) .................. L1 58 P
IZZI’.ZﬁZﬁﬁI’.Zﬁilﬁi'.ifiﬁiﬁﬁIIIZIIﬁIfZIZIIIZIIIIIIIZIIIZIIZIIZZIIZIIZZIZZ‘.t:zai i
- Joule integrat 1*dt (KA%S) ..., L1 158 P
ZZIﬁﬁZﬁZIIIIIIZIZIIIIIZ’.ZZIIﬁ'ZﬁZZIZlﬁIIIIIIIZI'.IliIIZZIIZZZZﬁIIIIIZIIliitgi -
Melting of the fusible element No w
Holes in the PE-sheet for test sequence "O” No
Cracks observed No P
8.3.6.3 Verification of dielectric withstand e
- equal to twice the rated operational voltage with a | 1000 P
minimum of 1000 V for & seconds
- no breakdown or flashover -
- the leaking current for circuit- feaker suitable for 265Y
isolation: {<6mA/ 1,1 Ue) // 4.26x1 0°mA

TRF No. [EC60947_2F
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8354 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: N/A
- Operation ime: {8} ...v.ccceveceecerereeeeeseeer e £1: 43 P
.......................................................................... L2: -
.......................................................................... L3 -
.......................................................................... N: -
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 serial number
Sample no:
Rated current; In (A)
Rated operational voltage: Ue (V)
Rated short-time withstand current: (kAvs)
Rated frequency: (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 setting at the reference temperature, on a pole singly,

N/A

Time specified by the manufacturer;

- Operation Hme: (8} ..ovvvceceeveereerereeeevene L1: N/A
.......................................................................... L2:
......................................................................... L3:
........................................................................ N:

TRF No. IEC60947_2F
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8,362 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. 1A
- test frequency: (Hz) N/A
- duration of the test: (s) NIA

- test frequency: (Hz) N/A

- power factor f time constant (ms): NIA

- factor *n” N/A
- test voltage: (V) v L1: N/A
.......................................................................... Lz
.......................................................................... L3:

-r.m.g. test current; (KA) oo L1 NA
.......................................................................... L2
.......................................................................... L3: )

- highest peak current: (kA) N/A

83.6.3 Verification of temperature-rise B 4

- the values of temperature-rise do not exceed those NIA

specified in tab. 7.

Temperature rise of main clrcuit terminals. N/A

£ BOK (K):

conductor cross-sectional area {mm?) NIA

test current le (A} NIA

8.3.6.4 Test of short-circuit breaking capacity at the max. short-time withstand current. L

Rated short-time withstand current: (kA/s)

Test sequence: O -1~ CO

max. available fime setting of the short-time delay N/A
short-circuit release. (s) // /1
~test voltage UfUe = 1,05 (V) vveveiervancnuncnnnns L1: v \ NIA
.......................................................................... L2: -
.......................................................................... L3:

- r.m.s. test current AC/DC: (A) NIA
.......................................................................... L1
.......................................................................... L2:
......................................................................... L3:

0.

- factor "n

TRF No. [EC60047_2F
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Test sequence "O" S
- max. let-through current: (kApeak) ............... L1: N/A
......................................................................... L2
.......................................................................... L3
- Joule integral 12dt (A%8) ....ccoveveeeersee e, L1 N/A
.......................................................................... L2:
.......................................................................... L3:
Pause, t: {min) NIA
- the circuit-breaker shall remain closed for the short- NfA
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, N/A
-pause: t (s) N/A ,“(
Test sequence "CO” g
- max. let-through current: (kApeak) .................. L1: NIA
.......................................................................... L2:
.......................................................................... L3;
- Joule integral Pdt (A8) .vvveoveeeeeee L1: N/A
.......................................................................... Lz
.......................................................................... L3:
Pause, & (min) N/A
- the circuit-breaker shall remain closed for the short- NA
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. N/A
~ if the circuit-breaker has a making current releass, NIA
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 Verlfication of dielectric withstand T \(
- equal to twice the rated operational voltage with a N/A '
minimum of 1000 v
- no breakdown or flashover N/A
- For circuit-breaker suitable for isofation, the leakage NIA
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.

8.366 Verification of overload releases

TRF No. [EC60947_2F
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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 S
singly.
Time specified by the manufacturer: i
- Operation ime: {8) ..., L1 NIA
.......................................................................... L2:
.......................................................................... L3
.......................................................................... N:
8.3.7 TEST SEQUENCE YV
Performance of integrally fused circuit-breakers
STAGE 1
Type designation or serial number
Sample no:
Rated current: In (A)
Rated operational voliage: Ue (V)
Value of prospective current equal fo the selectivity
limit current, as declared by the manufacturer. {kA)
Type of integrated fuses (all details)
Rated control supply voltage of closing mechanism:
Uc (V)
Rated controt supply voitage of shunt release:
Uc (V)
8.3.7.1 Short-circuit at the selectivity limit current

Test sequences "0O"

Fuses shall be fitted

\ A

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

closing mechanism energized with 85% at the rated

Uc: (V)

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

Test made in free air:

Distances of the metallic screen's: (all 'de\;'s)
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The characteristics of the metallic screen: ; i
- woven wire mesh N/A
- perforated metal N/A
- expanded metal NIA
- ratio hole areaftotal area: 0,45-0,65 N/A
- size of hole: <30mm? N/A
- finish: bare or conductive piating N/A
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the

“|enclosure: ,
Fuse "F" NIA : (
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) N/A
Conductor cross-sectional area (mm2) ; N/A
If terminals unmarked: N/A
line connected at: (underside/upside)
Tightening torques: (Nm) N/A
- test voltage UiUe = 1,05 (V) v, L1: N/A
e
~ r.m.s. test current AC/DC: (A) NiA
.
.......................................................................... L3;
power factor/time constant : N/A ,
- factor "n” N/A (
- peak test current {Amax) : N/A
Test sequence "Q" , -
- max. let-through current; (kApeak) .................. L1: N/A
e
- Joule integral I2dt (A%s) .......... U L1: NA
.......................................................................... Lz:
.......................................................................... L3:
- fuses shall still intact N/A

TRF No. [EC60947_2F
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8.37.2 Verification of temperature-rise o ‘
- the values of temperature-rise do not exceed those N/A
specified in tab. 7.
Temperature rise of main circuit terminals. NIA
<BOK (K):
conductor cross-sectional area (mm?) N/A
test current le {A) NIA
8373  |Verification of dielectrc withstand Sy
- equal to twice the rated operational voltage with a NIA
minimum of 1000 V
- no breakdown or flashover NIA
- the leaking current for circuit-breaker suitable for NIA
isclation: (<2mA/ 1,1 Ue)

STAGE 2

Type designation or serial number

Sample no

Rated current: In (A)

Rated operational voltage: Ue (V)

1.1 time the value of prospective current equal to the
selectivity fimit current, as declared by the
manufacturer. (KA}

Type of integrated fuses (all details)

)
Rated control supply voltage of closing mechanism: {
it 1%
Rated contro! supply voltage of shunt release: v \
Uc(¥) e
8.3.74 Verification of overload releases N/A

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:

N/A
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8.3.7.5 Short-circuit at 1,1 times the take-over current
8.3.7.1 Short-circuit at the selectivity limit current
Test sequences "0" et
Fuses shall be fitted N/A
For circuit-breaker fitted with adjustable releases, test
shall be made with the current and time settings at
maximum,
closing mechanism energized with B5% at the rated NIA
Ue: (V)
The circuit-breaker is mounted complete on its own NIA
support or an equivalent support.
Test made in free air; N/A
Distances of the metallic screen’s: (all sides) N/A

The characteristics of the metalllc screen:

N/A

- woven wire mesh

- perforated metal N/A

- expanded metal N/A

- ratio hole areaftotal area: 0,45-0,65 NIA

- size of hole: <30mm? N/A

- finish: bare or conductive-plating N/A

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

enclosure;

Fuse "F": NiA (
copper wire: diameter 0.8 mm, 50 mm long AL
Circuit is earthed at: {load-star- or supply-star point) N/A
Condugtor cross-sectional area (mm2) : NIA

If terminals unmarked: NfA

iine connected at: {underside/upside)

Tightening torques: (Nm)

N/A

1.1 time the value of prospective current equal to the selectivity limit current, as

dectared by the manufacturer, (kA)

- test voltage UiUe = 1,05 (V)

........................................................................

N/A

TRF No. IEC60947_2F
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- r.m.s. test current AC/DC: (A) N/A
IZZIIIZIl'.IZIZ'.IZIZ'.ZII'.ZI'.ﬁIIIZ'.IIII'.I'.IZZZIIIIIIII'.IZ'.ZIIIII'.ZIIIIZIIZZ'E%E
.......................................................................... L3
power facter/iime constant : NIA
- factor "n” NIA
- peak test current (Amax) : N/A
Test sequence "O" R
- max. let-through current: (kApeak) «...cveiveeenes L1 N/A
ZIIIZZIZZIIIIZZIIIIIIIIIIIIIZIZIIIIZIZIIIIIIZZIIZIZIIZIZIZZIZZIZZIIIZ'E%E
- Joule integral IPdE (AZ8) ....cooiivivmiicininninienne, L1: N/A -
.......................................................................... L2:
.......................................................................... L3
- at least two of the fuses shall have blown ........ L1 NIA
IIiiﬁiliﬁﬁlﬁﬁﬁiﬁﬁiﬁﬁZIZIZIIIZZIIZIIIIIZZZIIﬁﬁﬁiIIZIZIZIIIIIII.'Iﬁii]iﬁZt%é

8.3.76 Short-circuit at rated uitimate short-circuit breaking capacity

Type designation or serlal number

Sample no:

Rated current: In {A)

Rated operational voltage: Ue (V)

Rated ultimate short-circuit breaking capacity. (KA)

Type of integrated fuses (all details)

Rated control supply voltage of closing mechanism:

Uc (V)

Rated control supply voltage of shunt release:

Uc (V)

Test sequences: O ~t-CO

Fuses shall be fitted

N/A

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

closing mechanism energized with 85% at the rated

Ue: (V)

NIA

support or an equivalent support.

The circuit-breaker is motinted complete?‘i)s own

N/A

TRF No. iECBUT?_ZF
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Test made in free air: N/A
Distances of the metallic screen’s: (all sides) N/A
The characteristics of the metallic screen: °
- woven wire mesh NIA
- perforated metal N/A
- expanded metal. N/A
- ratio hole areaftotal area: 0,46-0,66 NA
- size of hole: <30mm® NIA
~finish: bare or conductive plating N/A
Test made in specified individual enclosure; N/A i(
Details of these tests, including the dimensions of the
enclasure:
Fuse "F" N/A
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) N/A
Conductor cross-sectional area (mm?) ; N/A
If terminals unmarked: ' N/A
line connected at: (underside/upside)
Tlghtening torques: (Nm) NIA
- test voltage U/Ue = 1,05 (V) e, Li: N/A
AN
- r.m.s. test current AC/DC: (A) ’ N/A
e {
power factorftime constant N/A
- factor "n" NIA
- peak test current (A) NIA
Test sequence "Q"
- max. let-through current: (kApeak) .................. L1: N/A
e
- Joule integral 12dt (A%8) ..vouveer e L1: NIA
.......................................................................... Lz
s L3:
Pause: t (s) i NIA
TRF No, IEC60947_2F -
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new fitted fuses N/A
Test sequence "CO" : 2 :
- max. let-through current: (kApeak) .........ovevene L1; NIA
.......................................................................... L2:
.......................................................................... L3:
- Joule integral [Bdt {AS) ... L1 N/A
.......................................................................... L2:
.......................................................................... L3:

8.3.7.7 Verification of dislectric withstand
- equal twice time rated operational voltage with a N/A
minimum of 1000 V (new fuses fitied)
- no breakdown or flashover NIA
- the leaking current for circuit-breaker suitable for NIA
isolation: (< 6mA /1,1 Ue)

8.3.7.8 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 selting at the reference temperature, on a pole singly.
Time specified by the manufacturer: i
- Operation Hme: (8} ...ccvovvvvevieemiirisssinnerens L1 NIA
.......................................................................... L2:
.......................................................................... L3:
.......................................................................... N:

8.3.8 TEST SEQUENCE VI: Combined test sequence
At the discretion of, or in agreement with the manufacturer, this sequence may be
applied to circuit-breaker of utilization cat. B: T
Type designation or serial number N/A
Sample no: ﬂ [ 1 N/A
Rated current: In (A) k / U\ N/A
Rated operational voltage: Ue (V) \ NIA
Rated short-time withstand current: (kA/s}) N/A
Rated frequency: (Hz) N/A

TRF No. IEC60€
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8.3.8.1 Verification of overload releases

The operation of overload releases shall be verified twice 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:

- Operation me: (S) ..cccvvreeiiisiiesr oo L1 N/A
.......................................................................... Lz
.......................................................................... L3:
e R ket eear et bt brearentanteneeretasiarrrentenrararratins N:

8.382 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) N/A

- duration of the test: (s) N/A

- test frequency; (Hz) NIA

- power factor / time constant (ms): N/A

- factor "n" NIA

-testvoltage: (V) e, L1 NiA

.......................................................................... L2;

.......................................................................... L3;

- r.m.s, test current: (kA) NIA

.......................................................................... L1:

.......................................................................... L2:

.......................................................................... L3:

- highest peak current: (kA) N/A (
8.3.8.3 Test of rated service short-circuit breaking capacity ' ~

At the highest valtage applicable to the rated short-time current.

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

Type designation or serial number

Sample no:

Rated current; In (A)

Rated operafional voltage: Ue (V)

Rated service short-circuit breaking capacity: (kA)

Rated controf supply voltage of closing mechanism:

Uc (V)

TRF No. |EC60947_2F
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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
maximurm, L
closing mechanism energized with 85% at the rated NIA
Uc: (\)
The circuit-breaker is mounted complete on its own N/A
support or an equivalent support.
Test made in free air: N/A
Distances of the metallic screen's: (all sides) N/A
The characteristics of the metallic screen: e
- woven wire mesh NIA
- perforated metal NIA
- expanded metal N/A
- ratio hole areaftotal area: 0,45-0,65 NIA
- size of hole: <30mm? N/A
- finlsh: bare or conductive plating N/A
Test made in specified individual enclosure: NIA
Details of these tests, including the dimensions of the
enclosure; '
Fuse "F™ NIA
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: {load-star- or supply-star point) N/A
Conductor cross-sectional area (r_nm’_) : NIA
If terminals unmarked: N/A
line connected at: (underside/upside) N
Tightening torques: (Nm) ( NIA
Test sequence of operation: 0 -t-CO -t~ CO > N/A
The highest voliage applicable to the rated short-time NIA
current,

NIA
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- .m.s. test current AC/OC: (A) NiA
.......................................................................... L1:
.......................................................................... L2:
.......................................................................... L3:
power factorftime constant : N/A
- Factor "n” /A
- peak test current {A) : NIA
Test sequence "O" : i ;
- max, let-through cumrent; (kApeak .................. L1: NIA
.......................................................................... L2;
.......................................................................... L3:

- Joule integral Pdt (A28) vovvcverieeeiecee e L1: N/A
.......................................................................... L2:
.......................................................................... L3:

Pause, t: {(min) N/A
Test sequence "CO” 5 8

- max, let-through current: (kApeak) .................. Lt N/A
.......................................................................... L2:
.......................................................................... L3:

- Joule integral 12dt (A%S) ..vccrerinnccrerreseraeeenn, L1: NIA
.......................................................................... L2:
.......................................................................... L3
Pause, t: {min) N/A

Test sequence "CO" R

- max. let-through current: (kApeak) .................. L1: N/A
.......................................................................... L2:
.......................................................................... L3:

- Joule integral IPdt (AZS) .........coocvevreeeeerirenn, L1: N/A
.......................................................................... L2:

........ R SR UOT P ST I

The circuit-breaker shali remain closed for the short- N/A

time corresponding to the max. available time setting

of the shori-time delay short-circuit release.

During this test the instantaneous override shall not NIA

operate

- and the making current release shall operate N/A

8.3.84 Operational performance capability with current.

Rated current: In (A) / N/A

Maximum rated operational voltagé: Ue (V) N/A
S A
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Conductor cross-sectional area (mm?} : NIA
Number of operating cycles per hour N/A
Number (6% of the number given in column 4, tab. 8) N/A

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: N/A
- test voltage UfUe = 1,0 (V). L1: N/A
.......................................................................... L2:
.......................................................................... L3:
-test current fle = 1,0 (A) i L1: N/A
.......................................................................... L2;
.......................................................................... L3
- power factor/time constant: N/A
- frequency: (Hz) NIA
- on-time (ms): N/A
- off-time (s): N/A

8.3.8.5 Verification of dielectric withstand
- equal to twice the rated operational voltage with a N/A
minimum of 1000 V
- no breakdown or flashover N/A
- the leaking current for circult-breaker suitable for N/A
isolation: {<2mAf 1,1 Ue)

8.3.8.6 Verification of temperature-rise £
- the values of temperature-rise do not exceed the B NIA
those specified In tab. 7. i
Temperature rise of maln circuit terminals. u/ N/A
< 80K {K):
conductor cross-sectional area (mm?) : NIA
test current le (A) ! N/A

8387 |Verification of overload releases LAl
Test current; 1,45 times the valﬁa'/of their current N/A
setting at the reference t_emp}{ra}ure: {A)

/ e
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N/A

Conventional tripping time:

<fhwhen In < 63A, <2hwhenin>63 A

current setting on each pole separately.

The operation of overload releases shall be verified at 2,5 times the value of their

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 specifled by the manufasturer:

..........................................................................

..........................................................................

..........................................................................

NIA

TRF No. IEC60947_2F
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Annex B |Circuit-breakers incorporating residual current protection
B.3 Classification
B.3.1 Classification according to the method of operation of the residual current function
B.3.1.1 CBR functionally Independent of line voltage
B.3.1.2 CBR functionally dependent on line voltage
B3.121 |Opening automatically in the case of failure of the
line voltage with or without delay.
B.3.122 |Notopening automalically In the case of failure of
line voltage.
B.3.2 Classification according to the possibility of adjusting the residual operating current
B.3.2.1 CBR with single rated residual operating current
B.3.2.2 CBR with muitiple settings of residual operating Fixed steps/continuous
current
B.3.3 Classification according to time-delay of the residual current function
B.3.3.1 GBR without time-delay: non-time-delayed type
B.3.3.2 CBR with time-delay: time-delayed type
B.3.3.2.1 |CBR with non-adjustable time-delay
B.3.3.2.2 |CBR with adjustable time-delay Fixed stepsfcontinuous
B.3.4 Classification according to behaviour in presence of | R of type AC / type A
a d.c. component
B.4 Characteristics of CBRs concerning their residual current function
B.4.1.1 Rated residual operating current (/An)
B.4.1.2 Rated residual non-operating current ({Ano)
B4.13 Rated residual short-circuit making and breaking
capacity {/Am) p f
B.4.2 Preferred and fimiting values L1/
Preferred values of the rated residual operating -
current (/An)
Limiting value of the non-operating overcurrent in the
case of a single-phase load in a multiphase circuit
B4.24 Operating characteristics .
The value of the rated voltage of the voltage, source
of CBRs .

TRF No. IEC/@ 947 _2F
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Faor a time-delay type, the limiting non-actuating time N/A
is defined at 2 /An and shall be declared by
the manufacturer.

For CBR's having a limiting non-actuating ime higher NIA
than 0,06 s, the manufacturer shall declare the
maximum break time at /An, 2 /An, 5 /An, and 10
IAn.

In the case of a CBR having an inverse current/time N/A
characteristic, the manufacturer shall state the
residual current/break time characteristic.

B43 Value of the rated residual short-circuit making and breaking capacity (/Am)
The minimum value of fAm is 25 % of fcu. N/A
(
B.5, Marking i :
Data according B.5. section a) shall be marked on N/A

integral CBRs (see B.1.1), in addition to the marking
specified in 5.2, and be clearly visible in the Installed

position

Data according B.5. section b) shall be marked an N/A
r.c. units and be clearly visible in the installed

Position

Data according B.5. sectlon ¢) shall be marked on NIA

r.c. units and be visible after assembly with the
circuit-breaker:

Data according B.5.section d) shall be marked on N/A
integral CBRs or r.c. units, as applicable, or made
available in the manufacturer's literature:

Data according section B.5. section e) shall be made N/A
available in the manufacturer’s literature:

B.8. Tests

This clause specifies tests for CBRs having a rated
residugl operating current /An up to and including
30 A

The applicability of the tests specified in this clause
when IAn > 30 A is subject to agreement between
manufacturer and user.

The instruments for the measurement of the residual
current shall be at least class 0,5 {see [EC 60051)

and shall show (or permit to determine) the true N/A
r.m.s. value.

The Instruments for the measurement of time shall ,

have a ralative errar not greater than 10 % of the NIA
measurad value, .

B.8.1.1 Tests to be made during the test sg

T

yences of clause 8
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B.8.1.141

Operational performance capability

During the operating cycles with current a third of the
breaking operations shall be performed by actuating
the test device, and a furiher third by applying a
residual current of value fAn (or, if applicable, of the
lowest setting of the residual operating current) to
any one pole.

N/A

In the case of a reset-CBR, it is not possible to
reclose the CBR after tripping without the intentional
resetting action. This verification shall take place at
the beginning and at the end of the operational
performance capabillify test with current

NIA

No failure to trip shall be admitted.

NIA

B.8.1.1.2

Verlfication of the withstand capability to short-circuit currents

B.8.1.1.2.1

Rated service short-circuit breaking capacity (test sequence 11}

Following the tests of 8.3.4, verification of the corract
operation of the CBR in case of residual

current shall be performed in accordance with
B.8.2.4.1.

B.8.2.4.1

Verification of operating in case of steady increase of the residual current (figure

B.1)

Increase the residual current from 0,2 An to 1An in
30 sec.

Required: value between l1Ano and 1An

N/A

Min. setting lAn.(mA):
Interm. setting IAn.{mA}:
Max. setting Ian.{mA):

NIA

B.8.1.1.2.2

Rated ultimate short-circuit breaking capacity (test sequence II1)

The correct operation of the overioad releases of
8.3.5.1 and 8.3.5.4 by two-pole tests, on all possible
combinations of phase poles in turn

I

N/A

Following the tests of 8.3.5, verification of the correct
operation of the CBR shall be performed in
accordance with B.8.2.4.3.

]

N/A

B.8.24.3

Verification of operating in case of a sudden appearance of the residual current

{figure B.1)

A residual current is sudden appear on the CBR of
AR

Required : no value exceeds the speciﬁedgm/it}?wg
value of Table B1 (300 ms) or Table B2 (500 !ms)
/'/

and & non actuating time of 60 ms

N/A

TRF No. IECSDQAT%F
A
A

i




Page 72 of 131

Report No. SH11090550-001

IEC 60947-2

Clause

Requirement + Test

Result - Remark

Verdict

Min. setting lan.(ms):
Interm. setting lAn.{ms});
Max. setting lAn.{ms):

N/A

A residual current is sudden appear on the CBR of 2
{An )

Required : no value exceeds the specified limiting
value of Table B1 (150 ms) or Table B2 {200 ms)
and a non actuating time of 60 ms

NIA

Min. setting l1An.{ms);
Interm. setting lAn.{ms):
Max. setting iAn.{ms):

N/A

A residual current is sudden appear on the CBR of
[(d5l1anorf1025A

Required : no value exceeds the specified limiting
value of Table B1 (40ms) or Table B2 (150 ms) and
a non actuating time of 80 ms

NIA

Min. setting lAn.{ms);
interm. setfing [An.(ms):
Max. setting lan.{ms):

N/A

A residual current is sudden appear on the CBR of
{(110lanor{Jo5A

Required : no value exceeds the specified Hmiting
value of Table B1 ( 40 ms) or Table B2 {150 ms) and
a nen actuating time of 60 ms

NfA

Min. setting 1An.{ms}:
Irnterm. setting [An.(ms):
Max. sefting lAn.{ms):

NIA

B.8.1.1.23

Rated short-time withstand current {test sequence IV
{combined)

or test sequence VI

a) Behaviour during rated short-time withstand
current test

No tripping shall occur during the test of 8.3.6.2 or
8.3.8.2, as applicable,

N/A

b} Verification of overload releases test sequence IV
For the purpose of verifying the correct operation of
the overload releases in accordance

with 8.3.6.1 and 8.3.6.6, the single pole tests
specified in 8.3.5.1 shall be replaced by two-pole
tests, made on all possible combinations of phase
poles in turn.

N/A

TRF No. IEC60847_2F
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b) Verification of overload releases for combined test
sequence.

For the purpose of verifying the correct operation of
the overload releases in accordance with 8.3.8.1, the
single pole test specified in 8.3.5.1 shall be replaced
by two-pole tests made on all possible combinations
of phase poles in turn.

N/A

b} For the purpose of verifying the correct operation

of averload releases in accordance with 8.3.8.8, the

test specified in 8.3.3.7 shall be made using a three-
phase supply. :

N/A

¢} Verification of the residual current tripping device
Following the tests of 8.3.6 or 8.3.8, as applicable,
verification of the residual current tripping device
shall be performed in accordance with B.8.2.4.3.

N/A

B.8.2.4.3

Verification of operating in case of a sudden appearan
(figure B.1)

ce of the residual current

A residual current is sudden appear on the CBR of
fAn

Required : no value exceeds the specified limiting
value of Table B1 (300 ms) or Table B2 (500 ms)
and a non actuating time of 60 ms

NIA

Min. setting lAn.(ms}):
Interm. setting lan.{ms).
Max. setting lan.(ms):

N/A

A resldual current is-sudden appear on the CBR of 2
1An

Required : no value exceeds the specified limiting
value of Table B1 (150 ms) or Table B2 (200 ms)
and a non actuating time of 60 ms

NIA

Min. setting 1An.{ms}:
[nterm. setting lAn.(ms):
Max. sefting lan.{ms):

N/A

A residual current is sudden appsear on the CBR of
CstAnor(]0,25 A

Required : no value exceeds the specified limiting
value of Table B1 (40ms) or Table B2 {150 ms) and
a non actuating time of 60 ms

NIA

Min, setting lan.(ms):
Interm. setting lan.{ms):
Max. sefting lAn.(ms):

NIA

TRF No. [EC60847_2F
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A residual current is sudden appear on the CBR of
O101anor[J0,5A

Required : no value exceeds the specified limiting
value of Table B1 ( 40 ms) or Table B2 (150 ms) and
a non actuating time of 60 ms

N/A

Min. setting lan.(ms):
Interm. setting lan.{ms);
Max. setting lan.{ms):

N/A

B.8.1.1.2.4

Integrally fused circuit-breakers (test sequence V)

FFor the purpose of verifying the correct operation of
the overload releases, the single-pole tests specified
in 8,3.7.4 and 8.3.7.8 shall be replaced by two-pole
tests, on all possible combinations of phase poles in
turn, the test conditions being as specified in 8.3.7.4
and 8.3,7.8 but applicable to two polas.

Following the tests of 8.3.7, verification of the correct
operation of the CBR shall be performed in
accordance with B.8.2.4.3.

N/A

B.8.24.3

Verification of operating in case of a sudden appearance of the residual current

{figure B.1)

A residual current is sudden appear on the CBR of
[An

Required : no value exceeds the specified limiting
value of Table B1 (300 ms) or Table B2 (500 ms)
and a non actuating time of 60 ms

N/A

Min. sefting fAn.(ms):
Interm. setting lAn.{ms):
Max. setting lan.(ms):

N/A

A residual current is sudden appear on the CBR of 2
{An

Required : no value exceeds the specified limiting
value of Table B1 (150 ms) or Table B2 (200 ms)
and a non actuating time of 60 ms

N/A

Min. setting lan.(ms):
Interm. setting lan.(ms):
Max, setting lan.{ms):

N/A

A residual current is sudden appear on the CBR of
(Oslanor [Jo25A

Required : no value exceeds the specified iimiting
value of Table B1 (40ms) or Table B2 (150 ms) and
a non actuating time of 60 ms

N/A

Min. setting iAn.(ms):

N/A

TRF No. [EC60947_2F
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A residual current is sudden appear on the CBR of N/A
[(101Anor JO5A

Required : no value exceeds the specified limiting
value of Table B1 { 40 ms) or Table B2 (1560 ms) and
a non actuating time of 60 ms

Min. setting lAn.(ms): N/A
Interm. setting |An.(ms):
Max. selting lAn.{ms).

B.8.1.1.2.5 | Test sequence VI (combined)

Following the tests of 8.3.8, verification of the correct
operation of the CBR shall be performed in NIA
accordance with B.8.2.4.3.

( B.8.2.4.3 |Verification of operating in case of a sudden appearance of the residual current
(figure B.1)

A residual current is sudden appear on the CBR of N/A
1An

Required : no value exceeds the specified limiting
value of Table B1 (300 ms) or Table B2 (600 ms)
and a non actuating time of 60 ms

Min. setting lAn.{ms}); WA
Interm. setting lan.{ms):
Max. sefting lAn.{ms):

A residual current is sudden appear on the CBR of 2 N/A
IAn

Regquired : no value exceeds the specified limiting
value of Table B1 {150 ms) or Table B2 (200 ms)
and a non actuating time of 60 ms

Min. setting lan.(ms). NIA
(' | Interm. setting tAn.(ms):
- Max. setting lan.(ms):

A residual current Is sudden appear on the CBR of NIA
CI5tanor[10,25A

Required : no value exceeds the specified limiting
value of Table B1 (40ms) or Table B2 (160 ms} and
a non actuating time of 60 ms

Min. setting lAn.(ms): N/A
Interm. setting lan.{ms}:
Max. setting lan.(ms): [ L
A residual current is sudden appear on the CBR of W NA
10 1Anor (10,5 A i

Required : no value exceeds the;specified limlting
value of Table B1 (40 ms T/ﬂ le B2 {150 ms) and
s

)
a non actuating time of 6
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Min, setting l1an.(ms}): NIA
Interm. sefting |An.(ms);
Max, setting lan.{ms):

Bi Test sequence B |

Tests shall be made at the following values of
voltage applied to the relevant terminals:

- 0,85 times the minimum rated voltage for the tests N/A
specified in B.8.2.4 and B.8.2.5.1;

- 1,1 times the maximum rated voltage for the tests
specified in B.8.2,5.2, i
CBRs with more than one rated frequency or a range i(
of rated frequencies shall be tested In each case at '
the highest and lowest rated frequency. However, for N/A
CBRs rated at 50 Hz and 60 Hz, tests at 50 Hz or 60
Hz are considered to cover the requirements,

B.8.24 Off-load test at 20 °C £ 5 °C

B.8.24.1 |Verification of operating in case of steady increase of the residual current {figure N/A

B.1)
Increase the residual current from 0,2 1An to 1An in N/A
30 sec,

Required: value between |Ano and 1An

Min. setting ian.(mA): N/A
Interm. setting 1An.(mA):;
Max. setling iAn.(mA):

B.8.24.2 |Verification of operating in case of closing on residual current {figure B.1)

The CBR is closes on |An or each specified setting N/A

Required : no value excesds the specified limiting (
value of Table B1 ( 300 ms) or Table B2 (500 ms)
and a non actuating time of 60 ms

Min. setting 1An.(ms): NIA
Interm. setting {An.(ms):
Max. setting lan.fms):

B.8.2.4.3 |Verification of operating in case of a sudden appearance of the residual current
{figure B.1)

A residual current Is sudden appear on the CBR of N/A
lAn

Required : no value exceeds the specified limiting
value of Table B1 {300 ms) or Table B2 (5%3)

and a non actuating time of 60 ms

TRF No. IEC60947_2F
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Min. setting lAn.(ms): N/A
Interm. setting {An.(ms):
Max, setting lAn.(ms):

A residual current is sudden appear on the CBR of 2 N/A
jAn

Required : no value exceeds the specified limiting
value of Table B1 (150 ms) or Table B2 (200 ms)
and a non actuating time of 60 ms

Min. setting ian.(ms): NiA
Interm. setiing IAn{ms}):
Max. setting lan.(ms):

A residual current is sudden appear on the CBR of N/A
CIstanor (10,25 A

Required : no value exceeds the specified limiting
value of Table B1 {(40ms) or Table B2 (150 ms) and
a non actuating time of 60 ms

Min. setting lAn.{ms}): N/A
Interm. setting 1An.(ms).
Max. setting lan.(ms):

A residual current is sudden appear on the CBR of N/A
[(Jiotanor(J 05 A

Required : no value exceeds the specified limiting
value of Table B1 { 40 ms) or Table B2 (1560 ms) and
a non actuating time of 60 ms

Min. setting fAn.(ms): NIA
interm. setting lAn.{ms):
Max. sefting lAn.(ms}.

B.8.244

Verification of the limiting non-operating time of time delayed type CBRs

A residual current Is sudden appear on the CBR of 2 ' ONIA
IAn for a time declared by the manufacturer

Required ; The CBR shall not operate

Min. setting 1An. Min. setfing time delay (ms): NA
Min. setting lAn, Max. sstiing fime delay (ms):

B8.8.2.5

Tests at the temperaturs limits

General

£ 4
Minimum temperature (°C) { ///\ S
Maximum temperature (°C) WV U N/A

B8.8.2.51

- 7
Verification of operating in case of(a/sy{den appearance of the /residuat current at -

TRF No. IEC60847_2F
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A residual current Is sudden appear on the CBR of
iAn

Required : no value exceeds the specified limiting
value of Table B1 (300 ms) or Table B2 (500 ms)
and a non actuating time of 60 ms

N/A

Min. setting [An.(ms):
Interm. setting lan.(ms):
Max. setting 1An.(ms):

N/A

A residual current is sudden appear on the CBR of 2
1An

Required : no value exceeds the specified limiting
value of Table B1 (160 ms} or Table B2 (200 ms)
and a non actuating time of 60 ms

N/A

Min. setling An.{ms):
interm. sefting 1An.(ms}):
Max. setting lAn.(ms):

N/A

A residual current is sudden appear on the CBR of
[s1anor[]0,25A

Required : no value exceeds the specified limiting
value of Table B1: (40ms) or Table B2 (150 ms) and
a non actuating time of 60 ms

N/A

Min. setting fan.{ms):
Interm. setting 1An.(ms):
Max. setting lan.(ms):

N/A

A residual current is sudden appear on the CBR of
[Ji01Anor [JO5 A

Required : no value exceeds the specified limiting
value of Table B1 ( 40 ms) or Table B2 (150 ms) and
anon actuating time of 60 ms

NA

Min. setting lan.(ms):
Interm. seiting lan.(ms):
Max. setting lAn.(ms):

NIA

Verification of the limiting non-operating time of time d
mirimum temperature limit

elayed type CBRs at —5°C or

A residual current is sudden appear on the CBR of 2
|An for a time declared by the manufacturer

Required : The CBR shall not operate

NIA

Min. setting 1An. Min, setting time delay (ms):
Min. setting |An. Max, setting time delay (ms):

NIA

B.8.3.5.2

+40°C

e i

Verification of operating in case of a sudden ay&épemce of the residual current at

TRF No. [ECG60947 _2F
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A residual current is sudden appear on the CBR of N/A
1An

Required : no value exceeds the specified limiting
value of Table B1 (300 ms) or Table B2 (500 ms)
and a non actuating time of 60 ms

Min. setting lAn.(ms). N/A
Interm, setting [An.{ms).
Max. setting iAn.(ms}:

A residual current is sudden appear on the CBR of 2 N/A
1An

Required : no value exceeds the specified limiting
value of Table B1 (150 ms) or Table B2 (200 ms)
and a non actuating time of 60 ms

Min. selting fAn.(ms): N/A
interm. selfing lan.(ms):
Max. setting tAn.{ms).

A residual current is sudden appear on the CBR of N/A
{Is1anor[]025 A

Required : no value exceeds the specified limiting
value of Table B1 (40ms) or Table B2 {1560 ms) and
a non actuating time of 60 ms

Min. setting lan.{ms): NIA
{nterm. sefting lAn.(ms):
Max, setting lan.(ms):

A residual current is sudden appear on the CBR of N/A
[J101Anor ] 0,5 A

Required : no value exceeds the specified limiting
value of Table B1 (40 ms) or Table B2 (150 ms) and
a non actuating time of 60 ms

Min. setting lAn.(ms): N/A
Interm. setting lAn.(ms).
Max. setting lan.(ms}:

A residual current is sudden appear on the GBR of 2 NIA
[An for a time declared by the manufacturer
Required : The CBR shall not operate / 1A
A4
Min. setting IAn. Min. setting time delay (ms): A/ N/A
Min. setting lan. Max. setting time delay (ms}).

B.8.3 Verification of dielectric properiies

B.8.3.3.2 |Verification of rated impuls withstand VO[t;'lg

rated impulse withstand voltage / ’

TRF No. IECB0847_2F
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test impulse voltage (see table 12 part 1)
test impulse voltage for isolating (see table 14 part 1)
B.8.4 Verification of the operation of the test device at the limits of the rated voltage
For CBRs having an adjustable time-delay the test is s
made at the maximum setting of time-delay:
B.8.4.a Setting 1An or minimum setting of IAn A
Test voltage (1,1 x Ue max) Vv
Number of operations 25
Interval time 5s ¥
Tripping [JYes /[ No N/A {( “
B.84.b  |Setting IAn or maximum seiting of IAn A e "
Test voltage (0,85 x Ue min) v
Number of operations 3
Interval time bs
Tripping [ Yes/[]No
B.8.4.c Setting 1An or minimum setting of 1An A
Test voltage (1,1 x Ue max) v
Number of operations 1
Operating means of the test device heid in close 5s
position
Tripping O Yes/[JNo N/A
B.8.56 Verification of the limiting value of non-operating current under overcurrent
conditions, In case of a single phase load.
Setting IAn or minimum setting of IAn ifadjustable | A
Test current equal to the lower value of:
(Jd6xinor
(1 80 % of the maximum short-circuit release current
sefting
Test voltage:
[ rated voltage or
[ any convenient voltage
Test frequency

TRF No. |[EC60947_2F
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Power factor {0,5)

Current flow time

2s

Interval time

60s

Calibration plot number

No tripping / change of state

N/A

B.8.6

Resistance against unwanted tripping due to surge currents resulting from impulse

voltages

8.8.6.1

Verification of the resistance to unwanted tripping in case of loading of the network

capacitance

Current surge test for CBR (0,5 s / 100kHz ring wave test)

Cne pofe of the CBR Is submitted to 10 applications
of a surge current according to the following
requirements;

- peak value: 200 A + 10/0%

- virtual front time: 0,5 s + 30%

- period of the following oscillatory wave:
10 us £ 20%

- each successive peak: about 60% of the preceding
peak

The polarity shall be inverted after every two
applications

The interval between two consecutive applications
shali be about 30 s

During the test the CBR shall not trip:

N/A

B.86 2

Verification of the resistance to unwanted tripping in case of flashover without

follow-on current.

Verification of behaviour at surge current up to 250 A (8/20 ps surge current tesf)

One pole of the CBR Is submitted to 10 applications
of a surge current according to the following
requirements:

- peak value: 250 A + 10/0%

- virtual fronf time: 8 ps £ 20%

- virtual time to half value: 20 ps £ 20%

- peak of reverse current:: less than 30% of peak
value

The polarity shall be inverted after ey ¥two
applications

TRF No. IEC60947_2F
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The interval between two consecutive applications
shall be about 30 s

During the test the CBR shall not trip:

B.8.7

Verification of the behaviour in case of an earth fault current comprising a d.c.
component.

Type A CBR

For CBRs the operation of which depends on a voltage source the test are made at
1,1 and 0,85 times the rated voltage of the voltage source {Us).

B.8.7.2.1

Verification of operation in case of a continuous rise of a residual pulsating direct
clirrent

Rated voltage vV

- steady increase from zerc to: 1,4 IAn for mA
lAn > 0,015 A with 1,4 1An/30 A/s (mA)

- steady increase from zero to: 2 |1An for mA
1An = 0,015 A with 2 JAn/30 Afs (mA)

-angle =0 (+/-)

-angle = 90 (+-)

- angle = 135 (+/-)

No value exceeds the relevant specified limiting
values

NIA

B.8.7.2.2

Verification of operation in case of a suddenly appearing residual pulsating direct
current

Verification of ihe correct operation in case of suddenly appearing residual pulsating
direct currents by closing $2 (angle =0°)

Rated voltage v

RCCB's with 1An > 0,015 A:

- maximuim break time (ms} at: 1,4 1An (+/-)

- maximum break time (ms) at: 2,8 1An (+/-)

- maximum break time (ms) at: 7 1An (+/-)

- maximum break time (ms) at: 14 1An (+/-)

No value exceeds the relevant specified limiting N/A
value
RCCB's with {An < 0,015 A:

N/IA

- maximum break time (ms) at: 2 1An (+/-)  / B

LT
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- maximum break time {ms) at: 10lAn (+/-)

- maximum break time {ms) at: 20 1An (+/-)

No value exceeds the relevant specified limiting
value

N/A

B.8.7.2.3

Verification of operation with load at reference temperature

Rated voitage

\'

B.8.7.2.1

- steady Increase from zero to: 1,4 1An for
An > 0,015 A wlth 1,4 1An/30 A/s (mA)

mA

- steady increase from zero to: 2 [An for
IAn £ 0,015 A with 2 I1AR/30 A/s (mA)

mA

-angle = 0 (+/-)

- angle = 90 (+/-}

- angle = 135 (+/-) :

No value exceeds the relevant specified limiting
values

NIA

B.87.22

Verification of operation in case of a suddenly appearing residual pulsating direct

current

Verification of the correct operation in case of suddeniy appearing residual pulsating |

direct currents by closing S2 (angle = 0°)

Rated voltage

V

RCCB's with 1An > 0,015 A:

- maximum break time (ms} at: 1,4 1An {+/-)

- maximum break time {ms) at: 2,8 1An (+/-)

- maximum break time {ms) at: 7 lAn (+/-)

- maximum break time (ms) at; 14 |An (+/-)

No value exceeds the relevant specified limiting NfA
value
| RCCB's with 1An s 0,016 A: N/A

- maximum break time (ms) at: 2 1An (+/-)

- maximum break time {(ms) at: 4 1An (+/-)

- maximum break time (ms) at; 101An (+/-)

- maximum break time {ms) at: 20 1An /(z(f;)

No value exceeds the relevant speciﬁed Ifmiting
value /

N/A .

TRF No, IECE60947_2F
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B.8.7.2.4

Verification of operation of a residual pulsating direct current superimposed by a

smooth direct current of 8 mA.

Rated voltage

vV

——

- steady increase from zero to; 1,4 I1An for
lAn > 0,015 A with 1,4 1An/30 Afs (mA) + 6 mA

mA

-steady increase from zero to: 2 |An for 1An < 0,015 A
with 2 1An/30 A/s (mA) + 6 mA

mA,

~angle = 0 (+/-)

No value exceeds the relevant specified limiting
values

B.8.8

Verification of the behaviour of CBRs functionally dependent on line vollage

classified under B.3.1.2.1

For CBRs having an adjustable residual operating
current, the test is made at the lowest setting.

For CBRs with an adjustable time-delay, the test is
rmade at any one of the time-delay settings.

B.8.8.1

Determination of the limiting value of the line voltage

A voltage equal to the rated voltage is applied to the
line terminais of the CBR and is then progressively
lowered to zero over a time period corresponding to
the longer of the two values given hereinafter until
autormatic opening occurs:

—about 30 s;

— & period long enough with respect to the delayed
opening of the CBR, if any {see B.7.2.11).

Three measurements are made. All the valuas shall
be less than 0,85 times the minimum rated voltage of
the CBR.

N/A

A residual current is sudden appear on the GBR of
1An ( mA} at a value just above highest
measured value

Required : no value exceeds the specified limiting
vaiue of Table B1: 300 ms

N/A

For any value of voltage less than the lowest value
measured, it is not be possible to close the CBR by
manual operating means.

N/A

B.8.8.2

Verification of the automatic opening in the case of failure of the line voltage

The CBR being closed, a voltage equal to its rated
voltage, or, In the case of a range of rated voltages,
any one of the rated voltages is applied to its line
terminals. The voltage is then switched off. The CBR
shall trip. The time interval between the switching off
and the opening of the main contacts is measured.

N/A

exceed 0,2 s; s I

NIA

TRF No. IECB0947_2F
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for CBRs opening with delay the maximum and
minimum values shall be situated within the range
indicated by the manufacturer.

N/A

B.8.9

Verification of the behaviour of CBRs functionally dependent on line voltage in the

case of failure of line voltage

For CBRs having an adjustable residual operating
current, the test is made at the lowest setting.

For CBRs having an adjustable time-delay the test is
made at any one of the time-delay seftings.

NIA

B.8.9.1

Case of loss of one phase In a 3-phase system (for 3-pote and 4-pole CBRs)

The CBR is connected according to figure B.3 and is
suppiied on the line side at 0,85 times the rated
voltage, or, in the case of a range of rated voltages,
at 0,85 times the lowest value of rated voltage.

N/A

Verification with one phase is switched off

NIA

B.8.24.3

Verification of operating in case of a sudden appearance of the residual current

A residual current is sudden appear on the CBR of
lAn

Required: no value exceeds the specified limiting
value of Table B1; (300 ms) or Table B2 (500 ms})
and a non actuating time of 60 ms

N/A

Min. setting 1An.{ms):
Interm. sefting 1an.{ms):
Max. setting lan.(ms):

N/A

A residual current is sudden appear on the CBR of 2
1An

Required : no value exceeds the specified limiting
value of Table B1 (150 ms) or Table B2 (200 ms)
and a non actuating time of 60 ms

N/A

Min. setting 1An.{ms):
Interm, setting 1An.{ms):
Max. setting lAn.(ms).

N/A

A residual current is sudden appear on the CBR of
Cjslanor [ J025A

Required ; no value exceeds the specified limiting
value of Table B (40ms) or Table B2 (150 ms) and
a non actuating fime of 60 ms

NIA

Min. setting lAn.(ms):
interm, setting lAn.(ms):

M? . géﬁing 1An.(ms):

N/A

TRF No. 1}2660\
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A residual current Is sudden appear on the CBR of N/A
[1M01anor 0,5 A

Required : no value exceeds the specified limiting
value of Table B1 ( 40 ms) or Table B2 (150 ms) and
a non actuating time of 60 ms

Min. setting 1An.(ms): NIA
Interm. setting lAn.{ms);
Max. setting ian.{ms):

Verification with other phase switched off

B.8.2.4.3 }Verification of operating in case of a sudden appearance of the residual current
(figure B.1)

A resldual current is sudden appear on the CBR of _ N/A
1An

Required : no value exceeds the specified flimiting
value of Table B1 (300 ms) or Table B2 (500 ms)
and a non actualing time of 60 ms :

Min. setting 1An.(ms); NIA
Interm, seiting lan.{ms):
Max. setting tan.(ms):

A residual current is sudden appear on the CBR of 2 NIA
IAn

Required : no value exceeds the specified limiting
value of Table B1 (150 ms) or Table B2 (200 ms)
and a non actuating time of 60 ms

Min. setting 1An.(ms); N/A
Interm. setting 1An.{ms);
Max. sefting lan.(ms):

A residual current is sudden appear on the CBR of NIA (
Cs1anor]0,25A

Required : no value exceeds the specified limiting
vatue of Table B1 (40ms) or Table B2 (150 ms) and
a non actuating time of 60 ms

Min. setting 1An.(ms): N/A
Interm. setting tAn.{ms);
Max. setting lAan.(ms):

A residual current s sudden appear on the CBR of N/A
101anor ] 0.5 A

Required : no value exceeds the speciﬁedol,lm
value of Table B1 (40 ms) or Table B2 (1
a non actuating time of 60 ms ~

fing
g) and

o
-
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Min. setting lAn.{ms).
Interm. setting lan.(ms):
Max. setting lAn.(ms}):

N/A

Test is repeated with resistor connected to other two
phases in turn,

N/A

B.8.9.2

Case of voltage drop due to an overcurrent resulting from a low impedance fauit to

earth

The CBR is connected according to figure B.3 and is
supplied on the line side with the rated voltage or, in
the case of a range of rated voltages, with the lowest
rated voltage.

The supply is switched off. The CBR shall not trip.

N/A

With supply connected the voltage is reduced as
follows:

a) for CBRs for use with a three-phase supply: to 70
% of the lowest rated voltags,

b) for CBRs for use with a single phase supply: to 85
V applied as follows:

— for single-pole and two-pole GBRs: between poles;
— for three-pole and four-pole CBRs, declared as
suitable for use with a single-phase supply (see B.5
e)): between each combination of two poles,
connected according to the manufacturer’s
spegification.

A current of value /An is then applied to a} andfor b),
as applicable, The CBR shall trip.

N/A

Bl

Test sequance Bl

B.8.10

Verification of the residual short-circuit making and breaking capacity

Where applicable, the CBR is adjusted at the lowest
setting of residual operating current and at
the maximum setting of time-delay.

I
if the CBR has more than one value of /ey, each one/ |/

‘having a corresponding value of /4m, the test s
made at the maximum value of {Am, at the
corresponding phase-to-neutral voltage.

maximum value of [Am

Type designation or serial number

Sample no:

Point of test circuit which is directly earthed:

Grid distance *a” (rry()-: )
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Fine wire diameter (mm):

Prospective current (A):

Prospective current obtained (A);

Power factor / ratio n;

Power factor / ratio n obtained:

Plot no.

Test sequence: O-1-CO

1Pt (kAZs); Ip (kA):

O operation:

ip: kA
A, kA%s
Piotno,

CO operation:

Ip: kA
I2t; kA’s
Plotno.: __

If tested at separate testing station see report

During tests no endangering of operator, no
permanent arcing, no flashover and no melting of
fuse F

N/A

B.3.10.3

Conditions of the CBR after test

After the tests no damage impairing further use

Dielectric strength test of the main circuit at test voltage of 2 Un for 5 s

Test voltage

Making and breaking its rated current at its maximum
rated operational voltage.

B.8.10.3.2

The CBR shall be capable of performing satisfactorily
the tests specified in B.8.2.4.3, but at a valus of 1,25
|An and without measurement of break time. The test
Is made on any one pole, taken at random.

if the CBR has an adjustable residual operating
current, the test is made at the lowest setting, ata
current of a value of 1,25 times that setting.

NIA

B.8.10.3.3

Where applicable the CBR shall also be submitted to
the test of B.8.2.4.4,

N/A

B.8.24.4

TRF No. IEC60947_2F
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A residual current Is sudden appear on the CBR of 2
[An for a time declared by the manufacturer

Required : The CBR shall not operate

NIA

Min. setting 1An. Min. setting time delay (ms).
Min. sefting |an. Max. setting time delay {ms}:

NIA

B.8.10.3.4

CBRs functionally dependent on line voltage shall
also satisfy the tests of B.8.8 or B.8.9, as applicable.

N/A

B il

Test sequence B 11

B.8.11

Verification of the effects of environmentai' cbnditidné‘

The test is carried out according {0
IEC 80068-2-30.

The upper temperalure shall be 55 °C £2 °C {variant
1) and the number of cycles shall be

-8 forlan=1A

- 28 for IApg1 A

At the end of the cycles the CBR shall be capable of
complying with the tests of B.8.2.4.3, butwith a
residual operating current of 1,26 [Anand without
measurement of break time. Only one verification
need be made.

N/A

Where applicable the CBR shall also comply with the
test of B.8.2.4.4. Only one verification need be made.

NIA

B.8.2.4.4

Verification of the limiting non-operating time of time d

elayed type CBRs

A residual current is sudden appear on the CBR of 2
iAn for a time declarad by the manufacturer

Required : The CBR shall not operate

N/A

Min. setting 1An. Min, setting time delay (ms).
Min. setting Ian. Max. setting time delay (ms):

B.8.12

Verification of electromagnetic compatibility (EMC}

See report:
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Annex C  |Individual pole short-circuit test sequence
Circuit-breaker for use on phase-earthed systems
cz2 Test of individual pole short-circuit breaking capacity

A short-circuit test is made with a value of prospective current (Isu) equal to 25% of

the ultimate rated short-circuit breaking capacity (Jcu)

Type designation or serial number

Sample no:

Rated current: In {A)

Rated operational voltage: Ue (V)

Rated ultimate short-circuit breaking capacity: (kA)

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

Rated control supply voltage of shunt release:

Uc (V)

The test sequence of operations s O -t - CO

N/A

For circuit-breaker fitted with adjustable releases, test

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 NfA
support ar an equivalent support.

Test mads in free air; NIA
Distances of the metallic screen’s: (all sides) NIA i(

The characteristics of the metallic screen:

N/A

- woven wire mesh

- perforated metal NEA
- expanded metal N/A
- ratio hole areaftotal area: 0,45-0,65 N/A
- size of hote: <30mm? N/A
- finish: bare or conductive plating N/A
Test made in specified individual enclosure; N/A

Details of these tests, including the dimensions of the
enclosure:

TRF No. |[EC60947_2F
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Fuse "F" NIA
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) NIA
Conductor cross-sectional area (mm?): NIA
if terminals unmarked: N/A
line connected at: {underslde/upside)
Tightening torques: (Nm) NIA
Test sequence of operation. 0 -t~ CO NIA
Test circuit according figure: 8 N/A
- test voitage Ufe = 1,05 (V) o L1: N/A
IZIZZIIZIIﬁﬁIZIIZIIZIIIIIIIIIIZZIIZIZ'.I'.'.IZZIIIZZI'.IIIZIZIIIIZIIZIIIIIIIIItgé
short-circuit test current (Isu): equal to 25% of the N/A
uliimate rated short-circuit breaking capacity (icu)
- r.m.s. test current AC/DC: (A): ' NfA
power factorftime constant: N/A
- Factor °n" N/A
- peak test current (Amax). NIA
Test sequence "0" L1 o
- max. let-through current: (KApeak) ...........oons L1 N/A
- Joule integral Zdt (A%8) .c.vmereicriemerrsansenens L1: /‘ ‘ NIA
Pause, t: (min) ( // N/A
Test sequence "CO" L1 VH g
- max. let-through current: (kApeak) .......c...ecees L1 ! NiA
- Joule integral Pdt (A%8) ...oovviieeiienininiinnn L1: . N/A
Test sequence "0" L2 G
- max. let-through current: (kApeak} ..o L2: N/A
- Joule integral IPdt {(A%s) ... L2: N/A
Pause, i (min) /A
Test sequence "CO" L2 VINETS
- max. let-through current: (KApeak) ... L2
- Joule integral i%dt (A%s) ... //]) ......................... L2

eI
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Test sequence "0" L3 L
- max. let-through current; (kApeak) .........ovuvi. L3: N/A
- Joule integral Pdt {(A%8) .ccovevevrr e L3: N/A
Pause, t: (min} N/A
Test sequence "CO" L3 e
- max. let-through current: (kApsak) .........c....... L3: N/A
- Jouls integral IPdE (A%8) .......c.ceveeiriirconeereeinenens L3: NIA
Melting of the fusible element NfA
Holes in the PE-sheet for test sequence "0O” N/A
Cracks observed N/A
c3 Verlfication of dielectric withstand
- equal to twice the rated operational voltage with a N/A
minimum of 1000 V
- no breakdown or flashover N/A
C.4 Verification of overload refeases Lo
The operation of overload releases shall be verified at 2.5 times the vaiue 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; :
- Operation Hme: (S) .vovvvrvvevienver e L1 N/A
.......................................................................... L2
.......................................................................... L3:
........................................................................... N:
Annex £ | Additional tests for circuit-breakers with electronic over-current protection
F4 and F5 |Verlfication of electromagnetic compatibility (EMC) 27
Ses report: N/A
F6 Suitability for muftiple frequencies NIA
The tests shall be performed at each rated frequency or, when a range of rated NIA
frequencies is dectared, at the lowest and the highest rated frequencies.
F.6.2 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
disabted. Al other auxillaries shall be disconnected during the test.

TRF No. IEC60947_2F
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The short-time and instantaneous trip current
seftings shall each, if relevant, be adjusted to
2,5 times the current setting, If this seiting is not
avallable, 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
1,05 times the conventional tripping current
{see Table 6} is applied.

A further test starting from the cold state is made
at 2,0 times the currant setting.

For each test frequency, the overload tripping
characteristics shall comply with the following
reguirements:

-- 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 fimes the minimum
values of the manufacturer's stated time-current
characteristic.

N/A

E.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

The duration of the test, once temperature
equilibrium is reached, shall be 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:

- measure and record the highest temperature rise
of the air surrounding the electronic components,
during the temperature rise verification of test
sequence 1

Ambient temperature during
temperature rise test:
°C

- Install the electronic controls in the chamber

- supply the electronic controls which there input
energizing value

- adjust the temperature of the test chamber to a
value of 40 K above the temperature rise recorded
for the surrounding the electronic ca/mbonents and

Chamber temperature:
°C

TRF No. IEC60947_2F
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maintain this temperature for 168 h

Testcarried out....occvveevirieee, e :

I] normal

F.7.2

Test results

(] alternative

The circuit-breaker and the electronic controls shall
meet the following requirements:

- no tipping of the clrcuit-breaker shall occur

N/A

- no operating of the electronic controls which wouild
cause the circuit-breaker to trip shall occur

N/A

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: A N/A
Ambient temperature: °C

7.2.1.24

Opening by over-current releases

b)

Opening under overioad conditions

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 setting of the overload release

N/A

2)

Inverse timer-delay cperation

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

N/A

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

NIA

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

NIA

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

NIA

F.8.

Damp heat test

TRF No, [EC80947_2F
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F.8.1

Test procedure

The test shall be performed according to IEC
80068-2-30 { 12 +12 hours cycle)

Test Db temperature cycle betwaen 26°C and
upper temperature

The upper temperature shali be 66°C £ 2 °C
(variant 1) and number of cycles shall be six.

The relative humidity is maintained at a high level
at the upper temperature

The test may be performed with only the electronic
controls In the test chamber

TestresUl.....ocve e i e s s :

N/A

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: A
Ambient ternperature. *C

N/A

7.2.1.2.4

Opening by over-current releases

b)

Opening under overload conditions

Instantaneous or definite time-delay operation

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

NIA

2

inverse timer-dslay operation

At the reference temperature and at 1,05 times the
current setling with the conventicnal 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

N/A

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
tipping current, tripping shall then occur in less than
the conventional time later

N/A

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,

N/A

TRF No. [ECB0947_2F
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The width of the temperature band shall be at least
10 K on either side of the reference temperature

N/A

F.0.

Temperature varialion cycles at a specifled rate of change

F.9.1

Test condgitions

Each design of electronic controls shall be
submitted to temperature variation cycles in
according with figure F.15

The rise and fall of temperature during the rate of
variation shall be 1 K/min % 0,2 K/min.

Their temperature, once reached, shall be
maintained for at least 2 h.

The number of cycles shall be 28.

F.g2

Test procedure

The test shall be carried out according IEC 60088-
2-14,

For the these test, the eleckronic controls may be
mounted inside the circuit-breaker or separately.

The electronic controls shall be energized to
simulate service conditions.

Where the electronics controls are mounted insidé
the circuit-breaker, the main circuit shall not be
energized,

rF.9.3

Test results

The electronic controls shall meet the following
requirement.

“NIA

No operation of the electronic controls which would
cause the circuit-breaker to trip during the 28
cycles shall oceur.

NIA

F.0.4

Verification of overload releases

Foliowing 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: A

Ambient temperature: °C

N/A

7.21.24

Opening by over-current releases

b)

Opening under overload conditions

N/A

1)

Instantanecus 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 setting of the overload felease

NiA

TRF No. IEC80947_2F
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2) Inverse timar-delay operation
At the reference temperature and at 1,06 times the N/A

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

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

if a release is declared by the manufacturer as N/A
substantially independent of ambient temperature,
the current values of table 8 shall apply within the
temperature band declared by the manufacturer,
within a tolerance of 0,3%/K

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

Annex H Individuat pole short-circuit test sequence

Circuit-breaker for use In IT systems

H.2 Test of individual pole short-cirouit breaking capacity

A short-circuit test is made on the individual poles of a multipole circuit-breaker at a

value of prospective current {iy) 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 release, or, where relevant 1,2 .
times the maximum setting of the definite time delay release tripping current, but not

less than 500 A nor exceading 50KA. a

Type designation or serial number ( A A
V T

Sample no: \

Rated current: In {A)

Rated operational voltage: Ue (V)

Rated ultimate short-circuit breaking capacity: (kA)

Rated control supply voltage of closing mechanism:

Uc (V)

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

Requirement + Test

Result - Remark

Verdict

The test sequence of operations is O —t- CO

N/A

For circuit-breaker fitted with adjustable releases, test

shall be made with the current and time settings at

maximum.

closing mechanism energized with 85% at the rated N/A
Uc: (V)

The circult-breaker is mounted complete on its own N/A
support or an equivalent support.

Test made in free air: N/A
Distances of the metallic screen's: {all sides)

The characteristics of the metallic screen:

N/A

- woven wire mesh N/A
- perforated metal NIA
- expanded metal N/A
- ratio hole areaftotal area; 0,45-0,65 NIA
- size of hole: <30mm? N/A
- finish: bare or conductive plating N/A
Test made in specified individual enclosure; N/A
Details of these tesls, including the dimensions of the

enclosure:

Fuse "F"; NIA
copper wire: diameter 0,8 mm, 50 mm long

Circuit is earthed at: {load-star- or supply-star point) NIA
Conductor cross-sectional area (mm?): N/A
If terminals unmarked; N/A
line connected at; (undersidefupside)

Tightening torques: (Nm) N/A
Test sequence of cperation; 0 -t~ CO NIA
Test circuit according figure: 9 N/A
- test voltage UUe = 1,05 (V) v, L1 N/A
.......................................................................... L2:
.......................................................................... L3:

Shart-circuit test current (ly): N/A

equal to 1,2 times the max. setting of the short-iime
delay release fripping current, /)

TRF No. IECB0947 _2F
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Clause Requirement + Test Result - Remark Verdict
or, in the absence of such a release, 1,2 time the max. N/A
setting of the tripping current of the instantaneous
refease,
or, where relevant 1,2 times 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) N/A
power factor/time constant: NIA
- Factor *n” N/A
- peak test current (Amax) NIA
Test sequence "0" L1 _ ' , '
- max. let-through current: (kApeak) ................ L1 N/A
- Joule integral I2dE (APS) .vvvrvreeeiiiiar e L1: N/A
Pause, I (min}) N/A
Test sequence "CO" L1 e
- max. let-through current; (kApeak) .........c.cueee L1: N/A
- Joule integral I27dt (A%S) ...ocvvervvriineieinrneennn, L1 N/A
Test sequence "Q" 1.2 e
- max. let-through current: (kApeak) ............co.e.. L2: N/A
- Joute integral PPdt (A%S) ....overriiiinin, L2 N/A
Pause, t. (min) N/A
Test sequence "CO" L2 ~ A
- max. let-through cutrent: (kApeak} ........ceeee L2; ' - NIA
- Joule integral 2t {A%S) ......ccovvvernrriirenniieniiens L2: )i NIA
Test sequerice "0” 1.3 \ |
- max. let-through current: (kApeak) ........ccoieene L3: N/A
- Joule integral Pt {A8) ....ooveeiiiiniri e L3 N/A
Pause, t: (min) N/A
Test sequence "CO" L3 :
- max. let-through current; (kApeak) ........coon. L3: N/A
- Joule integral 12dt (A%) )/’] ............... L3: N/A
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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 ¥3. This test is applicable
only where the construction of the protected neutral
pole differs from that of the phase poles,

Test sequence "O" N
- max, let-through current: (kApeak) .................. N:
- Joule integral 12t {A%5) ... N:
Pause, {: {min)
Test sequence "CO" N . =
- max. let-through current: (kApeak) .......cooveeeenre, N: N/A f(
- Joule integral I2dt (A%S) ....ooooeviriinciiiri e N: MNIA
Meiling of the fusible element N/A
Holes in the PE-shest for test sequence "Q” NIA
.| Cracks observed N/A

H.3 Verification of dielectric withstand
- equal to twice the rated operational voltage with a NIA
minimum of 1000 V
- no breakdown or flashover NIA

H.4 Verification of overload reieases
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; NiA

- Operation tiMe: {8) ....cocccoevrieeeceeerraenns L1: NIA

.......................................................................... L2

.......................................................................... L3

.......................................................................... N:

H.5 Marking
Circuit-breaker for which afl values of rated voltage N/A
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

TRF No. IEC60947_2F
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Clause

Requirement + Test

Result - Remark

Verdict

Annex J

Electromagnetic compatibility (EMC) — Requirements and test methods for circuit-

breakers

See report:

N/A

Annex L

Circuit-breakers not fulfilling the requirements for overcurrent protection

L.3

Cilassification

- class X: with integral non-adjustable instantaneous
short-circuit releases for self-protection;
- class Y: without integral short-circuit releases.

L.4

Rated values

Rated current; tn (A)

Rated conditional shori-circuit current {lcc)

L5

Product information

A CBI shall be marked according fo 5.2, as relevant,
except that the symbol of suitability for

f . . . ""_//l"h“
isolation, if applicable, shall be

, replacing the symbol shown in the second dashed
item of 5.2 a).

for 5.2, itemn a): with the symbal according to the
classification;

for 5.2, item ¢): with the following items:
rated conditional short-circuit-current (Ice);
the OCPD, if specifled.

L8

Constructional and performance requirements

A CB, being derived from the equivalent circuit-
breaker (see L.2.1), complies with all the applicabie
construction and performance requirements of

Clause 7, except 7.2.1.2.4.
NOTE A CBI may additionally comply with IEC 60847-3 and be
marked accordingly.

L7

Tests

L722

OCPD specified

L7222

Verification of lee

The test shall be made with a prospective current
equal to /oe of the CBI.

Each test shall conslst of 2 O —t - CO sequence of
operations made in accordance with

8.3.5.2, the CO operation being made by closing the
CBI.

7
After each operation, the CB! shalf bymanually
closed and opened three time37

TRF No. |[EC80947_2F
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Requirement + Test

Result - Remark

Verdict

L7223

Verification of dielectric withstand

Following the test of 1..7.2,2.2, the dielectric withstand
shall be verified in accordance with 8.3.56.3

L.7.2.3

OCPD not specified

L7.23.2

Vetification of lcc

The test shall be made with a prospective current
equal to fec of the CBI.

Each test shall consist of a O — t - CO sequence of
operations made in accordance with

8.3.5.2, the CO operaticn being made by closing the
CcBl,

During the test, the eurrent shalf be maintained for
ihree cycles and then disconnected at the power
supply.

After each operation, the CBi shall be manually
closed and opened three times.

L7.233

Verification of dielectric withstand

Following the test of L.7.2.3.2, the dielectric withstand
shall be verified in accordance with 8.3.5.3

Annex M

Modular residual current devices (without integral current breaking device)

M.83

Operating characteristics

Type designation or serial number

Sample no:

Rated current: In (A)

Rated operational voltage: Ue (V)

Rated frequency (Hz)

Terminal type or through conductor type

MRCD with sensing means and processing device
combined or separate

Combined/separate

MRCD with voltage source

Operating automatically in case of failure of the

Yes/no

voltage source. s

Rated insutation voltage (Ui)

TRF MNo. IEC60947_2F
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Rated impulse withstand voltage (Uimp)

Characteristics of the voltage source of MRCDs

Rated values of the voltage source of MRCDs (Us)

Rated values of the frequencies of the voltage
source of MRCDs

Rated insulation voltage (L)

Rated impulse withstand voltage (Uimp)

M.4.1.3 Characteristics of auxiliary contacts

M.4.2 Characteristics of MRCDs concerning their residual current function

M.4.2.2 Operating characteristic in case of residual current with d.c. component
Type AC MRCD
Type A MRCD
Type B MRCD

M.4.3 Behaviour under short-circuit conditions

Rated conditional short-circult current (fcc)

Rated conditional residuatl short-circuit current (/Ac)

Rated short-time withstand current (fow)

Rated residual short-time withstand current {{/Aw)

Peak withstand current

M.4.4 Preferred and limiting values

Preferred values of the raled residual operating
current (JAn)

Minimum value of the rated residual non-operating (/(/t
v

current (/Ano)

Limiting value of the non-operating overcurrent in the
case of a single-phase load In a multiphase circuit

Preferred values of rated voltage of the voltage
sotrce of MRCDs

Compliance with constructional requirements

M Test sequence Mi

M.8.3.4.2 |Verification of operating in case of steady increase of the residual current {figure
M. 1)

TRF No. [EC60947_2F
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Requirement + Test

Result - Remark Verdict

Increase the residual current from 0,2 1An to 1An in
30 sec,

Required: value between 0,2 I1An and 1An

N/A

Min. setting 1An.{mA):
Interm. setting 1An.(mAY):
Max. setting lan.(mA):

N/A

M.8.34.3

Verification of operating in case of closing on residual current {figurs M.2)

The MRCD is closes on }An or each specified setting

Required : no value exceeds the specified limiting
value of Table B1 ( 300 ms) or Table B2 {500 ms)
and a non actuating time of 60 ms

N/A

Min. setting [An.(ms):
Interm. satting iAn.(ms):
Max. setting IAn.{ms):

N/A

MB.3.4.4

Verification of operating in case of a sudden appearance of the residual current

{figure M.2 and M3)

A residual current is sudden appear on the MRCD of
IAn

Required : no value exceeds the specified limiting
value of Table B1 (300 ms) or Table B2 (500 ms)
and a non actuating time of 60 ms

NIA

Min. setting lAn.(ms):
interm. setting 1An.{ms):
Max. setting lan.(ms):

N/A

A residual current is sudden appear on the MRCD of
2 14n

Required : no valus exceeds the specified limiting
value of Table B1 (150 ms) or Table B2 (200 rns)
and a non actuating time of 80 ms

N/A

Min. setting 1an.(ms):
interm. setting IAn.(ms);
Max. setting lan.(ms):

NIA

A residual current is sudden appear on the MRCD of
(I5tAnor[J0,25 A

Required : no value exceeds the specified limiting
value of Table B1 (40ms} or Table B2 (150 ms) and
a non actuating time of 60 ms

N/A

Min. setting IAn.(ms):
Interm. s?ing [An.{ms):

NIA

TRF No, IEC60847_2F
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A residual current is sudden appear on the MRCD of N/A

110 lanor 10,5 A

Required : no value exceeds the specified limiting
value of Table B1 ( 40 ms) or Table 82 (150 ms) and
a non actuating time of 80 ms

Min. setiing lAn.(ms): NIA
Interm. setting l1An.{ms):
Max. setting 1An.{ms):

A residual current is sudden appear on the MRCD of N/A
1An: 6 A

Regquired : no value exceeds the specified fimiting
value of Table-B1 ( 40 ms) ‘

Min. setting iAn.(ms): N/A
interm. sefting lAn.(ms):
Max. setting lAn.(ms):

A residual current is sudden appear on the MRCD of N/A
An: 10 A

Required : no value exceeds the specified limiting
value of Table B1 { 40 ms) or Table B2 (150 ms) and
a non actuating time of 60 ms

Min. setting IAn.(ms): NIA
Interm. setting lan.(ms):
Max. sefting !Am{ms}):

A residual current is sudden appear on the MRCD of N/A
1An: 20 A

Required : no value exceeds the specified limiting
value of Table B1 ( 40 ms) or Table B2 (150 ms) and
a non actuating time of 60 ms

Min. setting 1An.(ms):. NIA
interm. setting lAn.{ms}.
Max. sefting lan.{ms).

A residual current Is sudden appear on the MRCD of A' NIA
1An; 50 A

Required : no value exceeds the specified limiting
value of Table B1 (40 ms) or Table B2 (150 ms) and
a non actuating time of 60 ms

Min. setting lan.(ms): NIA
Interm. setting lAn.(ms):
Max. sefting lan.(ms):

TRF No. [EC80947_2F
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Requirement + Test

Result - Rermnark

Verdict

A residual current is sudden appear on the MRCD of
1An: 100 A

Required : no value exceeds the specified fimiting
value of Table B1 { 40 ms) or Table B2 (150 ms) and
a non actuating time of 60 ms

N/A

Min. setting 1an.(ms):
Interm. setting lAn.(ms):
Max. setting 1An.(ms):

N/A

A residual current Is sudden appear on the MRCD of
1An: 200 A

Required : no value exceeds the specified limiting
value of Table B1 (40 ms) or Table B2 (150 ms) and
a non actuating time of 60 ms

N/A

Min. setting Ian.(ms):
Interm. setting 1An.(ms):
Max. setting lAn.(ms):

NIA

A residual current is sudden appear on the MRCD of
1An: 500 A

Required : no value exceeds the specified limifing
value of Table B1 ( 40 ms) or Table B2 (150 ms) and
a non actuating time of 60 ms

NIA

Min. setting 1An.(ms):
Interm, setting lAn.(ms):
Max. setting 1An.(ms):

N/A

M.8.3.4.5

Verlfication of the limiting non-cperating time of time delayed type MRCDs {figure

M3)

A residual current Is sudden appear on the MRCD of
2 1An for a time declared by the manufacturer

Required : The MRCD shall not operated

N/A

Min. setting lAn. Min, setting time delay (ms):
Min. setting IAn, Max. setting time delay (ms);

N/A

M.8.3.5

Tests at the temperature limits

M.8.3.5.1

General (clause B.8,2.5 applies)

Minimum temperature (°C)

Maximum temperature (°C)

M.8.3.5.2

Verification of operating in case of a sudden appearance of the residual current at — ;

5°C or minimum temperature limit {figure M.2 and M3)

TRF No. [EC60947_2F
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A residual current is sudden appear on the MRCD of N/A
1An

Required : no value exceeds the specified limiting
value of Table B1 (300 ms) or Table B2 (500 ms)
and a non actuating time of 60 ms

Min. setting 1An.{ms}: N/A
Interm. setting lan.(ms).
Max. setting |An.(ms):.

A residual current is sudden appear on the MRCD of N/A
2 lAn

Required : no value exceeds the specified limiting
value of Table B1 (150 ms} or Table B2 (200 ms)
and a non actuating time of 60 ms

Min, setting l1An.{ms). NIA
Intarm. setting 1aAn.(ms}.
Max. setting lan.(ms}.

A residual current is sudden appear on the MRCD of N/A
(15lanor (10,25 A

Required : no value exceeds the specified limiting
value of Table B1 {(40ms) or Table B2 (150 ms) and
a non actuating fime of 60 ms

Min. setting 1An.{ms). N/A
Interm. setting lAn.(ms):
Max. setting 1An.(ms).

A residual current is sudden appear on the MRCD of N/A
{J101anor []0,5 A

Reguired : no value exceeds the specified limiting
value of Table B1 { 40 ms) or Table B2 (150 ms) and
a non actuating time of 60 ms

Min. setting IAn.{ms): N/A
Interm. setting 1an.(ms):
Max. setting lan.(ms).

Verification of the limiting non-operating time of time delayed type MRCDs at -5°C NIA
or minimum temperature limit (figure M3)

A residual current is sudden appear on the MRCD of NIA
2 1An for a time declared by the manufacturer

Required : The MRCD shall not operated

Min. setting lAn. Min. setting time delay (ms): NIA
Min. setting |An. Max. setting time delay (ms):

+40°C ( figure M.2 and M3

M.8.3.5.3 |Verification of operating in c 7of a sudden appearance of the residual current at

TRF No. IECB0947_2F
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Aresidual current is sudden appear on the MRCD of
1An

Required : no value exceeds the specified limiting
value of Table B1 (300 ms) or Table B2 (500 ms)
and a non actuating time of 60 ms

N/A

Min. setting lan.(ms):
Interm. setting 1An.(ms):
Max, setting lAn.(ms):

NIA

A residual current is sudden appear on the MRCD of
2 1An

Regqulred | no value exceeds the specified limiting
value of Table B1 (150 ms) or Table B2 (200 ms)
and a non actuating time of 60 ms

NIA

Min. setting lan.(ms):
Interm. setting lAn.(ms):
Max. setting 1An.(ms):

N/A

A residual current is sudden appear on the MRCD of
[5ianor[J 025 A

Required : no value exceeds the specified limiting
value of Table B1 (40ms) or Table B2 (150 ms) and
a non actuating time of 60 ms

NIA

Min. setting lan.(ms):
Interm. setting 1An.{ms):
Max. satting lan.{ms):

NFA

A residual current is sudden appear on the MRCD of
Molanor{J05A

Regquired . no value exceeds the specified limiting
value of Table B1 ( 40 ms) or Table B2 (150 ms) and
a non actuating time of 60 ms

N/A

Min. setting lan.(ms):
Interm. setting 1an.(ms):
Max. setting lan.{ms);

N/A

A residual current is sudden appear on the MRCD of
2 1An for a time declared by the manufacturer

Required : The MRCD shall not operated

NiA

Min. setting IAn. Min. setting time delay (ms):
Min. setting 1An. Max. setting time delay (ms):

MN/A

M.8.4.

Verification of dielectric properties

M.8.4.1

Verification of rated impuls withstand voitage

rated impulse withstand voltage

TRF No. [EC60947_2F
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MHCTPYKLINA 3A CbXPAHEHUE U CKINTAOUPAHE
Mpu cknagupaHe v cbxpaxeHVe Ha NPeAnoXeHaTa KOMyTalUuoHHa anapatypa e
Heobxoaumo fa ce cnaseaT CNeAHUTE N3UCKBAHNS

1. [a ce cnassaT TemriepaTypHWTe rpaHWLUM 3a CbXpaHeHWE Ha NPoAyKTa,
0TOEeNA3aHN BLPXY ETUKETA Ha BCAKO W3fenue.

2. spennsaTa fa ce cbxpaHasaT B OpUrMHansaTa onakoBka Ha npoussoauTens.
3. WspnenuaTta ga ce cbxpaHasBaT B 3aKPUTU CKMTAA0BU NOMELLEHNS,
4. [la ce ripeanassar oT MEXaHUUHN Y XUMUIECKN YBPEXAAHHUS!,

5. MoHTaxbLT fa ce M3BbpPLUBA B CbOTBETCTBUE C WMHCTRYKLIMUTE W yKasaHWATa Ha
npon3soanTend.

6. F[oapep.me, NMPUYKYHEHW HE NO BUHa Ha JOCTaBYMKa, KaTo noill TPaHCRopT, NOoWo
CbXpaHeHue, HenpaBunHa ekcrinoatauusa, NPUPoAHU CTUXWKW, HEESRa3BaHe Ha ykasaHusara
3a NpaBuNeH MOHTaX ce& OTCTPaHABAaT 3a CMETKa Ha KnveHTa.

7. l'apaHuMATa He ce OTHacs 3a NOoBpeaW, MPUUUHEHWN ©F ApYFYU cpeacTRa, nuua u
BELLW.

rp. Cocous AHren AHrenos \;
14.07.2015 1.
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NHCTPYKLINA 3A CBXPAHEHUE U CKINTAAWPAHE

Mpu cknagupaHe W CbXpaHeHue Ha TpeAnoxeHaTa KoMyTaumoHHa anaparypa e
HeoBX04MMO Aa ce CNAasBaT CNegHUTe N3NCKBAHNA:

1. [la ce cnaseaT TemniepaTypHuTe [PaHALM 323 CbXpaHeHue Ha npoayKTa,
oTBena3aHn BbpXy TUKeTa Ha BCAKO usfenve.

2. afenuATa aa ce chxpaHasaT B opuriHanHata onakoska Ha npounssoauTens.
3. Nagenusita a ce cbxpaHaBaT B 3akputu cknafoeu nomMeLLeHnsA.
4. Nace npep,naaBaT OT MeXaHW4HN U XUMUIECKN YBREXOaHUs.

5. MoHTa)bT Aa ce n3sbpliBa B CbOTBETCTBME C UHCTPYKUUNTE U YKa3aHuATa HaA
NPoOn3BOLANTENA.

6. MoBpeanTe, MPUUMHEHY He 1O BUHA Ha JOCTABYMKA, KaTo NOLL TPaHCTopT, nowo
cbxpaHeHue, HenpaBuiHa ekcrnoaTauus, NpUpoAHY CTUXMAK, HEEnasBaHe Ha yKkasaHusiTa
33 NpaBUNeH MOHTAX C& OTCTPaHABAT 3a CMETKa Ha KheHTa.

7. FapaHUMsTa He Ce OTHacsa 3a Mospeny, npuduHeRn o1 Apyu cpefcTea, nmua u
BeLu.

Y

rp. Cocus Anren Axrenos B\
14.07.2015 .
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WHCTPYKIINA 3A MOHTAXK

Hauuu Ha MOHTa):

B Bbp30 3axBallaHe Cbe 3akniovsatla ce nos3nuna Ha DIN wmHa curnacHo EN 50022
B XOopWU3oHTaneH Unmn sepTukaneH MoHTax

B MOHTAXBT HA U3AEIUATA CE U3BBLPLLIBA CaMo OT OBy4EeHN enekTpocreLanveTy.

KomyTaunoHHaTa anapatypa, NpoW3BoACTBO Ha chupma [Jenvken Enextpuk JiTa ce
MOHTVPA CbITIACHO MpUNoKeHaTa no-A0ny cxema:

Cxema 3a MOHTaX

HDB9H v 5,5Nm 3a HDB2.

O
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MHCTPYKLUA 3A OBCIYXBAHE U NOAABPXAHE

[MpopyKTUTE, NPOM3BOACTEO Ha dupma [lenuken Enektpuk JiTa e Heobxoanmo ga
Ce W3MOoNn2BaT ChrHacHo NOCoYeHUTe No-A0AY MHCTPYKLUK 3a NpaBuiHa ekcnnoaraunn.

1. WHcTanupaHe Ha NpOAyKTMTE Ce W3BBPLUBA CHINACHO WHCTPYKUMMTE 3a MOHTaX Ha
npoviasoamTens.

2. Mpy BL3aHUKHANK Npobnemun, KOUTO He ca OMUcaHy B MHCTpYKUMATa Ui HeoOxoauMOoCT
OT AONbLAHUTENHA MHGOPMaLMA ce ODbpHETE KbM CrielmanucTuTe Ha AocTasqmka.

3. [pusexpaHe B ekcrnoaranma Ha msp,enmmaibe'msabpmaa camo OT 0byyeHu
eneKkTpocneyanncTi,

4. VapenusTa, NPOM3BOLCTEO Ha dupma [enuken TpsabBa fia ce CbXpaHsasat B 3aKpUTh
NoMeLeHA Npu cnefHUTe YCrnosua:

* TeMnepaTypa Ha Bbagyxa - ot -15 ao +40 °C;
* oTHocMTenHa BnaxHocT o 90% npu 20 °C;
* OTCBCTBME HA arpecuBHY NPUMECHK B OKOMHATa cpeaa.

5. [ospegute, NPUHNUHEHW HE NO BMHA Ha JocTaB4uka, KaTto now TpaHcnopT, JIOLLO
CbXpaHeHue, HenpaBunHa ekcnnoaraynd, HeunsnpaBHOCT B eneKTpuyecKkata Mpexa,
npuMpoaHn CTUXKMK, HecnasBaHe Ha yKasaHuATa 3a npaBuneH MOHTa)K ce OTCTpaHaBatr
3a cMeTKa Ha KnueHTa.

6. HocraBuvkbT /MMpoussogntensit/ He HOCW OTFOBOPHOCT B crnydan Ha nospena,
Bb3HWKHANA KaTo PesyNTaT OT HenpasuneH MOHTaX.

7. TapaHuusTa He ce OTHaCcA 10 NOBpean, NPUUVHEHN OT ApYri CPEeACTBa U ypeau.

rp. Codpun AHren AHrenoB 7
14.07.2015 . \
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Clause Requirement + Test Result - Remark Verdict

Point of test circuit which is directly earthed:

Grid distance *a” (mm):

Prospective current (A).

Prospective current obtained (A):

Power factor / ratio n:

Powar factor / ratio n obtained:

Piot no.

Test sequence; O

12t (kA%s); Ip (KA): Ip: kA
1t; KkA%s
Test duration:
Plot no.

if tested at separate testing station see report No.: of

testing station

During tests no endangering of operator, no ,

permanent arcing, no flashover and no melting of

fuse F j

After the tests no damage impairing further use \/V N/A
8.3.3.6 Dielectric strength test of the maln circuit at test voltage of 2 Un fof 1 min: '

Test voltage - NIA
B.8.10.3.2 | The RCCB shall trip with a test current of 1,25 |An | test: mA N/A

in minimu ing: o
{ms) in minimum setting trip time: ms

M.8.12.3 |Verification of automatic opening in case of voltage source fallure

Source voltage (Us) Max Us: v [Clac O
dc o
Min Us: V (Jac Cde G
Adjustable residual current setting mA {lowest)
Adjustable time-delay setling s
Time period Max 1 s or max. 1 s+time
delay setting

)
Time period to automatic opening / /

TRF No. [EC60947_2F
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Clause

Requirement + Test Result - Remark

Verdict

No value exceeds the refevant specified limiting
value

N/A

The polyethylene sheet shows no holes

N/A

M.

Test sequence Miil

M.8.15

Verification of effecis of environmental conditions

Type designation or serial number

Sample no:

B.8.10.3.2

The RCCB shall trip with a test current of 1,25 1An i test: mA

in mini : -
(ms} in minimum setting trip time: ms

N/A

M.IV

Test sequence MIV

M.8.16

Verification of electromagnetic compatibility

See report

N/A

Annex N

Electromagnetic compatibility (EMC)
Additional requirements and test methods for devices not covered by Annexas B, F
and M

N/A

See report

/A

Annex O

Instantaneous trip circuit-breakers (ICB)

N/A

0.3.1

Rated current (In)

0.3.2

Rated short-circuit making capacity

AT AR

0.3.3

Rated short-circuit breaking capacities

ICBs may be assigned rated short-circuit breaking
capagities different to the equivalent circuitbreaker.

NOTE ICBs may be asslaned a rated short-circult breaking
capacily equal {o or greater than fou of the equivalent
clrcuit-breaker when associated with specified motor starters or
overload refays, and tested according to the

relevant clauses of IEC 60947-4-1 (see 0.5.2).

04

Product information

An ICB shafl be marked according to 5.2 as relevant.

N/A

TRF No. IEC60947_2F
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Clause

Requirernent + Test

Result - Remark

Verdict

Rated short-circuit making and breaking capacities
shall be marked, where applicable (see

0.6.1.1). When the (C8 s only rated for short-circuit
performance in association with a motor

starter or overload relay (see 0.8.2), the short-circuit
ratings of the assoclation shall not be

marked on the 1CB,

N/A

for 5.2, item a), add the marking “ICB";

N/A

for 5.2, item b), add the rated Instantaneous short-
circuit current settings /i {(see 2.20)
(actual values or multiples of rated current).

NIA

05

Constructional and performance requirements

An ICB, being derived from the equivalent circuit-
breaker (see 0.2.1), complies with all the
applicable construction and performance
requirements of Clause 7, except 7.2, 1 2.4, tem b).

NIA

Q.6

Tests

0.6.1

0.6.1 Test sequence of the |CB alone

The tests of this subclause are not required if

~ the short-circuit characteristics of the short-circuit
releases and the main current paths of

the ICB are the same as those of the equivalent
circuit-breaker, or

— the ICB Is only rated and tested as an assoclation
{see 0.68.2).

NIA

0612

Test sequences

Tests shall be made according fo sequences il and
It of this standard without the verification
of overload releases.

N/A

©86.1.3

Verification of short-circuit releases

Following the test of 0.8.1.2, a tripping test is made
in accordance with 8.3.3.1.2 on each

phase pole in turn, at the maximum sefting of the
rated instantaneous short-cirouit current. The

test is made at the value of the tripping current
declared by the manufacturer for individual

poles . The ICB shall trip.

NIA

0.6.2

ICB associated with a specified protected device (i.e. motor starter or overload

relay)

TRF No. IECE09#7_2F




associations are covered in the relevant sections of
IEC 60947-4-1, specifically the following clauses:

- co-ordination with short-circuit protective devices;
— additional requirements for combination starters
and protected starters suitable for

isolation;

— performance under shorf-circuit conditions;

- co-ordination at the crossover current between the
starter and associated SCPD.

NOTE The symbol SCPD in IEC 60847-4-1 applles to various
short-circult protective devices, including the ICBE.

Page 126 of 131 Report No. SH11090550-001
IEC 60847-2
Clause Requirement + Test Result - Remark Verdict
The applicable test requirements for these N/A

TRF No. JEC60947_2F
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TABLE: TEMPERATURE RISE MEASUREMENTS

temperature rise dT of part: phase dT (K) |required dT-{K}
1 |Terminals for external connections Max for all |64 80

2 |Enclosure Max for ali (38 50

3 | Non-metallic handle Max forall |18 35

For lawse 8344 (IZBAAP) 1 oo T pE

1 | Terminals for external connections Max for all |44 80

TABLE: THREADED PART TORQUE TEST

threaded part identification |  diameter of thread column number applied torque { Nm )
{rmm) (1, 1, or 11}
Terminai screw 6,8 It 3,6

supplementary information:

TABLE: GLOW WIRE TEST
Part Colour Thick |Temp. |burning |drops support Comments
(mm) [|°C after t (s) burning

Enclosure Grey 2,5 960 (2 Na No OK
Non-metallic mechanical Brown 2,0 960 f No ‘No oK
parts Red 20 leso f- [A [N |no OK

white |25 leso (/7| [No No OK
Handle Black 2,0 660 |- ' No No oK
supplementary information:

TRF No. |EC60947_2F
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Photos of samples:
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Photos of samples:
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Testing procedure and testing location:

K Testing Laboratory:
Testing location/ address.......ccceeviinl

Assoclated Laboratory:
Testing location/ address..........ccceevernt
Tested by (name + signature)......

Approved by (+ signature) ...........:

Intertek Testing Services Shanghai
Building No.86, 1198 Qinzhou Road (North),
Shanghal 200233, China

Inspection Center of Products’ Quality of Low Voltage Electric
Apparatus in Zhejlang Province

Waest Zhonghuan Road, Jiaxing City, Zhejiang Province,
P.R.China

Vincent Yang Ij'W K

Jim Hua O/"aﬂ Lt —

[0 Testing procedure: TMP
Tested by {(name + signature)......:
Approved by (+ signature) .............
Testing location/ address..........c.voeve. :

[J Testing procedure: WMT
Tested by (name + signature}.......
Witnessed by (+ signature)..........}
Approved by (+ signature) .........
Testing location/ address.........coeevenrenns’

(1 Testing procedure: SMT
Tested by (name + signature).......
Approved by (+ signature) ............ :
Supervised by (+ signafure)..........
Testing location/ address................. :

[ Testing procedure: RMT
Tested by {(name + signature).......
Approved by (+ signature} ............
Supervised by (+ signature)........!
Testing location/ address........ccoecvieneeen!

TRF No. [EC60947_2F
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summary of testing:

Number of lests for test procedure, according to table 9a and table 10

—

a) This sample only tested to clause 8.3.3.1 to verify instantaneous of 8,5,
b) Test Sequence in Amend.1 of |IEC 60847-2.
¢) Tested on the fourth pole and its adjacent pole.

No. of Test sequence and number of samples ]
poles InA) I o WV | V | Combined | AnnexB | AnnexC | Annex H | Annex M
1P 125 | 1+1% | 1 1 - - - - - - -
1P 63 - 1 1 - - - - “ - -
2p | 126 | 1+ 1 1 . . - - - . -
2P 63 - 4 1 - - - - - - -
ap s |- ] -] - - . . .
3p | 63 - N b - - - . - . .
4P 125 1+1° | 1 1+4° - - - - - - -
ap | 83 ) - |1 41| - | - - - - - -
Note:

Tests performed (name of test and test clause): Testing location:
8.3.3.1 Tripping limits and characteristics A ACTL
8.3.3.2 Dietectric properties { / ACTL
8.3.3.3 Operational performance capability 4% ACTL
8334 Overload performance ACTL
8335 Verification of dielectric withstand ACTL
8336 Verification of temperature rise ACTL
8.3.3.7 Verification of overload releases ACTL
8338 Verification of undervoltage and shunt releases (if applicable} CBTL
8.3.3.9 Verification of main contact position {for circuit breakers suitable for CBTL
1 isolation)
8.3.41 Service short-circult breaking capacity ACTL
8.3.4.2 Verification of operational capability ACTL
8.3.4.3 Verification of dielectric withstand ACTL
8.3.4.4 Verification of temperature rise ACTL
8.3.45 Verification of overload releases ACTL
8.3.86.1 Verification of overload releases ACTL
8.3.5.2 Ultimate short-circuit breaking capacity ACTL
8.3.5.3 Verification of dielectric withstang” ACTL.
8.3.5.4 Verfication of overload releasgb / ACTL
TRF No. IECB0947_2F g
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Summary of compliance with National Differences:
N/A

Copy of marking plate:
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Test item particulars test tfom v, testrequilre

3 Ciassircation

3.1, Utilization category (Aor B crveeessrensansse st A

3.2. Interruption medium: (air, vacuum, gas Break).....ooes . alr
3.3. Design: (open construction, moulded ¢ase)....... ...t Moulded case
3.4, Method of controlfing the operation mechanism Independent manuat

(dependent manual, mdependent manual, dependent
power, independent power) ... -

3.5. Suitability for isolation: (sultable not -suitable}....... «.ns : Suitable
3.8. Provision for maintenance: (mamtalnable non Non-maintainable
maintainabla}.... rereveeerertes e ennees :

3.7. Method of lnstanatlon (ﬂxed plug in, withdrawable: Fixed

3.8. Degree of protection: {IP €OQEY .ovcrvrrisssrreresssenssnssenss - 1P20

4.7. Type of release (thermo-magnetic!electronio) ............ © Thermo-magnetic
4.8, Integral fuses (integrally fused clreuit-breakers) NIA

Type and characteristics Of SCPDL.co o sevirercrinrsssesniscstasans :

7.3 Electromagnetic compatibility (EMC) N/A
ENVIronment A OF B :

Circuit-breaker for use on phase-earthed systems.............. N/A
Circuit-breaker for use in 1T SYStemS. ...t Yes

Rated and limiting values, main GiroUit ...

- rated operational voltage: Ue A7) RTINS 415V~

- rated insulation voltage: Ul (V). 1 500

- rated impuise withstand voltage: 11311+ (47 R akv

- rated operational current: 18 {A)errerrrrcirsimsssmricsissinnssessine s 63, 80, 100, 125
 KING OF CUITEME veeeeveveseseserreressassimssrasssssspss s s AC

- conventional free air thermal current: ith 7:) TR - X 80, 100, 125
- conventional enclosed thermal current: ithe (AY s © N/A

- current rating for four-pole circuit-breakers: (A) et NA
—numberofpotes.............................,...,................................: 2

- rated frequency: (Hz} 50/60
. NA

- integral fuses (rated values}

-elght—hourduty NiA
- uninterrupted duty: iu (A oviraermrerossierm s 63, 80, 100, 1256

Short-clrcui'_tchér'éd;é_i‘isj_ﬁc:'_“. R
rated short-time making capacity: lcm (kA)/'} N/A

TRF No. IECB0947_2F
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rated ulfimate short-circuit breaking capacity: lou (kA). ...... 10
rated sefvice shart-circult breaking capacily: les (KA).......... : 7.5

rated short-time withstand current: lcw (kA/s).

- rated frequency; (Hz) ... o 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: (pneurnatic or electro-pneumatic) :
- rated pressure and its limit ..., : N/A

- volumes of air, at atmospheric pressure, required for each N/A
closing and each opening operation. :

Auxiliary girei

Rated and fimiting values, auxiliary circuits ......covcoviinnnn.t NIA
- rated operational voltage Ue (V)......cevrmmnrsseinnnn s NIA
- rated insulation voltage: Ui (V).....ovvinermenniaenenn . NIA
- rated operational current: le {A).......ovcimen ; N/A
~ KNG Of CUITENE ... cvrvvererec e sssessnrenienrsmssssennensesns s NI
- rated frequency: (HZ) ...viimiirse i T N/A
- NUMDBEE OF CIFCUILS <o eessmsssssssssnnine s IR
-number and kind of contact elements ...t NIA
- rated uninterrupted cUTENt: [ (A) .o NIA

- ufilizaflon category: (AC, DC, current and voltage)............ N/A
Short-circuit characteristic :
- Rated conditional short-circuit current (KA) ......cccoccrnvnnss NIA

- Kind of protective device ... s WA

BAPHO ¢ LPUTHHARA
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Releases : _ :

1) SHUNE FEIBASE .oovvvverurseresres it N/A

2) Over-current T2 L= VTR U TSRO PP PSP PTO o

a) INSLaNtANBOUS... .covvver s : Yes

b) definite iMe delaY ... e . NFA

0} NVerse time delay ... Yes

- independent of previous 10ad ... NIA

- dependent on previous load; (for example thermaltype  Yes

release)

3) Undervoltage release (for Opening)....issmnsren NIA

4) OET TRIBASES .vvvvesirrnresssarmisinim s N/A

Characteristics :

1) Shunt release and undervoltage release (for opening).....

- rated control circuit voltage: Uc ( nature, frequency, V) ... NIA

KN OF CUITENE 1 reeerseesessscrmrsrnsssssasssssssssisiessesssssssssesesss s NI

- rated frequency: (if AC). .o N/A

2) Qver-current Lo (=T 1LY UV OUYNOUPPR ST

= TAEEG GUITEN s veseerecrereeeescesmsrnsamsssrsesessmseniessessarssssssessssssss L OOy 80, 100, 125A

- kind of current............... [OOSR : AC

- rated frequency: (if AG). .o 50/80Hz

- current setting (or range of SEHiNgS) ... vorwsrerrasnnees :g‘;gﬁ?aﬂ;”:ug?gglkmn

-time settings (or range of SEHINGS)........mwmmmmererersessssisression : '(?:{?{;%g%e delay: 1,06l 21h, 1,30 <1h
Inverse time delay: 1,05k 22h, 1,305 <2h
{for 1,>63A)

Instantaneous: 0,8x8,5l, 20,2s, 1,2x8,51x <(,2s
Instantaneous: 0,8x121,: 20,28, 1,2x12ly <0,25

TRF No. IEC60247_
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Classification of installation and use.......ccvenveininvnnes INstalled by rail

Supply Connection ... erccniciieennen: - NEA

Possible test case verdicts:

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

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

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

TSN ...cce e e re :

Date of receipt of tast Rom...c....c.cocnenicviiricieinen. . December 16, 2011

Date (s) of perfermance of tests......coevveinecieiecinennes : From December 20, 2011 fo January 18, 2012

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 {peint} is used as the decimal separator.
This test report is valid only being read together with the test reports of SH11090650-001, -003, -004.

General product information:

Ue= 240V~(1P), 418V~(2P, 3P, 4P)
In= 63, 80, 100, 125A,

lew= 10KA, [.s=7,5kA

Utilization category: A

BAPHO C OPUT HHANA
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Clause

Requirement + Test

Result - Remark

Verdict

52

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 located in a place such that they are

visible and legible when the circuit-breaker is installed.

- rated current:

63, 80, 100, 126A

- suitability for isolation, if applicable, with the symbol
—

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

I-ON and O-OFF

b}

Marking on equipment not needed to be visible after mounting:

- manufacturer's name or trademark

- type designation or serial number

- |EC 60947-2 if the manufacturer claims compliance
with this standard. '

|EC/ENGQS47-2

- utilization category

A

- rated operational voltage(s) Ue

415V~

- Circuit-breaker for use in IT systems:
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 range) of the rated frequency and/or
the indication DC {or symbol)

50/60Hz

- rated service short-circuit breaking capacity. Ics

7,5kA

- rated ultimate short-circuit breaking capacity. lcu

10kA

- rated short-time withstand current, (lcw) and
associated short-time delay, for utilization
category B

N/A

-line and load terminals, unless their connection is
immaterlal

“1' 3}5' 32' 4!!

- neutral pole terminals, if applicable, by the letter N

N/A

- protective earth terminal, where applicable, by the
symbol acc. 7.1.9,3 of part 1

NIA

.
- ref. temperature for non-compensateg th{armal
releases, if different from 30°C

TRF NoNECE0947_2F
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IEC 60947-2
Clause Requirement + Test Result - Remark Verdiot
c) Marked on the circuit-breaker as specified in item b}, or shall be made available in the |-
manufacturer's published Information;
- rated short-clrcuit making capacity (lem)
(if higher than specified in 4.3.5.1)
- rated insulation voltage. (Ul) if higher than the 500V P
maximum rated operational voltage)
- rated impulse withstand voltage (Uimp), when Y P
declared.
- pollution degree if other than 3 N/A
- copventional enclosed thermat current (lthe) if NIA
different from the rated current:
- P Code, where applicable: N/A
- minimuim enclosure size and ventilation data (if any) N/A
to which marked ratings apply:
- details of minimum distance between clrcuit-breaker N/A
and earthed mstal paris for circuit-breaker intended for
use without enclosure:
- r.m.s sensing if applicable, according to F.4.1.1 NIA
- sUitability for environment A or B NfA
d) The following data concerning the opening and clesing devices of the circuit-breaker
shall be placed either on their own nameplates or on the nameplate of the circuit-
breaker:
- rated controf circuit voltage of the closing device, and NIA
rated frequency for AC:
- rated control circuit voltage of the shunt release N/A
and/or of the under-voltage release, and rated
frequency:
- rated current of Indirect over-current releases: N/A
- number and type of auxiliary contacts and kind of N/A
current, rated frequency (if AC) and rated voltages of
the auxiliary switches, If different from those of the
main circuit,
e) Terminal shall be clearly and permanently identified in acc. with [EC 60445 and annex |
L:
- line terminal ", 3
- load terminal "2, 4 P
- neutral pole terminal "N" N/A
- protective earth terminal NIA

TRF No. [EC60947 _2F
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- terminal of coils (A/B)

NIA

- terminal of shuni release { B )

N/A

- terminals of under-voltage release (D)

N/A

- terminals of interlocking electromagnets (E)

NIA

- terminals of indicated light devices (X)

NIA

-terminals of contact elements for switching devices

{no)

NIA

7.1

CONSTRUCTION

7141

Withdrawable circuit-breaker

N/A

In the disconnected position {main- and auxiliary circuits)

Isolating distances for circuit-breaker suitable for
isolating warranted:

NIA

Mechanlsm fitted with a reliable indicating device with
indicates the position of the isolating contacts.

N/A

Mechanism fitted with interlocks which only permit the
isolating contacts to be separate or re-closed when
main contacts are open

NIA

Mechanism fitted with interlock, which only permit
the main contacts to be closed when the isolating
contacts are fully closed.

NIA

Mechanism fitted with Interlock, which only permit
the main contacts to be closed when in disconnected
position,

N/A

The isolating distances between the isolating contacts
cannot be inadvertently reduced.

NIA

7.1.21
part 1

Resistance to abnormal heat and fire

7.1.3 part 1

Current-carrying parts and thelr connection

7.1.4

Clearances and creepage distances:

withstand voltage. (Uimp.)

For circuit-breakers for which the manufacturer has declared a value of rated impulse

Clearances distances:

- Uimp is given as: Bkv

- max. value of rated operational voltage t}y@‘grth -

- nominal voltage of supply system: / / 415V

TRF No.{E§60947_2
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- overvoltage category: v
- pollution degree; 3
- field-in or homogeneous: Field-in
- mintmum clearances (mm}: 3,0
- measured clearances (mm): 34
Creepage distances:
- rated insutation voltage Ui (V) 500
- pollution degree 3
~ comparative tracking index (V) 176
- material group ilia
- minimum creepage distances (mm) 8
- measured creepage distances (mm) 12
7.1.6 part 1 | Actuator
7.1.6.1 insulation
part 1
The actuator of the equipment shall be insulated from P
the live parts for the rated insulation voltage and, if
applicable, the rated impulse withstand voltage
If it Is made of metal, it shall be capable of being NIA
satisfactorily connected to a proteciive conductor
unless it is provided with additional reliable insulation
If it is made of or covered by insulating material, any NIA
internal metal part, which might become accessible in
the event of insulation failure, shall also be Insulated
from live parts for the rated Insulation voltage
7.1.5.2 Direction of movement
The direction of operation for actuators of devices
shall normally conform to IEC 60447,
Where devices cannot conform 1o these regquirements, NIA
8.g. due to special applications or aiternative mounting
positions, they shall be clearly marked such that there
is no doubt as to the "I" and "O" positions and the
direction of operation

TRF No. [EC80947_2F
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7.1.6 part1

Indication of contact position

7.1.6.1
part 1

Indicating means

When an equipment Is provided with means for
indicating the closed and open positions, these
positions shall be unambiguous and clearly indicated

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

accordance with IEC 60417-2:

If symbols are used, they shall indicate the closed and open posltidn respectively, in

- B0417-2-1EC-6007 I On (power)

On

- 60417-2-IEC-5007 0 Off (power)

Off

For equipment operated by means of two push-
buttons, only the push-button designated for the
opening operation shalt be red or marked with the
symbol "0"

Red colour shall not be used for any other push-button

N/A

The colours of other push-buttons, illuminated push-
buttons and indicator lights shall be in accordance with
IEC 60073

N/A

7.1.6.2
part 1

indication by the actuator

When the actuator is used to indicate the position of
the contacts, [t 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 actuater may be provided

1.7

Additional safety requirements for equipment suitable for isolation

7.1.7.1

Additional constructional requirements for equipment suitable for isolation (Ue > 50 VY |

Equipment suitable for isolation shali 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 fallowing means:

- the position of the actuator

- a separate mechanical indicator

- visibility of the moving contacts

NIA

When means are provided or to lock the equipment in
the open posiiion, locking onl sypossible when

TRF 7;0\5960947 2F
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Actuator front-plate fitted to the equipment in a manner
which ensures correct coniact position indicafion and
focking

NIA

Ths indicated open position is the only position in
which the specified Isolation distances bestween the
contacts is ensured,

- minimum clearances across open contacls (see
Table X/, Part 1) (mm) :

3,0

- measurad clearances {mm) :

3,4

- test Uimp across gap (kV)

8,2

7.4.7.2

Supplementary requirements for equiprhen’t with provision for electrical interlocking

with contactors or circuit-breakers:

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

N/A

if equipment suitable for isclation is provided with an
auxitiary switch for the purpose of electrical
interlocking with contactor (s) 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 ulilization category

N/A

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

NA

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

N/A

Compliance shall be verified by measuring the time
interval between the instant of opening of the auxiliary
switch and the instant of opening of the main poles
under no-foad 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 simultanaously with
the contacts of the main poles

NIA

A suitable opening time interval may also be provided
by an intermediate position (between the ON and OFF
position) at which the mteriockmg coptact(s) is (are)
open and the main poles rema:n cjdsed / 7 =,

N/A

TRF No. |[EC80947_2F
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7173 Supplementary requirements for equipment provided with means for padlocking the

open position:

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

Altematively, the design may provide padlockable N/A

means to prevent access fo the actuator

test force F applied to the actuator in an attempt to NA

operate to the closed position (N):

rated impulse withstand voltage (kV): N/A

test Uimp on open main contacts at the test force N/A
7.1.8 Terminals LETE
7.1.81 All parts of terminals which maintain contact and carry p

current shall be of metal having adequate mechanical

strength

Terminal connections shall be such that necessary P

contact pressure is maintained ' Ja

Terminals shall be so constructed that the conductor is p

clamped between sultable surfaces without damage to
the conductor and terminal

Terminal shall not allow the conductor to be displaced \ P
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

7.1.8.2 Connection capacity
type of conductors : Rigid-solid or stranded or P
flexible cable
minimum cross-sectional area of conductor (mm?) : 16 P
maximum cross-sectional area of conductor {mm?: |50
4
number of conductors simultaneously connectable to 2 for 16mm2 P
the terminal . 4 for 50mm

7.1.8.3 Connection

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

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

7.1.8.4 Terminal identification and marking

terminal intended exclusively. for.the

TRF Ne, IEC60947 [2F [(" &
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protective earth terminal

other terminals

1,3, 72, 4"

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 to that effect by the letter N (see 7.1.7.4.).

N/A

A swiiched nautral pole shall break not before and
shall make not after the other poles

N/A

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 thermat 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 those which cannot constitute a danger shall be
electrically interconnected and connected to a
proteciive 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

N/A

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 earth electrode or to th
conductor is maintained when the cover

NfA

TRF No. IECB0847_2F
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The protective earth terminal shall be suitably
protected against corrosion

N/IA

in the case of equipment with conduclive structures,
enclosures, etc., 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

The protective earth terminal 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 cass, it
shall also have the function of a neutral terminal in
addition to meeting the requirements applicable to the
protective earth terminal

NfA

7.1.10.3

Protective earth terminal marking and identification

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

NIA

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

N/A

Graphical symbol fo be used:

60417-2-1EC-5019 @ Protective earth (ground)
in accordance with IEC 60417-2

(N \ N/A

7111

Enclosure for equipment

711141

Design

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

N/A

Sufficient space shall be provided Inside the enclosure

NIA

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
protective 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

N/A

The removable parts of the enclosure shall be firmly
secured to the fixed parts by a device uilh that they

the effects of operation of the equi it or vibrations

N/A

TRF No. [EC60947_2F
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When an enclosure Is so designed as to allow the
covers to be opened without the use of tocls, means
shall be provided to prevent loss of the fastening
devices

N/A

if the enclosure is used for mounting push-buttons, it
shall not ba possible to remove the buttons from the
outside of the enclosure

NIA

7.1.11.2

Insulation

If, In order to prevent accidental contact between a
metallic enclosure and live parts, the enclosure is
partly or completely lined with insulating material, then
this lining shall be securely fixed to the enclosure

7112

Degree of protection of enclosed eqguipment

Degree of protection,

P20

Test for first characteristic.

Ip2x

Test for first nUmMeral ..o

3O B WK -

Test for second characteristic

5
>
Q

Test for second NUMETAl . ...occevevivveveeiirerv i s eenan

N/A

QO R W h -~

17.1.13

part 1

Conduit pull-out, torque and hending with metaflic condui

=3
w

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 60881,
shall withstand the stresses occurring during its
installation such as pull-out, torque, bending

N/A

TRF Ne. IEC60947_2F
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7.2 Performance requirements
7.21 Operating condition
7.2.1.1 Closing
For a circuit-breaker to be closed safely on to the P

making current corresponding to its rated short-circuit
making capacity, it is essential that it should be
operated with the same speed and the same firmness
as during the lype test for proving the short-circuit
making capacity

7.2.1.1.1 Dependent manuat closing

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

Such a circuit-breaker should not be used in circuits N/A
having & prospective peak making clirrent exceeding
10 kA

However, this doas not apply in the case of a circuit- NIA
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 he assigned

7.2.1.1.2  |Iindependent manual closing

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

7.2.1.1.3 |Dependsnt power closing

At 110% of the rated control supply voltage, the N/A
closing operation performed on no-load shali not
cause any damage to the circuit-breaker.

At 85% of the rated conirol supply voltage, the closing NIA
operation shall be performed when the current
established by the circuit-breaker is equal to its rated
making capacity within the limits allowed by the
operation of its relays or releases and, If a maximum
time is stated for the closing operati ﬂ:}in a time not
exceeding this maximum time limy. /

TRF No.|EC60847_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

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

N/A

7.211.5

Stored energy closing

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

NIA

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

NIA

~ means for charging the operating mechanism and
closing control components operates when auxiliary
supply voltage is hetween 85% and 110% of the rated
control supply voltage,

NIA

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

NA

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

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

NIA

- For trip free circult-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.

N/A

7.2.1.2

Opening

7.2.1.2.1

Circuit-breakers which open automatically shall be trip-frée and, unless otherwise
agreed between manufacturer and user, shall have their energy for the tripping

operation stored prior to the completion of the closing operation

7.21.22

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 volta ithin the
range between 70% and 35% of its rated yoltage

NIA

TRF No. {EC60947_2F
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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 ahove 85% of its rated value

NIA

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

NIA

7213.b
part 1

Operating time

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

N/A

72123

Opening by shunt releasas

N/A

7.2.1.4
part 1

Lirnits of operation of shunt releases

A shunt release for opening shall cause tripping under
all operating conditions of an equipment 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., at
the rated frequency

NIA

1.2.1.6
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

N/A

72124

Opening by over-current releases

a)

Opening under short-circuit conditions

The short-circuit release shall cause 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 short-circuit current release

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

N/A

- maximum cut-off (let-through) peak current as a
function of prospective current {r.m.s. symmeirical)

NIA

- Pt characteristics for circuit-breakers of ufilization
category A and, if applicable, B for cirgiit-breakers

with instantaneous ovetride {see no; to/8.3.5)
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b)

Opening under overload conditions

1)

Instantaneous or definite time-delay operation

NIA

The release shall cause tripping of the circuit-breaker
with an accuracy of + 10% of the tripping current value
of the current setling 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 stats, Le. with the
clrcuit-breaker at the reference temperature

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

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

N/A

7.24.2

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 andfor pressure specified for the control circuit
during closing and opening operations

N/A

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

TRF No. IEC60947_2F
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8 TESTS
8.2.4 Mechanical properties of terminals
Mechanical strength of terminals
maximum cross-sectional area of conductor (mm?): |50
diameter of thread {mm) 6,8
torgque (Nm) : 3.5
5 times on 2 separate clamping units
Testing for damage to and accidental joosening of conductor (flexion test)
conductor of the smallest cross-sectional area (mm?) : |16
number of conductors of the smallest cross section: |2
diameter of bushing hole (mm} : 13,0
height between the equipment and the platen 300
mass at the conductor(s) (kg) : 2.9 TN
135 continuous revolutions: the conductor shall neither P
slip out of the terminal nor break near the clamping
unit F / /\
Pull-out test Vil
force (N} 100
1 min, the conductor shall neither slip out of the
terminal nor break near the clamping unit
conductor of the largest cross-sectional area (mm?) ;|50
number of conductors of the largest cross section ; 1
diameter of bushing hole (mm} : 15,9
height between the equipment and the platen | 343
mass at the conductor(s) (kg) : 8,5
135 continuous revolutions: the conductor shall neither
slip out of the terminal nor break near the clamping
unit
Pull-out test
force (N): 236
1 min, the conductor shall neither slip out of the
terminal nor break near the clamping unit "
conductor of the largest and smallest fo /s—sectionat 16 /60
area (mm?) . / /i
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number of conduciors of the smallest cross section, 1/1

number of conductors of the largest cross section :

diameter of bushing hole {(mm) : 13,0/16,8

height between the equipment and the platen : 300/ 343

mass at the conductor(s) (kg) : 297195

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

Pull-out test

force (N) : 100/236

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

8.3.3

TEST SEQUENCE I: GENERAL PERFORMANGE CHARACTERISTICS

- 2 samples: 2P, 125A, Instantaneous: 8,5,/121,

8.3.3.1

Tripping limits and characteristic

8.3.3.1.2

Opening under shori-circuit conditions

Manufacturer's name or trademark

Type designation or serial number

Sample no: I-1

-2

Rated operational voitage: Ue (V) 415

Rated current: In (A) 125

Ambient temperature 10-40 °C - 30°C

Value of the tripping current declared by the 8,5In 121n

manufacturer for a single pole, at which value they
shall operate.

Range of adjustable setting current. {A)

N/A

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

N/A

Electromagnetic overcurrent releases

Test current: 80% of the rated, er+minimum 850

adjustable-setting-eurrent: (A)

1200

TRF No. {EC80847_2F
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Operating time: >0,2s in case of instantaneous P
releases: L1-L2:}>028 >0,2s
L1-L3:|" N
L2-13:4" -
N-Lx: |~ B
Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases: Li-L2:
L1-1.3:
L2-1.3;
N-Lx;
Test current: 120% of the rated, or-minimum 1275 1800 p
adjustable-setting-eurrent: (A)
Operating fime: <0,2s in case of instantaneous P
releases: L1-L2: 37ms 24 ms
L1-L3: - -
L2-L3: . -
N-Lx: . -
Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases. Li-L2:
£1-L3:
L2-L3
N-Lx:
Test current: 80% of the maximum adjustable N/A
setting current: (A)
Operating time: >0,2s in case of instantaneous N/A
releases: [1-L2:
L1-L3;
1.2-L3:
N-Lx:
Operating fime: > twice time delay stated by the N/A
manufacturer, in the case of definite fime delay
releases: L1-L2:
L1-L3:
L2-t3:
N-Lx:
Test current: 120% of the maximum adjustable NIA
selting current; (A)
Operating time: <0,2s in case of instantaneous N/A
releases: E1-1.2:
L1-L3:
" L2-L3:
/ N-Lx;

TRF No. IECG60247_2F
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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:
[.1-L3:
L2-L3:
N-Lx:
Test current: tripping current deciared for single pole  |[1275 1800 P
operation (A)
Operating time: < 0,2 s In case of instantaneous P
release: L1: 59ms 37ms
L2: 78ms- 65ms
L3; - - .
N : (
Operating time: < twice time delay stated by N/A

Electronic overcurrent releases

N/A

For circuit-breakers with an electronic overcurrent
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 minfmum N/A
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 NIA
manufacturer, in the case of definite time delay
releases: L1:
L2:
L3
N:
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:
L3

TRF No. |[ECB0947_2F

BRPHO ¢ oPurunagy




[

Page 27 of 58 Report No. SH11090550-002
IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
Operating time: < twice time delay stated by the NIA
manufacturer, in the case of definite time delay
releases: L1:
L2
L3
N;
Test current: 80% of the maximum adjustable N/A
setting current: (A)
Operating time: >0,2s in case of instantaneous NIA
releases: L1
Lz
L3
N:
Operating time: > twice time delay stated by the NIA
manufacturer, in the case of definite time delay
releases: L1:
Lz:
L3: / o
N: 4 A
Test current: 120% of the maximum adjustable U 1/ N/A
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 N/A
manufaclurer, In the case of definite time delay
releases: Li:
L2:
L3:
N
8.3.3.1.3 |Opening under overioad 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 :

TRF No. [EC60947_2F
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Value of the tripping current declared by the
manufacturer for a single pole, at which value they
shall operate.

N/A

Range of adjustable setting current. (A)

NIA

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

N/A

Test current: 90% of the rated, or minimum adjustable
setfing current: (A)

NIA

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: 90% of the maximum adjustable
setling current: (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 deflnite time delay
releases,

NA

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

NIA

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

NIA

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)

NIA

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

N/A

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

NIA

b)

Inverse time delay releases

Manufacturer's name or trademark

DELIXI

ELECTRIC

Type designation or serial number

HDB2

Sample no:

-1

TRF No. IEC80947_2F
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Rated operational voltage: Ue (V)

415

Rated currant: In (A)

125

For releases dependent of amblent air temperature:
Reference temperature

30°C

Test ambjent temperature (°C )

29

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 amblent
temperature, a correction shall be made in accordance
with the manufacturer's correction temperature/current
data

For thermal-magnetic releases independent of
ambient temperature:

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

NfA

For electronic releases, the operating characteristic
shall be verified at the ambient -
temperature of the test room (see 6.1.1 of IEC
60847-1), the release being energised on all

phase poles.

N/A

Test ambient air temperature:

@/I\

30°C

Range of adjustable setting current: (A)

NIA

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

30°C

Thermal Magnetic releases, Independent of ambient
air temperature; at 30°C

NIA

Test current. 105% of the rated, erminimum
adjustable-setling-current; (A)

132 132

Conventional non-tripping time:
1hwhen In < 83A, Zhwhen In > 63 A

>2h >2h

Te_st current: 130% of the rated, er-minimum
adjustable-settingcurrent: (A)

163 163

IFor 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 < B3A, <2hwhen In > 863 A

2min34s 5mind0s

Test current: 106% of the maximum ade/

TRF No. IECB0Qg47_2F
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Conventional non-tripping time; N/A
1h when In <63A, 2h when In> 63 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 muitiplied by the factor 1,2.
Conventional tripping time: N/A

Thermal Magnetic releases, independent of ambient air

temperature: at 20°C or 40°C

NIA

Test ambient air temperature:

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

Conventional non-tripping time: N/A
1hwhenin <83A, 2Zhwhenin>63 A

Test current; 130% of the rated, or minimum N/A
adjustable 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 < 83A, <2hwhen In > 63 A

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

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

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

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

(see 8.3.3.1.1), the test current at the conventlonal

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

Conventional tripping time; NIA

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

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

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

N/A

Releases, Independent of ambient alr tempe/ré':l.lre: at
30°C s

N/A

TRF No. [ECB0947_2F
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Test ambient air temperature: NIA
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)

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

Releases, independent of ambient air te'mpé'ratUre: at 20°C or40°C -

Test ambient air temperature: N/A

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) /o
Tripping time ace. timefcurrent characteristic of the NIA
releases conform to the curves provided by the

manufacturer. (within the stated tolerances)

8.3.3.1.4 |Additional test for definite time-delay releases

a) Time delay

Test is made at a current equal to 1,5 times the current sefting. If the test current
overlaps with another tripping characteristic (e.g. an instantaneous tripping
characteristic), the trip sefting and the test current shall be reduced as necessary o
prevent premature tripping.

overload releases: (all phase poles loaded) NIA

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 setiing,

short-circuit releases NIA

Electromagnetic release: NIA
two poles In series carrying the test current, using
successively all possible combinations of poles having
a short-clrcult release.

Electronic releases: N/A
on one pole chosen at random.

Test current; 1,5 times of the rated, or minimum NIA
adjustable setting current: (A)

Operating time, overload releases: (s) / /' NIA

TRF No. IEC80947_2F
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Time-delay: between the fimits stated by the N/A
mantufacturer:

Operating time, short-circult releases N/A
{electromagnetic); (s) L1-L2:

L1-L3:

L2-13:
Time-delay: between the limits stated by the N/A
manufacturer;
Operating time, short-clrcuit releases (electropic): (s) N/A

L1:

L2

L3: {'(‘
Time-delay: between the limits stated by the N/A
manufacturer;
Test current: 1,5 times of the maximum adjustable N/A
setting current; (A)
Operating time, overload releases: (s) NIA
Time-delay: between the limits stated by the N/A
manufacturer;
Operaling tirme, short-circuit releases N/A
(electromagnetic}: (s) L1-L2:

L1-L3;

L2-13:
Time-delay: between the limits stated by the N/A
manufacturer;
Operating time, short-clrcult releases (electronlc) {s) N/A

L2 It

L3 (
Time-delay: between the limits stated by the N/A
manufacturer;

b} Non-tripping duration
Firstly, the test current equat 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 shall not trip.

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

this release shall be 1,5 tame&th rent setting,

short-circuit releases NIA

TRF No. [EC60947_2F
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Electrornagnetic release: N/A
two poles In serles carrying the test current, using
successively all possible combinations of poles having
a shori-cireuit release.
Electronic releases: N/A
on one pole chosen at random.
Test current: 1,5 times of the minimum adjustable N/A
selting current: (A)
non-tripping duration stated by the manufacturer for NA
overload release: {s)
non-tripping duration stated by the manufacturer for NFA
short-circuit release thermal magnetic: (s)
non-tripping duration stated by the manufacturer for NIA
short-clreuit release electronic: (8)
Time duration of current when reduced to the rated N/A
current: shalk be twice the delay-time stated by the
manufacturer; (s)
Rated current . N/A
Operating time, overload releases: N/A
the circuit-breaker does not trip:
Operating time, short-circuit releases ¥ ) NIA
felectromagnetic), shall not trip: (s) L1-12:

L1-L3:

L2-L3:
Operaling time, short-circuit releases {electronic), shall N/A
not trip: () L1:

L2:

L3
Test current: 1,5 times of maximum adjustable setting NIA
current: (A)
non-tripping duration stated by the manufacturer for N/A
overioad release: (s)
non-tripping duration stated by the manufacturer for NIA
short-circuit release thermal magnetic: (s)
non-tripping duration stated by the manufacturer for N/A
short-circult release electronic: (s)
Time duration of current when reduced to the rated N/A
current: shall be twice the delay-time stated by the
manufacturer: (s)
Rated current -y
Operating time, averload ;elea&as:
the circult-breaker doesTistAfip::

TRF No. Uzé&)im_zl:
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Operating time, shortcircuit releases NIA
(electromagnetic), shall not trip: (s) L1-L2:
L1-L3:
L2-L3:
Operating time, short-clrcuit releases (electronic), shall N/A
not trip: {s) Lt
L2:
L3:
8.3.3.2 Test of dielectric properties, Impulse withstand voltage (Uimp indicated):
8.3.34 The 1,2/60us impulse voltage shall be applied five times for each polarity at intervals
part1 of 1s minimum
- rated impulse withstand voltage (kV) : 8
- sea level of the laboratory: 5m
- test Uimp main circuits (k) 5.8
- test Uimp auxiliary circuits (kV) NIA
- test Uimp control circuits (kV) NIA
- test Uimp on open main contacts (equipment suitable |6,2 P

for isolating) (kV)

a) Application of test voltage

) Between all terminals 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,

li) Between each pole of the main circuit and the other p

poles connected together and to the enclosure or

mounting plate, with the contacts in all normal /(

positions of operation.

iify Between each control and auxiliary circuit not N/A

normaily connected to the main circuit and:

- the main circuit

- other circuits N/A

- exposed conductive parts N/A

- enclosure of mounting plate N/A

iv) equipment suitable for isolation P
equipment not suitable for isofafion..... N/A

P

- no unintentional disruplive‘gf)s’,éﬁ:éf' eciunng the test's

,‘;,‘:) l‘:; Y S
[ R
i :
\%"-,_-; :
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Test of dielectric properties, dielectic withstand voitage (Uimp not indicated):

- rated insulation voltage (V) : 500
- main circuits, test voltage for 1 min (V) 1880 P
- auxiliary circults, test voltage for 1 min (V) N/A

- control clreuits, test voltage for 1 min (V)

83322 | Application of test voltage

1) with circuit-breaker in the closed position

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

- between each pole and all the other poles connected P
1o the frame of the circuit-breaker

2) 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 P
and the frame of the circuit-breaker.

- between the terminals of one side connected P
together and the terminals of the other side connected

together. (14
b} Control and auxiliary circuits [ / U \
LV \

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

2) - where appropriate, between each part of the control N/A
an auxiliary circuits which may be isolated from the
other parts during normal operation and all the other
parts connected together.

No unintentionat disruptive discharge during the tests

8.3.3.2 For circuit-breaker suitable for Isolation, the leakage 457V
current shall be measured through each pole with the 3 .

contacts in the open position, at a test voltage of 1,1 1,04x10°mA(Maximum)

Ue, and shall not exceed 0,5mA.

8.3.3.3 Mechanicat operation and aperational performance capability

8.3.3.3.2 | Construction and mechanicat operation

a) Construction 9

A withdrawable circult-breaker sha Vée’:checked for the N/A
requirements stated in 7.1.1 )

b
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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

/A

h)

Mechanical operation

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

N/A

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

N/A

A clrcuit-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,

NIA

It shalt 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 circult-breaker
are stated by the manufacturer, such times shali
comply with the stated values

N/A

c)

Undervoltage releases

Undervoltage releases shall comply with the
requirements 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
suitable

N/A

Drop out vaoltage

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 0V in approximately 30 s

NIA

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

NIA

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

NIA

TRF No. IEC60947_2F
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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 0of 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, atthe
temperature of the test room, and with the supply
voltage at 30% rated maximum control supply voltage,
it shail be verifled 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 controt supply voltage, it shall be verified that
the circuit-breaker can be closed by the operation of
the actuator

N/A

i

Performance under overvoltage conditions

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

NIA

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 retease is suitable

NIA

it shall be verified that the release will operate to open
the circuit-breaker at 70% rated control supply voltage
when tested at an ambient temperature of + 65 °C *
2 °C without current in the main poles of the circuit-
breaker

NIA

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

NIA

8.3.3.3.3

Operational performanca capability without current.

Type designation or serial number

HDB2

Sample no:

Rated curr{ent In (A}

125

£
TRF No./(e/(% 947_2F]
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Rated operational voltage: Ue (V)

415

Rated control supply voltage of closing mechanisim:
Uc (V)

Rated control supply voltage of shunt releases:

Uc (V)

Rated control supply voltage undervollage releases:
Uc (V)

1

Ambilent temperature 10-40 °C ;

30°C P

Number of operating cycles per hour

120 P

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

£
>
—

Number of cycles without current (without releases)

7000 p

Applied voltage: closing mechanism (V)

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

(60% at the beginning- and 50% at the end of the test.)
Energized at the rated Uc

Applied voltage: shunt refeases (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 Ug

NIA

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

N/A

Applied voltage: undervoltage releases (V)

N/A ((

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

N/A

8.3.3.34  |Operational performance capability with current.

Rated current; In (A)

125

Maximum rated operational voltage: Ue (V)

415

Conductor cross-sectional area (mm?) :

50

Number of operating cycles per hour

120

Number of cycles with current (tofal) -
(closing mechanism energized at tbe/gated Ue)

1000

Applied voltage: closing rr}echa/g/m

N/A

TRF No. IEC60947_2F \,
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For circuit-breaker fitted with adjustable releases, test NIA
ghall be made with tha overload setting at maximum
and short-circuit setting at minimum.
Candlitions, make/break operations: L
- test voltage UfUe = 1,0 (V) i L1: 420 P
.......................................................................... L2: {420
.......................................................................... L3: -
~testourrent Hle = 1,0 (A) .cviveniminninnens L1 128 P
.......................................................................... L2: 128
.............................. L3 -
- power faclor/time constant: 0,78 P
- freguency: (Hz) 50 P
- on-time (ms): 400 P
- off-time (s): 30 P
Electrical components do not exceed the value P
indicated in tab. 7.
8.3.3.3.5 | Additional test of operational performance capability without current for
withdrawable circuit-breaker. ORER
| Number of operations cycles : 100 N/A
After test, the isolating contacts, withdrawable N/A
mechanism and interlocks shall be suitable for
further service,
8.3.34 Overload performance
this test applies to circuit-breaker of rated current up to and including 630 A
Type designation or serial number HDB2
Sarmple no: -2
Rated current In (A) 125
Rated operaticnal voltage: Ue (V) 415
Rated control supply voltage of closing mechanism: -
Uc (V)
Rated control supply voltage of shunt releases: -
Uc (V)
Rated control supply voltage undervoltage releases: |-
Ue (V)
Ambient temperature 10-40°C ;. 30°C
Number of operating cycles ,pé/ hour 120
Maximum rated operatiopé’l/\fbltage: Ue (V) 415

TRE,
/
3
‘i:

L
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b
{
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Number of cycles with current (total) 12 P
(closing mechanism energized at the rated Ug)
Applied voltage: closing mechanism (V) N/A
For circuit-breaker fitted with adjustable releases, test NIA
shall be made with the overload/short-circuit settings
at maximum,
Conditions, overload operalions:
- test voltage UiUe = 1,05 (V) oo L1: 440 P
.......................................................................... L2: 440
.......................................................................... L3; -
- test current AC/BG: lle = 6,0/2,5 (A) p
.......................................................................... L1: 752
.......................................................................... L2: (752
.......................................................................... £3: -
- power factor/time constant; 0,46
- Number of cycles manually opened: 9 9
- Number of cycles automatically opened by an 3
overload release: 3
- frequency: (Hz) 50
- an-time max 2s; <25 P
8.3.3.5 Verification of dielectric withstand 2
- equal to twice the rated operational voltage witha [ 1000V P
minimum of 1000 V for 5 seconds
- no breakdown or flashover
For circuit-breaker suitable for isolation, the leakage  [457V
current shall be measured through each pale with the [ 1 goyq0?m A(maximum)
contacts in the open position, at a test voltage of 1,1 '
Ue, and shall not excead 2 mA.
8.3.3.6 Verification of temperature-rise
- the values of temperature-rise do not exceed those P
specified in tab. 7.
Temperature rise of main circuit terminals < 80 K (K): (49 P
conductor cross-sectional area (mm?) 50
test current le (A) : 125 P
8337 |Verification of overload releases R
Test current: 1.46 times the value of their current | 181 P
setting at the refergnﬁ?/(en]_pgf?ture: (A)

TRF No. IEC60947_2F
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Requirement + Test

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

2min38s

P

8.3.3.8

Verification of undervoitage and shunt releases

Circuit-breaker fitted with undervoltage releases.
The release shall not operate at 70% of the minimum
control supply voltage -

N/A

and shall operate at 35% of the maximum control
supply voltage.

N/A

Circuit-breaker fitted with shunt releases.

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

N/A

§.3.3.9

Verification of the main contact position for circuit-break

ers for isolation

actuating force for opening (N} ..o :

12

test force wilh blocked main contacts for 10 s {N) . ;

50

Dependent power operation

NIA

Supply voltage of 110% of rated voltage (V)..........

N/A

Three attempts of 5 s to operate the equipment at
intervals of & min.

N/A

independent power operation

N/A

Three attempts to operate the equipment by the stored
energy.

NIA

Lock ability of driving mechanism in OFF-posmon at
test force and blocked main contacts ...

N/A

Position Indicator does not show OFF-position after

capture of test force at blocked main contacts

834

TEST SEQUENCE Il (lcs):
1 sample: 2P, 125A

8.3.4.1

Test of rated service short-circuit breaking capacity

Test sequence of operation; O -t CO ~{-CO

Type designation or serial number

HDB2

Sample no:

111

Rated current: in (A)

125

Rated operatlonai voltage: Ue /M /

415

7,8

yfregk/ing capacity: (kA)
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Rated controf supply voltage of closing mechanism:;

Ue (V)

Rated control supply voltage of shunt releass;

Ue (V)

For circuit-breaker fitted with adjustable releases, test NIA
shall e 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 P
support or an equivalent support. ; (

Test made in frees air;

Back: Omm Front: Omm
Top: 46mm Bolton: 45mm

Left; 10mm Right: 10mm

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

The characteristics of the metallic screen:

- woven wire mesh N/A

- perforated metal P

- expanded metal NIA

- ratio hole areaftotal area: 0,45-0,65 0,50

- size of hole: <30mm? 25

- finish: bare or conductive plating Bare

Test made in specified individual enclosure; N/A

Details of these tests, including the dimensions of the

enclosure; /
(

Fuse "F™ P

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

Circuit is earthed at: (load-star- or supply-star point} supply-star P
Conductor cross-sectional area {mm?) ; 50 P
If terminals unmarked: N/A
line connected at: {underside/upside)

Tightening torques: (Nm) 3,5 N/A
Test sequence of operation; O —t-CO -t~ CO P

- test voltage U/Ue = 1,05 (V}rvoeiviceeiiveerena, L1: 440 P
.................................... e eerernenren 20 440
................................. _ - BTSN i N B

TRF No. IEC60947_2F




o

P

TRF No. IEC60947[2F, 7,

et ::"""““\».\_

]

o

BAPHO C OPUTMHANA

Page 43 of 58 Report No. SH11080550-002
IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
- r.m.s, test current ACIDG: (KA) e, L1: 7,54 P
.......................................................................... L2: 7.54
.......................................................................... L3 |-
power factorftime constant 0,48
- Factor "n” 17
- peak test current (kA) : 14,4 P
Test sequence "0O" ;
- max. let-through current; (kApeak) ... L1 4,02 P
.......................................................................... L2: 4,02
.......................................................................... L3: -
- Joule integral 2dt (KAS) ..o, L1: 34,2 P
.......................................................................... L2: 34,2
.......................................................................... L3: -
Pause, t: (min) 3 P
Test sequence "CO" RS
- max. let-through current: (kApeak) ......cccvere L1: 6,98 P
.......................................................................... L2: 6,08
.......................................................................... L3: -
- Joule integral PPt (KAZS) ..o, L1: 169 P
eetrettee e s ettt e e s a e b e bbb L2: 159
.......................................................................... L3 |- A /\
Pause, t: (min) 3 VoA P
Test sequence "CQ”
- max. let-through current; (kApeak) ....vveevene L1: 6,57 P
.......................................................................... L2: 6,567
.......................................................................... L3 -
- Joule integral Idt (KA®S) ....ccoiivimiminmreniinnnn L1 949 P
.......................................................................... L2: {949
.......................................................................... L3: -
Melting of the fusible element No
Holes in the PE-sheet for test sequence "O" No
Cracks observed No
8.3.4.2 Operational performance capability with current.
Rated current; ln (A) 125
Maximum rated operational voltage: Ue (V) 415
Conductor cross—sect,ipn/ai area {mm?®) 50
Number of opera}ing c/:y/cles per hour 120
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Number (6% of the number given in calumn 4, tab. 8) {50 P
of cycles with current (total)
(closing mechanism energized at the rated Uc)
Applied valtage: clesing mechanism (V) NIA
For circuit-breaker fitted with adjustable releases, test NfA
shall be made with the overload setting at maximum
and short-circuit setting at minirmum.
Conditions, make/break operations: ‘
- test voltage Ulle = 1,0 (V) oo, £ 418 P
.......................................................................... L2; 418
.......................................................................... L3: - /
~testeurrent l/le = 1,0 (A) ieccve v L1: 126 P (
.......................................................................... 1.2: 126
.......................................................................... L3: -
- power factor/time constant; 0,79 P
- frequency: (Hz) 50 P
- on-time (ms): 400 P
- off-time (s): 30 P
8.34.3 Verification of dielectric withstand TR
- equal to twice the rated operational voltage witha | 1000V P
minimum of 1000 v
- no breakdown or flashover
- the leaking current for circuit-breaker suitable for 457V P
isolation: (<2mA /1.1 Ue) 7,94x10 mA{maximum)
8344 |Verification of temperature-rise o’ (
- the values of temperature-rise do not exceed those P :
specified in tab. 7.
Temperature rise of main circuit terminals. 74 P
<BOK (K):
conductor cross-sectional area (mm?) ; 50
test current le (A} : 125 P
8.34.5 Verification of overload releases L
Test current; 1.45 times the value of their current 181 P
setting at the reference temperature: (A)
Conventional tripping time: Os P
<1hwhen In < 83A, <2h when} 3A

TRF No. IEC60947_2F
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8.34 TEST SEQUENCE il {lcs):
1 sample: 2F, 63A
8.3.4.1 Test of rated service short-circult breaking capacity
Test sequence of operation: 0 —t-CO-£-CO
Type designation or serial number HDB2
Sample no: -2
Rated current: In (A} 63
Rated operational voltage: Ue (V) 415
Rated service short-circuit breaking capacity: (kA) 7,5

Rated control supply voltage of closing mechanism:

Uc (V)

Rated control supply voltage of shunt release:

Uc (V)

N/A

For circuit-breaker fitted with adjustable releases, test

shall be made with the current and time  settings at '

maximum. IN

closing mechanism energized with 85% at the rated WA N/A
Ue: (V)

The circuit-breaker is mounted complete on its own P

support or an equivalent support.

Test made in free air:

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

Back: Omm Front: Omm
Top: 45mm Botton: 45mm

Left: 10mm Right: 10mm

The characteristics of the metallic screen:

- woven wire mesh

- perforated metal P
- expanded metal N/A
- ratio hole areaftotal area: 0,45-0,65 0,50 P
- size of hole: <30mm® 25

- finish: bare or conductive plating Bare

Test made in specified individual enclosure;
Details of these tests, including the dimensions of the
enclosure;

B
Fuse "F™
copper wire: diameter 0,8 mgh, 50 mm long

BREHO C oPuruyazy
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Circuit is earthed at: {load-star- or supply-star point) supply-star P
Conductor cross-sectional area (mm?) 16 N/A
If terminals unmarked: NIA
line connected at: (underside/upside)

Tightening torques: (Nm) 3,5 N/A
Tesi sequence of operation; 0 —t- CO ~t--CO P
-test voltage Ulle = 1,05 (V). L1: 440 P
.......................................................................... L2: 1440
.......................................................................... L3: -

-1.m.s. test current ACIBG: (KA) ovvveveinereacvins L1: 7,54 P \(
.......................................................................... L2: |7,54
.......................................................................... L3: -
power factor/time constant 0,48
- Factor "'n” 1,7

- peak test current (kA) . 14,4 P

Test sequence "0” 1

- max. let-through current; (KAPeak) .........c....... Lt |226 p )
.......................................................................... LZ: 526
.......................................................................... L3: "

- Joule integral 12dt (KAPS) ....eeeevcvererorarerssecersones L1 831 P
.......................................................................... L2: |53
.......................................................................... L3: B
Pause, t: {(min) 3 P

Test sequence "CO" s

- max. let-through current: (kApeak) ........c.ccoeees L1 |42 P ((
.......................................................................... Le: |42 :
.......................................................................... L3: -

- Joule Integral Pt (KAS) ......cvereureemeresrersessnne L1: {328 P
.......................................................................... L2 925
.......................................................................... L3: -

Pause, t; (min) 3

Test sequence "CO" :

L1: 541 P

.......................................................................... L2: |54

Revreresrerentrsrenananeeinns L3: -
eessessessessessrerennes L |87.2 P
.................... L2: 67,2
......................... L3 |

BAPHO C OPHTHHATA
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Melting of the fusible element No
Holes in the PE-sheet for test sequence "0” No
Cracks observed No
834.2 Operational performance capabiiity with current.
Rated current: In (A)
Maximum rated operational voltage: Ue (V)
Conductor cross-sectional area {(mm?) :
" | Nurnber of operating cycles per hour N/A
Number (5% of the number given in column 4, tab. 8) NIA
of cycles with current {folal)
(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 sefting at maximum
and short-circuit setting at minimurn.
Conditions, make/break operations: . L
- test voltage UIUE = 1,0 (V) woererorrorssrinines L1; '] N/A
.......................................................................... L2:
.......................................................................... L3
~testcurrent e = LO (A e Lt N/A
.......................................................................... L2,
.......................................................................... L3
- power factor/time constant; NIA
- frequency: {Hz) N/A
- on-time {ms}: N/A
- off-time (s). NIA
8343 |Verification of dielectric withstand o
- equal to twice the rated operational voltage with a 1000V P
minimum of 1000 V
- no breakdown or flashover
- the leaking current for circuit-breaker suitable for 457V
jsolation: {<2mA/ 1.1 Ue} 6,71x10 mA{maximum)
8.34.4 Verification of temperature )se i
N/A

P\‘




-1 sample: 2P, 125A
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Temperature rise of main circult terminals. N/A
<80K (K):
conductor cross-sectional area {(mm?) N/A
test current le (A) ; N/A
8.3.45 Verification of overload releases
Test current: 1.45 times the value of their current 91,4 P
setting at the reference temperature: (A)
Conventional tripping fime: 3min10s P
<thwhen In < 63A, <2h when In > 83 A
8.3.6 TEST SEQUENCE {li {lou)

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 utllization B having a rated short-time withstand current equal
to their rated ultimate shori-circuit breaking capacity, this test sequence need not be

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

carrying out test sequence IV,

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

sequence.

Type designation or serial number HDB2
Sample no; -1
Rated cuirent: In {A) 125
Rated operational voltage: Ue (V) 415
Rated ultimate short-circuit breaking capacity: (kA) 10

Ratad control supply voltage of closing mechanism:

Ug (V)

Rated control supply voltage of shunt release:

Uc (V)

TRF MNo. IEC80947_2F
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This test sequence need not be made when lcu = ics

8.3.5.1 The operation of overload refeases 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: =8min P
- Operation ime: (8) ..o, Lt 2min21s P
.......................................................................... Lz: 1mind0Os
.......................................................................... L3: -
.......................................................................... 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 filted with adjustable releases, test
shall be made with the current and lime settings at
maximum.

N/A

closing mechanism energized with 85% at the rated

Ue: (V)

N/A

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

Test made in free air:

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

Back: Omm Front: Omm
Top: 45mm Bofton: 456mm

Le@ﬂmﬂn Right: 10mm

The characteristics of the metallic screen:

vl

- woven wire mesh

N/A

- perforated metal

- expandad metal

NIA

- ratio hole areaftotal area: 0,45-0,65

0,50

- gize of hole: <30mm’

25

- finishy; bare or conductive plating

Bare

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

N/A

Fuse "F" Y
copper wire: diameter O;if mm, 50 mm long

Circuit Isgg_;th’ed;a%oa;d-star— or supply-star paint)

Supply-star

50

-,Jeggjggal area (mm?)
vty
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if terminals unmarked: NIA
line connected at: {underside/upside)
Tightening, torques: {Nm) 3,6
Test sequence of operation: O -t-CO
- test voltage UfUe = 1,05 (V) .o L1: 438
.......................................................................... £2:  |438
.......................................................................... L3 -
- r.im.s. test current ACIDG: (KA) ..covovrerveeer, L1: 10,2 P
.......................................................................... Lz 10,2
.......................................................................... L3: -
power factor/fime canstant : 0,49 P
- Factor "'n” 1.7
- peak test current (kAmax) : 18,2 P
Test sequence "Q” :"-i:f‘-'3
- max. let-through current; (kApeak) ........c......... Li: 8.8 P
.......................................................................... L2 6,9
.......................................................................... L3: -
- Joule integral 2t (KA?S) ..ocoooovveervrci e L1: 389 P
.......................................................................... L2: 246
.......................................................................... L3: -
Pause, t: {(min) 3
Test sequence "GO" :
- max. let-through current: (kApeak) .................. L1: 8,0 P
.......................................................................... LZ: 6,7
.......................................................................... L3: -
- Joule integral 2t (KAZS) .....ocovevvcricvcrivirn, L1: 281 P
....................................................................... L2 197
.......................................................................... L3; -
Melting of the fusible element No
Holes in the PE-shest for test sequence "0O" No
Cracks observed No P
8.3.63  |Verification of dielectric withstand R
- equal fo twice the rated operational voltage with a | 1000 P
minimum of 1000 V for 5 seconds
- no breakdown or flashover "
- the leaking current for circuit-breaker suitable for / 458V P
isolation: (<6mA /1,1 Ue) / |8.24x10°mA(maximum}

TRF No. IECB0947_2F
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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. R
Time specified by the manufacturer: N/A
- Operation me; (8} ..o e N 1min28s P
.......................................................................... L2: imin1is
. B T P TSR TIRLTETIT P T T TTIII T eLY L3: -
e . YR . ................................... N: -
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 ulfimate short-circuit breaking capacity, is varified when
carrying out test sequence 1V, oy

For integrally fused circuit-breakers, test sequence V appiiegkln/ﬂléd{a of this
sequence.

Type designation or serial number HDB2
Sampla no: -2
Rated current: In (A) 63
Rated operational voltage: Ue (V) 415

Rated ultimate short-circuit breaking capacity: (kA) 10

Rated control supply voltage of closing mechanism:

Ue (V)

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

TRF 6. IECE0947_2F
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—
This test sequence need not be made when Icy = les
8.3.5.1 The operation of overfoad 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 pale singly.

Time specified by the manufacturer; =8min

- Operation tme: (S) v vereieieseesses e, L1: 60s P
.......................................................................... L2: 43s
.......................................................................... L3; -
.......................................................................... N: |-

8.3.5.2 Test of rated ultimate short-circuit breaking capacity

The test sequence of operations is O —t -~ CO -

For circult-breaker fitted with adjustable releases, test | N/A
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 P

support or an equivalent support,

Test made in free air:

Distances of the metallic screen's: (all sides) ?g;k‘;gmm grgt?;:npitnsr%m P

Left: 10mm Right: 10mm

The characteristics of the metallic screen:

- woven wire mesh N/A

{
- perforated metal P (
- expanded metal N/A
- ratio hole areaftotal area: 0,45-0,65 0,50
- sfze of hole: <30mm? 25
- finish: bare or conductive plating Bare
Test made in specified individuat enclosure: N/A
Details of these tests, including the dimensions of the
enclosure;
Fuse "F*; P
copper wire: diameter 0,8 mm, 50 mim long “
Circuit is earthed at: (load-star- or supply-star poipt)/ _ / Supply-star P
Conductor cross-sectional area (mm?) : / = p

: 7 ~
TRF No. IEC60947 2F
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If terminals unmarked: NIA
line connected at: {underside/upside)

Tightening, torques: (Nm) 3.5

Test sequence of operation: 0 ~t— GO
- test voltage U/Ue = 1,05 (V) cvenieiciirnens L1 438 P
.......................................................................... [2: |438
.......................................................................... L3 -

- r.m.s. test current ACIDC: (KA)....ccocoviieninnnn, L1 10,2 P
.......................................................................... L2: 10,2
.......................................................................... L3: -
power factorftime constant : 049

- Factor "n" 1,7

- peak test current (kAmax) : 18,2

Test sequence "O"

- max. let-through current: (kApeak) ................. L1 62 P
.......................................................................... L2: 166
.......................................................................... L3 -

~ Joule Integral Pdt (kA8) ..o L1 |154 . P
.......................................................................... L2: 177
.......................................................................... L3: -

14

Pause, t. {min) 3 Y ! P

Test sequence "CO” _ -

- max. let-through current; (kApeak) ..o L1 54 P
.......................................................................... L2: 4,8
.......................................................................... L3: -

- Joule integral Pdt (KAPS) ..cvincniin, Lt 140 P
.......................................................................... L2 129
.......................................................................... L3: -

Melting of the fusibie element No
Holes in the PE-sheet for test sequence "O" No

Cracks observed No

B.3.5.3 Verification of dielectric withstand

- equal to twice the rated operational voltage with a {1000 P
minimum of 1000 V for 5 seconds

- no breakdown of ﬂashye[ P
- the leaking currerpzér c'lfcuit-breaker suitable for 458V p
isolation: (<BmA /1,1 U/e% 9,11x10° mA(maximum)
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8.3.54

Verification of overload releases

The operation of overload refeases shali be verified at 2,5 times the value of their

current selting on each pole separately,

The operating time shall not exceed the max. vaiue stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer, N/A
- Operation time: {S) ..., L1: 42s P
.......................................................................... L2: 30s
.......................................................................... L3: -

N: -

..........................................................................

TRF No. IEC60947_2F
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TABLE: TEMPERATURE RISE MEASUREMENTS
temperature rise dT of part:
For ciaus98336(125A2P)

required dT {K)

1 | Terminals for external connections Max for all }49 80
2 |Enclosure Max for all |32 50

3 |Non-metallic handie Max for all {5 35

1 | Terminals for external connections Miax for all | 62 80

TABLE: THREADED PART TORQUE TEST

threaded part identification | diameter of thread cotumn number applied torque ( Nm }
{mm) {11, orlll)
Tarminal screw 6,8 I 35

supplementary information:

TABLE: GLOW WIRE TEST
Part Colour Thick [Temp. |burding] fidrops |support Comments
(mm) |°C aﬂuﬁ/ burning

Enclosure Grey 25 960 2 No No OK
Non-metallic mechanical Brown |2,0 980 |- No No OK
parts Red 20  [650 |- No No OK

White 256 260 |- No No OK
Handle Black 2.0 650 |- No No oK
supplementary information:
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Testing location/ address..............oce....!

X! Associated Laboratory:
Testing location/ address...................... :
Tested by (name + signature)......;

Approved by (+ signature) ...........;

Intertek Testing Services Shanghai
Building No.86, 1198 Qinzhou Road (North),
Shanghai 200233, China

Inspection Center of Products' Quality of Low Voltage Electric
Apparatus in Zhejiang Province

West Zhonghuan Road, Jiaxing City, Zhejiang Province,

P.R.China
Vingawt ‘(Mf
Y

Vincent Yang

Jim Hua

Testing procedure; TMP
Tested by (name + signature)......:
Approved by (+ signature)

Testing location/ address.........occccovvrnn:

[} Testing procedure: WMT

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

Testing location/ address.........cvveens

[l Testing procedure: SMT
Tested by (hame + signature)......:
Approved by (+ signature) ............;

Supervised by (+ signature)......... ;
Testing location/ address..................

[L]  Testing procedure: RMT
Tested by (name + signature)......:
Approved by (+ signature) ............:
Supervised by (+ signature).........:
Testing location/ address...........coou...

TRF No. IEC60947_2F
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Summary of testing:
Number of tests for test procedure, according to table 9a and table 10

No. of Test sequence and number of samples

poles Ini) ! i w iv | Vv | Combined | AnnexB | AnnexC | AnnexH | AnnexM
1P 125 | 1+1° | 1 1 - - - - - - -
1P 63 R - - - - - - .
2P 126 | 1+1° | 1 1 - . - - - - -
2P 63 - 1 1 - - - - - - -
3p (126 | 1° |- 1" | - | - - . - . -
3¢ | 63 S A I L BT . - - - -
4P 125 | 1+ | 1 | 11° - - - - - - .
4P 63 - 1 | 4+1° - - - - - - -

Note:

a) This sample only tested to clause 8.3.3.1 to verify instantaneous of 8,51,

b) Test Sequence in Amend.1 of IEC 80947-2.

c) Tested on the fourth pole and its adjacent pole. / J
i

Tests performed (name of test and test clause): U \ Testing location:
8.3.3.1 Tripping limits and characteristics ' ACTL
8.3.3.2 Dielectric properties ACTL
8.3.3.3 Operational performance capability _ ACTL
8.3.3.4 ' Overload performance ACTL
83356 Verification of dielectric withstand ACTL
8.3.386 Verification of temperature rise ACTL
8.3.3.7 Verification of overload releases ACTL
8.3.3.8 Verification of undervoltage and shunt releases (if applicable) CBTL
8.3.3.9 Verification of main contact position (for circuit breakers suitable for CBTL
isolation)
8.3.4.1 Service short-circuit breaking capacity ' ACTL
8.3.4.2 Verification of operational capability ACTL
8.34.3 Verification of dielectric withstand ACTL
8.3.44 Verification of temperature rise ACTL
8.3.4.5 Verification of overload releases ACTL
8.3.5.1 Verification of overload releases ACTL
8362 Ultimate short-circuit breaking capacity ACTL
8.3.5.3 Verification of diel;et‘riic withstand ACTL
8.3.54 Verification of _oz/er!g,éd releases ACTL

i

I«BR?O' IEC60947_2F
( : e_‘
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Summary of compliance with National Differences:

N/A

Copy of marking plate:

HOB2H3C128 .
In:$25A°

Ue4isy-

Ky 106A

351_2 i1

BAPHO C OPHF UHANA
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Test itor panticulars: testiteni vs. lest requirerents
3. Clagsification

3.1. Utilization category; {A or B) rrerererersestresesesnssesssrnseererenens A

3.2. Interruption medium: {air, vacuum, gas Break).............. air

3.3. Design: (open construction, moulded case)........... ... Moulded case

3.4. Method of controlling the operation mechanism: Independent manuai
(dependent manual, independent manual, dependent

power, independent POWEE ) ...t :

3.5, Suitabllity for Isofation: (suitable, not -suitable)...... ... Suitable

3.6, Provision for maintenance: (maintainable, non Non-maintainable
MEINEAINADIE)... v cevs vt :

3,7. Method of installation: (fixed, plug in, withdrawable: Fixed

3.8, Degree of protection: (IP cOde) ........cmmriecarranns . 1P20

4.7. Type of release (thermo-magnetic / electronic) ............ . Thermo-magnetic
4.8. Integrai fuses (integraily fused circuit- breakers) N/A

Type and characteristics of SCPD... ST o

7.3 Electromagnetic compatlbihty (EMC) N/A (/U\
Environment Aor B...

Circuit-breaker for use on phase-earthed systems....eeent NIA
Circuit-breaker for use in IT SySEEMS......covvcsiremrsrinsionnins . YE8

Rated and limiting values, main SircUll ..o s

- rated operational voltage: Ue (V... 418\~

- rated insulation voitage: Ul (V). eeeecoerccersrmnmsersnnnenan s 500

- rated impulse withstand voltage: Uimp (kKV}h....ciomin ; BkV

- rated operational current: 18 (A} 63, 80, 100, 125
< KING O CUITENE ovvv v crrersicrerm e ven s b 1 AC

- conventional free air thermal current: ith (A)........ reereennnnennt 83, 80, 100, 126
- conventional enclosed thermal current: Ithe (A) ..o v NIA

- current rating for four-pole circuit-breakers: (A}................ © NIA

< NUMDET Of POIBS ..ot e P 3

- rated frequency: (Hz) .. 50/80

¢ N/A

- integral fuses (rated values)....

- gight-hour duty ...... . NIA
- unnnterrupted duty TU QA crvreeeerenrrer e sisem v st 1 63, 80, 100, 125

BAPHO C OPUFHHANA
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rated ultimate short-clrcult breaking capacity: lcu (kA). ....... 10
rated service short-circuit breaking capacity: Ics (KA).......... 1 756
rated short-time withstand current: lcw (kA/s)

- kind of current: (AC, DC) ....ooveveivcvarviinereeeresecsssrmneen s IR
- rated freqUENCY: (HZ) . inseees : N/A
- rated control circuit voltage: Uc ( nature, frequency, V) ... N/A
- rated control supply voltage: Us (nature, frequency V) ....: N/A
Air supply cohirol circuits: (pneumatic or ¢lectro-pneumatic} :

-rated pressure and its limit ...t NIA

- volumes of air, at atmospheric pressure, required for each NIA

closing and each openlng operation

Auxﬂfary clrcults : . -

Rated and limiting values, auxiliary circuits .........cccocovvevernee s NIA
- rated operational voltage Ug (Vh......cvvennieesinronenecen s NIA
- rated insulation voltage: Ul (V). e ¢ NIA
- rated operational current; 18 (A)..ccvvvcrincnninen et NFA
~Kind of QUITeNt .. ... NTA

- rated frequency: (HZ) ... ceeeverrrrevevneenneineveveeeonenene s INIA
- nUMbeEr of GIFCUILS ..o ;. N/A
- number and kind of contact eIEMENtS ..........w.rmecreerrenes  NA
- rated uninterrupted current; U {A) o vreeniererreeoene - NFA
- utliization category: {AC, DC, current and voltage) ............. N/A
Shert-circuit characteristic :

- Rated conditional short-circuit current (KA).....ccccoevreieen s NIA

- kind of protective device ........cevee. tveree oAt eeatereraresnoby 1 NIA

TRF No. IEC60847_2F
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Releases- - . =y
1) ShUNL MEIEASE ..ovv et N/A
2) Over-current relBase ...
a) INStANtaneoUS....oc i e esenins . Yes
b} definite time delay .........cvwvrecnrccmnmmrnssriessimssriennessncenn s NA
c) inverse ime delay ... ; Yes

- independent of Previous 10ad ..ot NIA

- dependent on previous load; (for example thermaltype  Yes
TERIBASEY v s e ey :

3) Undervoltage release (for opening).....umreeresrecnennns . NIA

4) Other releases ... : NIA

Characterisﬁcs :

1) Shunt release and undervoitage release {for opening)....:

- rated control circuit voltage: Uc ( nature, frequency, V) ... N/A W

= KING OF CUITENE «.coecevs s e cssc s nsnseresssnssaesrasansnernes A

-rated frequency: (if AC)...wernmnsemmisrnsinsessssssersenrees s NIA

2) OVEr-CUmENt FEIBASE. ..ot et |

= rated CUITENE. v . 63, 80, 100, 125A

- KNG OF CUITENT ..eveeeeec e irsne et seran st rressessass : AC

- rated- frequency: (if AC)......cviii s . 50/60Hz

- current setting (or range of SettiNgs) -.......ccorerrervererrersone. : :E\si?arﬁgﬂg]c?ug?laﬁglr 12,

- time seltings (or range of SettiNgs). ..o : I(?gf{:s%g%e delay: 1,061y 21h, 1,30k <1h
Inverse time delay: 1,05iy 22h, 1,30, <2h
(for 1;>63A)

[nstantaneous: 0,8x8,61,: 20,2s, 1,2x8,6l,: <0,2s
Instantanecus: 0,8x12l, 20,2s, 1,2x121,:.<0.28

BAPHO C OPHTHHANA
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Classification of installation and use...........cccenvvrenrrenn, : Installed by rail
1 SUpPPlY CONNECHON .......cocveecrir s reeesererenrnreent NIA .
Possible test case verdicts:
- test case does not apply to the lest object................. T N/A
- test object does meet the requirement.........coeoveee. P {Pass)
- test object does not meet the requirement................. . F{Fail)
253 {1 T+ DO TSROSO UR ORI :
Date of receipt of testilem ..., : December 16, 2011
Date (s) of performance of tasts.......coocveecoreirvevnveennnns . From December 20, 2011 to January 18, 2012

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 writien 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 {pelnt} is used as the decimal separator,
This test report is valid only being read together with the test reports of SH11090560-001, -002, -004.

General product information;

Ug= 240V~(1P), 415V~(2P, 3P, 4P)
n= 63, 80, 100, 125A,

la= 10KA, 157, BkA

Utilization category: A

BAPHO C OPHTUHANA

TRF No. IEC80947_2F
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Clause

Reguirement + Test

Result - Remark

Verdict

5.2

MARKING

a)

The following data shall be marked on the circult-breaker itself or on a name plate or
nameplates attached to the circuit-breaker, and located in a place such that they are

visible and legible when the circuit-breaker is installed.

- rated current:

63, 80, 100, 125A

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

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

I-ON and C-OFF

Marking on equipment not needed to be Visible after mounting:

- manufacturer's name or trademark

- type designation or serial number

HDB2

- |EC 60947-2 if the manufacturer claims compliance
with this standard,

IEC/ENS0947-2

- ytiization category

Az AN

- rated operational voltage(s) Ue

e

- Circuit-breaker for use in IT systems:
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'"Y which shall be marked on the circuit-
breaker immediately following these values of rated
voltage

®

- value (or range) of the rated frequency andfor
the indication DC (or symbol)

50/60Hz

- rated service short-circuit breaking capacity. lcs

7,5kA

- rated ultimate short-circuit breaking capacity. lcu

10kA

- rated short-time withstand current, (lew) and
associated short-time delay, for utilization
category B

NIA

- line and load terminals, uniess thelr connection s
immaterial

",3,5.2,4,6

- neutral pole terminals, if applicable, by the letter N

NIA

- protective earth terminal, where applicable, by the
symbol ace, 7.1.9.3 of part 1

N/A

- ref. temperature for non-compen ate/J thermal

N/A

TRF No. [EC60947_2F i
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[EC 609472

Clause

Requirement + Test

Result - Remark

Verdict

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 {lcm)
{if higher than specified in 4.3.5.1)

- rated insulation voltage. (Ui} if higher than the
maximurn rated operational voitage)

500V

- rated impulse withstand voltage (Uimp), when
declared.

BkV

- pollution degree if other than 3

N/A

- conventional enclosed thermal current (Ithe) if
different from the rated current:

NIA

- IP Code, where applicable:

NIA

- minimum enclosure size and ventilation data (if any)
to which marked ratings apply:

N/A

- details of minimum distance between circuit-breaker
and earthed metal parts for circuit-breaker intended for
use without enclosure:

NIA

- r.m.s sensing if appticable, according to F.4.1.1

N/A

- suitability for environment A or B

N/A

The following data concerning the opening and closing devices of the circuit-breaker
shall be placed either on their own nameplates or on the nameplate of the circuit-

breaker:

- rated control circult voltage of the closing device, and
rated frequency for AC.

N/A

- rated control circuit voltage of the shunt release
andfor of the under-voltage release, and rated
frequency:

N/A

- rated current of Indirect over-current releases:

NIA

- number and type of auxiliary contacts and kind of
current, rated frequency (If AC) and rated voltages of
the auxiliary switches, if different from those of the
main circuit.

N/A

Terminal shall be clearly and permanently identified in acc. with IEC 60445 and annex

L:

- line terminat

B;il 3' 5"

- load terminal

"2,4,.8°

- neutral pole terminal "N"

- protective earth terminal .-

TRF No. IEC60947_2F
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Clause

Requirement + Test

Result - Remark

Verdict

- terminal of coils (A/B)

NIA

- terminal of shunt release ( B )

N/A

- terminals of under-voltage release (D)

NIA

- terminals of interfocking electromagnets (E)

N/A

- terminals of indicated light devices (X}

N/A

- terminals of contact elements for switching devices
{no}

N/A

71

CONSTRUCTION

711

Withdrawable circuit-breaker

N/A

i1 the disconnected position (main- and auxiliary circuits)

Isolating distances for circuit-breaker suitable for
Isolating warranted:

N/A

Mechanism fitted with a reliable indicating device with
indicates the position of the isolating contacts.

N/A

Mechanism fitted with interfocks which only permit the
isolating contacts to be separate or re-closed when
main contacts are open

[

N/A

Mechanism fitted with interlock, which only permit
the main contacts to be closed when the isolaling
contacts are fully closed.

N/A

Mechanism fitted with interlock, which only permit
the main contacts to be closed when In disconnected
position.

N/A

The isolating distances between the isolating contacts
cannot be inadvertently reduced.

NIA

7.1.2.1
part 1

Resistance fo abnormal heat and fire

7.1.3 part 1

Current-carrying parts and their connection

714

Clearances and creepage distances:

For circuit-breakers for which the manufacturer has declared a value of rated impulse

withstand voltage. (Uimp.)

"1 Clearances distances:

- Uimp is given as:

8kvV

- max. value of rated operational v9|tage to earth

418V

TRF No. IEQB0047_2F
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IEC 60947-2

Clause Requirement + Test Resuit - Remark Verdict
- overvoltage category: v
- pollution degree: 3
- field-in or homogeneous: Fleld-in
- minimum clearances (mm): 3,0
- measured clearances (mm); 34
Creepage distances:
- rafed insulation voltage Ui (v} 500
- polluticn degree 3
- comparative fracking index (V) 175

! - material group Na

- minimum creepage distances (mm) 8
- measured creepage distances (mm) 12

7.1.6 part 1 | Actuator

7.1.5.1 Insulation

part 1
The actuator of the equipment shall be insulated from
the live parts for the rated insulation voltage and, if
applicable, the rated Impuise withstand-voltage
If it is made of metal, it shall be capable of being NIA
safisfactorily connected to a protective conductor
uniess it is provided with additional reliable insulation
if it is made of or covered by insulating material, any N/A
internal metal part, which might become accessible in
the event of insulation failure, shall also be insulated
from live parts for the rated insulation voltage

7.1.56.2 Direction of movement 5
The direction of operation for actuators of devices P
shall normally conform to [EC 80447,
Where devices cannot conform to these requirements, N/A
e.g. due to special applications or alternative mounting
positions, they shall be clearly marked stich that there
is no doubt as to the "I" and "O” positions and the
direction of operation :

TRF No. |IEC80947_2F
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IEC 60847-2
Clause Requirement + Test ' Result - Remark Verdict

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
indicating the closed and open positions, these
positions shall be unambiguous and clearly indicated

This is done by means of a position indicating device P
{see 2.3.18)

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

-60417-2-IEC5007 |  On (power) On P

- 60417-2-{EC-5007 O Off (power) Off P
For equipment operated by means of two push- NIA
buttons, only the push-button designated for the
opening operation shall be red or marked with the
symbol "O"
Red colour shail not be used for any other push-button \ N/A
The colours of other push-buttons, illuminated push- N/A
buttons and indicator lights shall be in accordance with
IEC 60073

7.1.6.2 Indication by the actuator

part 1
When the actuator is used to indicate the position of P

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

717 Additional safety requirements for equipment suitable for isolation

7171 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 ace. with the reguirements necessary to sattsfy the isolafing function. Indication of
the main contacts shall be provide by one or more of the following means:

- the position of the actuator

- a separate mechanical indicator P

- visibility of the moving contacts

When means are provided or to Iockjhe equipmentin
the open position, locking only bepossible when
contacts are in the openrippﬁg‘i_t_i/o /

TRF No. IEC60947_2F
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IEC 60947-2

Clause

Requirement + Tast

Result - Remark

Verdict

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

N/A

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

-« minimum clearances across cpen contacts (see
Table XIlI, Part 1) {(mm) :

3,0

- measured clearances {(mm)

3.4

- test Uimp across gap (kV) :

6,2

7.1.7.2

Supplementary requirements for equipment with provision for electrical interlocking

with contactors or circuit-breakers:

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

NIA

If equipment suitable for isolation is provided with an
auxiliary switch for the purpose of electrical
interfocking with cantactor (s) 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

NIA

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

N/A

Untess ctherwise stated in the manufacturer's
technical literature, the time Interval shall bs not less
than 20 ms when the equipment is operated according
to the manufacturer instructions

N/A

Compliance shall be verified by measuring the time
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

NA

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

NIA

A sultable opening time interval may also be provided
by an intermediate position {between the ON and OFF
position) at which the Interlocking contagl(s) is {are)
open and the main poles remain ﬁos./a/d )

N/A

TRF No. IEC80947 2F
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Result - Remark

Verdict

7173

Supplerentary requirements for equipment provided with means for padlocking the

open position:

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

N/A

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

NIA

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

N/A

rated impulse withstand voitage (kV) :

NIA

test Uimp on open maln contacts at the test force

NIA

71.8

Terminals

7.1.8.1

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

Terminal connections shall be such that necessary
contact pressure is maintained

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

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 vaiue

7.1.8.2

Connection capacity

type of conductors

Rigid-sclid or stranded or
flexible cable

minimum cross-sectional area of conductor (mm?} .

16

maximum cross-sectional area of conductor (mm?)

50

number of conductors simultaneously connectable to
the terminal :

2 for 16mm?*
1 for 50mm?

7183

Connection

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

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

7.1.84

Terminal identification and marking

it}

terminal intended exclusively for the neu}raﬁ:gﬁductor

-

/
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protective earth terminal

N/A

other terminals

",3,5,"2,4,6

P

7.1.9 part1

Additional requirements for equipment provided with a neutral pole

When equipment is provided with a pole intended only
for connecling the neutral, this pole shall be clearly
identified to 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

NIA

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 83 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 thermat
current different from that of the other poles, but not
tess than half that value or 63 A, whichever is the
higher

N/A

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

N/A

7.1.10

Provisions for protective earthing

7.1.10.1

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

NIA

part 1

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

NIA

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

N/A

7.1.10.2
part 1

Protective earth terminal

The protective earth terminal shall be readily
accessible and so placed that the cgrnection of the
equipment to the earth electrode f1o the proteclive
conductor is malntained when the cover or any other
removable part is removed

N/A

TRF No. [EC60947_2F
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IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
The protective earth terminal shall be suitably NIA
protected against corrosion
In the case of equipment with conductive structures, N/A

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

The protective earth terminal shall have no other : NIA
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 to meeting the requirements applicable to the

protactive earth terminal

7.1.10.3 Protective earth terminal marking and identification A s
The protective earth terminal shall be clearly and N/A
permanently identified by its marking

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

Graphical symbol to be used: NIA

60417-2-IEC-5019 @ Protactive earth (ground)
in accordance with [EC 60417-2

7.9.11 Enclosure for equipment
7.1.11.1 Design

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

Sufficient space shall be provided inside the enclosure NfA

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

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

The removable parts of the enclosure shall be firmly NIA
secured to the fixed parts by a device such that they

cannot be accidentally loosened or detached owing to
the effects of operation of therequjgment or vibrations

BAPHO C OPUT HHANA
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When an enclosure is so designed as to allow the
covers {o be opened without the use of tools, means
shall be provided to prevent loss of the fastening
devices

N/A

If the enclosure Is used for mounting push-buttons, it
shall not be possible to removs the buttons from the
oufside of the enclosure

N/A

71112

Insutation

if, in arder to prevent accidental contact between a
metallic enclosure and live paris, the enclosure Is
partly or completely lined with insulating material, then
this lining shall be securely fixed to the enclosure

N/A

7.1.12

Degree of protection of enclosed equipment

Degree of protection.

Test for first characteristic.

Test for first numeral ... :

Test for second characteristic

Test for second NUMETal ..ot

WO P WN

NIA

7.113
part 1

Conduit pull-out, torque and bending with metallic conduits

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 tEC 60981,
shall withstand the stresses ocourring during its
installation such as pull-out, torque, bending

N/A

TRF No. |[EC60947_2F

BAPHO C OPUTHHARA




Page 19 of 51 Report No. SH110905650-003

IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
7.2 Performance requirements
721 Operating condition
7.2.1.1 Closing
For a circuit-breaker to be closed safely on to the P

making current corresponding to its rated short-circuit
making capaclty, 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

7.2.1.1.1 Dependent manual closing

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

conditions of mechanical operation (‘ I A

Such a circuit-breaker should not be used in circuits \JU \ N/A
having a prospective peak making current exceeding )
10 kA

However, this does not apply in the case of a circult- N/A
breaker having a dependent manuai closing
mechanism and incorporating an integral fast-acting
opening release which causes the circuit-breaker to
break safely, irespective of the speed and firmness
with which It s closed on to prospective peak currents
exceeding 10 kA, in this case, a rated short-circuit
making capacity can be assigned

72112 Independent manual closing

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

7.2.4.1.3 | Dependent power closing

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

At 85% of the rated control supply voltage, the closing NfA
operation shall be performed when the current
established by the circuit-breaker is equal to its rated
making capacity within the limits allowed by the
operation of its relays or releases and, if a maximurm
time is stated for the closing operation, in a time not
exceeding this maximum time limit. 4

X

TRF No, IEC 0047_2F
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72114  |independent power closing
A circuit-breaker having an independent power closing N/A

operation can be assigned a rated short-circuit making
capacity irrespective of the conditions of power closing

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

7.211.5 |Stored energy closing

Capable ensuring closing of the circuit-breaker in any N/A

condition between no-foad and its rated making (r
capacity (
- when the stored energy is retained within the circuit- N/A

breaker, a device is provided which indicates when
the storing mechanism is fully charged.

- means for charging the operating mechanism and N/A
closing controt components operates when auxiliary
supply voltage is between 85% and 110% of the rated
control supply voitage.

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

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

(not for circuit-breaker with an independent manual
closing operatlon.)

- For trip free circult-breaker it shall not be possible to NiA
maintain the contacts in the touching or closed position
when the release Is in the position to trip the circuit-
breaker.

7.2.1.2 Opening

72121  |Circuit-breakers which open automatically shall be trip-fres and, unless otherwise
agreed between manufacturer and user, shall have their energy for the tripping
operation stored prior to the completion of the closing operation

721.22 |Opening by undervoltage releases

7.2.13.a |Operating voltage
part 1

An under-voltage relay or releass, when associated N/A
with a switching device, shall operate to opeh the

equipment even on a slowly falling volta vﬁ'thin the
range between 70% and 35% of its rat voltage

TRF No. IEC60947_2F
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An under-voltage relay or release shall prevent the
closing of the equipment when the supply voltage is
balow 35% of the rated voltage of the relay or release;
it shall permit closing of the equipment at supply

| voitages equal to or above 85% of its rated value

N/A

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

N/A

7213.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 value 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 equipment 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., at
the rated frequency

NIA

7.21.8
part 1

Limits of operation of current operated relays and released

Limits of operation of cutrent operated relays and
releases shall be stated In the relevant product
standard

N/A

7.2.124

Opening by over-current releases

a)

Opening undar short-circuit conditions

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

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

N/A

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

NA

- 1 characteristics for circuit-breakers of utilization
category A and, if applicable, B for circuit-breakers

with instantaneous override (sey?ote 10 8.3.5)

TRF No. IEC80947_
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b)

Opening under overload conditions

R

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 setting of
the overload release

N/A

Inverse time-delay operation

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

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

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

NIA

The width of the femperature band shaif be at least 10
K on either side of the reference temperature

N/A

7242

Operational performance capability

7242
pait 1

The operational performance off-load for which the
tests are made with the confrol circuils 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

N/A

| The operational performance on-load during which the

equipment shall make and break the specified current
corresponding, where relevant, to lts utilization
category for the number of operations stated in the
relevant product standard

TRF No.

IEC60947_2F
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8 TESTS
824 Mechanical properties of terminals

Mechanical strength of terminals

maximum cross-sectional area of conductor (mm?): |50
diameter of thread {mm} : 6,8
torque (Nmj} : 3.6

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?) : {16
number of conductors of the smallest cross secfion: |2
dlameter of bushing hole {mm) : 13,0
height between the equipment and the platen: 300
mass at the conductor(s) (kg) : 2,9 N
1@5 continuous re\{oiutlons: the conductor shall peither \{
slip out of the terminal nor break near the clamping

unit

Full-out test

force (N} : 100

1 min, the conductor shall neither slip out of the

terminal nor break near the clamping unit

conductor of the largest cross-sectional area (mm?): {50
number of conductors of the largest cross section 1
diameter of bushing hole (mm) : 15,9
height between the equipment and the platen 343
mass at the conductor(s) (kg): 9,6
136 continuous revoiutions; the conductor shall neither

slip out of the terminal nor break near the clamping

urit

Pull-out test

force (N): 238

1 min, the conductor shall neither slip out of the

terminal nor break near the clamping upit

conductor of the largest and sm lrést ¢ross-sectional | 16/50
area (mm?) . »”7

TRF No, IEC60947 (2
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number of conductors of the smailest cross section, 111
number of conductors of the largest cross section : '
diameter of bushing hole {mm) : 13,0/15,9
height between the equipment and the platen : 300/ 343
mass at the conductor(s) (kg) : 2,8/95
135 continuous revolutions: the conductor shal neither P
slip out of the terminal nor break near the clamping
unit
Pull-out test
force (N): 1007236 i (-
1 min, the conductor shall neither slip out of the P
terminal nor break near the clamping unit
8.3.3 TEST SEQUENCE I: GENERAL PERFORMANCE CHARACTERISTICS
- 1 samples: 3P, 125A
8.3.3.1 Tripping limits and characteristic
8.3.3.1.2 | Opening under short-circuit conditions
Manufacturer's name or trademark Dﬁ%%gﬂ
Type designation or serial number HDB2
Sample no: ' -1
Rated operatjonal voltage: Ue (V) 415
Ratad curreni: i (A) 125

Ambient temperature 10-40 °C ;

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

shall operate.

Range of adjustable setting current. (A) N/A
Time delay stated by the manufacturer, in the case of N/A

definite time delay releases.

Electromagnetic overcurrent releases

Test current: 80% of the rated, erminimum
adjustable-setting current; (A) /]

N/A

TRF No. [EC60847_2F
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Operalting time: >0,2s in case of instantaneous N/A
releases: L1-4L2:4°
L1131
L2137
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:
12-13:
N-Lx
Test current; 120% of the rated, eeminimum NIA
adjustable-setling-current: (A)
Operating time: <0,2s in case of Instantaneous N/A
releases; Li-L2: .
: L1-L3: .
£2-L3: -
N-Lx: .
Operating time: < twice time delay stated by the ‘ N/A
manufacturer, in the case of definite time delay
releases: L1-L2:
L1i-L3:
12-13;
N-Lx:
Test current: 80% of the maximum adjustable N/A
setting current; (A)
Operating time: >0,2s in case of Instantaneous N/A
releases: L1-12:
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: bA-L2:
L1-L3:
L2-13:
N-Lx:
Test current: 120% of the maximum adjustable N/A
setting current; (A}
Operating tima: <0,2s in case of instantaneous NIA
releases; L1-L2:
L1-13:
L2-13:
N-Lx:

TRF No. IEC60947 j2F
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Operating time; < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases: Li-2:
L1-L3:
L2-L3:
N-Lx:
Test current: tripping current declared for single pole NIA
operation (A)
Operating time: < 0,2 s in case of instantaneous NiA
release; L1 -
L2: -
L3 -
N - 7
Operating time: < twice time delay stated by NIA
manufacturer in case of definite time delay releases
L1
L2
L3;
N:
Electronic overcurrent releases e
For circuit-breakers with an electronic overcurrent NIA
release, the aperation of the short-circuit
releases shall be verified by one test only on each
pole individually.
Test current; 80% of the rated, or minimum N/A
adjustable setting current; (A)
Operating time: >0,2s In case of instantaneous N/A
releases: L1:
L2:
L3
N:
Operaling time: > twice time delay stated by the NfA
manufacturer, in the case of definite time delay
releases: L1:
L2:
L3:
N:
Test current; 120% of the rated, or minimum NIA
adjustable setting current; (A)
Operating time: <0,2s in case of instantaneous N/A

TRF No. IEC60947_2F
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Operating time: < fwice 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 NIA
setting current: (A}
Operating time: >0,2s in case of instantaneous N/A
releases: L1:
Lz
L3
N:
Operating time: > twice time delay stated by the NIA
manufacturer, In the case of definite time delay
releases: L1:
L2
L3
N f V]
Test current: 120% of the maximum adjustable vl N/A
setting current: (A)
Operating fime: <0,2s in case of instantanecus NIA
releases: L1:
{2
L3:
N:
Operating time: < twice time delay stated by the NA
manufacturer, in the case of definite time delay
releases: L1:
L2:
L3
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 }(2’
7
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Value of the tripping current declared by the
manufacturer for a single pole, at which value they
shall operate,

N/A

Range of adjustable setting current. (A)

N/A

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

N/A

Test current: 90% of the rated, or minimum adjustable
sefling current; (A)

N/A

Operaling time: >0,2s in case of instantaneous
releases:

NIA

Operaling time: > twice time delay stated by the
manufacturer, in the case of definite time defay
releases.

N/A

Test current: 90% of the maximum adjustable
setfing current; (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 rated, or minimum
adjustable setting current; (A)
circuit-breaker with neutral pale: 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,

NIA

Test current. 110% of the maximum adjustable
setling 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.

NIA

b)

Inverse time delay releases

Manufacturer's name or trademark

rd
Type designation or serfal number / /

Sample no:

TRF No. |[EC60947_2F
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Rated operalional voltage: Ue (V)

Rated current: In (A)

For releases dependent of ambient air temperature: N/A
Reference temperature

Test ambient temperature (°C ) NIA
For releases dependent on ambient air temperature, NIA

the operating characteristics shall be verified at the
reference temperature, the release being energlzed on
all phase poles. If the test made at a different ambient
ternperature, a correction shall be made in accordance
with the manufacturer's correction temperaturefcurrent
data

For thermal-magnetic releases independent of N/A
ambient temperatura:

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

For electronic releases, the operating characteristic N/A
shall be verified at the ambient
temperature of the test room (see 8.1.1 of IEC

60947-1), the release being energised on all i

phase poles. S //i

Test ambient air temperature: 0 N/A
Range of adjustable setting current: (A) N/A
Releases, dependent of amblent air temperature: NIA
Reference temperature {°C)

Thermal Magnetic releases, independent of ambient N/A
air temperature: af 30°C

Test current: 105% of the rated, o~minimum NIA
adjusiable-setting-eurrent: (A)

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

Te§t current: 130% of the rated, er-minimum NIA
adjustable-setting-eurrent: (A)

For circult-breakers having an identified neutral pole NIA

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.

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

Test current: 105% of the maxifrium adjustable NIA
setting current: (A) ... /

I
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Conventional non-tripping time: NIA
Thwhen In < 63A, 2h when In > 63 A
Test current: 130% of the maximum adjustable NIA
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; NA

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

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

For circuit-breakers having an identified neutral pole N/A
provided with an overioad 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: NIA
<Thwhen In < 63A, <2h when In> 83 A

Test current: 1056% of the maximum adjustable N/A
setting current; (A)

Conventional non-tripping time: NIA

th when In <634, 2k when In> 63 A

Test current: 130% of the maximum adjusiable
setting current; (A)

N/A

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

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

N/A

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

NIA

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

N/A

Releases, dependent of ambient air tempera U{e
Reference temperature (°C)
N/A

Releases, independent of ambient alrte perature at
30°C -

TRF No. [EC80947_2F
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Test ambient air temperature:

N/A

Test current:

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)

NIA

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

NIA

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

Test amblent air temperature:

N/A

Test current;
at current specified by the manufacturer to verify the
timefcurrent characteristic of the releases conform to

(% or A)

NIA

the curves provided by the manufacturer.
% at the rated, or minimum adjustable setting current; Cm
l

Tripping time acc. timefcurrent characteristic of the
releases conform 1o the curves provided by the
manufacturer, (within the stated tolerances)

N/A

8.3.3.14

Additional test for definite time-delay releases

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

prevent premature tripping.

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

N/A

overload releases: (all phase poles loaded)
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;
shert-circuit releases N/A
Electromagnetic release: NIA
two poles in series carrying the test current, using
successively all possible combinations of poles having
a short-circuit releass.
Electronic releases: N/A
on one pole chosen at random.

| Test cutrent: 1,5 times of the rajed; or minimum N/A
adjustable setting current: (A) .
Operating fime, ovq(l_qa_qi—_l;greases: (s) NIA

TRF No. [EC60947_2F
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Time-delay: between the limits stated by the N/A
manufacturer:
Operating time, short-circuif releases NIA
{electromagnetic): (s) Li-L2:
L1-L3:
L2-13;
Time-delay: between the limits stated by the N/A
manufacturer:
Operating time, short-circuit releases (electronic): (s) N/A
L1:
L2:
L3:
| Time-delay: between the limits stated by the N/A
manufacturer:
Test current: 1,5 times of the maximum adjustable NIA
setting current; (A)
Operating time, oveiload releases: (s) N/A
Time-delay: between the limits stated by the N/A
manufacturer;
Operating time, short-circuit releases N/A
{electromagnetic): (s) L1-12:
L1-L3:
L2-.3:
Time-delay: between the limits stated by the N/A
manufacturer:
Operating time, short-circult releases (electromc) (s) N/A
L2
L3:
Time-delay: between the limits stated by the N/A
manufacturer;
b) Nen-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 shali not trip. ; o
overload releases: (all phase poles loaded) N/A
for circuit-breakers having an identified neutral pole L N/A
provided with an overload release, the test current f7/
this release shall be 1,5 times the current settlng, 1L
short-clrcuit releases RN N/A

TRF No. IEC60847_2F
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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; NiA
on one pole chosen af random,
Test current; 1,5 times of the minimum adjustable NIA
setting 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 magnetic: (s)
non-tripping duration stated by the manufacturer for NIA
short-circuit release electronic: (s)
Time duration of current when reduced to the rated NA
current: shall be twice the delay-time stated by the
manufacturer: (s)
Rated current n N/A
Operating time, gverload releases: k N/A
the circuit-breaker does not trip: /(/{
Operating time, short-clreuit releases l NfA
(elsctromagnetic), shall not trip: (s) L1-12:
, L1-L3:
L2-L3:
Operating time, short-circult releases (e!ectromc}, shall NiA
not trip: (s}
L2.
L3
Test current: 1,5 times of maximum adjustable setting NIA
current: (A)
nen-tripplng duration stated by the manufacturer for NiA
overload release: (s)
non-tripping duration stated by the manufacturer for N/A
shart-circult release thermal magnetic: {(s)
non-tripping duration stated by the manufacturer for NIA
short-clrcuit release electronic: (s)
Time duration of current when reduced to the rated NiA
current: shall be twice the delay-time stated by the
manufacturer: (s}
Rated current
Operating time, overload releasé§ e

BAPHO C OPUTUHANA
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Operating time, short-circuit releases NIA
{electromagnetic), shall not trip: (s) L1-L2:

L1-L3:
L2-L3;
Operating time, short-circult releases (electronic), shall NIA
not trip; (s) L1
L2;
L3:

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

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

part1 of 1s minimum
- rated impuise withstand voltage (kV) BkV

{
- sea level of the laboratory: Bm
- test Uimp main circuits (kv) 58
- test Ulmp auxiliary circuits (kV) : N/A
- test Uimp control circuits (kV) NIA
- fest Uimp on open main contacts {equipment suitable | 6,2 P
for isolating) (kV)} :

a) Application of test voltage ;
i) Between alf terminals of the main circuit connected P
together (incl. control and auxiliary circuits connected
to the maln circuit) and the enclosure or mounting
plate, with the contacts in alf normal positions of
operation,

i} Between each pole of the main circuit and the other P

poles connected together and to the enclostre or

mounting plate, with the contacts in all normal ((

positions of operation.

i) Between each control and auxiliary circuit not N/A

normally connected to the main circult and:

- the main circuit

- other ciruits N/A

- exposed conductive parts NIA

- enclosure of mounfing plate NIA

iv) equipment suitable for isolation P
equipment not suitable for isolation /‘_? NIA

- no unintentional distuptive discharge during thie test's P

TRF No. IECB0947_2F
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Test of dielectric properties, dielectric withstand voltage (Uimp not indicated):

- rated insulation voltage (V).

500

- main circuits, test voitage for 1 min (V)

1890

- auxiliary circuits, test voltage for 1 min (V)

- control circuits, test voitage for 1 min (V)

83322

Application of test voltage

1}

with circult-breaker in the closed position

- between all live parts of all poles connecled together

‘and the frame of the circuit-breaker .

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

2)

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

- hetween all live parts of all poles connected together
and the frame of the clrcuit-breaker.

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

Control and auxiliary circuits

1

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

N/A

2)

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

NIA

No unintentional disruptive discharge during the tests

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.

457V
6,52x10  mA(Maximum)

8333

Mechanical operation and operational performance capability

8.3.3.3.2

Construction and mechanical operation

Construction

A withdrawable circuit-breaker shall 46 checked for the
requirements stated in 7.1.1 :

N/A -
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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 requirements 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 7.2.1.6 with the
auxiliary supply voitage at 85% and 110% of the rated
contral supply voitage.

N/A

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

NIA

For a trip-free circuit-breaker it shall not be possible to
malntain the contacts in the touching or closed position
when the tripping release is in the position to trip the
clrouit-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 fitted to a circuit-breaker having the
maximum current rating for which the release is
suitable

N/A

Drop 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 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 /)

IN/A

In the case of a release with a range of rated vo/Iégés,
a

N/A

TRF No. IEC60947_2F
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The test for the upper limitis made starting from a
constant temperature corresponding to the application
of rated contro! 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
festof 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 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 confrol supply voltage, it shall be verified that
the circuit-breaker can be closed by the operation of
the actuator

N/A

iif)

Performance under cvervoltage 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 sultable

N/A

it shall be verified that the release will operate to open
the clrcuit-breaker at 70% rated contrel supply voltage
when tested at an ambient temperature of + 65 °C +
9 °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 voitage

NIA

8.3.3.3.3

Operational performance capability without current,

Type designation or serial number HDB2

Sample no: I-1

TRF No. [EC60047_2F | "

AVTTI
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|

o

Rated current In (A) / 125

3
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Rated operational voltage: Ue (V)

415

Rated control supply voltage of closing mechanism:

Uc (V)

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

Rated control supply voltage undervoltage releases:

Uc (V)

Ambient temperature 1040 °C :

28°C

Number of operating cycles per hour

120

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

NA i

Number of cycles without current (without releases)

7000

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

Applied voltage: shunt releases (V)

N/A

10% of total cycles for clrcuit-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
releasss.
(Shall not possible to close the circuit-breaker.)

N/A

Applied voltage: undervoltage releases (V)

N/A

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

NIA

8.3.3.34

Operational performance capability with current.

Rated current: In (A)

125

| Maximum rated operational voltage: Ue (V)

415

Conductor cross-sectional area {mm?) :

50

Number of operating cycles per hour

120

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

1000

-

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 setting at maximum
and short-circuit setting at minimum.

Conditions, make/break vperations:

- test voltage UiUe = 1,0 (V) .ot L1 [418 P
.......................................................................... L2: {418
.......................................................................... L3: (418

- test current [fle = 1,0 {A) oo L1 126 P
.......................................................................... L2; 125
.......................................................................... L3; 125

- power factor/time-censtant 0,81 P

- frequency: (Hz) 50 P

- on-time (ms); 379 p

- off-time: (s): 30 P
Electrical components do not exceed the value P

indicated in tab. 7.

8.3.3.3.5 |Additional test of operational performance capability without current for

withdrawable circuit-breaker. N SR
Number of operations cycles : 100 ( A N/A

After test, the isolating contacts, withdrawable Y \ NIA

mechanism and interlocks shali 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 HDB2
Sample no: : i-1
Rated current In (A} 126
Rated operational voltage: Ue (V) 415
Rated control supply voltage of closing mechanism: |-
Ue (V)
Rated control supply voltage of shunt releases: -
Uc (V)
Rated control supply voltage undervoltage releases: |-
Uc (V) SEN
Ambient temperature 10-40°C: 28°C P
Number of operating cycles per hour o 120
U, 415

TRF No. iECG60247 2F
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Number of cycles with current (total) 12 P
(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 overloadfshort-circuit settings
at maximum.
Conditions, overload operations: Yy
- test voltage U/e = 1,05 (V) ....ccocecimnnnininn, L1: 440 P
.......................................................................... L2: |440
.......................................................................... L3: 440
~test current AC/DG: e = 6,0/2,5 (A) Poli(
L2 OO TSRR R Lt 762 ‘
.......................................................................... L2: |762
.......................................................................... L3 762
- power factor/time-constant; 0,47
- Number of cycles manually opened: 9 9
- Number of cycles automatically opened by an 3
overload release: 3
- frequency: (Hz) 50
- on-time max 2s; <23 P
8.3.3.5 Verification of dielectric withstand S
- equal to twice the rated operational voltage witha | 1000V p
minimum of 1000 V for 5 seconds
- no breakdown or flashover P
For circuit-breaker suitable for isolation, the leakage  |457V . P L
current shall be measured through each pole with the |1 35 0 mA(maximum) ‘ (
contacts in the open position, at a test voltage of 1,1 '
Ue, and shall not exceed 2 mA.
8.3.3.6 Verification of temperature-rise
- the values of temperature-rise do not exceed those P
specified in tab. 7.
Temperature rise of main cireuit terminals < 80 K (K): |75 P
conductor cross-sectional area (mm?) : 50 P
test current le (A) : 125 P
8.3.3.7 Verification of overload releases 1

TRF No. IEC60947_2F

\i\Y




Page 41 of 51 Report No. SH11080550-003

IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
Conventional tripping time: N/A
<th when In <63A, <2hwhenn > 63 A
8.3.3.8 Verification of undervoltage and shunt releases
Circuit-breaker fitted with undervoltage releases. NIA

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 volitage.
Circuit-breaker fitted with shunt releases. NIA

The release shall operate at 70% of the minimum
rated control supply voitage. 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) ... i

test force with blocked main contacts for 10 s (N} . : ' -- ) ‘

Dependent power operation N/A
Supply voltage of 110% of rated voltage {V)......... NIA
Three attempts of 5 s to operate the equipment at : NfA
intervals of 5 min. /{

Independent power operation V \ N/A
Three attempts to operate the equipment by the stored \ NfA
energy.

Lock ability of driving mechanism in OFF-position at NIA
test force and blocked main contacts ... :

Position indicator does not show OFF-position after P

capture of test force at blocked main contacts

BAPHO C OPHI UHANA
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8.3.5 TEST SEQUENCE Il (lcu)
-1 sample: 3P, 125A

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 V.

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

sequence.
Type designation or serial number HDB2
Sample no: -1
Rated current; In (A) 125
Rated operational voltage: Ue (V) 415

Rated ultimate short-circuit breaking capacity: (kA) 10

Rated control supply voltage of closing mechanism:

Uc (V)

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

This test sequence need not be made when fcu = 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 setling at the reference temperature, on a pole singly.

Time specified by the manufacturer: = 8min P
- Operation ime: (8) «...ocooceeeiee s L1: 1min34s P
.......................................................................... L2: 2min07s

................. s seengenresnisrerennssesranens L3L tminQ1s
.......................................................................... N: -

B.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 adjusta lq releases, test N/A
shall be made with the current and fime setfings at
maximum, /

TRF No. IEC60947_2F
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closing mechanism energized with 85% at the rated N/A
Ue: (V)
The circuit-breaker is mounted complete on its own p

support or an equivalent support.

Test made in free air:

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

Back: Omm Front: Omm
Top: 46mm Botton: 46mm

Left: 10mm Right: 10mm

The characteristics of the metallic screen:

N/A

- woven w_ire mesh
- perforéted metal P
- expanded metal NIA
- ratio hole area/total area: 0,45-0,65 0,50
- size of hole: <30mm? 25
- finish: bare or conductive plating Bare
Test made in specified individual enclosure: N/A
Details of these lests, including the dimensions of the /
enclosture:
o4

Fuse "F™ \ P
copper wire; diameter 0,8 mm, 50 mm long
Circuit is sarthed at; (load-star- or supply-star point) Supply-star P
Conductor cross-sectionat area (mm?) : &0 P
If terminals unmarked: N/A
line connected at: (undersidefupside)
Tightening, torques: (Nm} 35
Test sequence of operation: 0 —t—-CO
- test voltage UfUe = 1,05 (V) ..o L1 440 P
.......................................................................... L2 440
.......................................................................... L3 440
- r.m.s. test current ACIRG: (KA) .o vvnvvviininnne L1: 10,3 P
.......................................................................... L2 10,3
.......................................................................... L3 10,3
power factor/time constant ; 0,47
- Factor "'n” 1,7

16,7

- peak test current,(k_l_\ﬁ}ﬁé) :

BAPHO C OPUT UHANA
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Test sequence "O" wi
- max, let-through current: (kApeak) .......coovmeenn, L1 6,64 P
.......................................................................... L2: 7.40
.......................................................................... L3: 560
- Joule integral [2gt (KA?S) .........co.cooeeereercmrrenens, L1:  |165 ' P
.......................................................................... L2: 283
.......................................................................... L3: 67,8
Pause, & (min) 3
Test sequence "CO” : o
- max. let-through current: (kApeak) .................. L1 6,39 P
.......................................................................... L2 5,38 { (
S oo SO L3 [6.:92
- Joule integral Pt (KAZS) ....oreeeeeeseerererrerrinenes L1: f;’;’ P
.......................................................................... L2:
.......................................................................... L3: |45
Melting of the fusible element No
Holes in the PE-sheet for test sequence "O” No
Cracks observed No
8.3.6.3 Verification of dielectric withstand ST
- equal fo twice the rated operational volftage witha  [1000 P
minimum of 1000 V for 5 seconds
- no breakdown or flashover _
- the leaking current for circuit-breaker suitable for 457V
isolation; (<6mA /1,1 Ue) 8,64x10'3mA(maximum)
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. s
Time specified by the manufacturer: N/A
- Operation time: (s) 39s P
.......................................................................... 43s
......................................................................... 41s

TRF No. IEC60947_2F
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8.35 TEST SEQUENCE Il (lcu)
-1 sample: 2P, 63A
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-circult 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 capagcity, this test sequence need notbe |
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 sequénce V applies in place of this
sequence.
Type designation or serial number HDB2
Sample no: -2
Rated current: In (A) 63
Rated operational voltage: Ue (V) 415
Rated ulimate short-circuit breaking capacity: (kA) 10 ol
Rated control supply voltage of closing mechanism: U/ \
Uc (V)
Rated control supply voltage of shunt release:
Ue (V)
This test sequence need not be made when lou = 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 pofe singly.
Time specified by the manufacturer: <Bmin P
- Operation Me: (8) wcevevververrrnrceessseererseserns L{:  |2min2is P
e ) 2. |2minda
.......................................................................... 13: |imin55s
.......................................................................... N: "
8.3.5.2 Test of rated ultimate short-circult breaking capacity

The test sequence of operaficns is O - t— CO

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

N/A

BAPHO C OPUr HHANA
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closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air: P

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

Back: Omm Front: O0mm
Top: 46mm Bofton: 45mm

Left: 10mm Right: 10mm

The characteristics of the metallic screen:

N/A

- woven wire mesh

- perforated metal P
- expanded metal N/A
- ratio hole areaftotal area: 0,45-0,65 0,50

- size of hole: <30mm? 25

- finish: bare or conductive plating Bare

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

enclosure:

Fuse "F™ P
capper wire: diameter 0,8 mm, 50 mm long

Circuit is earthred at: (load-star- or supply-star point) Supply-star P
Conductor cross-sectional area (mm?) : 16 F
if terminals unmarked: N/A
line connected at: (underside/upside)

Tightening, torques: (Nm} 35

Test sequence of operafion: 0 —t— CO

- test voltage U/Ue = 1,05 (V) cooveeeecn, Lt:  |440 P
.......................................................................... L2: 440
.......................................................................... L3: 440

-r.m.s. test current ACHBE: (KAY.....ccovvevineinnnn L1: 10,3 P
.......................................................................... L2; 10,3

........................................ cennrensierensnnnnenn B3 [10,3

power factorfime constant ; 0,47

- Factor "n” 17

- peak test current (kAmax) : P 16,7 P

TRF No., IEC60847_2F
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Test sequence "O” R
- max. let-through current: (kApeak) .................. L1: ?1?2 P
.......................................................................... L2: '
.......................................................................... L3: |6:56
- Joule integral IPdf (KA®S) oo L1: 105 p
.......................................................................... L2: 192
.......................................................................... L3 [987
Pause, t: {min) 3 P
Test sequence "CO”
- max. let-through current: (kApeak) .................. L1: 442 P
.......................................................................... L2: |B.06
.......................................................................... L3: 5,96
- Joule integral IPdt (KAS) .covivvicrr e, L1: :gés P
.......................................................................... L2:
.......................................................................... L3 [728
Melting of the fusible efernent No
Holes in the PE-sheet for test sequence "0" No
Cracks observed - No ( l / /f P
8.35.3 Verification of dielectric withstand v 5
- equal to twice the rated operational voltage witha | 1000 P
minimum of 1000 V for 5 seconds
- no breakdown or flashover
- the leaking current for circuit-breaker suitable for 457V
isolation: (<6mA /1,1 Ue) 8,71x10 mA{maximum)
8.3.564 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. AT
Time specified by the manufacturer: N/A
- Operation time: (s) 58s P
.......................................................................... 57s
.......................................................................... 43s
TRF No. IECB0947_2F
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TABLE: TEMPERATURE RISE MEASUREMENTS

temperature rise dT of part:

phase

dT (K} !required dT (K)

For clalise 8.3:3.6 (1204,

1 Terminals for external connections

Max for al}

75

2 |Enclosure Max for all {44 50
3 | Non-metaflic handle Max for all |22

|For clause 8.3.4.4 (126A,8R) v - T T T T T T
1 Terminals for external connections Max for all | N/A 80

TABLE: THREADED PART TORQUE TEST

threaded bart identification | diameter of thread column number applied torque { Nim )
(mm) (1,1, er il

Terminal screw 6,8 I 3,5
supplementary information:

TABLE: GLOW WIRE TEST

Part Colour  [Thick |Temp. |burning |drops |support Comments

. (mm) [°C aftert (s) burning

Enclosure Grey 2,5 860 |2 No No OK
Non-metallic mechanical Brown 2,0 980 |- No No OK

parts Red 20 [650 |- No No OK

White 2,5 960 - No No OK

Handle Black 2,0 650 |- No No OK

supplementary information:

TRF No. I[EC60947_2F
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Testing procedure and testing location:

Testing Laboratory:
Testing location/ address.......covvvveennnn!

X Assoclated Laboratory:
Testing location/ address..........ccovenndd
Tested by (name + signature).......

Approved by (+ signature} ........... :

Intertek Testing Services Shanghal
Bullding No.86, 1198 Qinzhou Road (North),
Shanghai 200233, China

Inspection Center of Products’ Quality of Low Voltage Electric
Apparatus in Zhejiang Province
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Summary of testing:
Number of tests for test procedure, according fo table 9a and table 10

Na. of Test sequence and number of samples

poles Iné&) ! # o IV | V | Combined | AnnexB | AnnexC | AnnexH | Annex M
1P 125 | 4+17 | 1 1 - . - - - - -
| 8 | - [1] 1 - - . - - - -
2P | 125 [+ 1| 1 | - | - . - - - -
2P | 83 - {1t -1 - - - - - -
3P j128 ) * - 1® ] -] - . - . - -
3P 63 - -1 1 . - - - - - .
4P | 125 [ 4+ | 4 w1t - | - - - . - -
4P 63 - 1| 1+1° - - - - “ - -

Note:

a) This sample only tested fo clause 8,3.3.1 to verify instantaneous of 8,5,
by Test Sequence in Amend.1 of IEC 60847-2.
¢} Tested on the fourth pole and its adjacent pole.

Tests performed (name of test and test clause): Testing location:
8.3.3.1 Tripping limits and characteristics ACTL
8.3.3.2 Dielectric properties ACTL
8.3.3.3 Operational performance capability ACTL
B.334 Overload performance ACTL
B.3.3.5 Verification of dielectric withstand ACTL
8.3.36 Verification of temperature rise ACTL
8.3.3.7 Verification of overload releases ACTL
8.3.3.8 Verification of undervoltage and shunt releases (if applicable) CBTL
8.3.3.9 Verification of main contact position (for circuit breakers suitable for | CBTL
isolation)
8.3.4.1 Service short-circuit breaking capacity ACTL
8.3.4.2 Verification of operational capability ACTL
8.3.4.3 Verification of dielectric withstand ACTL
8.3.4.4 Verification of tamperature rise ACTL
8.34.5 Verification of overload releases ACTL
8.3.6.1 Verification of overload releases ACTL
8.3.5.2 Ultimate short-gircuit breaking capacity ACTL
8.3.5.3 Verification of dielectric withstang-/* 7} . _ ACTL

8.3.6.4 ACTL

TRF No, [EC60847_2F _
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Summary of compliance with National Differences:
N/A

Copy of marking plate:
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3.1. Utilization category: (A of B). ..o s A

3.2. Interruption medium: (air, vacuum, gas Break)............. ool

3.3. Design: (open construction, moulded case)........... ... : Moulded case

3.4, Method of controlling the operation mechanism: Independent manual
(dependent manual, independent manual, dependant

power, independent POWET } ...

3.6. Suitability for isolation: {suitable, not -suitable)....... ...... : suitable

3.6. Provision for maintenance: (maintainable, non Non-maintainable

MEINEINADBIE).....ivi et e :
3.7. Method of installation: {fixed, plug in, withdrawable: Fixed
3.8. Degree of protection; {IP code) ........ooveererevvrenrcvsnnnns 1P20

4.7. Type of release (thermo-magnetic / electronic) ............. Thermo-magnetic
4.8. Integral fuses (integrally fused circuit-breakers) N/A

Type and characteristics of SCPD.........cccovrecceeeniniiiren

7.3 Electromagnetic compatibility {EMC) N/A
Emironment A Or B

Circuit-breaker for use on phase-earthed systems.............. o NIA

Circuit-breaker for use in IT systems.....cccccvvvvecivcirenvns . Y8

Rated and limiting values, main circult ........c.occovveviee v

- rated operational voltage: Ue (V) 415V~

- rated insulation voltage: Ul (V)..ccevvcvcnienecvinennn, s 500

- rated impulse withstand voltage: Uimp (KV)..vveeereeviivenene., ; BkV

- rated operationat current: 18 (Ao cvecirenriereneniinen, 1 63, 80, 100, 125
~Kind of GUITENE ..o reesisrsrersneneene . AC

\f‘r:l({u

- rated frequency: (HZ) ..o vecvnns
- integral fuses (rated vaiues)

- conventional free air thermal current; 1th (A)..vcveriveennns
- conventional enclosed thermal current: lthe (A) ..., :
- current rating for four-pole circuit-breakers: (A)........c.ovue.:
- NUMDBE OF POIES (1o e :
eees 5060
: N/A

63, 80, 100, 125
N/A

63, 80, 100, 125
4

Ratéd

- eight-hour duty

- uninterrupted duty: [t (A) .

T N/A

63%?, 100, 126

Ty at

rated shori-time making capacity: lem (KA)........

TRF No. IEC60947_2F
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rated ultimate short-circuit breaking capacity: lcu (kA}. ....... 10
rated service short-circuit breaking capacity: lcs (KA)......... : 75
rated short-time withstand current: low (KAS).ovvrvennnn s 17

-klnd of current (AC DC) ................................................ :

- rated frequency: (Hz) ...t NIA
- rated control circuit voltage: Uc ( nature, frequency, V) ... NA
- rated control supply voltage: Us (nature, frequency V) ... N/A

Air supply control circuits: (pneumatic or electro-pneumatic) :
- rated pressure and IS it ...t NIA

- volumes of air, at atmosphenc pressure, requxred for each NIA
closing and each openlng operatlon ......................................

Auxiliary clrcults ey : 5
Rated and inrutmg vaiues auxnllary crrcwts .......................... : NIA
- rated operational voltage Ue (V... . NIA
- rated insulation voltage: Ul (V). 1 N/A
- rated operational current: [e (A).......ccoeuns e 1 N/A
=KING Of CUITENE ... e e evsse s srsesvesensresessansenneensnssens s NIA
- rated frequency: {HZ2) . rnmeconcccninnnnst NIA
- UMDBEF OF CHCUHS ..ot necesensrrerersensiosminnene s NIA
- number and Kind of contact elements........ccoeecniinneninnn s NIA
- rated uninterrupted current: U (A} ... 1 NIA
- utilization category: (AC, DC, current and voltage) ........... 1 N/A
Short-circtit characteristic :

- Rated conditional shoft-circuit current (KA) ..o T NIA
-Kind of protective device ... . NA

o —

TRF No. IEC80947_2F
f';l r
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Releages :
1} shunt release ...,
2} Over-Curmrent release........ovevvrvrrvcvsvemescnsiieimesis i |
a) instantaneous................ SRS UPRPPIPRP S { - .
b) definite time delay ... : NfA
¢} inverse time delay ... . YES
- independent of previous 10ad ... D NIA
- dependent on previous load; (for example thermaltype  Yes
TEIEASE) ..occvirierecirisiiisse et st s e rss s st st eb e b s sba s snes o
3) Undervoltage release (for opening}.......corviervinniciinnns 1 NiA
4) OIEr releases ....e.cveireenrrreennereirm s sesrsases : NA
Characteristics .
1) Shunt release and undervoltage release {for opening}....:
- rated control circuit voltage: Uc ( nature, frequency, V} ... NA
-kind Of CUITENL ... reesmererrincrevsnesnncrs NFA
- rated frequency: (if AC .o L NIA

2) Over-current release....coivinn e :

Srated QUITENE.......ci it e se e e e rrcasssanan s

63, 80, 100, 126

= KINA Of CUITENE ... es e srsreetssene . AC
- rated freqUEncy: (if AC) ..o ereeereesssssssennsasves . 50/60Hz
- current setting (or range of SEHINGS) ..o i . Inverse time delay: I,
9 9 gs) Instantaneous: 8,51, 12,
- time Settings (OF range of SENGS) ... vosececerserernn. ;. VErSE time delay: 1,081y 210, 1,301, <1h

(for |,=63A)
Inverse time delay: 1,051, 22h, 1,301 <2h

. ({for [,;>B63A)

Instantaneous: 0,8x8,50,: 20,2s, 1,2x8,5|,: <0,25
Instantaneous; 0,8x12ly 20,2s, 1,2x121, <0,2s

TRF No. |[EC60847_2F
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Classification of installation and use..........cccovvveeeeent. Installed by rail
SUpply Connection ..........ccoeeiieveicrcvonnrresennersesseenne INFA
Possible test case verdicts:
- test case does not apply to the test object................. : N/A
- test object does meet the requirement.............cocoev.. : P (Pass)
- test object does not meet the requirement................. 1 F (Fall)
TeStNG....oo e e :
Date of receipt of test ffem ... . December 16, 2011
Date (s) of performance of tests........c.ccvvieriiiinenns . From December 20, 2011 to January 18, 2012

General remarks:

The test results presented in this report relate only fo 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 {peint) is used as the decimal separator.
This test report is valid only being read together with the test reports of SH11090560-001, -002, -003.

A

General product information: UV \

Ug= 240V~(1P), 415V~(2P, 3P, 4F)
in= 63, B0, 100, 125A

la= 10KA, 1:=7,BkA

Uilization category: A

BAPHO C OPUT HHANA
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Clause

IEC 60947-2

Requirement + Test

Result - Remark

Verdict

52

MARKING

a)

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

nameplates attached to the circuit-breaker, and located in a pface such that they are

visible and legible when the circuit-breaker is installed.

-~ rated current;

63, 80, 100, 125A

- suilability for isolation, if applicable, with the symbol
._m/]—)é—-

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

-ON and O-OFF

b)

Marking on equipment not needed to be visible after mounting:

- manufacturer's name or trademark

- type designation or serial number

- 1EC 60947-2 if the manufacturer claims compliance
with this standard,

{EC/ENB0947-2

- utilization category

A

- rated operational voltage(s) Ue

416V~

- Circuit-breaker for use in IT systems:
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 ldentified by the

symbol>'which shall be marked on the circuit-
breaker immediately following these values of rated
voltage

®

-value (or range) of the rated frequency and/or
the indication DC {(or symbol)

50/60Hz

- rated service shori-circuit breaking capacily. lcs

7,5kA

- rated ultimate short-circuit breaking capacity. kcu

T10KA

- rated short-time withstand current, (lcw) and
associated short-time delay, for utilization
category B

N/A

- fine and load terminals, unless their connection is
immaterial

“1,3,5,7","2,4,6, 8"

- neutrat pole terminals, if applicable, by the letter N

N/A

- protective earth terminal, where applicable, by the
symbol ace. 7,1.9.3 of part 1 A

N/A

- ref, temperature for non-compen ate.‘d thermal
releases, if different from 30°C .‘;—%

N/A

TRF No. [EC60947_2F
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IEC 60847-2
Clause Requirement + Test Result - Remark Verdict
c) Marked on the circuit-breaker as specified in tem b), or shall be made available in the f.
manufacturer’s published information: "
- rated short-clrcuit making capacity (lem)
(if higher than specified in 4.3.5.1)
- rated insutation voltage. (Ui) if higher than the 500V P
maximurn rated operational voltage)
- rated impulse withstand voltage (Uimp), when 6kv P
declared.
- pollution degree if other than 3 N/A
- conventional enclosed thermal current {ithe) if N/A
different from the rated current:
- |P Code, where applicable: NIA
- minimum enclosure size and ventitation data (if any) N/A
to which marked ratings apply:
- details of minimum distance hetween circuit-breaker N/A
and earthed metal parts for circuit-breaker intended for
use without enclosure;
- r.m.s sensing if applicable, according to F.4.1.1 NIA
- suitability for environment A or B NIA
d) The following data concerning the opening and closing devices of the circuit-breaker
shall be placed either on their own nameplates or on the nameplate of the circuit-
breaker: i
- rated control circuit voltage of the closing device, and /A
rated frequency for AC:
- rated control circuit voltage of the shunt release N/A
andfor of the under-voltage release, and rated
frequency:
- rated current of indirect over-current releases: NIA
- number and type of auxiliary contacts and kind of N/A
current, rated frequency (if AC) and rated voltages of
the auxiliary switches, If different from those of the
main circuit.
e) Terminal shalt be clearly and permanently identified in acc. with IEC 60445 and annex
L:
- line ferminal ",3,57
- load terminal ‘2,4,6,8
- neutral pole terminal "N” B
- protective earth terminal @/ /

TRF No. [EC§0947_2F
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IEC 60847-2
Clause Requirement + Test Result - Remark Verdict
- terminal of coils (A/B) N/A
- ferminal of shunt refease (B ) N/A
- terminals of under-voltage release (D} NIA
- terminals of interlocking electromagnets (E) NIA
- terminals of indicated light devices (X) NfA
- terminals of contact elements for switching devices NIA
(no)
7.1 CONSTRUCTION :
7141 Withdrawable circuit-breaker NIA (
In the disconnected positicn (main- and auxiliary circuits) e
Isolating distances for circuit-breaker suitable for N/A
isolating warranted:
Mechanism fitted with a reliable indicating device with N/A
indicates the position of the isolating contacts,
Mechanism fitted with interlocks which only permit the N/A
isolating contacts to be separate or re-closed when
main contacts are open
Mechanism fitted with interlock, which only permit N/A
the main contacts to be closed when the isolating
 contacts are fully closed.
Mechanism fitted with interlock, which only permit NIA
the main contacts to be ¢losed when In disconnected
position.
The isolating distances betwesn the Isolating contacts N/A
cannot be inadvertently reduced.
7.1.2.1 Resistance {o abhormal heat and fire p
part 1
7.1,3 part 1 | Current-carrying parts and their connection
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: /} 6ky
- max. value of rated operational voltage to e_afth -
- nominal voltage of supply system: /__,:_-'/" - /“\ 415V
TRF No. [EC60947_2F e WA RA
-\ RAPHO C OPHTH
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IEC 60847-2
Clause Requirermnent + Test Result - Remark Verdict
- overvoltage category. IV
- poltution degres: 3
- field-in or homogeneous: Field-in
- minimum clearances {mm): 3.0
- measured clearances {mm}: 34
Creepage distances:
- rated insulation voltage Ui (V) 500
- pollution degree . 3
- comparatlve tracking Index (V) 175
- material group llla
- minimum creapage distances (mm) 8
- rneasured creepage distances (mm) 12 3
7.1.5 part 1 | Actuator [
7454 | Insulation (AR
part 1
The actuator of the equipment shall be insulated from P
the live parts for the rated insutation voltage and, if
applicable, the rated impulse withstand voltage
If it is made of metal, it shall be capable of being NIA
satisfactorily connected to a protective conductor
unless it is provided with additional reliable insulation
If it is made of or covered by insulating material, any N/A
internal metal part, which might become accessible in
the event of insulation failure, shall also be insulated
from live parts for the rated insulation voltage
7.1.6.2 Direction of movement
The direction of operation for actuators of devices P
shall normally conform to IEC 60447,
Where devices cannot conform to these requirements, N/A
e.g. due to special applications or alternative mounting
positions, they shall be clearly marked such that there
is no doubt as to the "I and “0O" positions and the
direction of operation /
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IEC 60847-2

Clause

Requirement + Test

Result - Remark Verdict

7.1.6 part 1

Indication of contact position

7.1.6.1
part 1

Indicating means

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

This is done by means of a position indicating device
(s0e 2.3.18)

i symbols are used, they shall indicate the closed and open position respectively, in

accordance with 1EC 60417-2:

-60417-2-IEC-5007 I On{power)

On P

- 60417-2-|[EC-5007 O Off (power)

Off P

For equipmeant operated by means of two push-
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-button

N/A

The colours of other push-buttons, illuminated push-
buttons and indicator fights shall be In accordance with
IEC 60073

N/A

7.1.6.2
part 1

Indication by the actuator

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

7.1.7

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

- a separate mechanical indicator

- visibility of the moving contacts

When means are provided or to lock the'gquipment in
the open position, locking only be posgible when
contacts are in the open position.~ .-+

TRF No. IEC60947_2F ;

o



Page i4 of 64

Report No. SH

i

11090560-004

IEC 60947-2

Clause

Reguirement + Test

Result - Remark

Verdict

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

NIA

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

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

3,0

- measured clearances {mm)

3.4

- test Uimp across gap (kV)

8,2

7.1.7.2

with confactors or circuit-breakers:

Supplementary fequirements for equipment with 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 (s) 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

(M

NIA

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

N/A

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

NIA

Compliance shall bé verified by measuring the time
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

NIA

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

NIA

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

open and the main poles remain closed ,]

NIA

TRF No. IEC60947_2F
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IEC 60947-2

Clause

Requirement + Test

Result - Remark Verdict

7173

Supplementary requirements for equipment provided with means for padlocking the

open posltion:

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

N/A

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

N/A

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

NIA

rated impulse withstand voltage (kV) :

N/A

test Uimp on open main contacts at the test force

N/A

71.8

Terminals

17.1.8.1

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

Terminal connections shall be such that necessary
contact pressure is maintained

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

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

7.1.82

Connection capacity

type of canductors .

Rigid-solid or stranded or P
flexible cable

minirmum cross-sectional area of conductor (mm?) :

16

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

50

number of conductors simultaneously connectable to
the terminal :

2 for 16mm?* P
1 for 50mm?

7.1.83

Connection

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

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

7.1.84

Terminal identification and marking /

N/A

TRF No. IEC60947_2F
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Clause

Requirement + Test

Resuit - Remark

Verdict

protective earth terminal

N/A

other terminals

“1,3,57, "2,46,8

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 to that effect by the letter N (see 7.1.7.4.).

N/A

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

NIA

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

NfA

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.

NIA

7.1.10

Provisions for protective earthing

7.1.10.1

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

NIA

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 ' :

NIA

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

N/A

7.1.10.2
part 1

Protective earth terminal

The protective earth terminal shall be rgadily
accessible and so placed that the copfiection of the
equipment to the earth electrode oZ{; the protective
conductor is maintained when.the __Qve)"or any other
removable part is removed ( Py

NIA

TRF No. [EC60947_2F
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Clause

Requirement + Test

Result - Remark

Verdict

The protective earth terminal shall be suitably
protected against corrosion

N/A

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

N/A

The protective earth terminal shal} 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 to 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 |EC 80445, subclause
5.3, or, in the case of PEN, by a graphical symbol for
use on equipment

N/A

Graphical symbaol to be used:

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

N/A

741

Enclosure for equipment

71111

Design

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

N/A

Sufficlent space shall be provided inside the enclosure

N/A

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

NA

The removable parts of the enclosure shall be firmly
secured to the fixed parts by a device u h that they
cannot be accidentally ]oosened Ordg ed owing to
the effects of operation of the equ ent or wbratlons

NIA

TRF No. IEC80947_2F
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Clause

Requirement + Test

Result - Remark

Verdict

When an enclosure is so designed as to allow the
covers to be opened without the use of tools, means
shall be provided to prevent loss of the fastening
devices

N/A

If the enclosure is used for mounting push-buttons, it
shall not be possible to remove the buttons from the
outside of the enclosure

N/A

7.1.11.2

Insulation

If, in order to prevent accidental contact between a
metallic enclosure and live paris, the enclosure Is
partly or completely lined with insulating material, then
this lining shall be securely fixed to the enclosure

N/A

7.1.12

Degree of protection of enclosed equipment

Degree of protection,

Test for first characteristic.

Test for first OUMEral ..oovvvinivirres b e rineenn :

Test for second characieristic

Test for second NUMETA] . ceresi s

N/A

7.1.13
part 1

Conduit pull-out, torque and bending with metallic conduits

Polymeric enclosures of equipment, whether integral
or not, provided with threaded conduit entries,
intended for the connection of extra heavy duty, rigid
threaded metal condults complying with IEC 60981,
shall withstand the stresses occurring during its
installation such as puil-out, torque, beﬂd‘mg

NIA

TRF No. [EC60947_2F
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72

Performance requirements

7.2.1

Operating condition

7.2.441

Closing

For a circuit-breaker to be closed safely on fo the
makKing current corresponding to its rated short-circuit
making capacily, 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

721141

Dependent manual closing

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

N/A

Such a clrcuit-breaker should not be used in clrcuits
having a prospective peak making curent exceading
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 prospeclive peak currents
exceeding 10 kA; in this cass, a rated short-circuit
making capacity can be assigned

NIA

7.21.1.2

Independent manual closing

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

7.21.1.3

Dependent power closing

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

N/A

At 85% of the rated contro! supply voltage, the closing
operation shall be performed when the current
established by the circuit-breaker is equal to its rated
making capacity within the limits allowed by the
operation of its relays or releases and, if a maximum
time is stated for the closing operatigri; In a time not
exceeding this maximum time Iirﬂr;ﬁlt?l1 :,

N/A

TRF No. [EC80947 _2F
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72114

Independent power closing

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

NIA

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

N/A

721156

Stared energy closing

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

N/A

- when the stared energy is retained within the circuit-
breaker, a device Is provided which Indicates when
the storing mechanism is fully charged.

N/A

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

N
[

NIA

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

q
<
.

N/A

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

(nat for circuit-breaker with an independent manual
closing operation.)

NIA

- 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, o o

NIA

7212

Opening

7.2.1.21

Circuit-breakers which open automatically shall be trip-free and, unless otherwise
agreed between 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

7213.a
part 1

Operating voltage

An under-voltage relay or release, when associated
with a switching device, shall operaterfo Bpen the
equipment even on a siowly falling olta/ge within the

range between 70% and-35% of fts rgtfad voltage

NIA

TRF No. JECB0947_2F
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An under-voltage relay or release shall prevent the
closing of the equipment when the supply voltage is
bslow 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 product
standard, the upper limit of the supply voltage shall be
110% of Its rated value

NIA

7.213.b
part 1

Cperating 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 value until the instant
whan the relay or release actuates the tripping device
of the equipment

N/A

72123

Opening by shunt releases

N/A

7214
part §

Litnits of operation of shunt releasss

A shunt release for opening shall causs tripping under
afl operating conditions of an equipment when the
supply voltage of the shunt release measured during
the tripping operation remains between 70% and
110% of the rated control supply voftage and, if a.c., at
the rated frequency

NIA

7.21.5
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

N/A

7.21.2.4

Opsning by over-current releases

a)

Opening under short-circuit conditions

The short-circuit release shall cause 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 short-circuit current release

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

N/A

- maximum cut-off {let-through} peak current as a
function of prospective current (r.m.s. symmsitrical)

N/A

- Pt characteristics for circult-hreakers-of \fllization

N/A

TRF No, IECB08947_2F
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b)

Opening under overioad conditions

1)

Instantaneous or definite fime-delay operation

NFA

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

N/A

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 energlzed on all
poles, tripping shall not oceur in less than the
conventional time from the cold state, i.e. with the
circuit-breaker af the reference temperature

Moreover, when at the end of the conventional time
the value of current is Immediately raised to 1,30 times
the current setting, l.e. with the conventional tripping
current, tripping shall then occur in less than the
conventional time later

If a release is declared by the manufacturer as
substantially independent of ambient temperature, the
current values of table 8 shall apply within the
temperature band declared by the manufacturer,
within a tolerance of 0,3%/K

NIA

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

N/A

7.24.2

Operational performance capability

72472
part 1

The operational performance off-load for which the
tesis are made with the control circuits energized and
the miain 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 contro! circuit
during closing and opening operations

N/A

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

TRF No. IEC60947 _2F
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8 TESTS
824 Mechanical properties of terminals

Mechanical strength of terminals

maximum cross-seclional area of conductor {mm?): {50

diameter of thread (mm) : 6,8

torque (Nmj : 3.5

5 times on 2 separate clamping units

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

| area (mm?) : AT /

conductor of the smallest cross-sectional area (mm?) ; |16
number of conductors of the smallest cross section: |2
diameter of bushing hote {mm) : 13,0
height between the equipment and the platen : 300
mass at the conductor(s) (kg) ! 2.9
135 continuous revolutions: the canductor shall neither

slip out of the terminal nor break near the clamping

unit

Puil-out test

force (N): 100
1 min, the conductor shall neither slip out of the

terminal nor break near the clamping unit

condugtor of the largest cross-sectional area (mm?): |50
number of conductors of the largest cross section : 1
diameter of bushing hole (mm) : 15,9
height between the equipment and the platen : 343
mass at the conductor(s) (kg) : 95
135 continuous revolutions: the conductor shall neither

slip out of the terminal nor break near the clamping

unit

Puil-out test

force (N) ; 236
1 min, the conductor shall neither siip out of the

terminal nor break near the clamping unit }

conductor of the fargest and smallest cro -ﬁecmonal 16/60

TRF No. IECE0947_2F
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number of conductors of the smallest cross section, [1/1
number of conductors of the largest cross section :
diameter of bushing hole {mmj} : 13,0/15,9
height between the equipment and the platen : 300/343
mass at the conductor(s) (kg} : 287195 &
135 continuous revolutions: the conductor shall neither P
ii;?tout of the terminal nor break near the clamping
Pull-out test
force {N) : 100/236
1 min, the conductor shall neither slip ouf of the P
terminal nor break near the clamping unit
8.3.3 TEST SEQUENCE I: GENERAL PERFORMANCE CHARACTERISTICS
- 2 samples: 4P, 1254, Instantaneous: 8,51,/12l,
8.3.3.1 Tripping mits and characteristic A
8.3.3.1.2 | Opening under short-circuit conditions [
Manufacturer's name or trademark DELIXI ~
Type designation or serial number HDB2
Sample no: I-1 -2
Rated operational voltage; Ue (V) 415
Rated current: In (A) 125
Ambient temperature 10-40°C : 30°C
Value of the tripping current declared by the 8,5In 121n P
manufaciurer for a single pole, at which value they
shall operate.
Range of adjustable sefting current. (A) N/A
Time delay stated by the manufacturer, in the case of N/A
definite time delay releasss.
Electromagnetic overcurrent releases ; -
Test current; 80% of the rated, srainimum 850 1200 P

TRF No. [ECB0947_2F
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Operating time: >0,2s in case of instantaneous P
releases: L1-L2:}1>0,2s >0.2s
L1-L3:1>0.2s >0,2s
L1-14:1>0,2s >0,2s
L243:|>0,2s >0,2s
[2-14:| >0,2s >0,2s
L3-L4:| >0.2s >0,2s
QOperating time: > twice time delay stated by the NIA
manufacturer, in the case of definite time delay
releases: L1-L2:
L1-L3:
L2-L3:
N-Lx:
Test current: 120% of the rated, or-minimum 1275 1800 P
adjustable setting-surrent: (A)
Operating time: <0,2s in case of instantaneous P
releases: L1-L2: 44ms 29ms
11-L3: 41ms 3ims
L1-L4: 33ms 34ms
12-13: 3ims 30ms
L2-L4: 35ms 33ms
L3-L4: 2ms 38ms
Operating time: < twice fime delay stated by the N/A
manufacturer, in the case of definite time delay
refeases: Li-L2:
L1-L3:
L2-13:
N-Lx
Test current: 80% of the maximum adjustable NIA
setting current; (A)
Operating time: >0,2s in case of instantaneous N/A
releases: ' L1-L2:
L1-L3:
L2-1.3:
N-Lx:
Operating time: > twice time delay stated by the NIA
manufacturer, in the case of definite time delay
ieleases! L1-L2:
L1-L3:
L2-1.3:
N-Lx:
N/A

TRF No. [EC60947_2F
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Operating time: <0,2s in case of instantaneous NIA
releases: L1-L2:
L1-1.3:
L2-L3:
N-Lx:
Operating fime: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases: L1-L2:
L1-£3:
L2-L3:
N-Lx:
Test current: tripping current declared for single pole | 1275 1800 P
operation (A)
Operating time: < 0,2 s in case of instantaneous P
release: L1: 59ms 42ms
L2 148ms 37ms
L3 13ams 52ms
L4 laems 35ms
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-breakers with an electronic overcurrent N/A

release, the operation of the short-clrcuit

releases shall be verified by one test only on each
ole individually.

Test currant; 80% of the rated, or minimum ‘ N/A
adiustable setting current: (A)

- Operating time: >0,2s in’ case of fnstantaneous R DR -~ NA. .
releases: L1: '
L2:
L3
N:
Operating fime: > twice time delay stated by the NIA
manufacturer, in the case of definite time delay
releases: L1
12
L3
N
Test current: 120% of the rated, or mi {um NIA

adjustable setling current; (A)

/
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Operating time: <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
L2:
L3:
N:
Test current; 80% of the maximum adjustable N/A
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 N/A
manufacturer, in the case of definite time delay
releases; L1:
L2:
L3
N:
Test current: 120% of the maximum adjustable N/A
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 N/A (
manufacturer, in the case of definite time delay
releases: Lt:
L2:
1.3
N:
8.3.3.1.3 | Opening under overload conditions
a) Instantaneous or definite ime-delay releases
Manufacturer's name or trademark
Type designatian or serial number
Sample no;
Rated operational voltage: Ue (V)

TRF Mo. [EC60947_2F
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Rated current; In (A) = :
Ambtent temperature 10-40 °C : NIA
Value of the tripping current declared by the N/A

manufacturer for a single pole, at which vaiue they
shall operate.

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

Test current: 0% of the rated, or minimum adjustable N/A
selting current: (A)

Operating time: >0,2s in case of instantaneous N/A
releases: :
Operating time: > twice time defay stated by the N/A
manufacturer, in the case of definite time delay

releases.

Test current: 90% of the maximum adjustabte NIA
sefting current: (A)

Operating time: >0,2s in case of instantaneous NIA
releases /f /{

Operating time: > twice time delay stated by the (4N N/A
manufacturer, in the case of definite time delay

releases.

Test current: 110% of the rated, or minimum NIA

adjustable setting current: (A)
circuit-preaker 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 N/A

setting current: {A)
gircuit-breaker with neutral pole: 1,2x110% (A}

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

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

b) Inverse time delay releases

Manufacturer's name or trademark

TRF No. IEC60947_2F
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Type designation or serial number

HDB2

Sample no:

I-1 -2

Rated operational voltage: Ue (V)

415

Rated current; In (A)

125

For releases dependent of ambient air temperature:
Reference temperature

30°C

Test ambient temperature (°C )

30

Far releases dependent on ambient air temperature,
the operaling characterlstics 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 shalt be made in accordance
with the manufacturer's correction temperaturefcurrent
data

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

ror 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 energlsed on all

phase poles,

N/A

Test ambient air temperature;

30°C

Range of adjustable sefting current: (A)

NIA

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

30°C

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

N/A

Test current: 105% of the rated, erminimum
adjustable-selting-current, (A)

132 132

Conventional non-tripping time:
Thwhenin <83A, Zhwhenin>63 A

>2h >2h

Test current; 130% of the rated, erminimum
adjustable-selling-surrent: (A)

163 163

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

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

N/A

<1h when In < 83A, <2h when ln > 68

Bmin 1minbd0s

TRF No. IEC60947_2F
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Test current; 105% of the maximum adjustable
setting current: (A)

N/A

Conventional non-tripping time:
1hwhen In < 63A, 2hwhen In > 63 A

N/A

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

N/A

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, <2Zh when h > 63 A

N/A

Thermal Magnetic releases, independent of ambient air

temperature; at 20°C or 40°C e

Test ambient air temperature:

N/A

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

NIA

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

NIA

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

N/A

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.

NIA

Conventional tripping time:
<ih when In <63A, <2hwhenIn>863 A

N/A

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

N/A

Conventional non-tripping time:
1hwhen In <63A, 2hwhen In> 63 A

N/A

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

N/A

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

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

N/A

Conventional fripping time:

<1h when In <83A, <2hwhenIn>B63 A

NIA

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

Releases, dependent of ambient air temperaturg?” -
Reference temperature {°C)

TRF No. [EC60947_2F
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Releases, independent of ambient air temperature: at
30°C

N/A

Test ambient air temperature:

N/A

Test current:

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)

NIA

Tripping time acc. time/current characteristic of the
releases conform fo the curves provided by the
manufacturer, {within the stated tolerances)

N/A

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

Test amblent 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. timefcurrent characteristic of the
releases conform to the curves provided by the
manufacturer. (within the stated tolerances)

NIA

8.3.3.14

Additional test for definite time-delay releases

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 1o

prevent premature tripping.

NIA

overload releases: (all phase potes lcaded)
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 timss the current setting;
short-circuit releases N/A
Electromagnetic release: N/A
two poles in series carrying the test current, using
succassively all possible comblinations of poles having
a short-circuit release. '
Electronic releases: NIA
on one pole chosen at random.

N/A

TRF No. IEC60947_2F
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Operating time, overload releases: (s) N/A
Time-delay: between the fimits stated by the N/A
manufacturer:
Operating time, short-circuit releases NIA
{electromagnetic): {s) L1-L2:
L1-L3:
12-13:
Time-delay: between the fimits stated by the N/A
manufacturer:
Operating time, short-circuit releases (electronic): (s) NIA
L1
L2;
L3:
Time-delay; between the limits stated by the N/A
manufacturer:
Test current: 1,5 times of the maximum adjustable NIA
sefting current; {A)
Operating time, overload releases: (s) N/A
Time-delay: between the limits stated by the ) N/A
manufacturer: /| /Z
Operating time, short-circuit releases (VA% \ N/A
(efectromagnetic): (s) L1-L2:
L1-13:
1.2-13:
Time-delay: between the limits stated by the NIA
manufacturer: ‘
Operating time, short-circuit releases (electronic): (s) N/A
L1:
L2;
L3:
Time-delay: between the limits stated by the NIA
manufacturer:
19)] Non-tripping duration
Firstly, the test current equal to 1,5 times the current setling 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 shall not trip. G
overload releases: (all phase poles loaded) NIA
for aircuit-breakers having an idenlified neutral pole N/A
provided with an overload releasg; the'test current for

this release shall be 1,5 timésdhe trrrent setting;

W
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short-cireuit releases NIA
Electromagnetic release: N/A
two poles in series carrying the test cutrent, using
successively all possible combinations of poles having
a short-clrcuit release.
Electronic releases: N/A
on one pole chosen at random.
Test current; 1,5 times of the minimum adjustable NIA
setting current: {A)
non-tripping duration stated by the manufacturer for N/A
overload release: (s) 7
non-tripping duration stated by the manufacturer for NFA
short-cireuit release thermal magnetic: (s)
non-tripping duration stated by the manufacturer for NA
short-circuit release electronic: (s)
Time duration of current when reduced to the rated N/A
current: shall be twice the delay-time stated by the
manufacturer: (s)
Rated current NIA
Operating time, overload releases: N/A
the circuit-breaker does not trip:
Operating time, short-circuit releases NIA
{electromagnetic), shall not trip: (s) L1-12:

L1-13:

£2-L3:
Operating time, short-circyit releases (e!ectronic) shall NIA

not trip: (s)

L2.

L3:
Test current; 1,5 times of maximum adjustable setting N/A
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 magnetic: (s)
non-tripping duration stated by the manufacturer for N/A
short-circult release electronic: (s)
Time duration of current when reduced to the rated N/A
current: shall be twice the delay-time stated by the
manufacturer: (s)
Rated current N/A

TRF No. [EC60947_2F
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Operating time, overload releases: N/A
the circuit-breaker does not trip:
Operating time, ghorf-circuit releases N/A
(electromagnetic), shall not trip: {s) L1-L2;
L1-1.3:
L2123
Operating time, short-circuit releases (electronic), shall N/A
not frip; (s} L1:
L2:
L3:

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

8.3.34 The 1,2/50s impulse voltage shall be applied five times for each polarity at intervals
parti of 15 minirmum

- rated impulse withstand voltage (kV) 6
- sea level of the laboratory: 5m
- test Uimp main circuits (KV) . 5,8
- test Uimp auxifiary clrcuits (kV) : N/A
- test Uimp controf circuits (kV) : /——A A NIA
- test Uimp on open main contacts (equipment suitable | 6,2 (/V l P
for isolating) (kV) :

a) Application of test voltage
i) Between afl terminals of the main circult connected P
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,
i) Between each pole of the main circult and the other P
poles connected together and to the enclosure or '
mounting plate, with the contacts in all normal
positions of operation.
fii) Between each controlf and auxiliary circuit not N/A
normally connected to the main circuit and:
- the main circuit
- other circuits NIA
- exposed conductive parts NIA
- enclosure of mounting plate N/A
iv} equipment suitable for isolation : P

eguipment not suitable for/is(h on

~ no unintentional disrggtivgé qjsgﬁarge during the test's
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Clause

Requirement + Test

Resuit - Remark

Verdict

Test of dielectric properties, diefectric withstand voltage (Uimp not indicated):

- rated insulation voltage (V)

500

- main circuits, test voltage for 1 min (V)

1890

- auxiliary circults, test voltage for 1 min (V)

- control clreuits, test voltage for 1 min (V)

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 .

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

2)

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

- between alt live paris of all poles connected together
angd the frame of the circuit-hreaker.

- betwean the terminals of one side connected
together and the terminals of the other side connected
together.

b)

Confrol 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 control
an auxiliary circuits which may be isolated from the
other parts during normal operation and all the other
naris connected together.

NIA

No unintentionat disruptive discharge during the tesls

8.3.3.2

For circuit-breaker suitable for isotation, the [eakage
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.

457V
0,95x10° mA(Maximum)

8.3.33

Mechanical operation and operational performance capability

83332

Construction and mechanical operation

Construction Vs

A withdrawable circuit-breaker shal 6e checked for the

requirements stated in 711 _f

N/A

TRF No. IEC608947_2F
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Requirement + Test

Result - Remark Verdict

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

NIA

Mechanical operation

A circuit-breaker with dependent power operation shail
comply with the requirements stated in 7.2.1.1.3

NIA

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

NIA

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

NfA

If the closing and opening times of a Gircuit-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 fitted to a circuli-breaker having the
maximum current rating for which the release is
suitable

N/A

Drop 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 at a
rate to reach 0V in approximately 30 s

NIA

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

it}

N/A

In the case of a release with a range of rate(d Vi {tages,
this test applies to the maximum voltage 9 the' range

NIA f/
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Verdict

The test for the upper limit is made starling from a
constant temperature coresponding 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
testof 8.3.3.6

NfA

In the case of a release with a range of rated voltages,
this test is made at both the minimum and maximum
rated contro! 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 circult-breaker cannot be
closed by the operation of the actuator

NIA

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

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 releasas 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

NIA

It shall be verified that the release will operate to open
the circuit-breaker at 70% rated control 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 contraol
supply voltages, the test vollage shall be 70% of the
minimum rated control supply voltage

N/A

8.3.3.3.3

Operational performance capability without current.

Type designation or serial number

Sample no:

Rated current In (A)
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