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TouHO 03HAYEHUE Ha TURA, NPOM3BOAUTENS ¥ CTPaHaTa Ha
NPon3B0ACTBO (MPOK3X0A) M NOCNenHo U3jaHue Ha KaTanora Ha
NpOU3BOAMTENS '

Susol, LS Industrial
Systems, KhkHa
Kopes, TS 1250H

Mpunoxetue 1

o

TexHuyecko onucaHme 1 YepTan C HaHeCeH Ha TAX pasMepn

Mpunoxetune 2

EQ pexnapauns 3a CbOTBETCTBUE

Mpunoxexue 3

MpoToxonu OT TUAIOBKM U3NUTBAHWA Ha aHrNUACKKU Uk Bbrrapcku e3uk,
NPOBEAESH! OT HE3aBUCKMA uanuTearenHa nabopaTopus — 3aBepeHn
KOTIAS, C NPUAOXER CMUCHK HA OTAENHUTE nanuTBaHuA Ha Gbnrapciu
e31K

MpunoxeHue 4

CeprutbuKat/akpeantauls Ha HeaaBucmaTa nanuTearenia
naGoparopus, NPOBENa TUNOBUTE UBNUTBAHWS NO T. 4 — 3aBEPEHO
Kornme

MpunoxeHue 5

WHCTPYKUUK 38 TpaHcnopThpaHe, criagupaxe, MOHTHPaHe, BKA.
BHLPTALLMA MOMEHT Ha 3aTAraHe Ha KneMoBUTE CbedWHEHUS,
obcnyxBaHe 1 nogabpkaHe

MpunoxeHue 6

Ha ocHoBaHue 4. 2 o1 33114
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sconnectors

. TD series

“Frame size Ll
..Convenllonai thermal current Jth: 480
: 2,3,4
:-Rated opefattonaE volia "e 690 ]
: . : 500 - B
.Rated operatlana! current'le 160
EF!ated lmpulse wﬂhstand voltage Ulmp 8
:Rated insilatl 'voltage. Ul S 750 -
Rated shor-Gi _ _ 3.6
Rated short- ume S 2200 ' 2000 2500 -
_wsthsland current, low. K 2200 . 2000 . 2500
L 555 - 960 - 690 980
1sdlation behavior .. " (] e ©
: _Tnp unit (release)
| Odlsconnector unxt k PRRIR S [ ] @ ®
Connec_t_iol_'l fixed ':.': 1 'frqn't'-'fcoﬁhe{iﬁﬂri e o ® @ @
g | rear-connestion ® L) ®
N p[_ug'-in' t'roz:\t-bon'neétior'a'g"--': 6 @ ®
i rear- connection L @ e ©
Mechanlcat T DR [Gperatlons] N 25000 25000 25000
Eleatrical fe @415 VAC [operat:ons] 10000 10000 10000
Basic dlmenssons WYH‘(D 3-pole - [mm] : ) 90<140 B6 105X 160X 86 105 160%B6
(frontoonnecnon} | 4pote : .-[mm] 120 140X 86 140 160 X 86 140 160X B6 o
Welght. .. |3pole j-_:--;k'g;' 15 2 2
{front connection) E 4pole kgl 1.8 2.6 2.6
Reference Siandard o ' ' o IEC60847-3 [ECB0947-3 IEC60947-3
The switch-disconnectors are different from the circuit-breakers in the absence of the
conventional protection unit. They keep the overall dimensicns, connection systems
and accesseries unchanged from the corresponding circuit-breakers, Insialfation
standards require upstream protection. Howeyer, thanks 1o their high-set magnetic
release, TD160 ... TS800 DSU are self protectad. |
A-2-G1
AN
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l Susol

) 400 630 800 P
- 23,4 2,3,4 2,8,4 2,3,4 Y
690 690 690 690
500 500 500 500 o
250 400 630 800
8 ) 8 8
- 750 750 750 750 -
4.9 7.1 8.5 12
- 3500 5000 " 6300 8000 o
3500 5000 6300 8000
1350 1930 2320 2560
) e ® ®
B & ® ) e
’ ™ e e o
® ™ e )
[} @ @ @
e e ® e
25000 20000 20000 10000
10000 6000 6000 3000
105 160 86 1402603110 140 260 110 210 320 135
140 160 86 1865 260 110 1865 260x 110 280 320 135 B
2 5.4 5.4 15.1
26 7.2 7.2 19.6
) IECB0947-3 |EC60947-3 [EC60947-3 IECE0947-3

Trip unit identification

A-2-62
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s for power distribution

SGusol

Electrical characieristics

160 100

Frame size

186, 20, 25, 32, 40, ‘3;8
0l

E.%:?Eg_d_curz;en_t,.-i.n- 18~100 100,125,160 50, 63, 80, 100
No, of poles * _ 34 3,4 IEEY 1,2% 3,4
Rated operational ... 690 690 690 240(1P}, 699
voltage, Ue i i “ipe _ 500 500 500 250(1P}, 500
Rated impulse w;thstand voltage Uimp : : 8 - 8
fRated insulation vollage, Ui il i I 8 CO7RO 750
ﬂated uliimate. short-c:rculz breakmg capacﬂy, lc : i T e R SRS | N AN R | L R YRR I T IS B TRRE R
i Ac: SOIGOHZ : 220/240V__ {_kA]_ : 50 .8 - 50 85 85 | 100 | 200 30;1;) 5??;’) 200
. 3B0MI5Y. 37 50 37 | m 50 | 85 [150 s0 | 85 | 150
1] 440/460V. 26 | .37 25 37 60 | 70| 130 50 | 70 | 130
2| 4807500V 18 | 25 18 25 30 | 50 | 86 30 | 50 | 85
i ; 660/690'\/- 6 | 8 6 8 5| 8|10 s 8 | 10 % B
N ' 16{1P)| 25(1P)
o DC 37 _ 50 - 37 50 42 | 65 | 100 42 65 100 \
| i 37 50, 37 80 42 | 65 | 100 42 | 65 | 100
-Ha!ad serwce breakmg capaclty. Ics K 100% | 100% 100% 100%  100% [ 100%{100% 100%}100%{100% /ij{ i
Rated shoki-circiilt makm 8 i ' s ¥
AC 50/601'12' B o i . ~ 105{1P); 105{1P),
: ke 105 187 105 187 18? 220 44Q 187 | 220 440
380/415V 777 105 . 77.7 105 105 | 187 | 330 105 | 187 | 330
440/460V. 525 777 525 77.7 105 | 154 |'286 105 | 1564 | 286
480/500V 36 | 525 38 52.5 63 | 105 143 . 63 | 105 | 143
| 660/690V 8.2 13.8 9.2 13.6 8 1 14 | 17 8 14 | 17
‘Category of utiEiza_tio_n S A A A A
Isolation behavior [ @ e e
“Trip unit {release) - ; - ' -
o Thermal-Magnettc : Cani :
| ®fixed-thermal, 'fl'xed magneuc SETETETU @ @ @ ]
: Oadjustable -thermal, fixed-magnetic - '_ : '_;.:F.MU . @ ® @ L i
@adjustable- thermal adjustable magnetxc TUATU - - - -
@ magnetic only = g : MTU fnind - - - -
Electyonie o C :
@Lsl o : -E.T_S ***_ - - R -
LSl Lo ETMRRR - - - -
Option | -Earth-fault protection, Ig= = - == . - - - -
“ 7] 'Zone selective interlockmg, ZSE - - - -
| Ammeter S - - - -
1 Communications ..~ w5 R R R R -
Earth-leakage prolecuon moduEe ol - - - -
Connection | fixed =~ front-connection - @ ) e ®
S i rear-connection L B (] ] ® L ool
plug-in - {front-connection o - - [) |
v lrear-connection - - @ @+
Mechanical life T {operations] 25000 25000 25000 25000
Electrical iife @ 415 V AC T [operations] 10000 10000 10000 10000
Basic dimensions, WXHXD{1-pole =~ " “[mm] - - - 35 140 86
{front connection) . © " 3-pole s 111 ) 76 130 82 76 130x82 90 140 86 90 140 86
coer e 4epele T T mm) 101 130 82 101 130 82 120 140 86 120 14086
Weight Lo 1-pole ) C kgl - - - 0.57
{front connection) . 3-pole kgl 1,05 1.5 1,5
S o H4epole kgl TR 1.8 . 1.8
Reference standard . ‘dEOEUQﬂ- ] IECG0947-2 |[EC60847-2
b *** Ayailabla for 3pole circuit breakers
A-2-1 t2m ot pplsaie o ool
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Husol

400

S
40, 50, 63, 80,160 (100)¥, 125, 160 125, 160, 206, 250 300, 400 500, 630 700*%, 800
2*, 3,4 2% 3,4 2%, 3, 4 2%, 3,4 2*3,4 2% 3,4
590 690 630 890 690 690
500 500 500 500 500 500
8 8 8 8 8 8
750 750 750 750 . 750 750
100 | 120 | 200 100 | 120 | 200 100 | 120 {200 100 | 120 { 200 {00 | 120 | 200 100 | 120 | 200 -
i 50 | 85 | 150 56 | 8 | 150 50 | 85 | 150 65 | 85 | 160 66 | 85 | 150 66 | 100 | 150
50 | 70 | 180 50 | 70 | 180 50 | 70 {130 65 | 85 | 130 65 | 85 ] 130 65 | 100 | 130
22 |65 | 85 42 | 65 | 85 42 | ©5 |85 42 | 65 : 8 42 | g5 | 85 42 | 85 | 100
0 ¢ 15| 20 10 | 46 | 20 10 | 16 -] 20 10 i 20 | 35 10 | 20 | 38 10 | 20 35
50 | @5 | 100 50 | 8 | 100 50 | 8 | 160 50 | 85 | 100 50 | 85| 100 50 | 8 | 100
56785 | 100 50 | 85 | 100 50 | 8 | 100 50 | 85 | 100 50 | 85 | 100 50 | 8 | 100
100% | 100% | 100% 100% | 100% | 100% 100% | 100% | 100% 100% | 100% | 100% 100% | 100% | 100% 100% | 100% ; 100%
200 | 264 | 440 220 | 264 | 440 220 | 264 | 440 220 | 264 | 440 220 | 264 | 440 220 | 264 | 440
105 | 187 | 330 105 | 187 | 330 105 | 187 | 330 143 | 187 | 330 143 | 187 | 330 143 | 220 | 330
105 | 154 | 286 106 | 154 | 286 105 | 154 | 286 143 | 187 | 286 143 |-187 | 286 143 | 220 | 286
as | 143 | 187 88 | 143 | 187 88 | 143 | 187 88 | 143 [ 187 88 | 143 | 187 88 | 187 | 220
17 | 30 | 4¢ 17 | 80 | 40 17 | a0 | 40 i7 | 40 | 74 17 | 40 . 74 7 | 40 | 74
A A A A A A
® € @ [ @ @
® ) e D) @ @
L] ) @ @ @ @
. - @ [ e @ e
® [] ® @ @ ©
L) @ @ [ ® e
- - - @ @ e
- - - ) @ @
- - - e @ @ B
- - - @ ® @
- - - @ ] [
- - - @ e @
® L) [} @ @ @
[ ] @ @ ] @ @
@ @ @ [ © @
® e @ [ & [
25000 25000 25000 20000 20000 10000
10000 10000 10000 6000 6000 3000
105 160 86 105 160 86 105 X 160 % 86 140 260 110 140 260% 110 210X 320% 135
140 160 86 140 160 86 140 < 160 X 86 1865 260 110 186.5 260 110 280X 320 135
2 2 2 5.4 5.4 15.1
2.6 2.6 - 72 7.2 19.6
[EC60947-2 IEG60947-2 |Eceog477& J IECE0947-2 |EC60947-2
B The Wrip unit ATU is available fmm12 Eb
: V( A-2-2
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ICCBs for

Suzol

Electrical characteristics

TS1000

TS1250

781 600

4000

1250 1800
73,4 3,4 '-_-__3,4
Hated currem (A) ©.800, 1000 1250 * 1600
R 80D, 1000 1250 1560
. . 8OO, 1000 - 1240 1420
Rated insulailcm voltage' IR 1000 1600 1600 .
‘Rated impulse wﬂhstand vo|tage (kV) R 8 8 g
}Hated operatlonai vollage (V) i ACSO/GOHZ 690 690 690
Haled short—_ fcunt breakl g capaclty s P R Sl TN CH N SH
IEC60947-2 - Rated uflimate short-clrcuit Boor2aov. 85 | 76 | 200 56 75 55 75
AC50/60Hz, -.'breakmg capacny. (kA) (Ecu) : 3807415V 50 70 1 150 50 70 50 70
Sym). “440/460V 50 | 65 | 130 . 60 65 50 65
| 4B0/500V, - 4 | 50 | 100 40 50 40 50
660/690V a5 | 45 | 50 35 45 35 45
TTRS0V2P A I : . -
Tooovep N - - .
S 7ROV 3P - - - - - -
S Hated seryice ' T R S '
T 100% | 75% | 100%  100% 75% 100% 75%
-breakmg capamty (Ics) : AR
- Rated shart-clreit ACSO/SOHZ 18 25 12 25 25
' makmg capacity (kA) (|cw) 8s - - -
Ovemdmg mslantaneous protecllon ' 5 ___E_&A_pea_k'__ ' 50 30 50 50
Isolation . T O 5 5
Category ST B A B B
L - Mechanical fife (oberaiio_ns) o B 10000 4000 10000 10000
(Life cycle)  Electricallife -~ . .~ 440V ' lni2 8000 4000 5000 5000
. (operations) . 5600 3000 4000 2000
S Tggov - In2. 4000 3000 3000 2000
B In - 2000 2000 2000 1600
Pollution degree e S 3 3 3
Dimension (mm) | " apole, 327 %210 X152.5
H WD ' “4-pote 327 280 1525
Weight (kg} . 3-pole Y 13
‘4-pole ){j 16.8
A-2-65 I3

AN
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R TEXHUYECKO ONUCAHUE

TPUMOMIOCHI BBTOMATNYHM NpekbeBaqn cepust Susol 3a Tok o1 1250 Ao 1600A,

ABTOMaTUYHM npekbesaun cepus Susol TS ca npowssepequ oT dupma LS Industrial Systems
NpeacTaBnaBatT  MeXaHWyHM KOMYTaLMOHHW — anapatw, cnocobHW Aa  npoBexpgat w  Aa
BKAIOYBAT/U3KTIOUBAT PbUHO ENEKTpUHecky Tokose A0 1600 A BLB Bepuru npyu HoOpManHu ycnoens u

YCHOBUATA Ha NPeTosapsaHe W KbCo CheAlHeHue.

Aa NpoBeXpaT 3a onpegeneHo BpeMe W Aa uaknio4eat aBTOMaTWHHO TOKOBE BLB BEPUFKM TMPH i\
\\
S

TANOTO Ha ABTOMATUYHW NpeKkbCBaYn e MapaboTeHo upes GopMoBaHe Ha YCTORMMB Ha HarpaBaHe, Ha
OMbH M Ha MexaHWdHW yAapu waonauuoren maTepuan. B MOHTUPAHO CBbCTORHWE CBINAacHo \
WHCTPYKUMUTE Ha NPOU3BOAMTENS W CNes ONPOBOAABAHE aKTUBHUTE YacTW Ha MUHUATIOpHUTE -

aBTOMatuYHK ApeKbCBavn He Ca AOCTBNHY.

Mpy BEpTUKANHO MOHTUpaHE Ha aBTOMaTWYHK W TOBApOBW NpPeKbCBa4WM NOCTBT Ce ABWKW B
HanpaBneHue ,Harope - Hagony", npu KOETO KOHTaKThTe Cce 3aTBapAT Npu ABWXEHWe ,Harope",
ABTOMATUUHU MPEKLCBaUN ca cHabgeH C SCHO BUAWUMO OT YenHarTa CTpaxa CpeACTBO 3a yKasBaHe Ha
3aTBOPEHOTO K OTROPEHOTO NONOXKEHNE Ha KoHTaKTHaTa cuctema- Oanadenue ,ON/OFF” Bbpxy nocTa
3a ynpaenenve. Mpu 3ageiicTBaHe Ha 3awuTara (MK HaTuCKaHe Ha crelvaneH GyToH Ha nuuesata
cTpaHa) nocTa 3actasa B , Trip” NONOXEHUE, KOETO & OKa3aHo CbC CUMBON Ha YenHaTa cTpaHa. 3a pa
ce BKITIOUM MpeKbeeava ot ,Trip” nonoxexwe NocTsbT MbpBO TpADBa Aa Ce& NPUABWMKY HAZONY KbM
nonoxerue ,OFF”, a crnep ToBa Harope Ao nonoxenve ,ON”. YcrpolcTeaTa OTroBapsaT Ha cnefHuTe
craHgaptv: ENJIEC 60947-1, EN/IEC 60947-2, EN/IEC 60947-3, EN/IEC 60947-4.

Mpextceaunte ca mapkupadn ¢ CE mapkupoBka 3a CbOTBETCTBME U Ha nWUeBUst naHen Ha
YCTPOWCTBOTO Ca OTNe4aTaHu CneAHNUTe OCHOBHN napamMeTpi.

Pa3pnseH TOX Npy pasnu4Hi HanpeXeHns
JonycTUmMo MMMYACHO HanpexeHue Ha vusnonayusta
HomuHaneH ToK

HoMuHanHo HanpexeHue

KpaTxoTpaiiHo u3anLpaH ToK

PaBoTHa M3KNouBaTeNHa Bb3MOKHOCT

ABTOMaTUUYHW 1t TOBapPOBY NpeKkbeBauy cepus Susol ca cHabaeHn ¢ poTaunoHHa KOHTaKTHa cUCTeMa U
MMaT NOBULLEHA M3KMIOMBATEHA Bb3MOXHOCT NOpaan ABOMHOTO pasKbCBaHE BCEKW NOMKOC.

“ ,.-”\Vf"w‘i,.,--f‘*kﬁ
s ¢

PoTauvoHHaTa KOHTaKTHa cheTeMa UMa CrnefHuTe npenMmyLiecTsa:
- [OeoiHOo paskbCBaHe Ha BCEKK Nonoc
- MurHoBeHHO OTBEX[aHe Ha Abrata KbM ABIOracuTenHuTe Kamepu
- [loBniuaBa ALNTOTPARHOCTTa Ha KOHTaKTUTE KaTto rv npegnassa ot
W3HOCBaHe
- OTnU4HK TOKOOrpaHuYasally CBONCTRA
- Bucoka W3KmoYBaTenHa Bb3MOMKHOCT NPy KOMNaTHY pasmepu

581
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TS 1000, 1250, 1600A
Front Type

i\% A '.\-\W-/ & /‘{
Py

N

_insulation barrier

\\\

Piate protection

Mounting hole

270
327
a3

65 [T

327

\Trip button /

2835

5.7
mm
F
i

mi|

372

{167

1498

1525
156.8

1627

190.6

[mm]
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HEKJAPAIMSE 3A CHOTBETCTBHE

Jonynoanucanust Brapumup Jlazapos, ;

Yrpasuten na pupma “BuB Msomaruk” OOH, Codus, yn. Tlupun 40A

N
\

B KauecTBOTO CH Ha Thpropexu npeactasuTenn a LS Industrial Systems Co., Litd.

Jeicnapupame, ye NPOIYKTHT:

Mapxka: LS Industrial Systems

HpoaykT: ARBTOMATHUEH NPEKLCBAY
TSI000N, TS1250N, TS1600N
T81000H, TS 1250H, TS1600H
TS1000L, TS1250L, TS1600L
TS1000NA, TS1250NA, TSI600NA

Cepusn: SuSoi
3a KOHTO Ce OTHACSH TA3M AeKAapauus, NpH YCIOBKe, ue & HicTanupan, obciyxsati i

H3M03BAH 3& NPMIOKCHNS, 38 KOUTO ¢ IPCAHAIHAYCH, € B3 ChOTBETCTBHE CHC CHACHHHTC
craiapTH, TCXHHYECKH OJlClﬁpeHHﬁ WK APYTrH HOPMATHBHHA alTOBE!

1EC 60947-1
TIEC 60947-2

Ha ocHoBaHue un. 2 ot 33114

Codmn, 18.01.2012

N A e 583



CB TEST
CERTIFICATE

Ref. Certificate No.

' NL-20335

' |JEC SYSTEM FOR MUTUAL RECOGNITION OF TEST CERTIFICATES
FOR ELECTRICAL EQUIPMENT (IECEE) CB SCHEME .

g

. lssued by: DEKRA Certification B.V. !
‘\ Product; Moulded-case circuit-breaker !
i Applicant: | LS Industrial Systems Co., 1026-6, Hogye-dong, Korea, Republic of | N
i Ltd. Dong-an-gu Anyang-si, i
; Gyeonggi-do !
Manufaciurer: LS industrial Systems Co.,,  1026-8, Hogye-dong, Korea, Republic of i
| 14d. Dong-ar-gu Anyang-sl, d
Gyeonggi-do
Factory: LS Industriat Systems Co., 1026-6, Hogye-dong, Karea, Republic of Ph
Lid. Dong-an-gu Anyang-sl, ;
. Gyeonggl-do i
] Rating and principal ' 3P#3P+N MCCB (elestronic); Ue = 220/240, 380/415,
| characteristics: i 4400460, 480/500, 660/690 V;
i : | le =630, 800, 1000, 1260, 1600 A; Uimp = 8 kV; Ui = 1000 V;
| TS1000H, TS1250H, TS1600H:
i lcu =75 kA at 220/240 V, 70 kA at 380/415 V, 65 kA at !
: £ 440480 V, 50 kA at 480/500 V, 45 kA at 660/690 V; fcs =
75% of Teu; low = 25 kA — 1 5; i
; TS1000N, TS1250N, TS1600N:
5 fou = 55 kA at 220/240 V, 50 kA at 380/415 V, 50 kA at :
i 440/460 V, 40 kA at 480/500 V, 35 kA at 860/690 V; Ics =
100% of low; low = 25 kA— 1 5; |
i [P30; 50/60 Hz; Utllizaticn category B; s
i :
| Trade mark (if any). LS !
.
. Type of WMT :
- Manufacturer's :
! Testing Lahoratories
¢ used
Model/Type TS1000N, TS1250N, TS1800N, TS1000H, TS1250H, TST1600H ;
" reference:
| ‘ “
| Additional information: . - i
i i
! Sample of product 60847-2(ed.4%;am1
I tested to be in |
' conformity with 1EC:
| Test Report Ref. No: 2131728.51
. This CB Test Cerlificate is issued by the Nationat Cerfification Body:
|| DEKRA Certification B.V.
1 Utrechtseweg 310
P.O. Box 5185 |
6802 ED Arnhem ‘
g Ha ocHoBaHue un. 2 ot 33/J1 g 1 '
. The Netherlands A DEKRA Cerfification is
' Signed by: H.R.M. Barends former KEMA Quality
" Date of issue: 2011-04-19 " ,
o o i
' §
\ [ L 584



Test Report issued under the responsibility of:

TEST REPORT
IEC 60947-2

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

Report Reference No.................... . 2131728.51

Date of isSSU....ccciv e . 2011-04-19 2\\

Total number of Pages .....coc.ceeeevvennn. 133 m\
e

CB Testing Laboratory.................. . DEKRA Certification B.V. w_;:”\

AdArESS .o . Utrechtseweg 310, 6812 ARNHEM, The Netherlands v

Applicant’s name.............. - LS Industrial Systems Co., Ltd.

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

Test specification:

SEANAAMT _....ocvevs et . JEC 60947-2:2006 (4™ Edition) + amendment 1: 2009

Test procedre .......coveieenn e ;. CB

Non-standard test methad..............0 N/A

Test Report Form No...................... . |ECB0947_2F

Test Report Form(s) Criginator........ . KEMA Quality BV

Master TRF . e :  Dated 2010-01

Copyright ® 2010 IEC System for Conformity Testing and Certification of Electrical Equipment
(IECEE), Geneva, Switzerland. All rights reserved.
This publication may be reproduced in whole or in part for non-commercial purposes as long as the IECEE is acknowledged as

copyright owner and source of the material. IECEE takes ho responsibility for and will not assume liability for damages resulting from
the reader's interpretation of the reproduced material due to its placement and context.

I this Test Report Form is used by non-JECEE members, the IECEE/IEC logo and the reference to the CB Scheme
procedure shall be removed.

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

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

Trade Mark ....coovveeeecemcrvivrcnierenenn s LS

Manufacturer ......cooviinoieee - LS Industrial Systems Co., Ltd.

ModelType reference.......cocoeenenne © TS1000N, TS1250N, TS1600N, TS1000H, TS1250H, TS1600H
Ratings ..o veerverreeerciiiincinnreneen © B30, 800, 1000, 1250, 1600 A

¢ "
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Report No, 2131728.51

Page 2 of 133

Testing procedure and testing losation:

(] ¢B Testing Laboratory:
Testing location/ address.........ccc.cceoe ;

(1 Associated CB l.aboratory:

Tesiing location/ address ..o

Tested by (name + signature)....... {: e
Approved by (+ signature) ...

] Testing procedure: TMP (}
Tested by (name + signature)....... ——
Approved by (+ signature) ... M’“‘“‘"é‘ )

Testing location/ address........ccocee e

[X] Testing procedure; WMT

Tested by (name + signature)......:.  Oh Junsick Ha ocHoBaHKe un. 2 ot 33/1[
Withessed by (+ signature)...........  F.S.Stikwerda ™
Approved by {+ signature) ............ H.G.M. Kormelin

Testing location/ address.........cccc.c......t. LS Industrial Sys =

1, Songjeong-dong, Heuﬁ-g,;deolk-gu Cheongju-si,
Chungcheongbuk-do, Korea

[] Testing procedure: SMT
Tested by (name + signature).......
Approved by (+ signature) ......... :
Supetvised by {+ signature)......... :

Testing location/ address........cc....ul

[l Testing procedure: RMT
Tested by {name + signature)......:
Approved by (+ signature} ........... :
Supervised by (+ signature)..........

Testing location/ address. ...l

TRF No. [EC60047 2F

Y. )L\ 586



Page 3 of 133 Report No. 2131728.51

........

Summary of testing:

Testing location:

B.3.3 Test sequence | General performance LS industrial Systems Co., Ltd. CheongJu
characteristics Plant

1, Songjeong-dong, Heungdeok-

gu Cheongju-si, Chungcheongbuk-

do, Korea, Republic Of

Tests performed (name of test and test clause}:

8.3.4 Test sequence |I: Rated setvice short-
circuit breaking capacity

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

8.3.6 Test sequence IV: Rated short-time withstand current

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

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

Annex H: Test sequence for circuit-breakers for IT systems. -
4pole is covered by tests of Annex H on the TS1800H 3pole z\{m T
because the construction is identical. Mw%

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

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

Summary of compliance with National Differences: N/A

Copy of marking plate

TS 1250H S 1000

TS 16001 TS 1000N TS 1000
18004 BR0A

16E0A 12504 004 830

UI 1000V Ulmp BkY Ut 4000V Ulmp BKY Ul 1000V Uimp BkY U1 000V Ulmp 8KV U1 1000V Ulmp BKY
Us{V) |W5s& Ualv) lwﬂfg Ue(V} lw(‘& Us(V) fouflAy Us(v} Ik}
200240 ~ 220840~ 55 2040~ 5B 2200240 ~  BEKA 23Rk~  BEKA
380415 ~ BOA 380415 ~ 5O0KA 300/416 ~ BOKA 2B/415 ~ BOKA 300/416 ~ 5O
HOBB0  ~  BOKA 240450 ~  SOKA 40480~ BOKA SA0/4B0 ~  BOKA 460450 ~  5OKA
4505300~ AOKA 4B0/800  ~  4OKA 4600500~ 4DkA 4800500 ~  ADKA ~ AOKA
BOOBBD  ~ 35 BE0GO0  ~  35KA 660K00  ~  35KA BE0ME0  ~  35KA 68030 ~ S5KA

fom = 100% Jou Jea = 160% fou Joa » 106%, fes 1o = 100% feu foa = §00% bou

Voo m 2RI 1w m 2EickS o low m 28340 1o m ZERRI e I o ZgASe
[ Jsomotz [—bx ] somosz [ ]susohz [——b< ]sn80Hz [==p 15080z
{EC 600472 CelB [ECB09472 __ CalB [EC 808472 CatB EC60847.2  CstB IEC B0gAT-2___ CatB
15 Induarhs) Eyviees 15 Iniliits) Eyetana 15 Intmele] Sntacs LS Fndeeiricl Systsam T8 ndariind Spetome
MADE $ XOREA. SADE M XDREA HADE H KOREA A 3 KOREA AADE W KOREA

TS 16000

16DDA
UL 1000V Liima BRY

TS 12500

12504
U 4000 Uimp 84

TS 1000R

10G0A
Y1000V Uimp EXY

TS 1000H
A

&80
Ui 1000V Ulmp BkV

TS 1000H

6304
U1 1000V Ulmp 8k

Voiv} o) ) ToulkA) UV o) ) Touli) Ue{v) cufkA)
204~ THA 20ldg  ~ T5KA 2200240 ~ THHA 220/240 ~ 7O 220/240 ~ 7OKA
380/416  ~  TOKA 3501416 ~  TORA 380416 ~  T0WA 380416 ~ TOKA 3300416~  TFOKA
440/460 ~  B5KA 4501460 o~  BhHkA 440/460 ~  BEKA 440/480 ~  BSKA 4407480 ~  85kA
480/500 ~ GOWA 455500  ~  5OKA 480500 ~  BOKA 4B0/500  ~  BOKA 430/600 ~  50KA
GEOERD  ~  ABKA 85080 ~  45KA G080 ~  45KA BEOMBO0 ~  ABKA 860080 ~  ABKA
bea = T5% fou Ion = TE% bza ap = 75K 120 oo = T4 ban ks = T5% bsu
lawy = BEXAITR oo m S8RAN D baws = 2852 e = ZELAIe oy = 28 A e
B0/0HZ == Jsom0Hz [— %~ ] sa80Hz [—"B ] sosoHz |
[EC 80847-2 CatB [EC 609472 CatB |EC 60847-2 CatB 1EC 80847-2 CetB |EC BOB4T-2 CatB

RS Brlmerhi] Syelms 1S Exdrerie] Syetas S trdzeidc] Syvinms 18 lafeeiol Syeisame 8 Iafrei] Syelvna

EADE W KOREA HATC B KOREA HADE B KAREA WADE M KOREA WADA Bl KDREA
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3.1. Utilization category: (A or B

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

3.4. Method of controlling the operation mechanism:
{dependent manual, independent manual, dependent

power, independent POWET ) ... cerneessrees s :
3.5. Suitability for insulation: (suitable, not -suitable)..... ... :
3.6. Provision for maintenance: (maintainable, non
Maintainable} ... :
3.7. Method of instaflation: {fixed, plug in, withdrawable:

3.8. Degree of protection: (IP code)..vvivvccce e, :
4.7. Type of release (thermo-magnetic / electronic)............ X
4 8. Integral fuses (integrally fused circuit-breakers)

Type and characteristics of SCPD ... ccceevevvininien s :
7.3 Electromagnetic compatibility (EMC)

Environment A or B ... :
Circuit-breaker for use on phase-earthed systems ............. :
Circuit-breaker for use in T systems ..o ivvvnncnnen :
Rated and limiting values, main circUlt ......oooeveveecnen e :
- rated operational voltage: Ue (V) ..o :
- rated insulation voltage: Ui (W) ... :
- rated impulse withstand voltage: Uimp (KV} ..o :
- rated operational current: 18 (A} oo :
- KNG OF CUITBNL.....ov v e :
- conventional free air thermal current: Ith (A) ..o :
- conventional enclosed thermal current: lthe (A} ............... :
- cuirrent rating for four-pole circuit-breakers: (A) s :
- TUMBDET Of POIES 1.vviirri e :
- rated frequency. (Hz) .o :

- integral fuses {rated values)............ccoceervivercnciscn e :

B
Air
Moulded case

Independent manual

Suitable

Maintainable

Fixed
1P30
Electronic
N/A

A

NAA

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

1000 V
8 kv
630, 800, 1000, 1250, 1600 A
AC

1600 A
N/A

N/A

3/4P

50/60 Hz
N/A

o

TRF No. [EC60847_2F
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R

rated short-time making capacity: lom (KA) oo : 185 kA

rated ultimate short-circuit breaking capacity: lcu (kA).. ...... TS1000H, TS1250H, TS1600H
75 kA [ 2208240 V, 70 kA / 3808415 V,
65 kA / 4408460V, 50 kA f 4808500V,

45 kA / 660&690 V

TS1000N, TS1250N, TS1600N

55 kAf220&240 V, 50 kKA/3808415 V f;:\ e

50 kA/M4408460 V, 40 KA/4B08500 V \,\

35 KA/BB0&E90 V -
rated service short-circuit breaking capacity: Ics (KA) ......... ; lIes = 75% lou (H-type), lcs = 100% leu (N-type) ,,\g‘
rated short-time withstand current: lew (kA/s) . 26kA1s N

- kind of current: (AC, DC) ..o © NIA

- rated frequency: (HZ) i o N/A
- rated control circuit voltage: Ue  nature, frequency, V) ... N/A
- rated control supply voltage: Us (nature, frequency V) ... N/A

Air supply control circuits: (pneumatic or electro-pneumatic) : N/A
- rated pressure and its Mt : N/A

- volumes of air, at atmospheric pressure, required for each N/A
closing and each opening operation .. :

Rated and limiting values, auxiliary Gircuits......ccoovoev e . N/A

- rated operational voltage Ue (V) ... o N/A
- rated insulation voltage: Ui (V) .o : N/A
- rated operational current: 18 (A) .. ; N/A
-KINd of GUITENL.......ciie et e o N/A
- rated frequency. (Hzh v e T NA
- number of CICUIES ..o © NIA
- number and kind of contact elements ... . N/A
- rated uninterrupted current: Tu (A ¢ N/A
- utilization category: (AC, DC, current and voltage)............ : N/A
Short-cireuit characteristic :

- Rated conditional short-circuit current (KA) ... T N/A
= kind of protective deviCe..........ccccininnniini o N/A

TRF No. IECE0847_2F
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Releas:

1) shunt release.... ..o :

2) Over-curment release ... ;

) INStaNtaN@OUS ... P

b) definite time delay ... P

c) inverse time delay......cooonincii P

- independent of previous load........ocoiieveei P

- dependent on previous load; {for example thermal type N/A )
FEIBASEY ....v.erecriirer ettt s : (: o
3} Undervoltage release {for opening) ......oeeeirrvcinincnees o N/A

4} Other releases ... s : N/A B
Characteristics : ,,{\.‘-»{:% "~
1) Shunt release and undervoltage release (for apening)... : ¥
- rated confrol circuit voitage: Uc ( nature, frequency, V} ... N/A

—KIind 0f GUITENE. ... e s : N/A

- rated frequency: (f AC) ..o : N/A

2) Over-current release ... :

~ PEEEE CUETENE vt r e e e s e ee s e e s : B30, 800, 1000, 1250,1600 A

-kind of CUFTEM....cco e : AC

- rated frequency: (FAC) ... . 50/60 Hz

- current setting (or range of settings) ..., © 04~101n

- fime settings {or range of settings) ........crneeecicicnnnc . 50, 100, 200, 300,400 ms @ 1,6~ 10 ¥r

TRF No. IEC60947_2F
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Classification of installation and use ..o . Moulded case circuit breaker

Supply Connection. ... : 3phase+N

Possible test case verdicts:

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

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

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

TOSHING .....oocvviie e s s B
Date of receipt of test item ......c.coeceeevcvenevcccneececnnns July 10, 2010

Date (s) of performance of tests ...t JUly 12, 2010~ August 30,2010

General remarks: Wﬁw

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

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

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

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

TRF No. [EC60847_2F
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General product information:

Subject

Molded-case circuit-breaker

Manufacturer

LS Industrial Systems Co., Ltd.

Type designation

TS1000N, TS1250N, TS1600N
TS1000H, TS1250H, T31600H

Rated ultimate short-circuit breaking capacity

Frame size 1000, 1250, 1600 AF
Number of poles 34P
Rated frequency 50/60 Hz
Rated operational voitage AC 220/240, 380/415, 440/460, 480/500, 660/690 V
ated insulation voltage AC 1000V
Rated impulse withstand voltage 8 kV
Suitability for isolation Yes
Rated current 630, 800, 1000, 1250, 1600A
H N
75 KAJ2208240 V 55 kA/2208240 V "’”6
70 kA/3808415 V 50 kA/3808415 V F

3
L § o
b

65 kA/4408460 V 50 kKA/4408460 V
50 kA/4808500 V 40 kAJA80&500 V
45 kAJGB0&690 V 35 kA/6B0&B90 V
Rated service short-circuit breaking capacity fcs = 75% lou lcs = 100% lcu
Rated short-time withstand current 25 kA 1sec
Utilization category 8

Type of tripping device

Elactronics Trip Device

Short time releases:

Current setting (or range of settings)

1,5-2-3-4-5.8-8-10 Ir {adjustable-8 settings}

Time setting (or range of setting}

2% off ; 0.05-0.1-0.2-0.3-0.4 (adjustable-b settings)
12t on : 0.1-0.2-0.3-0.4 (adjustable-4 settings)

Instantaneous releases:

Electronics Trip Device

Current setting (or range of settings)

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

Time setting (or range of setting}

Fixed (<50ms)

tong time release:

Current setting {or range of settings)

0.4~1.0 In {adjustable-54 settings)

Time setting (or range of setting)

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

Type of neutral

Over-current release

Release dependent on ambient air temperature

No

Referance temperature

40°C

Dimension of specimen

327(H}X210(W)X152.5(D)[3P] / 327(H)X280(W)X152.5(D)[4F]

Dimension LIf metal screen

644({H)X357 (W)X 152.5(D)[3P] / 644(H)X427(W)X152.5(D)[4P]

TRF No. IEC80947 _2F
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IEC 60947-2

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 fegible when the circuit-breaker is installed.

- rated current

630, 800, 1000, 1250,
1600 A

- suitability for isolation, if applicable, with the
symbol s

Compliance

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

Compliance

Marking on equipment not needed to be visible after mounting:

- manufacturer's name or trademark

LS

- type designation or setial number

TS1000N, TS1250N, TS160GNTS1
000H, TS1250H, TS1600H

- IEC 60947-2 if the manufacturer claims IEC 60947-2 P
compliance with this standard.
- utilization category B
- rated operational voltage(s) Ue 2201240, 380/415, 440/460,
480/500, 660/690 V
- Circuit-breaker for use in |T systems: Compliance P
Circuit-breaker for which all values of rated
voltage have not been tested according to
annex H or are not covered by such testing,
shall be identified by the symbol'<> which shall
be marked on the circuit-breaker immediately
following these values of rated voltage
- value {or range) of the rated frequency and/or | 50/60 Hz P
the indication DC {or symbol)
- rated ultimate short-circuit breaking capacity. | TS1000H, TS$1250H, TS1600H P

lcu

7T5kA2208240V, 70kA /3808 415V,
65kA/A408460V, 50kAMB08500V,
45kA / 6608690V

TS1000N, TS1250N, TS1600N

55kA/2208240V, 50 kA/380& 415V,
50kA/4408460V, 40 kKAABO&SE00V,
35kABB0&690V

TRF No. EEC60947_2F
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IEC 60947-2

Clause Requirement + Test Result - Remark Verdict
- rated service short-circuit breaking capacity. | les = 75% lcu (H-type), P
Ies fcs = 100% lcu (N-type)
- rated shott-time withstand current, (lcwjand  |{25kA1s P
associated short-time delay, for utilization
category B
-line and load terminals, unless their Immaterial P
connection is immaterial
- neutral pole terminals, if applicable, by the - NIA L
letter N g N
- protective earth terminal, where applicable, by |- N/A
the symbol acc. 7.1.9.3 of part 1 :)
- ref. temperature for non-compensated thermal |- NA |

releases, if different from 30°C

c) Marked on the circuit-breaker as specified in item b}, or shall be made available in the
manufacturer's published information:
- rated short-circuit making capacity {lcm) 165 kA
{if higher than specified in 4.3.5.1)
- rated insulation voltage. (Ui} if higher than the | 1000V P
maximum rated operational voltage)
- rated impulse withstand voltage (Uimp), when |8 kV P
declared.
- pollution degree if other than 3 3. P
- conventional enclosad thermal current (Ithe} if |- N/A
different from the rated current:
- |P Code, where applicable: IF30 P
- minimum enclosure size and ventilation data |- N/A
(if any) to which marked ratings apply.
- details of minimum distance between circuit- | Compliance P
breaker and earthed metal parts for circuit-
breaker intended for use without enclosure:
- r.m.s sensing if applicable, according to - N/A
F4.11
- suitability for environment A or B A

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

N/A

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

TRF No. IEC80947_2F
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IEC 60947-2

Clause Requirement + Test Result - Remark Verdict
- rated control circuit voltage of the shunt - N/A
release andfor 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 |- N/A
of current, rated frequency (if AC) and rated
voltages of the auxiliary switches, if different
from those of the main circuit.

&) Terminal shall be clearly and permanently identified in acc, with IEC 60445 and annex |
L:
- line terminal - N/A \\
- load terminal i NA | D
- neutral pole terminal "N” N P ’éﬁ,
- protective earth terminal @ - NA
- terminal of cails {(A/B) - NIA
- terminal of shunt release (B ) - N/A
- terminals of under-voltage release (D) - N/A
- terminals of interlocking electromaghets (E) - N/A
- terminals of indicated light devices (X) - N/A
- terminals of contact elements for switching - N/A
devices {no)

7.1 CONSTRUCTION

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

TRF No. [EC60947_2F
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IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
Mechanism fitted with interlock, which only - N/A
permit
the main contacts to be closed when in
disconnected position.
The isolating distances between the isolating - N/A
contacts cannot be inadvertently reduced.
7.1.21 Resistance to abnormal heat and fire - N/A
part 1
7.1.3 part 1 | Current-carrying parts and their connection Compliance
7.1.4 Clearances and creepage distances:
For circuit-breakers for which the manufacturer has declared a value of rated impulse
withstand voltage. (Uimp.)
Clearances distances:
- Uimp is given as: 8kV
- max. value of rated operational voltage o 399V
arth ...
- nominat voltage of supply system: G690V
- overvoltage category. v
- poliution degree: 3
- field-in or homogeneaous. Inhomogeneous
- minimum clearances {mmj}: 8 mm
- measured clearances {mm): 31,3 mm
Creepage distances:
- rated insulation voltage Ui (V) 1000V
- pollution degtee 3
- comparative tracking index (V} 175< CTl <400
- material group Hla
- minimum creepage distances {mm) 16 mm
- measured crespage distances (mm) 32,9 mm
7.1.5 part 1 { Actuator
7.1.5.1 Insulation
part 1 i
The actuator of the equipment shall be insulated | Compliance p

from the live parts for the rated insulation
voltage and, if applicable, the rated impulse
withstand voltage

TRF No. IEC60947_2F

;‘Li\f \va?\

\

596



P

Page 13 of 133

Report No. 2131728.51

IEC 60947-2

Clause

Requirement + Test

Result - Remark

Verdict

If it is made of metal, it shall be capable of being
satisfactorily connected to a protective
conductor unless it is provided with additional
reliable insulation

1

N/A

if it is made of or cavered by insulating material,
any 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

Compliance

7.1.52

Direction of movement

The direction of cperation for actuators of
devices shall normally conform to IEC 60447.

Compliance

Whers devices cannot conform 1o these
requirements, 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

Compliance

7.1.6 part 1

Indication of contact position

7.1.6.1
part 1

Indicating means

When an eguipment is provided with means for
indicating the closed and open positions, these
positions shall be unambiguous and clearly
indicated

Compliance

This is done by means of a position indicating
davice (see 2.3.18)

Compliance

If symbols are used, they shall indicate the closed and open position respectively, in

accordance with IEC 60417-2:

- B0417-2-|[EC-5007 I On{power)

Compliance

- 60417-2-IEC-5007 O  Off (power)

Compliance

For equipment operated by means of two push-
buttons, only the push-button designated for the
opening operation shall be red or marked with
the symbol "Q”

Red colour shall not be used for any other push-
button

NIA

The colours of other push-buttons, illuminated
push-buttons and indicator lights shall be in
accordance with [EC 80073

N/A

71862
part 1

Indication by the actuator

TRF No. IEC80847 _2F
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IEC 60947-2

Clause Requirement + Test Result - Remark Verdict

When the actuator is used to indicate the On position P
position of the contacts, it shall automatically
take up or stay, when released, in the position
carresponding to that of the moving contacts; in | Trip position
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

Off position

provided
7.4.7 Additional safety requirements for equipment suitable for isofation
7.1.71 Additional constructional requirements for equipment suitable for isolation (Ue > 50 V:

Equipment suitable for isolation shall provide in the open position an isolation distance
in acc. with the requirements necessary to satisfy the isolating function. Indication of
the main contacts shall be provide by one or more of the following means:

- the position of the actuator Compliance

- & separate mechanical indicator - N/A ,»é
- visibility of the moving contacts - N/A K
When means are provided or to lock the - N/A

equipment in the open pasition, locking only be
possible when contacts are in the open position

Actuator front-plate fitted to the equipmentina |- N/A
manner which ensures correct contact position

indication and locking

The indicated open position is the only position | Compliance P

in which the specified isolation distances
between the contacts is ensured.

- minimum clearances across open contacts 8 mm
{see Table XIll, Part 1) (mm) :
- measured clearances (mm) : 31,3 mm
- test Uimp across gap (kV) : 12,3 kV
7.14.7.2 Supplementary requirements for equipment with provision for electrical interlocking

with contactors or circuit-breakers:

N/A

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 fo be used in
motor circuits, the following requirements shall
apply unless the equipment is rated for AC-23
utilization category

TRF No, IECB0947_2F
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IEC 60247-2

Clause Requirement + Test Result - Remark Verdict

N/A

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 contactar 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 shall be not
less than 20 ms when the equipment is
operated according to the manufacturer
instructions Y

1

Compliance shall be verified by measuring the N/A
time interval between the instant of opening of S
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 ( SQ
During the closing operation the contacts of the |- N.’Ad A

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

N/A

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

7473 Supplementary requirements for equipment provided with means for padiocking the
apen position:

N/A

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

Alternatively, the design may provide - N/A
padiockable means to prevent access to the
actuator

test force F applied to the actuator in an attempt

N/A
to operate to the closed position (N) : ‘

rated impulse withstand voltage (kV) : - N/A
N/A

test Uimp on open main contacts at the test
force

7.1.8 Terminals

7.1.8.1 All parts of terminals which maintain contact Compliance P
and carry current shall be of metal having
adequate mechanical strength

TRF No. [EC60947_2F
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Clause Requirement + Test Result - Remark Verdict
Terminal connections shall be such that Compliance p
necessary contact pressure is maintained
Terminals shall be so constructed that the Compliance P
conductor is clamped between suitable surfaces
without damage to the conductor and terminal
Terminal shall not allow the conductor to be Compliance P
displaced or to be displaced themselves in a .
manner detrimental fo 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 : Flexible and stranded type/ P H _
Copper bars g
minimum cross-sectional area of conductor 400 mm?* or P N
mm?) ;
(mm?) 2%(40 mm x 5 mm)
maximum cross-sectional area of conductor 1000 mm? or P
Zy -
(mim?): 2x(50 mmx10 mm)
number of conductors simultaneously 2 P
connectable to the terminal :
7.1.8.3 Cannection
terminals for connection to external conductors | Compliance P
shall be readily accessible during installation
clamping screws and nuts shall not serve to fix | Compliance P
any other component
7.1.84 Terminal identification and marking
terminal intended exclusively for the neutral N P
conductor
protective earth terminal - N/A
other terminals - NfA
7.1.9 part 1 | Additional requirements for equipment provided with a neutral pole
When equipment is provided with a pole - NIA
intended only for connecting the neutral, this
pole shall be clearly identified to that effect by
the letter N {see 7.1.7.4.).
A switched neutral pole shall break not before |- N/A
and shall make not after the other poles

TRF No. IECE0947_2F
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Clause

Requirement + Test

Result - Remark

Verdict

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 idenfical for all poles

T

NA

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

7.1.101

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
external protective conductor

N/A ,{9

part 1

This requirement can be met by the normal
structural parts providing adequate electrical
continuity and applies whether the equipment is
used on is 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

T

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 fo the earth electrode or to the
protective conductor is maintained when the
cover of any other removable part is removed

T

N/A

The protective earth terminal shall be suitabiy
protected against corrosion

NIA

In the case of equipment with conductive
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

TRF No. IEC60947_2F
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The protective earth terminal shall have no
other function, except when it is infended to be
connected to a PEN conductor (see 2.1.1.5—
Note). In this case, it shall also have the
function of a neufral 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

N/A

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

N/A

Graphical symbol to be used:

680417-2-1IEC-501¢ @ Protective earth
(ground)
in accordance with IEC 60417-2

N/A

7.1.1

Enclosure for equipment

71111

Design

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

N/A

Sufficient space shall be provided inside the
enclosure

N/A

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

NIA

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

N/A

TRF Na. IEC60947_2F
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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 parts, the
enclosure is partly or completely lined with
insulating material, then this lining shall be
securely fixed to the enclosure

N/A

7112

Degree of protection of enclosed equipment

Degree of protection.

P30

Test for first characteristic.

IP3X

Test for first numeral .......ooocivein e

1
2
3:.Compliance
4
5
6

Test for second characteristic

IPX0

Test for second numeral ...

0o~ OTh Wi —

7.1.13
part 1

Conduit pull-out, torgue and bending with metalfic 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 IEC 60981, shall withstand the
stresses ocourring during its installation such as
pull-out, torque, bending

N/A

TRF No. IEC60947_2F
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7.2

Performance requirements

7.2.1

Operating condition

7.21.1

Closing

For a circuit-breaker to be closed safely on to
the making current corresponding fo 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-circuit making capacity

Compliance

7.2.1.1.1

Dependent manual closing

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

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

Nléﬂ_wmgj‘\"'

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 or to prospective peak
currents exceeding 10 kA, in this case, a rated
short-circuit making capacity can be assigned

N/A

7.21.1.2

Independent manual closing

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

Compliance

72113

Dependent power closing

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

N/A

At 85% of the rated controf 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 operation, in a time not exceeding
this maximum time limit.

N/A

TRF No. IEC60947_2F
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7.21.1.4

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 accordance with the
manufacturer's specification

N/A

7.21.1.5

Stored energy closing

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

N/A

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

N/A wB

- 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.

N/A

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

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

N/A

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

N/A

TRF No. |[EC60947_2F
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7.21.2

Opening

7.21.2.1

Circuit-breakers which open automatically shali 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

7.21.2.2

Opening by undervoltage 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 35% of its rated voltage

N/A -
\

An under-voltage relay or release shall prevent
the closing of the equipment when the supply
voltage is below 35% of the rated voltage of the
relay or release; it shalf permit closing of the
equipment at supply voltages equal to or above
85% of its rafed 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
urtil the instant when the relay or release
actuates the tripping device of the equipment

N/A

72123

Opening by shunt releases

N/A

7.214
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, i a.c., at the rated
frequency

N/A

7.215
part 1

Limits of operation of current operated refays and

released

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

N/A
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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-
circutit current release

Compliance

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

Compliance

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

Compliance

- It characteristics for circuit-breakers of
utilization category A and, if applicable, B for
circuit-breakers with instantanecus override
{see note fo 8.3.5)

Compliance

b)

Opening under overload 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

inverse time-delay operation

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

Compliance

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

Compliance

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

temperature, the current values of table 6 shall
apply within the temperature band declared by
the manufacturer, within a tolerance of 0,3%/K

Compliance

TRF No. IEC60947_2F

A f{f T
fot '

607



Page 24 of 133

Report No. 2131728.51

|EC 60947-2

Clause

Requirement + Test

Result - Remark

Verdict

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

Compliance

7242

Operational performance capability

7242
part 1

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

Compliance

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

Compliance

TESTS

8.2.4

Mechanical properties of terminals

Mechanical strength of terminals

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

diameter of thread (mm} :

torque (Nmj :

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?):

1

number of conductors of the smallest cross
section :

diameter of bushing hole (mmy} :

height between the equipment and the platen :

T

mass at the conductor(s} (kg) :

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

N/A

Pull-out test

force (N} :

TRF No, IECB0947_2F
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1 min, the conductor shall neither slip out of the |- N/A

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

number of conductors of the largest cross
section :

diameter of bushing hole (mm)

height between the equipment and the platen :

mass at the conductor(s} (kg)

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

N/A ‘\

Pull-out test

force {N) :

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

N/A

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

number of conductors of the smallest cross
section, number of conductors of the largest
cross section:

1

diameter of bushing hole {mmj) :

height between the equipment and the platen

mass at the conductor(s) (kg) :

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

N/A

Pull-out test

force (N) :

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

N/A

TRF No. IEC80847_2F
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8.3.3 TEST SEQUENCE I: GENERAL PERFORMANCE CHARACTERISTICS
8.3.31 Tripping limits and characteristic
8.3.3.1.2 | Opening under short-circuit conditions

Manufacturer's name or trademark LS

Type designation or serial number TS1600H 3P

Sample no: 51-1

Rated operational voltage: Ue (V) 690V

Rated current: In (A) 1600 A

Ambient temperature 10-40 °C . 25°C

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

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

Range of adjustable sefting current. (A)

Compliance

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

Electromagnetic overcurrent releases

Test current: 80% of the rated, or minimum - N/A
adjustable setting current: (A)
Operating time: >0,2s in case of instantaneous | - NIA
releases: L1-L2:
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: L14.2;
L1-L3:
L 2-L3:
N-Lx:
Test current: 120% of the rated, or minimum - N/A
adjustable sefting current: (A)
Operating time: <0,2s in case of instantaneous - N/A
releases: Li-L2:
£1-L3:
L2-L3:
N-Lx:

TRF No, IEC60947_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:
L1-L3:
.2-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: L1-L2:
L1-L3: (
L2-L3:
N-bx:
Operating time: > twice time delay stated by the - N/A /\’
manufacturer, in the case of definite time delay
releases: L1-L2: {S -
L1-L3: d
L2-L3:
N-Lx:
Test current: 120% of the maximum adjustable Compliance P
setting current; (A)
Operating fime: <0,2s in case of instantaneous - N/A
releases: 11-L2:
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;
L1-L3:
L2-L3:
N-Lx:
Test current; tripping current declared for single pole |- N/A
operation (A)
Operating time: < 0,2 s in case of instantaneous - NA
release: L1:
L2
L3:
N:
Operating time: < twice time delay stated by - N/A
manufacturer in case of definite time delay releases
L1;
L2:
L3
N:
Electronic overcurrent releases

TRF No. IEC80947_2F
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releases: L1
L2:
L3

N:

Clause Requirement + Test Result - Remark Verdict
For circuit-breakers with an electronic overcurrent Compliance p
release, the operation of the short-circuit
releases shall be verified by one test only on each
pole individually.

Test current: 80% of the rated, or minimum 2560 A P
adjustable setting current: (A)
Operating time: >0,2s in case of instantaneous P
refeases: L1: |L1:>02s
L2: {L2:>0,2s
L3: {L3:>02s
N;
Operating time: > twice time delay stated by the |- NA b

Test current: 120% of the rated, or minimum
adjustable setting current: (A)

3840 A

Operating time: <0,2s in case of instantaneous P
releases: L1:]L.1:0,048 s
L2:1L2: 0,049 s
£3:1L3: 0,048 s
N:
Operating time: < twice time delay stated by the |- N/A
manufacturer, in the case of definite time delay
releases: L1
L2
L3:
N:
Test current; 80% of the maximum adjustable 19200 A P
setting current: (A)
Operating time: >0,2s in case of instantaneous P
releases: L1kt >028
£2:]L2:>0,2s
L3:1L3: 0,28
N:
Operating time: > twice time delay stated by the | - N/A
manufacturer, in the case of definite time delay
releases: L1:
L2:
L3:
N
Test current: 120% of the maximum adjustable 28800 A P
setting current: (A)
TRF No, IEC60947_2F
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Operating fime: <0,2s in case of instantaneous P
releases: L1:1L1: 0,051 s
L2:]L2: 0,052 s
£3:|L2: 0,051 s
N:

NIA

Operating time: < twice time delay stated by the
manufacturer, in the case of definite time delay
releases: L1
L2:

L3:
N:

Electronic overcurrent releases

For circuit-breakers with an electronic overcurrent Compliance P
release, the operation of the short-circuit
releases shall be verified by one test only on each

pole individually. e~
Test current: 80% of the rated, or minimum 768 A(lsd=1,5X0,4XIn) P P
adjustable sefting current: (A)
Operating time: >0,2s in case of instantaneous N/A
releases: L1 |-
L2:
L3:
N:
Operating time: > twice time delay stated by the P
manufacturer, in the case of definite time delay
releases: L1:{L1:>0,1s
L2:(L2:>0,1s
£3:1L3: 0,15
N:
Test current; 120% of the rated, or minimum 1152 A{lsd=1,5X0,4XIn) P
adjustable setting current: (A)
Operating time: <0,2s in case of instantaneous | - N/A
releases: L1:
L2:
L3
N
Operating time: < twice time delay stated by the P
manufacturer, in the case of definite time delay
releases: L1.{L1:0,068s
12:1L2: 0,068 s
L3:|L3: 0,063 s
N:
Test current: 80% of the maximum adjustable 12800 A(isd=10X1,0XIn) P

setting current: {A)

TRF No. [ECB0947_2F
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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.|L1:>08s
L2:]L2:>0,8s
L3:iL3:>08s
N: [ S
Test current: 120% of the maximum adjustable 19200 A{fsd=10X1,0XIn) P %
setting current: (A)
Operating time: <0,2s in case of instantaneous N/A \
releases: L1 |- (_\_*3
L2
L3: -
N: V”é;
Operating time: < twice time delay stated by the P
manufacturer, in the case of definite time delay
releases: L1:{L1: 0417 s
12:{L2: 0417 s
L3:|L3: 0417 s
N:
8.3.3.1.3 | Opening under overload conditions
a) Instantaneous or definite time-delay releases

Type designation or serial number

Sample ne:

Rated operational voltage: Ue (V)

Rated current: In (A)

N/A

Ambient temperature 10-40 °C -

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

shall cperate.

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

Test current: 30% of the rated, or minimum adjustable |- N/A

setting current: (A)

TRF No. [ECB0947_2F
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Operating time: >0,2s in case of instantaneous - N/A
releases:
Operating time: > twice time delay stated by the - NIA
manufacturer, in the case of definite time delay
releases.
Test current: 90% of the maximum adjustable - N/A
setting current: (A) ‘
Operaling time: >0,2s in case of instantanecus - 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 rated, or minimum - N/A ‘&
adjustable setting current: (A)

circuit-breaker with neutral pole: 1,2x110% (A}

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

Cperating 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)
circuit-breaker with nsutral pole: 1,2x110% (A)

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

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

b) Inverse time delay releases

Manufacturer's name or trademark LS

Type designation or serial number TS1600H 3P

Sample no: 51-1

Rated operational voltage: Ue (V} G690V
Rated current: In (A) 1600 A

For refeases dependent of ambient air temperature: - N/A
Reference temperature

Test ambient temperature (°C ) - NIA

TRF No. IEC80947_2F
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For releases dependent on ambient air temperature,
the operating characteristics shall be verified at the
reference temperature, the release being energized on
all phase poles. If the test made at a different ambient
temperature, a correction shall be made in accordance
with the manufacturer’s correction temperature/current
data

N/A

For thermal-magnetic releases independent of
ambient temperature:

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

N/A

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

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

phase poles.

Compliance

e

Test ambient air temperature:

25°C

Range of adjustable setting current: (A)

0,4~1,0x1In

L4

Releases, dependent of ambient air temperature:
Reference temperature {°C}

N/A

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

N/A

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

672 A (Ir=0,4XIn)

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

2h

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

832 A (Ir=0,4XIn})

For circuit-breakers having an identified neutral pole
provided with an overioad 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:
<1h when in < 63A, <2hwhen In > 83 A

45

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

1880 A (Ir=1,0XIn)

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

2h

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

2080 A (Ir=1,0XIn)

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

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

NfA
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Conventicnal tripping time: 247 s P
<1h when In <63A, <Zhwhenln > 63 A

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-fripping time: - N/A

1h when In <63A, Zhwhen In>83 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 overioad release >
(see 8.3.3.1.1), the test current at the conventional

tripping current shall be multiplied by the factor 1,2, (w.
Conventional tripping fime: - N/A K T
<th when In < 83A, <2hwhen In > 63 A -~
Test current: 105% of the maximum adjustable - N/A

setting current: (A)

Conventional non-tripping time: - N/A

1h when In < 83A, Zh 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 overload release

{see 8.3,3.1.1), the test current at the conventional
tripping current shall be multiplied by the factor 1,2.

Conventional tripping time: - N/A
<1h when In < 63A, <2hwhenlin>863 A

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

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

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

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

at current specified by the manufacturer to verify the | 4800 A (1,0 in X 300 %)
time/current characteristic of the releases conform fo
the curves provided by the manufacturer.

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

TRF No. I[EC60847_2F
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Tripping time acc. time/current characteristic of the
releases conform to the curves provided by the
manufacturer. (within the stated tolerances)

25 (0,4 In) P
885 (1,01n)

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

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)

- N/A

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

83314

Additional test for definite time-delay releases

Time delay

Test is made at a current equal to 1,5 times the current sefting. If the test current
overlaps with ancther tripping characteristic (e.g. an instantaneous tripping
characteristic), the trip setting and the test current shall be reduced as necessary to

prevent premature tripping.

overload releases: (all phase poles loaded) - N/A
for circuit-breakers having an identified neutral pole  |. N/A
provided with an overload release, the test current for
this release shall be 1,5 times the current setting;
short-circuit releases Compliance P
Electromagnetic release: - N/A
two poles in series carrying the test current, using
successively all possible combinations of poles having
a short-circuit release.
Electronic releases: Compliance p
on one pole chosen at random,
Test current: 1,5 times of the rated, or minimum 1440 A (Isd=1,5X0,4XIn) P
adjustable setting current: (A)
Operating time, overload releases: (s) - N/A
Time-delay: between the limits stated by the - ' N/A
manufacturer:
Cperating time, short-circuit releases - N/A
{electromagnetic): (s) L1-L2:

L1-L3:

L2-L3:
Time-delay: between the limits stated by the - N/A
manufacturer:

TRF No. IEC60947_2F
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Operating time, short-circuit releases (electronic): (s) P

LT L1:0,069 s

L2: £2:0,060 s

L3 L3:0,063s
Time-delay: between the limits stated by the 0025s~0,08s P
manufacturer:
Test current: 1,5 times of the maximum adjustable 24000 A (Isd=10X1,0XIn) p
setting current; (A)
Operating time, overload releases: (s) - N/A (o
Time-delay: between the limits stated by the - N/A \
manufacturer:
Operating time, short-circuit releases - N/A
{electromagnetic): {s) L1-L2: -

L1-L3: '

—

L2-L3: MI\:
Time-detay: between the limits stated by the - N/A
manufacturer:
Operating time, short-circuit releases (electronic): (s) P

L1 L1:0,417 s

L2 L2:0,418s

L3 £3:0,418s
Time-delay: between the limits stated by the 036~044s P
manufacturer:

b) Non-fripping duration

Firstly, the test current equal fo 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 fo 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) - N/A
for circuit-breakers having an identified neutral pole NIA
provided with an overload release, the test current for
this release shali be 1,5 times the current setting;
short-circuit releases Compliance P
Electromagnetic release: - N/A
two poles in series carrying the test current, using
successively all possible combinations of poles having
a shorl-circuit release.
Electronic releases: Compliance p
on one pole chosen at random.
Test current; 1,5 times of the minimum adjustable 1440 A (1sd=1,5X0,4XIn) P
sefting current: (A)

TRF No. [EC80847_2F
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non-tripping duration stated by the manufacturer for - N/A
overload release: (s}
non-tripping duration stated by the manufacturer for - N/A
short-circuit release thermal magnetic: {s)
nonh-tripping duration stated by the manufacturer for 0,025 P
short-circuit release electronic: (s)
Time duration of current when reduced to the rated 01s P
current: shall be twice the delay-time stated by the
manufacturer: (s)
Rated current 640 A (Ir=0,4XIn) P .
Operating time, overload releases: - N/A
the circuit-breaker does not trip:
Operating time, short-circuit releases - N/A
(electromagnetic), shall nof trip: {s) L1-L2: \
L1-L3: —
L2-L3:
Operating time, short-circuit releases (electronic), shall P il
not trip: (s) L1 L1:>01s
12 L2:>0,1s
13 L3:>0,1s
Test current: 1,5 times of maximum adjustable setting | 24000 A {Isd=10X1,0Xin) P
current: (A)
non-tripping duration stated by the manufacturer for - N/A
overload release: (s)
non-tripping duration stated by the manufacturer for - N/A
short-circuit release thermal magnetic: {(s)
non-tripping duration stated by the manufacturer for 02s P
short-circuit release electronic: {s)
Time duration of current when reduced to the rated 08s P
current: shall be twice the delay-time stated by the
manufacturer: (s)
Rated current 1600 A {Ir=1,0XIn} P
Operating time, ovetload releases: - N/A
the circuit-breaker does not trip:
Operating time, shori-circuit releases - NIA
(electromagnetic}, shall not trip: (s) £1-L2:
L1413
L2413
Operating time, short-circuit releases (e!ectronic), shall P
not trip; (s} L1:>0,8s
L2, L2:>08s
L3: ~jL3:>08s
TRF No. [EC60947_2F '
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8.3.3.2 Test of dielectric properties, impulse withstand voltage {Uimp indicated):
8.3.3.4 The 1,2/50us impulse voltage shall be applied five times for each polarity at intervals
part1 of 15 minimum
- rated impulse withstand voltage (kV) : S kV
- sea level of the laboratorty. 60m
~ test Uimp main circuits (kV} 9,8 kV P
- test Uimp auxiliary circuits (k\V} : - N/A
- test Uimp control circuits (kV) : - N/A
- test Uimp on open main contacts (equipment suitable [ 12,3 kV P \
for isolating) (kV) :
a} Application of test voltage
)
i} Between all terminals of the main circuit connected Compliance P 7
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 = T
operation.
i) Between each pole of the main circuit and the other | Compliance P

poles connected together and to the enclosure or
mounting plate, with the contacts in all normal
positions of operation.

jii} Between each control and auxiliary circuit not Compliance P
normally connected to the main circuit and:
- the main circuit

- other circuits - N/A
- exposed conductive parfs - N/A
- enclosure of mounting plate - N/A
iv) equipment suitable for isolation Compliance P
equipment not suitable for isclation - N/A

- no unintentional disruptive discharge during the test's | Compliance

Test of dielectric properties, dielectric withstand voltage (Uimp not indicated):

- rated insulation voltage (V) 1000V

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

TRF No. IEC80947_2F
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83322

Application of test voltage

1)

with circuit-breaker in the closed position

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

Compliance

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

Compliance

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

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

Compliance

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

Compliance

Control and auxiliary circuits

- 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.

1

2)

- where appropriate, between each part of the control
an auxifiary circuits which may be isolated from the
other parts during normal operation and all the other
parts connected fogether.

N/A

No unintentional disruptive discharge during the tests

Compliance

8.3.3.2

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

S0,01 mAST59 Y

8.3.3.3

Mechanical operation and operational performance capability

8.3.3.3.2

Construstion and mechanical operation

Construction

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

1

N/A

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

N/A

b)

Mechanical operation

A circuit-breaker with dependent power operation shalil
comply with the requirements stated in 7.2.1.1.3

1

NA

TRF No. IEC80947_2F
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A circuit-breaker with dependent power operation shall | - N/A
operate with the operating mechanism charged to the
minimum and maximum limits stated by the
manufacturer

A circuit-breaker with stored energy operation shall - N/A
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.

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

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 fo trip the
circuit-breaker

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

c} Undervoltage releases

Undervoltage releases shall comply with the - N/A
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

iy Drop out voltage

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

The voltage shall be reduced from rated voltage ata |- N/A
rate to reach 0 V in approximately 30 s

The test for the lower limit is made without currentin |- N/A
the main circuit and without previous heating of the
release coil

In the case of a release with a range of rated voltages, |- N/A
this test applies to the maximum voltage of the range

The test for the upper limit is made starting from a - N/A
conhstant 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

T

This test may be combined with the temperature-rise
test 0f 8.3.3.6

TRF No. IEC80947_2F
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In the case of a release with a range of rated voltages,
this test is made at both the minimum and maximum
rated control supply voltages

N/A

Test for limits of operation

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

N/A

When the supply voltage is raised to 85% of the
minimum control supply voltage, it shali be verified that
the circuif-breaker can be closed by the eperation of
the actuator

N/A

)

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

Shunt releases

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

N/A

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

N/A

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

N/A

8,33.3.3

Operational performance capability without current.

Type designation or serial number

TS1600H 3P

Sample no:

811

Rated current In (A}

1600 A

Rated operationat voltage: Ue (V)

690V

Rated control supply voltage of closing mechanism:

Uc (V)

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

TRF No, IEC60947_2F
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Rated control supply voltage undervoltage releases:
Uc (V)

Ambient temperature 10-40 °C :

25°C

Number of operating cycles per hour

20 Cycles per hour

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

Number of cycles without current (without releases)

2500 Cycles

Applied voltage: closing mechanism (V)

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

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

Applied voltage: shunt releases (V)

N/A

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

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

N/A r""

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

¥

N/A

Applied voltage: undervoltage releases (V)

N/A

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

Compliance

8.3.334

Operational petformance capability with current.

Rated current: In {A)

1600 A

Maximum rated operational voltage: Ue (V)

690 V

Conducter cross-sectional area (mm?)

500 mm* X 2

Number of operating cycles per hour

20 Cycles per hour

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

500 Cycles

Applied voltage: closing mechanism (V)

N/A

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

Compliance

Conditions, make/break operations:

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

TRF No. |[EC80947_2F
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~testcurrent Mle = 10 (A) v, L1 L1: 1618 A P
.......................................................................... L2: L2: 1625 A
.......................................................................... L3 L3: 1602 A
- power factor/time constant: 0,73 P
- frequency: {Hz) 60 Hz P
- on-time {ms): 1000 ms P
- off-time {s}: 179 s P
Electrical components do not exceed the value Compliance 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 - 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 fo and including 630 A

Type designation or serial number

Sample no:

Rated current In (A)

Rated operational voltage: Ue (V)

Rated control supply voltage of closing mechanism:

Ue (V)

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

Rated control supply voltage undervoltage releases:
Uc (V)

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

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

TRF No. IEC80947_2F
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For circuit-breaker fitted with adjustable releases, test |- N/A
shall be made with the overload/short-circuit settings
at maximum.
Conditions, overioad operations:
- test voltage UMlUe =105 (V) i L1: - N/A
.......................................................................... L2:
.......................................................................... L3
- test current AC/DC: /le =6,0/2.5 (A) - N/A
.......................................................................... L1:
.......................................................................... L2:
.......................................................................... L3
- power factorftime constant. - NA 4
- Number of cycles manually opened: 9 - N/A
- Number of cycles automatically opened by an - N/A
overload release: 3
- frequency: (Hz) - N/A

- on-time max 2s: - N/A

8.3.35 Verification of dielectric withstand

- equal to twice the rated operational voltage witha | 1380V
minimum of 1000 V for 5 seconds

- no breakdown or flashover No P

For circuit-breaker suitable for isolation, the leakage <0,02 mA/759V
current shall be measured through each pole with the
contacts in the open position, at a test voltage of 1,1
Ue, and shall not exceed 2 mA.

8,336 Verification of temperature-rise

i - the values of temperature-rise do not exceed those |See table $1-1 (3P) P
specified intab. 7.
Temperature rise of main circuit terminals <80 K (K) : |= 733K P
conductor cross-sectional area {mm?) ; 500 mm* x 2
test current te (A) : 1600 A

8.3.3.7 Verification of overload releases
Test current: 1.45 times the value of their current 2320 A P

setting at the reference temperature: (A)

Conventional tripping time: 5425 P
<th when In < 63A, <2h when In > 83 A

TRF No. |[EC80947_2F
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8.3.3.8 Verification of undervoltage and shunt releases
Circuit-breaker fitted with undervoltage releases. - N/A
The release shalt not operate at 70% of the minimum
control supply voltage -
and shall operate at 35% of the maximum control - N/A
supply voltage.
Circuit-breaker fitted with shunt releases. - N/A
The release shall operate at 70% of the minimum
rated control supply voltage. Test made af room
temperature.
8339 Verification of the main contact position for circuit-breakers for isolation (’l |
actuating force for opening (N) .....oevvereeennnens . |206N .
test force with blocked main contacts for 10 s (N) . 618N ::; B
Dependent power operation - N/A 1
Supply voltage of 110% of rated voltage {V}.........: - N/A g'-\ "
Three attempts of 5 s to operate the equipment at - N/A »-k::/'
intervals of 5 min.
Independent power operation - N/A
Three attempts to operate the equipment by the stored | - N/A
energy.
Lock ability of driving mechanism in OFF-position at - N/A
test force and blocked main contacts ... .
Position indicator does not show OFF-position after Compliance P
capture of test force at blocked main contacts
8.3.3 TEST SEQUENCE I: GENERAL PERFORMANCE CHARACTERISTICS
8.3.3.1 Tripping limits and characteristic
8.3.3.1.2 | Opening under short-circuit conditions
Manufacturer's name or trademark LS
Type designation or serial number TS1600H 4P
Sample no; 51-1
Rated operational voltage: Ue (V) 690V
Rated current: In (A) 1600 A
Ambient temperature 10-40 °C : 25°C
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Value of the tripping current declared by the 3840 A{li=2XIn) P
manufacturer for a single pole, at which value they 28800 A(li=15X1In)
shall operate.
Range of adjustable setting current. (A) Compliance P
Time delay stated by the manufacturer, in the case of |- N/A

Electromagnetic overcurrent releases

N/A

Test current. 80% of the rated, or minimum -
adjustable setting current: (A)
QOperating time: >0,2s in case of instantaneous | - N/A

releases:; L1-L2:
L1-L3:

L2-L3:

N-Lx:

Operating time: > twice time delay stated by the

manufacturer, in the case of definite time delay

releases: L1-L2:
L1443
L2-L3:
N-Lx:

1

N/A

Test current: 120% of the rated, or minimum
adjustable setting current: (A)

AT

Operating time: <0,2s in case of instantaneous - N/A
releases: 11-L2:
L1-1.3;
L2-L.3:
N-Lx;
Operating time: < twice time delay stated by the - NFA
manufacturer, in the case of definite time delay
releases: L1-L2:
L1-L3:
L2-L.3:
N-Lx:
Test current. 80% of the maximuin adjustable - N/A
setting current: (A)
Operating time: >0,2s in case of instantaneous - N/A
releases: L1-L2;
L1-L3:
L2-L3:
N-Lx;
TRF No, IEC60947_2F
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QOperating time: > twice time delay stated by the
manufacturer, in the case of definite time delay

releases: L1-L2:
L1-L3:
L2-L3:
N-Lx:
Test current; 120% of the maximum adjustable Compliance
setting current: (A}
Operating time: <0,2s in case of instantaneous -
releases: L1-L2:
L1-L3:
£2-L3:
N-Lx:
Operating time: < twice time delay stated by the -
manufacturer, in the case of definite time delay
releases: L1-L2:
L1-L3:
L2-£3:
N-Lx;
Tast current: tripping current declared for single pole |-
operation (A)
Operating time: < 0,2 s in case of instantaneous -
release: L1
L2:
L3:
N:
Operating time: < twice time delay stated by -
manufacturer in case of definite time delay releases
L1
L2
L3
N:
Electronic overcurrent releases
For circuit-breakers with an electronic overcurrent Compliance

release, the operation of the short-circuit
releases shall be verified by one test only on each
pole individually.

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

2580 A(li=2XIn)

Operating time; >0,2s in case of instantaneous
releases: L1:
L2:

L3:

N:

L1:>02s
12:>02s
£3:>0,28

TRF No. IECE60947_2F
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Operating time: > twice time delay stated by the | - NYA
manufacturer, in the case of definite time delay
releases: L1
L2:
L3:
N:
Test current: 120% of the rated, or minimum 3840 A(li=2XIn) P
adjustable setting current: (A)
Operating time: <0,2s in case of instantaneous P

releases: L1
L2:

L3
N:

L1, 0,050s
L2:0,049s
L3:0,049 s

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

releases: L1:
L2:
L3:
N:
Test current: 80% of the maximum adjustable 19200 Alli=15XIn) P ,,r;,,(«\;—w:
setting current: {(A) S
Operating time: >0,2s in case of instantaneous P
releases: L1:jL1:>02s
L2:]L2:>0,2s
L3:]L3:>0.2s
N
Operating time: > twice time delay stated by the | - N/A
manufacturer, in the case of definite time delay
releases: LT
L2
L3
N
Test current; 120% of the maximum adjustable 28800 A(li=15XIn) P
setting current: (A)
Operating time: <0,2s in case of instantaneous P
releases: L1:[L1: 0,050 s
L2:|1L2: 0,050 s
L3:{L2: 0,049 s
N:
Operating time: < twice time delay stated by the |- N/A

manufacturer, in the case of definite time delay
releases: L1:
L2:

1.3
N:

Electronic overcurrent releases

TRF No. iECE0947_2F
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For circuit-breakers with an electronic overcurrent Compliance p
release, the operation of the short-circuit
releases shall be verified by one fest only on each
pole individually.
Test current; 80% of the rated, or minimum 768 Aflsd=1,5X0,4XIn) P
adjustable setting current: (A)

Operating time; >0,2s in case of instantanesous |- N/A

Operating time: > twice fime delay stated by the
manufacturer, in the case of definite time delay

refeases: L1:
L2:

L3:
N:

L1:>0,1s
L2:=01s
L3:>01s

Test current; 120% of the rated, or minimum
adjustable sstting current: (A)

1152 A{lsd=1,5X0,4XIn)

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

releases: Lt
LZ:
L3;
N:
Operaling time: < twice time delay stated by the P
manufacturer, in the case of definite time delay
releases: L1:|L1: 0,068 s
L2:|L2: 0,072 5
L3:|L3: 0,065 s
N:
Test current: 80% of the maximum adjustable 12800 A(lsd=10X1,0XIn) P
setting current: (A)
QOperating 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:]L1:>0,8 s
12:1L2:»0,8s
L3:|L3:>0,8s
N
Test current: 120% of the maximum adjustable 19200 A{isd=10X1,0XIn) P

setting 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 P
manufacturer, in the case of definite time delay
releases: L1:|L1: 0,418 s
L2:1L2: 0,418 s
L3:|L3:0418s
N:
8.3.3.1.3 | Opening under overload conditions
a) instantaneous or definite time-delay releases

Manufacturer's name or frademark

Type designation or serial number

Sample no:

Rated operational voltage: Ue (V)

Rated current: In {A)

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

shall operate.

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

Test current: 90% of the rated, or minimum adjustable |- N/A
sefting current: (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: 90% of the maximum adjustable - N/A
setting current: (A}

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

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

releases,

TRF No. IEC80847_2F
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Test current; 110% of the rated, of minimum - N/A
adjustable setting current: {A)
circuit-breaker with neutral pole: 1,2x110% (A)

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

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

Test current: 110% of the maximum adjustable - N/A

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

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

manufacturer, in the case of definite time delay
releases.

Operating time: < twice time delay stated by the - NIA \]
b) Inverse time delay releases }§

Manufacturer's name or trademark LS

Type designation or serial number TS1600H 4P

Sample no: S1-1
Rated operational voltage: Ue {V) B30V
Rated current; In (A) 1600 A

For releases dependent of ambient air temperature;
Reference temperature

NIA

1

Test ambient temperature (°C ) - N/A
N/A

For releases dependent on ambient air temperature,
the operating characteristics shall be verified at the
reference femperature, the release being energized on
all phase poles. If the test made at a different ambient
temperature, a correction shall be made in accordance
with the manufacturer's correction 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 | compliance =
shall be verified at the ambient

temperature of the test room (see 6.1.1 of IEC
B0947-1), the release being energised on all
phase poles.

TRF No. IEC80947_2F
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{see 8.3.3.1.1}, the test current at the conventional
tripping current shall be muitiplied by the factor 1,2.
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Test ambient air temperature: 25°C P
Range of adjustable setting current: (A) 0,4~1,0xIn P
Releases, dependent of ambient air temperature: - N/A
Reference temperature (°C)
Thermal Magnetic releases, independent of ambient |- NIA
air temperature: at 30°C
Test current: 105% of the rated, or minimum 672 A (Ir=0,4XIn) P
adjustable setting current: (A)
Conventional non-tripping time: 2h P
th when In <83A, 2h when in > 83 A
Test current: 130% of the rated, or minimum 832 A (Ir=0,4XIn) P
adjustable setting current: (A) A
For circuit-breakers having an identified neutral pole |ggg a (Ir=0,4XIn) p

Conventional tripping fime: 5s/5s P

<1h when In < 83A, <2h when In> B3 A Q
>

Test current: 105% of the maximum adjustable 1680 A (Ir=1,0XIn) Py~

setting current: (A) ;

Conventional nen-tripping time: 2h p

1h when In <83A, 2h when In > 863 A

Test current: 130% of the maximum adjustable 2080 A (Ir=1,0XIn) P

setting current; {A)

For circuit-breakers having an identified neutral pole |o496 A (Ir=1,0XIn) p

provided with an overload release '

(see 8.3.3.1.1), the test current at the conventional

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

Conventional tripping time: 318s/145s P

<th when In < 83A, <2h when In > 83 A

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
adjustable sefting current: (A)

N/A

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

N/A

Test current: 130% of the rated, or minimum

adjustable setting current: (A)

N/A
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(see 8.3.3.1.1), the test current at the conventional
tripping current shall be multiplied by the factor 1,2.
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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
<th when In < 63A, <2hwhen in> 63 A
Test current; 105% of the maximum adjustable - NA
setting current: (A)
Conventional non-tripping time: - N/A
4h when In <63A, 2Zh when In> 83 A
Test current: 130% of the maximum adjustable - N/A
setting current: (A)
For circuit-breakers having an identified neutral pole |_ N/A

Conventionat tripping time:
<1h when In < 63A, <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: Compliance

Reference temperature (°C)

Releases, independent of ambient air temperature: at | Compliance

30°C

Test ambient air temperature: 25°C N/A
Test current; 1920 A (0,4 In X 300 %) P
at current specified by the manufacturer to verify the | 4800 A (1,0 In X 300 %)

time/current 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, time/current characteristic of the 238(0,41n) P
releases conform {o the curves provided by the 89s (1,0n)

manufacturer, (within the stated tolerances)

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

Tast ambient air femperature:

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)

N/A

TRF No. IEC80847_2F
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Test is made at a current equal to 1,5 times the current setting. if the test current
overlaps with another tripping characteristic (e.g. an instantaneous tripping

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

prevent premature tripping.
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Tripping time acc. time/current characteristic of the - N/A
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

overload releases: (all phase poles loaded) - N/A

for circuit-breakers having an identified neutral pole | _ N/A
provided with an overload release, the test current for

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

short-circuit releases Compliance P { '
Flectromagnetic release: - N/A

two poles in series carrying the test current, using

successively all possible combinations of poles having

a short-circuit release.

Electronic releases: Compliance p )

on one pole chosen af random.

Test current: 1,5 times of the rated, or minimum 1440 A (Isd=1,5X0,4XIn) P -
adjustable setting current: {A) é%u_“
Operating time, overload releases: (s) - N/A Y
Time-delay: between the limits stated by the - NIA
manufacturer:
Operating time, shori-circuit releases - N/A
{electromagnetic): (s) L1-£2:

L1-L3;

L2-L3:
Time-delay: between the limits stated by the - N/A
manufacturer:
Operating time, short-circuit releases {electronic): (s) P

L1: L1:.0,0687 s

Lz L2:0,067

L3: L3:0,068s
Time-delay: between the limits stated by the 0,0255s~0,08s P
manufacturer:
Test current: 1,5 times of the maximum adjustable 24000 A (Isd=10X1,0XIn) P
setting current: (A)
Operating time, overload releases: (s) - N/A

TRF No. IEC80947_2F
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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 shall not trip.
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Time-delay: between the limits stated by the - N/A
manufacturer:
Operating time, short-circuit releases - N/A
(electromagnstic): (s) L1-L2;
L1-L3:
L2-L3:
Time-delay: between the limits stated by the - N/A
manufacturer:
Operating time, short-circuit releases {electronic): (s) P
L1: L1:0,418 s
L2: L2:0419 s
L3: L3:0,419 s
Time-delay, between the limits stated by the 0,36 ~044s P
manufacturer:
b} Non-tripping duration

N/A

overload releases: (all phase poles loaded) -

for circuit-breakers having an identified neutral pole N/A B
provided with an overload release, the test current for é‘""“
this release shall be 1,5 times the current setting, -
short-circuit releases Compliance P
Electromagnetic release: - N/A

two poles in series carrying the test current, using

successively all possible combinations of poles having

a short-circuit release.

Electronic releases: Compliance P

on one pole chosen at random.

Test current: 1,5 times of the minimum adjustable 1440 A {lsd=1,5X0,4X1In) P

setting current; (A)

non-tripping duration stated by the manufacturer for - N/A
overioad release: (s}

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

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

Time duration of current when reduced to the rated 0,1s P

current: shall be twice the delay-fime stated by the
manufacturer: (s}
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638



Page 55 of 133 Report No. 2131728.51
IEC 60947-2
Clause Reguirement + Test Result - Remark Verdict
Rated current 640 A (Ir=0,4XIn} p
Operating time, overload releases: - N/A
the circuit-breaker does not trip:
Operating time, short-circuit releases - N/A
(electromagnetic), shall not trip: (s) L1-L2;
L1-L3:
L2-L3:
Operating time, short-circuit releases (electronic), shall P
not trip: (s} L1 L1:>0,18
L2 L2:>0,15s
L3: L3:>0,1s
Test current: 1,5 times of maximum adjustable setting | 24000 A (Isd=10X1,0Xin) P
current; {A)
non-tripping duration stated by the manufacturer for - N/A
overload release: (s) [\-\
non-tripping duration stated by the manufacturer for - N/A
short-circuit release thermal magnetic: (s)
non-tripping duration stated by the manufacturer for 02s P
short-circuit release electronic: (s)
Time duration of current when reduced to the rated 08s P~
current: shall be twice the delay-time stated by the O
manufacturer: (s) (E;C -
Rated current 1600 A (Ir=1,0XIn) P
Operating time, overload releases: - N/A
the circuit-breaker does not trip:
Operating time, short-circuit releases - N/A
{electromagnetic), shall not trip; (s) L1-L2:
L1-L3;
L2-13:
Operating time, short-circuit releases (electronic), shall P
not trip: {s) L1: L1:>0,8s
L2: L2:>0,8s
L3: L3:>08s
8.3.3.2 Test of dielectric properties, impulse withstand voltage (Uimp indicated).
8.3.34 The 1,2/50us impulse voltage shall be applied five times for each polarity at intervals
part of 1s minimum
- rated impulse withstand voltage (kV) : 8 kv
- sea level of the laboratory: 60m
- test Uimp main circuits (kV) 9,8 kV
- test Uimp awdliary circuits (KV) - N/A
TRF No. [IECB0947_2F
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- test Uimp control circuits (kV) - N/A
- test Uimp on open main contacts (equipment suitable | 12,3 KV P
for isolating) (kV) :
a) Application of test voltage
iy Between all terminals of the main circuit connected | Compliance 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.
ii) Between each pole of the main circuit and the other | Compliance P
poles connected together and to the enclosure or
mounting plate, with the contacts in all normal
positions of operation.
{\
iil) Between each control and auxiliary circuit not Compliance P
normally connected to the main circuit and:
~ the main circuit )
- other circuits - NA |
- exposed conductive parts - N/A \
- enclosure of mounting plate - N/A ™
iv) equipment suitable for isolation Compliance P \
equipment not suitable for isolation N/A
- no unintentional distuptive discharge during the test's | Compliance P
Test of dielectric properties, dielectric withstand voltage {Uimp not indicated):
- rated insulation voltage (V) : 1000V P
- main circuits, test volfage for 1 min (V) 2200V P
- auxiliary circuits, test voltage for 1 min (V) - N/A
- control circuits, test voltage for 1 min (V) - NIA
83322 |Application of test voltage -
1) with circuit-breaker in the closed position
- between all live parts of all poles connected together | Compliance P
and the frame of the circuit-breaker .
- between each pole and alf the other poles connected | Compliance P
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 | Compliance P
and the frame of the circuit-breaker.
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- between the terminals of one side connected
together and the terminals of the other side connected
together.

Compliance

b)

Cantrol and auxiliary circuits

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

N/A

- 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.

N/A

No unintentional disruptive discharge during the tests

Compliance

8.3.3.2

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

<001 mAJ759V

8.3.3.3

Mechanical operation and operational performance capability

8.3.3.3.2

Construction and mechanical operation

a)

Construction

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

N/A

A circuit-breaker with stored ensrgy 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

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 voitage at 85% and 110% of the rated
contral supply voltage.

r

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

TRE No IECO0947 2F
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For a trip-free circuit-breaker it shall not be possible to |- NIA
maintain the contacts in the fouching or closed position
when the tripping release is in the position to trip the
circuit-breaker
If the closing and opening times of a circuit-breaker - N/A

are stated by the manufacturer, such times shall
comply with the stated values

] Undervoltage releases

Undervoltage releases shall comply with the - N/A
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

i} Drop out voltage

It shall be verified that the release coperates to open N/A
the circuit-breaker between the voltage limits specified

The voltage shall be reduced from rated voltage at a N/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 {“\1
release coil ”\;M
In the case of a release with a range of rated voltages, |- N/A

this test applies to the maximum voltage of the range

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 |- N/A

test 0f 8.3.36

In the case of a release with a range of rated voltages, |- 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 - N/A
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 aperation of the actuator

NA

When the supply voitage is raised to 856% of the
minimum control supply voltage, it shall be verified that
the circuit-breaker can be closed by the operation of
the actuator
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iif)

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

Shunt releases

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

N/A

it shall be verified that the release will operate to apen
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 control
supply voltages, the test voltage shall be 70% of the
minimum rated control supply voltage

NFA

8.3.3.3.3

Operational performance capability without current,

Type designation or serial number

TS1600H 4P

Sample no:

811

Rated current in (A)

1600 A

Rated operational voltage: Ue (V)

8a0V

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

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

Rated control supply voltage undervoltage releases:
Uc (V)

Ambient temperature 10-40 °C :

25°C

Number of operating cycles per hour

20 Cycles per hour

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

Number of cycles without current (without releases)

2500 Cycles

Applied voltage: closing mechanism (V)

10% of tofal 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

TRF No. IEC60947_2F
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Applied voltage: shunt releases (V)

N/A

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

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

N/A

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

N/A

Applied voltage: undervoitage releases (V)

N/A

Electrical components do not exceed the value
indicated intab. 7.

Compliance

8.3.3.34

Operational performance capability with current.

Rated current: In {(A)

1600 A

Maximum rated operational voltage: Ue (V)

890V

Condugctor cross-sectional area (mm?} :

500 mm* X 2

Number of operating cycles per hour

20 Cycles per hour

Number of cycles with current (total) 500 Cycles P -
(closing mechanism energized at the rated Uc) , _{:
Applied voltage: closing mechanism (V) v
For circuit-breaker fitted with adjustable releases, test | Compliance
shall be made with the overload setting at maximum
and short-circuit setting at minimum.
Conditions, make/break operations:
- test voltage UWUe = 1,0 (V) i L1 L1: 6918V P
.......................................................................... L2 L2:700,8V
.......................................................................... L3 L3:708,3V
-testourrent lfle = 1,0 {A) s L1: L1. 1818 A P
.......................................................................... L2: 1.2 1625 A
.......................................................................... L3 L£3: 16802 A
- power factorftime constant: 0,73 P
- frequency: (Hz) 60 Hz P
- on-time {ms): 1000 ms P
- ofi-time (s): 179s P
Electrical components do not exceed the vajue Compliance P
indicated in tab. 7.
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8.3.3.3.5 |Additional test of operational performance capability without current for
withdrawable circuit-breaker.

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

Sample no:

Rated current In (A)

Rated operational voltage: Ue (V)

Rated control supply voitage of closing mechanism:

Ue (V)

Rated control supply voltage of shunt releases:

e (V)

Rated control supply voltage undervoltage releases:

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

Applied voltage: closing mechanism (V) - N/A
For circuit-breaker fitted with adjustable releases, test |- N/A
shall he made with the overloadishort-circuit settings

at maximum.

Conditions, overload operations:

- test voltage UfUe = 1,05 (V) i L1 - N/A
.......................................................................... L2:
.......................................................................... L3

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

- power factor/time constant: - N/A

TRF No. IEC60947_2F
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- Number of cycles manually opened: 9

N/A

- Number of cycles automatically opened by an
overload release: 3

NA

- frequency: (Hz)

N/A

- on-time max 2s:

N/A

8.3.3.5

Verification of dielectric withstand

- equal to twice the rated operational voltage with a
minimum of 1000 V for 5 seconds

1380V

- no breakdown or flashover

No

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 2 mA.

s0,02mA/759V

8.3.36

Verification of temperature-tise

*kEL

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

See table S1-1 (4P)

by
"]

Temperature rise of main circuit terminals < 80 K (K} :

=891K

conductor cross-sectional area (mm?) :

500 mm? x 2

test current le (A)

1600 A

8.3.3.7

Verification of overload releases

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

2320 A

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

540 s

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 -

NIA

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

NA

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-breakers for isolation

actuating force for cpening {N) ..., :

216N

test force with blocked main contacts for 10 s (N) .:

648 N
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Dependent power operation - N/A
Supply voltage of 110% of rated voltage (V)......... - N/A
Three attempts of 5 s to operate the equipment at - N/A
intervals of 5 min.
independent power operation - N/A
Three attempts to operate the equipment by the stored | - N/A
energy.
Lock ability of driving mechanism in OFF-position at - N/A
test force and blocked main contacts ... :
Position indicator does not show OFF-position after Compliahce P
capture of test force at blocked main contacts
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8.3.4 TEST SEQUENCE 1l (lcs):
8.3.4.1 Test of rated service short-circuit breaking capacity

Test sequence of operation; 0 -{-CO -t~ CO

Type designation or serial number TS51600H 3P
Sample no: 52-1 Rev
Rated current: in (A) 1600 A
Rated operational voltage: Ue (V) 240V

Rated service short-circuit breaking capacity: (kA) 57 KA

Rated control supply voltage of closing mechanism:

Ue (V)

Rated control supply voltage of shunt release:

Ue (V)

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

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

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

T

Test made in free air; Compliance

Distances of the metallic screen’s: (all sides) Side : 73.5 mm, Front: 0 mm

Top bottem ; no screen

The characteristics of the metallic screen:

- woven wire mesh - N/A
- perforated metal Compliance P
- expanded metal - N/A
- ratio hole area/total area: 0,45-0,65 05 P
- size of hole: <30mm” <30mm®

- finish: bare or conductive plating Compliance

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

enclosure:

Fuse "F" Compliance P

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

TRF No. [EC60947_2F
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Circuit is earthed at; (load-star- or supply-star point) | oad-star point P
Conductor cross-sectional area (mm?) : 2CX50X10 mm? P
If terminals unmarked: - N/A
line connected at: {Undersidelupside)
Tightening torques: (Nm) 50 Nm
Test sequence of operation; 0 =t{=CO -t~ CO Compliance
- test voltage U/Ue = 1,05 (V) ...ococvrrireiinnnn L1 [L1:256386V P
.......................................................................... L2:  [L2: 2530V
.......................................................................... L3: L3: 254]1 V
- r.m.s. test current AC/DC: (Aleoicrvnieeerenne Lt L1: 57,7 KA P
.......................................................................... L2:  |L2: 57,6 KA
.......................................................................... L3: L3: 57.5 KA
power factorftime constant : 0,2
- Factor "'n” 2,27
- peak test current (A) 131,1 kA

- max. let-through current: (kApeak) ................. L1 L1:121,5kA
.......................................................................... L2:  |L2:93,1KA
.......................................................................... L3: L3: 87]0 kA
- Joule integral I7dt (A28) ....ovoveeerrccrenrseessssneens L1 [L1:70,1 MA%s P
.......................................................................... L2:  |L2: 43,0 MA%s
-------------------------------------------------------------------------- E—S: L3: 31|8 MAZS
Pause, t: (min) 3 P
Test sequence "CO” _
- max. let-through current: (kApeak) ......cc.ceoeeeee L1, [L1:67,5KA P
.......................................................................... L2: L2: 105,0 kKA
-------------------------------------------------------------------------- L3: L3: 1 1617 E(A
- Joule integral At {AZ8) .....occrereenere e L1;  |L1:28,6 MAs P
.......................................................................... L2:  [L2: 49,3 MA%s
.......................................................................... LS. L3 57‘0 MAZS

3 P

Pause, t: {min)

Test seguence "CO”

£1:100,8 kKA
L2: 80,68 kA
£3:115,1 kA
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- Joule infegral Pt {AZ8) ...c.cvevcvieeceecie e L1 |L1:51,9 MA%s P
.......................................................................... L2:  1L2: 30,9 MA%s
.......................................................................... LS. L3 64,1 MAZS
Meilting of the fusible element Compliance P
Holes in the PE-sheet for test sequence "O” - N/A
Cracks observed Compliance
8.3.4.2 Operational performance capability with current.
Rated current: In {A) 1600 A
Maximum rated operational voltage: Ue (V) 240V
Conducter cross-sectional area (mm?) : 500 mm® X2
Number of operating cycles per hour 20 Cycles per hour P \
Number (5% of the number given in column 4, tab. 8} |25 Cycles P
of cycles with current {total)
{closing mechanism energized at the rated Uc)
Applied voitage: closing mechanism (V) - N/A
For circuit-breaker fitted with adjustable releases, test | Compliance P &
shall be made with the overload setting at maximum _’,_féff»i
and short-cireuit setting at minimum, -
Conditions, make/break operations:
- test voltage UMUe = 1,0 (V) wovvooeevveeeisereerienn, L1 [L1: 2435V P
.......................................................................... L2 £2:250,5V
.......................................................................... L3 £3, 2515V
- test current 1fle = 1,0 (A) c...ovoovrevererrerriensrnrenn L1:  |L1:1604 A P
.......................................................................... L2: L2: 1618 A
.......................................................................... L3 1.3: 1606 A
- power factor/time constant: 0,71 P
- frequency: (Hz) 80 Hz P
- on-time (ms): 1000 ms P
- off-time (s): 179s P
8343 Verification of dielectric withstand
- e;q.ual to twice the rated operational voliage with a 1000 V P
minimum of 1000 V
- no breakdown or flashover No P
- the leaking current for circuit-breaker suitable for
isolation: (<2mA / 1.1 Ue) S114mA/284V i
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8.3.4.4 Verification of temperature-rise

- the values of temperature-tise do not exceed those |See table §2-1R (3P) P

specified in tab. 7.

Temperature rise of main circuit terminals. £753K p

<8OK (K):

conductor cross-sectional area (mm?) 500 mm*x 2 P

test current le (A) ! 1600 A P
8.345 Verification of overload releases

Test current; 1.45 times the value of their current 2320A P

setting at the reference temperature: (A)

Conventional tripping fime: 53bs P

<th when In <83A, <2hwhenIn>63 A g\

8.3.4 TEST SEQUENCE Il {ics).

8.3.4.1 Test of rated service short-circuit breaking capacity

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

Type designation or serial number TS1600H 3P
Sample no: 52-2

Rated current: In (A) 630 A

Rated operational voltage: Ue (V) 240V

Rated service short-circuit breaking capacity: (kA) 57 kA

Rated control supply voltage of closing mechanism:

Uc {V)

Rated control supply voltage of shunt release:

Uc (V)

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

maximum.

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

The circuit-breaker is mounted complete on its own Compliance p

support or an equivalent support.

Test made in free air: Compliance

Distances of the metallic screen’s: (all sides) Side : 73.5 mm, Front : 0 mm

Top bottom : no screen
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The characteristics of the metallic screen:

N/A

- woven wire mesh -

- perforated metal Compliance P

- expanded metal - N/A

- ratio hole areaftotal area: 0,45-0,65 0,5

- size of hole: <30mm?” < 30mm®

- finish: bare or conductive plating Compliance

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

enclosure: r~
Fuse "F™ Compliance P
copper wire: diameter 0,8 mm, 50 mm long

Circuit is earthed at: (foad-star- or supply-star point) Load-star point P
Conductor cross-sectional area {mm?) : 2CX40X5 mm? P \

If terminals unmarked: - NIA

line connected at: (underside/upside) 3\
Tightening torques: (Nm) 50 Nm P /;L_‘ -
Test sequence of operation; 0 -t - CO -t-CO Compliance >
- test voltage U/Ue = 1,05 (M) oo L1  jL1:283,7V P
.......................................................................... L2: L2: 252 8V
.......................................................................... L3: Ls: 254,0 V

- r.m.s. test current AC/DC: (Ao i L1: L1: 87,7 kA P
.......................................................................... L2: L2: 576 kA
.......................................................................... L3: 13: 57,5 kA

power factorftime constant : 0,20

- Factor "n” 2,27

- peak test current (A} 131,1 kA

Test sequence "0”

- max. let-through current: (kApeak) ..o L1: L1: 123,2 kKA P
.......................................................................... L2: L2: 93,1 kA
.......................................................................... L3: L3: 91 '3 kA

- Joule integral 1%t (A8) ... ooveeeeeerereerrcersnri. L1 |L1:73,9 MA®s P
.......................................................................... L2:  |L2: 44,6 MA%s
.......................................................................... L3: L3 36,2 MAZS

Pause, £ (min}) 4 P
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Test sequence "CO”
- max. let-through current: (kApeak) .......coc.vvr.... L1: L1: 75,1 kA
.......................................................................... L2:  |L2: 110,2 kA
.......................................................................... L3: L3: 1 1 1 ’4 kA
- Joule integral 12dt (A%S) .......covveeeereres e, Lt |L1:32,8MA%s P
.......................................................................... L2 |L2: 59,6 MA%s
.......................................................................... L3: L3: 65‘0 MAZS
Pause, t: {min) 3
Test sequence "CO"
- max. let-through current: (kApeak) .................. Lt L1:112,4 KA P
.......................................................................... L2 1.2: 78,2 kA .
.......................................................................... L3 1.3.' 97]5 kA
- Joule integral 1t (A28} ....ooovvooooeveeeeerce e L1:  |L1:66,4 MA’s P
.......................................................................... L2:  1L2: 38,0 MA%s
.......................................................................... LS: L3: 43]? MAZS
Metting of the fusible element Compliance P
Holes in the PE-sheet for test sequence "0O” - N/A _} _
Cracks ohserved Compliance WM

8342 Operational performance capability with current. '
Rated current: In (A)
Maximum rated operational voitage: Ue {V)
Conductor cross-sectional area (mm?) :
Number of operating cycles per hour - N/A
Number (5% 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 overload setting at maximum
and short-circuif setting at minimum.
Conditions, make/break operations: S
- test voltage UftUe = 1,0 (V) i L1: - N/A
.......................................................................... L2:
.......................................................................... L3:
~testcurrent Wle = 1,0 (A) oo e, L1: - N/A
.......................................................................... L2:
.......................................................................... L3
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- power factorftime constant: - N/A

- frequency: (Hz) - N/A

- on-time {ms): - N/A

- off-time (s): - NiA
8.34.3 Verification of dielectric withstand

;n ?gil.;:fl;g ;u;n$§ Ot[r)]?/ rated operational voltage with a 1000 V p

- no breakdown or flashover No P

- the leaking current for circuit-breaker suitable for <0,77 mA /264 V P

isolation: (<2mA /1.1 Ue)

8.34.4 Verification of temperature-rise

TNA

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

Temperature rise of main circuit terminals. - N/A

<80K (K):

conductor cross-sectional area (mm?) : -

N/A

test current le (A) : -

8.3.4.5 Verification of overload releases

Test current; 1.45 times the value of their current 913,5A P
setting at the reference temperature: {A)

Conventional tripping time: 517 s P
<1h when In < B3A, <2h when In > 63 A

B.3.4 TEST SEQUENCE H (les):

8.3.4.1 Test of rated service short-circuit breaking capacity

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

Type designation or serial number TS1600H 3P
Sample no: s2-3

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

Rated service short-circuit breaking capacity: (kA) 50 kA

Rated control supply voltage of closing mechanism:

Uc (V)

Rated control supply voltage of shunt release:
Uc (V)
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For circuit-breaker fitted with adjustable refeases, test | Compliance P
shall be made with the current and time settings at
maximum.
closing mechanism energized with 85% at the rated - NIA
Uc: (V)
The circuit-breaker is mounted complete on its own Compliance P
support or an equivalent support.
Test made in free air; Compliance

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

Side : 73.5 mm, Front : 0 mm

Top bottom : ho screen

The characteristics of the metallic screen:

- woven wire mesh

- perforated metal Compliance P \

- expanded metal - N/A \
- ratio hole areaftotal area: 0,45-0,65 0.5 P \
- size of hole; <30mm’ < 30mm” P

- finish: bare or conductive plating Compliance p -
Test made in specified individual enclosure: - NIA™ 4“:/ ‘
Details of these tests, including the dimensions of the

enclosure:

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

Circuit is earthed at: {load-star- or supply-star point) L.oad-star point P
Conductor cross-sectional area {mm?) ; 2CX50X10 mm?* P

If terminals unmarked: - N/A
line connected at: (undersidefupside)

Tightening torques: (Nm) 50 Nm P
Test sequence of operation: 0 =t-=CO-t-C0O Compliance

- test voltage Ufle = 1,05 (V) oo, Li:  |L1:486,2V
.......................................................................... L2: L2: 4887V
-------------------------------------------------------------------------- L3: Ls: 484,7 V

- r.m.s. test current AC/DC: (A)ovivviivviinreiinnn, L1; |L1:50,8 kA P
.......................................................................... L2:  |L2:50,3kA
.......................................................................... L3: L3: 50,5 kA

power factor/time constant : 0,23 P

- Factor 'n” 2,17 P
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- peak test current (A} : 110,9 kA P
Test sequence "C”
- max. let-through cutrent: (kApeak) ... L1 [L1 1089 KA
.......................................................................... L2: L2: 82,4 kA
.......................................................................... L3I. L3: 86’2 kA
- Joule integral Pat (A?S) ........cccccvvvvrerrserreeeenennnns 11 |L1:62,0 MA%s P
.......................................................................... L2 |L2: 38,3 MA%s
.......................................................................... L3: } 2

L3: 35,3 MA“s

Pause, t: {min) 5 P
Test sequence "CO”
- max. let-through current: (kApeak) ......coccoeeeeee. L1 |L1:86,5kA P
.......................................................................... L2 L2:83,1kA ~
.......................................................................... L3: LB: 106’8 kA
- Joule integral dt (A28} ......oo..coovverrnnscerererrennns L1:  [L1:458 MA%s P
.......................................................................... L2:  |L2:37,9 MA’s
.......................................................................... LB‘ E_S 64,3 MAZS
Pause, t: (min) 3
Test sequence "CQ"
- max. let-through current: (kApeak) ........cccoeeee.. L1  [L1:73,8KA
.......................................................................... L2:  |L2: 102,3kA
.......................................................................... L3: L3: 986 kA
- Joule integral [2dE (A%S) ........coovveerrieinsrereressinens L1, [L1:31,5MA%s P
.......................................................................... L2:  [12:547 MA’s
.......................................................................... L3' ;—3. 54,1 MAZS
Melting of the fusible element Compliance P
Holes in the PE-sheet for test sequence "0” - N/A
Cracks observed Compliance p

8.3.4.2 Operational performance capability with current. -
Rated current; In (A) 1600 A
Maximum rated operational voltage: Ue (V) 460 V
Conductor cross-sectional area (mm?) : 500 mm® X 2
Number of operating cycles per hour 20 Cycles per hour
Number (5% of the number given in column 4, tab. 8) |25 Cycles P
of cycles with current (total)
{closing mechanism energized at the rated Uc)
Applied voltage: closing mechanism (V) - N/A
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For circuit-breaker fitted with adjustable releases, test |- N/A
shall be made with the overload sefting at maximum
and short-circuit setting at minimum,

Conditions, make/break operations:

- test voltage UiUe = 1,0 {V) s L1: L1: 4720V P
.......................................................................... L2: L2: 4748V
.......................................................................... L3; L3: 4768V

-test current e = 1,0 (A) oo L1: L1 1600 A P
.......................................................................... L2: 12: 1622 A
.......................................................................... L3: 13: 1610 A
- power factor/time constant: 0,70 P
- frequency; (Hz) 680 Hz P
- on-time (ms): 1000 ms P ~
- off-time {s): 179 s P

8343 Verification of dielectric withstand

- equal to twice the rated operational voltage with a
minimum of 1000 V 100y P
- ho breakdown or flashover No P
- the leaking current for circuit-breaker suitable for
isolation: (<2mA / 1.1 Ue) 0,58 mA/ 506V Pt

8.3.4.4 Verification of temperature-rise

- the values of temperature-rise do not exceed those |See table 82-3 (3P) P
specified in tab. 7.

Temperature rise of main circuit terminals. <784K P

<80 K (K):

conductor cross-sectional area () : 500 mm* x 2

test current le (A) 1600 A

8.3.4.5 Verification of overload releases

Test current: 1.45 times the value of their current 2320A P

setting at the reference temperature: (A)

Conventicnal tripping time: 532s P
<1h when |n < 63A, <2h when In> 863 A
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8.34 TEST SEQUENCE i {lcs):
8.3.4.1 Test of rated service short-circuit breaking capacity
Test sequence of operation: 0 —t-C0-1-CO
Type designation or serial number TS1600H 3P
Sample no: 524 Rev
Rated current: In (A) 16800 A
Rated operational voltage: Ue (V) 690V
Rated service short-circuit breaking capacity: (kA) 35 kA
Rated control supply voltage of closing mechanism:
Ue (V)
Rated control supply voltage of shunt release:
Uc (V)
For circuit-breaker fitted with adjustable releases, test |Compliance
shall be made with the current and time settings at
maximum.
closing mechanism energized with 85% at the rated - NA |
Uc: (V) | ;(:}
The circuit-breaker is mounted complete on its own Compliance Pﬂ
support or an equivalent support.
Test made in free air: Compliance P
Distances of the metallic screen’s: (all sides) Side : 73.5 mm, Front: 0 mm P

The characteristics of the metallic screen:

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

- finish: bare or conductive plating Compliance

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

enclosure:

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

Circuit is earthed at: (load-star- or supply-star point) Load-star point P
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Conductor cross-sectional area {(mm?) : 2CX50X10 mm? P
if terminals unmarked: - N/A
line connected at: (underside/upside)
Tightening torques: (Nm) 50 Nm
Test sequence of operation: O -t - C0 ~-t-CO Compliance
- test voltage U/Ue = 1,08 (V) .oeoccececcrinn, L1:  |L1:7348V P
.......................................................................... L2: 12: 7357V
.......................................................................... L3: i_3: 733'0 V
- r.m.s, test current AC/DC: (Ao ir e, L1: JL1:351kA P
.......................................................................... L2:  |L2: 35,0kA
.......................................................................... L3: 13 35,1 kA
power factorftime constant : 0,24 P (
- Factor "'n” 2,17 P \
- peak test current (A) : 76,3 KA P
Test sequence "O” __
- max, let-through current: (kApeak) ..........ccoven, L1 |L1:74,5kA P \
.......................................................................... L2: L2: 58,3 kA )
.......................................................................... L3: .

L3: 63,2 kA
- Joule integral 17t (A8} .ocvrvreverocorrsvce L1: [L1:315MA% P
.......................................................................... L2 |L2:21,6 MA% “/{;
-------------------------------------------------------------------------- L3: L3: 20,4 MAZS
Pause, t: {min) 5 P

Test sequence "CO”

- max. let-thraugh current: (kApeak) ........cevve.. L1: |L1:56,9 kA P
.......................................................................... L2:  |L2: 74,7 KA
.......................................................................... L3: L3: 65]9 kA

- Joule integral 12dt (A2S) ......cccovverenrirnsierrernrenns L1 |L1:17,9 MA%s p
.......................................................................... L2:  [L2: 30,9 MA%s
.......................................................................... L3:

£3: 24,7 MA%s

Pause, t. (min)

Test sequence "CO”

£1: 62,8 kA
L2: 59,0 kA
L3: 74,5 KA
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- Joule integral 17dt (A8} .......coumrmmmierierrnerienes L1:  |L1:252MA’s P
.......................................................................... L2:  }L2: 20,3 MA%s
.......................................................................... LS: 13: 32.0 MAZS
Melting of the fusible element Compliance P
Holes in the PE-sheet for test sequence "O” - N/A
Cracks observed Compliance

8.3.4.2 Operatiohal performance capability with current.
Rated current; In (A} 1600 A
Maximum rated operational voltage: Ue (V) 880V
Conductor cross-sectional area (mm?) : 500 mm® X 2
Number of operating cycles per hour 20 Cycles per hour
Number {5% of the number given in column 4, tab. 8) |25 Cycles
of cycles with current (fotal)
{closing mechanism energized at the rated Uc)
Applied voltage: closing mechanism (V) - N/A
For circuit-breaker fited with adjustable releases, test |- NA 1
shall be made with the overload setting at maximum
and short-circuit setting at minimum.
Conditions, make/break operations:
-testvoltage UlUe =10 (V) e L1 L1 7165V P
.......................................................................... L2: L2: 7198V
.......................................................................... L.3: L.3: 718,0V
~testourrent lle = 10 {A) i L1: L1; 1622 A P
.......................................................................... L2: L2 1822 A
.......................................................................... L3 L3: 1624 A
- power factor/time constant. 0,73 P
- frequency: (Hz) 80 Hz P
- on-time {ms): 1000 ms P
- off-time (s): 179 s P

8343 Verification of dielectric withstand
- equal to twice the rated operational voltage with a
minimum of 1000 V. 1380V P
- no breakdown or flashover No P
- the leaking current for circuit-breaker suitable for
isolation: (<2mA / 1.1 Ue) <007 mA /759 V P
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8.3.4.4 Verification of temperature-rise
- the values of temperature-rise do not exceed those | See table S2-4R {3P)
specified in tab, 7.
Temperature rise of main circuit terminals. <789K P
<80 K (K}:
conductor cross-sectional area (mm?) 500 mm*x 2 P
test current le (A) : 1600 A P
8.34.5 Verification of overload releases
Test current: 1.45 times the value of their current 2320A P
setting at the reference temperature: (A)
Conventional tripping time: 537 s P
<1h when In < 83A, <2h when In> 63 A {\\
8.3.4 TEST SEQUENCE il {lcs=lcu):
8.35 TEST SEQUENCE lif (leu)

Rated ultimate short-circuit breaking

withstand current.

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

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

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

Type designation or serial number TS1600H 3P
Sample no: 53-1

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

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

Rated control supply voltage of closing mechanism:

Uc (V)
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Rated control supply voltage of shunt release:
Uc (V)
This test sequence need not be made when lcu = lcs
8.3.5.1 The operation of overload releases shall he verified at twice the value of their
current setting on each pole separately.
The operating time shall not exceed the max, value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 162~317 s
- Operation iMe; {8) oo ooor e e L1: 216s P
.......................................................................... Lz2: 204 5
.......................................................................... L3: 220s
.......................................................................... N:
8.3.5.2 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is O —t-CO
For circuit-breaker fitted with adjustable releases, test | Compliance P
shall be made with the current and time settings at
maximum.
closing mechanism energized with 85% at the rated - N/A )
Uc: (V)
. - . . £
The circuit-breaker is mounted complete on its own Compliance P f'}[“"’“ ‘
support or an equivalent support.
Test made in free air: Compliance

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

Side : 73.5 mm, Front : 0 mm

Top bottom : no screen

The characteristics of the metallic screen:

N/A

- woven wire mesh -

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

- size of hole: <30mm? < 30mm? P
- finish: bare or conductive plating Compliance

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

enclosure:

Fuse "F" Compliance P
copper wire: diameter 6,8 mm, 50 mm long

Circuit is earthed at; {load-star- or supply-star point) Load-star point P
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Conductor cross-sectional area {mm?) . 2CX50X10 mm? P
if terminals unmarked: - N/A
Iine connected at; (underside/upside)
Tightening, torques: {Nm) 50 Nm
Test sequence of operation: O ~t=CO Compliance
- test voltage UfUe = 1,05 (V) oo vccenicnnnnn, Lt [L1:2538V
.......................................................................... L2 1L2:2536V
.......................................................................... L3: 3_3: 253,7 V
- r.m.s. test current AC/DC: (A)creinecinnennn, L1: [L1:759KA P
.......................................................................... {2 L2: 76,3 kA
.......................................................................... L3: L3: 74.8 kA
power factorftime constant : 0,20
- Factor "n” 227
- peak test current (Amax) : 1729 kA
Test sequence "0"
- max. let-through current: (kApeak) .........oocovnn. L1:  [E1:128,1 kA
.......................................................................... L2: L2: 122 8 KA
.......................................................................... LS: L3: 109,8 kA ;{\\
B L D —— L1:  |L1:925MA% p 7Yt
.......................................................................... L2:  |L2: 71,7 MA%s
.......................................................................... L3: L3: 50,5 MAZs
Pause, t: (min) 4 P
Test sequence "CO”
- max. let-through current: (kApeak) ........cev..... Lt [L1:126,1KA P
.......................................................................... L2 L2:110,1 kA
.......................................................................... E.3: LS: 1 1 1 }4 kA
- Joule integral Pdt (A%8) ...ocoovvviiee e L1: L1: 92,0 MA%s P
.......................................................................... L2:  |L2: 64,0 MA%s
.......................................................................... L3: 1.3: 53.9 MA%s
Melting of the fusible element Compliance P
Holes in the PE-sheet for test sequence "0" - N/A
Cracks observed Compliance P
8.3.53 Verification of dielectric withstand
- equal to twice the rated operational voltage witha |1000V P
minimum of 1000 V for 5 seconds
- no breakdown or flashover No P
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- the leaking current for circuit-breaker suitable for S0, 1mA/S264V P
isolation; (<6mA /1,1 Us)
8.3.54 Verification of overload releases
The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 92~182 s
- Operation HMe: (8) «covvvveeiiirerireen e L1 123 s P
.......................................................................... Lz: 1228
.......................................................................... L3 129 s
.......................................................................... N: 3
8.3.5 TEST SEQUENCE IlI (lou)

Rated ulimate shorf-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 TS1600M 3P
Sample no: 53-2

Rated current: In (A) 630 A

Rated operational voltage: Ue (V) 240V

Rated ultimate shott-circuit breaking capacity: (kA) 75 KA

Rated control supply voltage of closing mechanism:

Uc (V)

Rated control supply voltage of shunt release:
te (V)
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Top boftom ; no screen

The characteristics of the metallic screen;

IEC 60947-2

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

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

8.3.56.2 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is 0 -1~ CO _:
For circuit-breaker fitted with adjustable releases, test | Compliance P \
shall be made with the current and time settings at
maximum.
closing mechanism energized with 85% at the rated |- N/A
Ue: (V)
The circuit-breaker is mounted complete on its own Compliance P A
stpport or an equivalent support.
Test made in free air: Compliance p
Distances of the metallic screen’s: (all sides} Side : 73.5 mm, Front : 0 mm P

- woven wire mesh -
- perforated metal Compliance P
- expanded metal - N/A
- ratio hole areaftotal area: 0,45-0,65 0,5 p
- size of hole: <30mm? < 30mm?
- finish; bare or conductive plating Compliance P
Test made in specified individual enclosure: - NIA
Details of these tests, including the dimensions of the
enclosure:
Fuse "F" Compliance P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) Load-star point P
Conductor cross-sectional area {rm?) ; 20X40X5 mm?
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If terminals unmarked: - NIA
fine connected at; {undersidefupside)

Tightening, torques: (Nm) 50 Nm P
Test sequence of operation; O —t-CO Compliance P

- test voltage UfUe = 1,05 (V) .o L1: L1:253,8V P
.......................................................................... L2: L2: 2532V
.......................................................................... L3: L3: 254,1 V
-r.m.s. test current AC/DC: (A).ceviiiverrecrennns L1 L1 75,9kA P
.......................................................................... L2 L2: 76,3 kA
-------------------------------------------------------------------------- L3: L3: 74'8 kA
power factorftime constant : 0,20
- Factor 'n” 2,28

- peak test current (Amax) : 172,9 kA

Test sequence "0"

- max. let-through current: (kKApeak) ....ovooveeien, 1 [L1:1425KA
.......................................................................... L2: L2: 120,7 kA
.......................................................................... L3: 1.3 108,0 kA

- Joule integral Pdt {A2S} .o L1: L1: 98,0 MA®s P 4&3
.......................................................................... L2, [L2: 68,4 MA%s _
.......................................................................... L3: LS: 48,9 MAZS
Pause, t: (min) 6

Test sequence "CO”"

- max, let-through current: (kApeak) .........oeeveve. L1: L1:133,3 KA P
................................... et enee e ereenesanreneeneenes L2D L2: 89,6 kA
.......................................................................... L3. L3: 127’9 kA

- Joule integral Pdt {A%8) .....ccoveiirciieiineiseireenns L1: L1: 85,3 MA’s P
.......................................................................... L2:  |L2: 46,1 MA%s
.......................................................................... £3: 13 75]1 MAZS
Meiting of the fusible element Compliance P

Holes in the PE-sheet for test sequence "0” - N/A

Cracks observed Compliance P

8.3.5.3 Verification of dielectric withstand

- equal to twice the rated operational voltage witha [ 1000 V P

minimum of 1000 V for 5 seconds

- no hreakdown or flashover No P
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Rated ulfimate 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,

Page 83 of 133 Report No. 2131728.51
IEC 60947-2

Clause Requirement + Test Result - Remark Verdict
- the leaking current for circuit-breaker suitable for =131 mAS264V P
isofation; (<6mA /1,1 Ue)

8.3.54 Verification of overload releases
The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 92~182 s
- Operation IMe: (8} ..o, L1: 128 s
.......................................................................... L2: 125s
.......................................................................... L3: 1265
.......................................................................... N:

8.3.5 TEST SEQUENCE 1l {leu)

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 ulimate 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 TS1600H 3P
Sample no: 53-3

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

Rated ultimate short-circuit breaking capacity: (kA) 65 kA

Rated control supply voltage of closing mechanism:

Uc (V)

Rated control supply voltage of shunt release:

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

8.3.5.1 The operation of overload releases shall be verified at twice the value of their
current setting on each pole separately.
The operafing time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 152~317 s
- Operation ime: {8) «vvovvv e L1;  |211s p
.......................................................................... L2 2158
.......................................................................... L3 209s
.......................................................................... N:

8.3.52 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is 0 -t - CO
For circuit-breaker fitted with adjustable releases, test | Compliance P
shall be made with the current and time settings at
maximum,
closing mechanism energized with 85% at the rated - NIA 3
Ue: (V) {
The circuit-breaker is mounted complete on its own Compliance P
support or an equivalent support. {‘2\5
Test made in free air; Compliance P v‘/} \I

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

Side : 73.5 mm, Front: 0 mm

Top bottom : no screen

The characteristics of the metallic screen:

N/A

- woven wire mesh -

- perforated metal Compliance P

- expanded metal - N/A

- ratio hole areaftotal area: 0,45-0,65 0,5

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

- finish: bare or conductive plating Compliance

Test made in specified individual enclosure: - NIA

Details of these tests, including the dimensicns of the

enclosure:

Fuse "F" Compliance P

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

Circuit is earthed at: {load-star- or supply-star point) Load-star point P

Conductor cross-sectional area {mm?) : 2CX50X10 mm?@ P
TRF No. IEC60947_2F
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If terminals unmarked: - N/A
line connected at; (underside/upside)
Tightening, torques: (Nm) 50 Nm
Test sequence of operation: 0 —t-CO Compliance
- test voltage UilUe = 1,05 (V) ..o, L1:  [L1:4846V
.......................................................................... L2: L2: 4855V
.......................................................................... L3. Ls‘ 484r4 V
- r.m.s. test current AC/DC: (A).cvvvevvrecicieinn, L1 |L1.67,0kA P
.......................................................................... L2 L2;: 65,7 kA
-------------------------------------------------------------------------- L3: L3: 65’8 ;(A
power factor/time constant 0,20
- Factor "'n” 2,25
- peak test current {Amax) 149,3 kA
Test sequence "Q"
- max. let-through current: (kApeak) ................. L1: L1 140,3KA
.......................................................................... L2:  {L2: 1116 kA
.......................................................................... L3: LS. 105’7 }(A
- Joule integral 12dt (A%8) .....o.ooocvecvmvveeveiianas L1 [L1:98,9 MA®s
.......................................................................... L2:  |L2: 65,2 MA’s
.......................................................................... L3: L3. 50.2 MAZS
Pause, & {min) 5 P
Test sequence "CO”"
- max. let-through current: (kApeak) .................. L1:  |L1:98,7KA P
.......................................................................... L2:  [L2:130,0kA
.......................................................................... L3: L3: 125,9 kA
- Joule integral PAt (APS) .ooeeeveee e L1: L1: 58,9 MA®s P
.......................................................................... L2 |L2:93,2 MA%s
.......................................................................... L3 L3: 93.3 MAZs
Meliing of the fusible element Compliance P
Holes in the PE-sheet for test sequence "0" - N/A
Cracks observed Compliance P
8.3.5.3 Verification of dielectric withstand
- equal to twice the rated operational voltage witha  |1000V p
minimum of 1000 V for 5 seconds
- no breakdown or flashover No P
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Rated ultimate short-circuit breaking
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- the leaking current for circuit-breaker suitable for <30mA/506V P
isolation: (<BmA /1,1 Ue)

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

8.3.5 TEST SEQUENCE il {lcu)

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of ulilization 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 shorf-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence IV.

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

sequence.

Type designation or serial number TS1600H 3P
Sample no: S3-4Rev
Rated current: In (A) 1600 A
Rated operational voltage: Ue (V) 680V

Rated ultimate short-circuit breaking capacity: (kA) 45 kA

Rated contral supply voltage of clasing mechanism:

Uc (V)

Rated control supply voltage of shunt release:
Ue (V)
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This test sequence need not be made when lou = les

8.3.5.1 The operation of overload releases shall be verified at twice the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 162~317 s
- Operation tme: {8} ....ccccviiviir e L1: 214 s P
.......................................................................... Lz2: 203s
.......................................................................... L3 211s
.......................................................................... N:

8.3.52 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is O ~t-CO
For circuit-breaker fitted with adjustable releases, test | Compliance
shall be made with the current and time settings at
maximum.
closing mechanism energized with 85% at the rated -
Ue: (V)
The ¢ircuit-breaker is mounted complete on its own Compliance
support or an equivalent support.
Test made in free air: Compliance p 7

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

Side : 73.5 mm, Front: 0 mm

Top bottom : no screen

The characteristics of the metallic screen:

- woven wire mesh - N/A
- perforated metal Compliance P
- expanded metal - N/A
- ratio hole areaftotal area: 0,45-0,65 0.5 P
- size of hole: <30mm? < 30mm’ P
- finish: bare or conductive plating Compliance P
Test made in specified individual enclosure; - N/A
Details of these tests, including the dimensions of the

enclosure:

Fuse "F": Compliance P
copper wire: diameter 4,8 mm, 50 mm long

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