HaumvenoBaHue HA MaTepPUAaJIa:

TpunoaocHn aBToMaTHIHH npexbesayn HH ¢
aaT kopmye, or 160 A xo 1250 A, ¢ e1eKTpOHHA
3AMUTA, KATeropus A

Ne
MpunoxeHve N2 uny
no HokymeHT
TEKST
peq
1. ToYHO O3HaUYeHWe Ha TUNa, NPOK3BOAMTENS M CTpaHaTa Ha Susol, LS Industrial
npousBOACTBO (MPOW3X0A) It NOCNEAHO U3AAHNE Ha kaTanora Ha Systems, OxHa
NPON3BOANTENS Kopes, TS 1250H
Mpunoxerue 1
2. TexHU4ecKs onUcaHue N YepTeXNW ¢ HaHeceH! Ha THX pasMepn MpunoxeHne 2
3 EO fexnapauus 3a CbOTBETCTBME Mpunoxerve 3
4, MpOTOKONM OT TUMOBW N3NNTBAHNS Ha aHIIMACKK Ui GbNrapcky esuk, MNpunoxenue 4
NpoOBEAEHN OT He3aBNCHMa MsnuTsaTenHa nadopatopusn — 3asepenn
KOTMSH, C MPUMOMXKEH CTIKCBK Ha OTAENHUTE M3NUTBaHA Ha Bbirapcku
B83UK
5. CepTudukaT/akpesuTaLmus Ha HesaBUCUMATa nanuTBaTenHa Mpunoxerve 5
naboparopusi, NpoBena TUNOBUTE U3NUTBAHWA NO T. 4 — 3aBEPEHO
xonue -
6. WHCTpyKUmMY 3a TpaHcnopTupaHe, cknagnpa {8, MOHTUPaHE, BKN. MpunoxeHue 6
BBPTALMSA MOMEHT Ha 3aTsraHe Ha xnemo;év}fr EC'be,U,MHeHMFl,
oBcRyxBane n noAabpXaHe i

Ha ocHoBaHwue 4n. 2 ot 33J1[

7Autén Hizen/
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sconnectors

TD series

Framesize =

Conventional thermal current, ith

No.ofpoles
Rated operational voltag
Ue B

‘Rated operational current, le ©*
Rated impulse withstand voltage,Uimp
‘Rated insulation voltage, Ui T

‘Rated short-circult naking capacity, lom,

Rated shorttime ==+ " 11
withstand current, low .| 3 2500
'Iéqlation behavior ‘ )
“Trip unit (release) _
_[.Od:i_'s_donr_iéctorijhit R ® N e - e L i
Connection - foed frontconnedtion e . /Y e ' ® -
com i  rearconnection ' e . ./, ® @
plugn frbhi{'i_o_rine(:t_ibn ST e 4 ; e e
o o ] rear-connection @ ) ® e o

Mechanical lfe . - . . - [operalions] - A 25000 T 25000
Elocirical ffe @415 VAC - ..~ " [operations] 10000 7 10000 10000 -

Basic dimensians, WxHxD | -pole. .- [mm} T 90x140 86 105X 16086 105 16086

ront connection) | 4pole ~ " [mml T 120 140x86 140% 16086 140 160X 86

Welght lapote. - Ikl 15 2 2
(front connection) . | 4-pole T Mkl 1.8 26 - 2.6 -

T ECeoea7s | IEC60947-3 IEC60947-3

Reference standard

. The swilch-disconnectors are different from the circult-breakers in the absence of the
conventional protection unit. They keep the overall dimensions, connection systems

i and accessories unchanged from the corresponding circuit-breakers, instaltation
standards require upstream pretection. Howaever, thanks fo their high-set magnelic
release, TD160 ... TS800 DSU are self protected.

A-2-61
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sconneciors

250 400 £ 630 800
2,3,4 2,3, 4 2,34 2,3,4
- 690 690 690 T 690 -
- 500 500 500 500 -
. 250 400 630 800
8 8 8 8

o 750 750 750 760 o
4.9 7.1 8.5 12

B 8500 5000 6300 8000 -
3500 5000 630§ 8000 B
1350 1930 2320 2560
) ® |3 e

q 0 . K .

o @ o ) @ o
L] ) o~ / & e B
® ® e ®
e ® / [ e

25000 20000 / 20000 10000 T
10000 6000 6000 3000
106 160 86 140 % 360 % 110~ 140 260 110 210 320 186

- 140 160 86 18657260 110 186.5 260% 110 260 320 135
2 | 54 : 5.4 16.1
2.6 7.2 72 19.6

IEC60847-3 1~ IEC60947-3 IEC60947-3 IEC60847-3

Trip uni tdentification

A-2-62
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CCBs for power di

sigof

Flectrical characteristics

1 60

Frame size L[AF] 100 160 100 _
PR TRy B R TE I e R 1P: 18, 0 25 32
S T e 16, 20, 25, 32, 40 0.5
B L R : : - ' 1 ¥ Y
B?-‘t.eqic'urr?ﬁn.t'.?_p._"._ T -_ﬁ'{m' 16-100 100,125,160 50, 63, 80, 100 0.1, 10
No.of poles . o oo a4 3.4 2% 3,4 1,2,3,4
Rated operational G AGLT AR {4 | 680 630 690 240(1P), 690
voltage, Ug = »on p@oln e 500 500 500 _ 250(1P), 500
Rated nmputse w;thsiand voltage U|mp . B 8
Rated insulation voliage Ui : : ‘8 8 70 750
Rated ulimate shod—czmmt breakmg capacﬂy, 1cu TR TN 8 ] N N R e N
076 S - '
AC5 / GHZ : : _220/240V i 50 | 85 50 85 86 | 100 | 200 308{:;’) 5?{;5) 200
380/415\{ T 37 50 a7 50 50 | 85 | 150 580 | 85 | 150 _
44040V S25 37 25 37 501 70. (130 &0 | 70 § 130
-|4g0/500V: 18 | 25 18 25 30 | 50 | 85 30 | 50 | €5
oo _ : 550/690V';':? 6 8 3 8 5 8 | ic 5 8 0
P.G_*_'- 250\/ : 37 50 - 37 50 42 | 65 100 wgp} 25&15?) 100
e 500V(2polesmsenes) {kA}. 37 50 37 50 a2 | &5 | 100 42 | 65 | 100 -

'haled serwce breakmg capacaty, los -

;%lcu}“ TJ00% .| 100%  100% | 100%  100%| 100%|100% 100%|100%|t00%
Rated short-cireult maklng capamly Icm . ) ' c

; AC SOIBOHZ ) . ] ) . ~ 105(1P) 105{1P)
: 195 18_.7 106 i87 187 . ?20 _ 4:4_0 187 | 220 440
777 1 106 7.7 105 {05 |/187 {330 105 | 187 @ 330
52.5 - 77.7 52.5 T 105 | 164, 1 286 . 105 | 154 | 286
1 48( ; 36....| 8256 38 525 63 4 105 | 143 63 105 | 143
S T 660V g2 | 136 9.2 13.6 8/|ina-| 17 8 14 | 17
“Category bf-a'ti;izaﬂori Ei ‘A A ; RA A .
isolation behavior: =, @ @ Fi e @
Trlp unit {release) - ' e
i TherrnaE—Magnetic : _ ]
{ @fixed-thermal, flxeci-magnenc L FTY @ e ; @ @
. Oadjustab]e-ihermal fixed-magnetic - CTEMU @ @ ' ) L i
" | @adjustable-thermal, adjustab!e magnetic CATUL - - S .. -
: emagneilc only ' S MT - - - -
: _'Electromc
eLsl = o - - - - -
QLSE R IR ” L. _ ~ _
Ophon Earlh-fauli protect[on tg RIS - - - -
Zone selectwe mierlocklng,ZSI R - - -
Ammeter : R . - - - -
Communication” : Ty - - -
4 Earthe [eakage prolgction mod),gje ***? N - - . -
Connection | fixed | front-connection/ =% " 1 @ | & @ @
. rear-conhggtion™, & |~ e & ® L i
plugin . |frontconfiection 5\ - - @ @ i
R N rear-conneigtlon IR T - - ] - R
Mechanical life . - ‘Toperations} 25000 25000 25000 25000
Electrical lite @ 415 V AC - + fopgrations] 10000 10000 10000 10000
Basic dimensions, WXHXD R - - - 35 140 86
(iront conneciion) alpote ~jmm] 76 130 82 76 13082 90 140 86 90 140 86
o 4-polem Ty L Imm]. 101 13082 101 130 82 120 140 86 120 14086
We‘lghl_;_ o Hpole T kg - - - 0.57
{front connection) - - |3-pale S k) - 1.058 1.08 1.5 1.5
Clome i M 4epole 2 [kal 1,36 1.35 1.8 1.8 L

Reference staﬁdard ECB0947:2 IEC60947-2 IECE0947-2 IECE0947-2

‘App!rcable to_M C_Bs swipped with FTU, FMU, ATU *** Available for 3pole circuil braakers
2 pole MCC ri 3pole franyé size #&x4 Under development
A-2-1 ailable f 800FTU xxk#% Not applicable fo 1pole
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CBs for power distr

rff;;m?a!

800

N 250 400 630
40, 50, 63, 80, 100 {100)%, 125, 160 125, 160, 200, 250 300, 400 500, 630 700%*, 800
2r. 3,4 23,4 2% 3,4 2%, 3. 4 2% 3 4 o* 3,4
590 690 530 630 690 590
) 500 500 500 500 500 500
8 8 8 8 8 8
750 750 780 750 750 : 750
00 | 120 | 200 100 | 120 | 200 00 | 120 | 200 100 | 120 | 200 100 120 | 200 100 | 120 | 200
1 50 85 | 150 50 | 85 | 150 50 85 | 150 65 85 | 150 656 | 85 | 150 65 | 100 | 150
50 76 | 130 80 | 70 | 130 50 4 70 .| 130 65 85 | 130 65 | 85 7 130.. 65 : 100 | 130
42 65 85 42 [ 65 85 42 65 | B85 42 85 85 42 65 | 8s 42 | 85 | 100
o 10 15 20 10 | 15 20 10 15 20 10 20 a5 10§ 20 35. 19 | 20 35
50 .| 85 | 100 50 | 8 | 100  50.° 85 - 100 . 50 85 | 100 50 ; B85 | 100 . 50 | 85 100
50 85 | 100 &0 | 85 | 100 50 | B& 1100 50 85 | 100 60 .| 85 | 100 ~ so | 85 | 100
100% | 100% | 100% 100% | 100% | 100% 100% | 100% | 100% 100% | 100% | 100% 100% | 100% | 100% 100%; 100% | 100%
220 | 264 | 440 220 | 264 | 440 22_{}_ 264 | 440 220 | 264 | 440 220 | 264. | 440 . 220 | 264 | 440
105 | 187 1 330 105 | 187 | 330 105 | 187 | 330 143 | 187 | 830 143 | 187 | 330 143 | 220 | 330
106 | 154 | 286 105 | 154 | 286 106 | 154 | 286 143 | 187 | 286 143 | 187 | 286 143 220 | 286
88 | 143 | 187 88 | 143 | 187 88 | 143 | 187 88 | 143 . 187 88 : 143 | 187 = 88 | 187 | 220
17 30 | 40 17 | 30 | 40 17 |30 | 40. 47 40 74 17 1 4p 74 17 | 40 74
B = : A = A .
°_ e . e . e
® ® ® @ i) e
® © e @ S @ [
- _ - L [ ] € \;gg;_j/ é @
e ® ) [ ’ o )
_ ) ) ) ) e e
- - - ® e ®
- - - A ) ® ®
R - - i ‘AMJ—WM [} ® @ _
- - A @ (] e
- - - ® ® ®
- e/ ® e e
@ @ & ) [
@ @ @ [ 2] @
_— ° ..... ‘ e 0 ‘
] @ © [ @
25000 25000 20000 20000 10009
10000 %/ 10000 6000 5000 3000
105 160 88 105 160 86 105X 1604 86 140 260 110 140 260110 210% 320% 135
_ 140 160 86 140 160X 86 140X 160 % 86 1865 260 110 186.5 260 110 280320 135
2 g .2 5.4 5.4 15.1
. 2.6 2.6 2.6 7.2 7.2 19.6
IECE0947-2 IEC60947-2 IECB0947-2 1ECH0947-2 IECG0947-2 IEC60947-2
1, The breakers with elecironic trip units are available only at 8-pole versio 61 AC supphy)” .

# The trip unit ATU Is availabie from 125A

A-2-2




s for power

istribution up to 1600¢

Susof

Electrical characteristics

TS1000

TS1250

1000 1250 1600
3,4 3,4 3,4
"800, 1000 - .. 1250 - 1600
"800, 1000, 1250 1560
"800, 1000 1240 1420
1000 1000 1000
'Rated operational voltage, it ACQOI'GQH_Z 690 - 690 - 690
' e Be R . -
.'Rateds"hoﬁ;?ctrcuitbtéaskihg'dapacity' T T TR R N M N b H
EC609472. Rated ullmale shortcirout . 220240V 55 | 75 | 200 66 75 &5 1 75
AC50/60Hz_ breakmg capacny, (kA) (Ecu) + . 380/415Y. 50 | 70 .| 150 50 70 50 . 70
{sym) : 440/460V 50 | 85.°] 130 50 65 50 85
o " 4B0/500V 40 | 50 ] 100 40 50 40 50
. B60/6I0V a5 | 45 | &0 35 45 35 45
RSOV P . - - . .- - -
00V e - - - - - :
_ . Ly 750V 3P, - - - - - - -
' "'.'-'Flated servlce ' "%iC.l.j.: R 7
- - e 100% | 75% | 100%  100% | 7 76% 100% 75%
- breakmg capaclty (lcs} L ' FA
“Rated short-circuit - ACSO/GOHZ iz 15 25 2. 7 p5 25
_making capacﬂy (kA) (Ecw) - 3 - .«"/ o S -
Over:ldmg mstantaneous protechon i :_:_:kA peak 50 | /3/9/ .60 50
1solahon y : S B O O @]
Category R R B A B B
. " Mechanical ife (operations) iy L7 10000 4000 10000 10600
(Life cycle)  Electrical ile ~ * ' 6000 | 4000 5000 5000
" (operations) - 5000 3000 4000 2000
S 4000 3000 3000 2000
S 2000 2000 2000 1000
Pollution degree - 3 3 3
Dimension (mm) 327X210X152.5
(H WD - 327 280 152.5
Weight kg) = 13
R 16.8
A-2-65
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TEXHAYECKO OMNMUCAHKE

l. TPUHOMIOCHW 3BTOMETUYHW NPeKLCBaYy Cephn Susol 3a Tok o1 1250 fo 1600A,

ABTOMATUUHW Npexbesauy cepwst Susol TS ca npou3seaeHn oOF cdupma LS Industrial Systems u
MPeAcTaBnsBaT  MEXaHWdHW  KOMYTaUMOHHW  anapaTi, criocobry  ga npoeexaar W 4a
BIUTIOYBAT/M3ICTIONBAT PBEUHO eNeKTpudecky Tokose A0 1600 A BbB Bepwri Apu HOPMANHK YCioB1A N
4a npoBeXAaT 3a ONpejensHo BpeMe W Aa WSKMIOMBAT aBTOMATW4HO TOKOBE BBB BEpUr NpH
YCNOBUATA Ha NPETOBAPBAHE U KbCO CheanHeHue.

TANOTO Ha ABTOMATUYHU MPeKbeBaqy e u3paboTeHo Ypes (POPMOBAHE Ha YCTONUNB Ha HarpaBaHe, Ha
OFbH ¥ Ha MexXaHudHW YAapn W3onaunoHeH matepwan. B MOHTMPaHO CbCTOSHWE CbMMacHo
WHCTPYKLMUTE Ha NpOUSBOAMTENS W CHeA ONPOBOAABAHE AKTUBHUTE HaCTW Ha MUHWETIODHUTE
ABTOMATUYHIN NPEKLCBAYY HE Ca AOCTBIHM,

Mpu BEPTUKANHO MOHTWPaHe Ha asTOMATUYHW W TOBApPOBM NPeKbCBAYNM NOCTBT CE ABMXM B
HanpaBneHue ,Harope - Hagony", npY KOETO KOHTaKTuUte Ce 3aTBapsiT MPW ABMXEHue ,Harope".
ABTOMATUYHN NPEKbCBaUM ca CHaGAeHy G ACHO BMAMMO OT YenHaTa cTpaHa CPeACTBO 3a yKasBahe Ha
3aTBOPEHOTO W OTBOPEHOTO MONOXKEHME Ha KOHTaKTHaTa cuctema- OsraueHne LON/OFF" ebpxy nocta
3a ynpaenexue, MNpu 3ageiicteane Ha sawmTaTa (UK HATUCKAHE Ha cneluaned OyTOH Ha nuuyesara
cTpaHa) nocra 3acraza B, Trip” NoNoXeHue, KOETO € 0Ka3aHo CbC CUMBON Ha “enHara CTpaHa. 3a pa
ce BKMiouM npekbepaya ot ,Trip” nonoxeHne NOCTHT MbpBO TpAGRa Aa cé NPUABMKM Hanony KoM
nonoxenve ,OFF”, a cnep ToBa Harope go nonoxexve ,ON”. YCTpoicTBaTa OTroBapaT Ha cnejHure
crannapTi: EN/IEC 60947-1, EN/IEC 60947-2, EN/IEC 60947-3, EN/IEC 60947-4.

Mpekbepaunte ca mapkmpann ¢ CE mapkvupoBka 3a CHbOTBETCTBUE U Ha AvUeBWst nNaHen Ha
YCTPOUCTBOTO ca OTneYaTaHn CiefHUTE OCHOBHN NapameTpi:

- PaspuseH TOK Npy pasfiMiHin HanpexeHmns

- Jonyctumo UMNYNCHO HanpexXeHne Ha usnonaumara

- HomuHaneH oK

- HomuHanHo HanpexeHue

- KpaTkoTpaiHo n3gbpiaH TOK

- PaboTHa M3KNOYBATENHA BB3MOMHOCT

ABTOMATUYHY 1 TOBAPOBYK NPpEKLECBAYN Cepus Susol ca cHabgeHy ¢ poTaloHHa KOHTaKTHa cucTema v
MMaT NOBULLIEHA M3KNYBaTeNnHa BL3aMOXHOCT nopanu ABORHOTO paskbCBaHe BCEKKU NOJHOC,

PoTalUMOHHATS KOHTaKTHa cucTema UMa cnefjHuTe npeumyliecTsa:
- [BOltHO pa3KbCcBaHe HAa BCEKW NOMIC
- MUrHOBEHHO OTBEXAAHE Ha Abrara KbM AbTOracuTenHuTe KaMmeph
- [oBuLlaBa AbAroTPafiHoCTTa Ha KOHTAKTUTE KaTo Tk ipeAnassa ot
n3HocBaHe
- OTAVYHY TOKOOrpaHuyaBally CBoCTBa
- BuCOKa W3KNIOYBATENHA Bb3MOMHOCT NPV KOMIATHU pasMepi
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TS 1000, 1250, 1600A
Front Type

fmm}
§nsulatlon bartier
. 320 57
Plate pro!eallo
T
Mounting hole “ 25 2
o
< " 5 5\Jleelilelo o - o

% = ¢ Cy SEs ¢
»

372

0 | 70 \ P l.7o |70 | 70 :
12?% Trip button . ggg e
o 149.8
1625
1565
607
1906 .

566



JAEKJIAPAIIUST 3A CHOTBETCTBUE

Tonynoanucanust Bragumup Jlasapos,
Yupapsuren na pupma “BuB Msomaruk” OOJ1, Codus, ya. [Tnpun 40A

B kaueCTBOTO CH HA THPFOBCKH npejicTapuTean Ha LS Industrial Systems Co., Ltd.

eirapupame, ye npojyKTeT!
pup pony

Mapxa: LS Industrial Systems

MpoaykT: ABTOMATHYEH MPEKbCBA
TS1000N, TS1250N, TS1600N
T81000H, TS1250H, TS1600H
TS1000L, TS1250L, TS1600L
TSI000NA, TS1250NA, TSI600NA

Cepun: SuSol

3a KOITO C& OTHACH Ta3u ASKAApalMs, IPH YCAOBHE, Y& € MHCTanupan, ofcnyxBan 1
W3NO0J3BAH 33 APUIOKEHHS, 38 KOUTO & NPEAHAZHAEH, € B CBOTBETCTBUE ChC CACMTHTC
CTAHJAPTH, TEXHKYECKH OJ0OPEHHs WAl PYTH HOPMATHBHH aKTOBE:

IEC 60947-1
11RC 60947-2

—Ha ocHoBaHwue un. 2 ot 33/

Cotpua, 18.01.2012
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Issued by:

Product:
Applicant:

Manufacturer:

Factory:

Rating and pringcipal
characteristics:

Trade mark {if any):

Type of
Manufacturer's
Testing Laboratories
used:

Model/Type
reference:

Adgditional information: -

Sample of product
tested to be in
conformity with IEC:

Test Report Ref. No:

. This CB Test Certificate rs isggﬂgcfby the gilaiiggat Certificétion Body.

! DEKRA Certification B.V.

.. Utrechtseweg 310

6802 ED Arnhem

1 Signed by: HR.M. Ba

P.O. Box 5185

CB TEST
CERTIFICATE

© NL-20335

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

DEKRA Certification B.V.

Moulded-case circuit-breaker

LS Industsial Systems Co., 1026-6, Heogye-dong, Korea, Republic of

Ltd. Dong-an-gu Anyang-si,

Gyeonggi-do
.S Industrial Systems Co., 1026-6, Hogye-dong, Korea, Republic of
Ltd. Deong-an-gu Anyang-si,

Gyeonggi-do
LS Industrial Systems Co., 1026-6, Hogye-dong, Korea, Republic of
Lid. Dong-an-gu Anyang-si,

Gyeonggi-do

3P/3P+N MCCB (electronle); Ue = 220/240, 380/415,
44074860, 480/600, 660/690 V;

te = 630, 800, 1000, 1250, 1600 A; Uimp =8 kV; Ui = 1000 V;
TS1000H, TS1250H, TS1600H:

tcu = 75 kA at 220/240 V, 70 kA at 380/415 V, 65 kA at
440/460 V, 50 kA at 4807500 V, 45 KA at 660/600 V, lcs =
75% of lou; lew =25 kA —1 8,

TS1000N, TS1250N, TS1600N:

lou = 55 kA at 220/240 V, 50 kA at 380/415 V, 50 kA at
440/460 V, 40 kA at 480/500 V, 35 kA at 660/690 V; les =
100% of low; lew =26 kA — 18,

IP30; 50/60 Hz; Utilization category B;

LS

WMT

TS1000N, TST250N, TS1600N, TS1000H, TS1260H, TS1600H

60947-2(ed.4)am1
2131728.51 g
oat

s

",

The Netherlands

Ha ocHoBaHwue 4n. 2 ot 33J1

DEKRA Cerlification is
former KEMA Quality

| Date of issue: 2011-04-19

i

Ref. Certificate No.

n

568



Test Report issued under the responsibility of:

TEST REPORY
IEC 60947-2

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

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

Date of ISSUL.......ccciivimvinincinieiinnas : o 2011-04-19

Total number of pages ....c.cccevinnnn 133

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

AATEES e e ee s . Utrechtseweg 310, 6812 ARNHEM, The Netheriands
Applicant’s name.........cceviiin : LS Industrial Systems Co., Ltd.

AAress ...oovvcceere e . 1026-8, Hogye-dong, Dong-an-gu Anyang-si, Gyeonggi-do,Korea
Test specification:

SEANTIG ... oo eeee e cerseenaeeaes . |EC 60947-2:2006 (4" Edition) + amendment 1: 2009
Test procedure ... iniciiinas . CB

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

Test Report Form No...................... 1EC60947_2F

Test Report Form{s) Originator ......... KEMA Quality B

Master TRE ..o cevvivveeeeeineeneenn . 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 souzce of the material. IECEE takes no responsibility for and will not assume liability for damages resuilting from
the reader's interpretation of the reproduced material due to its placemem and centext. 3

if this Test Report Form is used by non-IECEE members, the IECEE/IEC logo and the reference fo 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

fo a CB Test Certificate issued by an NCB in accordance with IECEE 02. f,f

Test item description ... Moulded-case circuit-breaker ' {f

Trade Mark ....ccooovvveeeenniiiniseme e ;LS

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

Model/Type reference..........coveeenee. g TS‘LOOON TS1250N, TS16ODN TS1 OT)OH TS1250H TS1600H
RALINGS .oeceereererse e / M’SSOI 800 1000, 1250, 1600 A

.

/f
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> DEKRA

Page 2 of 133

Report No. 213172861 ¢

Testing procedure and testing location:

[l ©B Testing Laboratory:
Testing location/ address ...l

[l Associated CB Laboratory:

Testing location/ address ...l

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

Approved by {+ signature) ...........

{1 Testing procedure: TMP
Tested by {(name + signature)......:
Approved by (+ signature) ...
Testing location/ address.......coit

1 Testing procedure; WMT

Tested by (name + signature)......: Oh Junsick Ha ocHoBaHue un. 2 ot 33J17
Witnessed by (+ signature)...........  F.S.Strikwerda 7|
Approved by {+ signature) ...........: H.G.M. Kormelir

Testing location/ address ... © LS Industrial SysTeTms oy, IO, CTTEUT g T e

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

{3 Tesling procedure: SMT
Tested by (name + signature}......:
Approved by {+ signature} .............
Supervised by (+ signature).........

Testing location/ address...............!

[l Testing procedure: RMT
Tested by (name + signature).......

Approved by {+ signature) ...........:
Supervised by (+ signature)......... L /

Testing location/ address.............. nee

TRF No. IEC60947_2F
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Page 3 of 133

Report No. 2131728.51

Summary of testing:

Tests performed {name of test and test clause):

8.3.3 Test sequence |; General performance
characteristics

8.3.4 Test sequence II; Rated service short-
circuit breaking capacity

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

8.3.6 Test sequence IV: Rated short-time withstand current

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

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

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

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

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

Testing location:
LS Industrial Systems Co., Ltd, CheongJdu

Plant

1, Songjeong-dong, Heungdeck-

gu Cheongju-si, Chungcheongbuk-

do, Korea, Republic Of

Summary of compliance with National Differences: N/A

Copy of marking plate

TS 1880N [TS 1250N] [TS 000N
16004 12504 10004
Ul 1000V Uimp 8KV Ui 1000V Ulmp B4V Ul 1000V Uimp BRV
UelV) ToRAY ) Tou(kA) ) lnégm)
220240 ~ BBKA 2207240 ~  BOKA 2200240 ~ kA,
380416 ~ BOKA OIS~  BOKA 350/416  ~  BOKA
440/480 ~  BOKA 440/460 ~ 50KA £40/480 ~  SOKA
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3.1. Utilization category: (A Or B)....coooiivinieece e B

3.2. Interruption medium: (air, vacuum, gas Break) ............ : Air
3.3. Design: (open construction, moulded case}........... ..... : Moulded case
3.4, Method of controlling the operation mechanism: Independent manual

(dependent manual, independent manual, dependent
power, independent POWEr }......ccc e :

3.5. Suitability for insulation: (suitable, not -suitable)..... ..... ;. Suitable
3.6. Provision for maintenance: (maintainable, non Maintainable
Maintainable) ..o :

3.7. Method of installation: {fixed, plug in, withdrawable: Fixed

3.8. Degree of protection: (IP code)..coviivicniiiirnenen © IP30

4.7. Type of release (thermo-maghnetic / electronic)............ . Electronic

4.8. Integral fuses (integrally fused circuit-breakers) N/A

Type and characteristics of SCPD ... : ¥

7.3 Electromagnetic compatibility (EMC) A

Environment Aor B ... :

Circuit-breaker for use on phase-earthed systems ............. D NIA

Circuit-breaker for use in IT systems .......oooeevievciiecieen, P

Rated and lirmiting values, main circuit ......oeevvvriiens e : {

- rated operational voitage: Ue (V) ..o 1 220/240, 380/415, %40/460, 480/500,
660/690 V

- rated insulation voltage: Ui (V) oo : 1000V

- rated impulse withstand voltage: Uimp (kV) ... © 8kV

- rated operational current; 1@ (A) ..o : 630, 800, 1000, 1250, 1600 A

= KINd of CUETEML..c.cvviicrccesr e e e . AC

- conventional free air thermal current: th (A) ..................... : 1600 A

- conventional enclosed thermal current; ithe (A)................ o N/A

- current rating for four-pole circuit-breakers: (A} .............. o N/A

- NUMbBET Of POIBS .o . 3/4P

- rated frequency: (H2) .o / O : 5060 Hz

- integral fuses (rated values) . gé : N/A

TRF No. IEC60947_2F
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rated short-time makmg capacity: iom (KA) .ocorvvenees .o 165 KA

rated ultimate short-circuit breaking capacity: leu (kA}.. ..... . TS1000H, TS1250H, TS1600H

75 kA /2208240 V, TOKA 73808415 V,
85 kA / 4408460 V, 50 kA / 4808500V,
45 kA / 6608690 V

TS1000N, TS1250N, TS1600N

55 kAf220&240 V, 50 kA/3B08415 V

50 kA/4408460 V, 40 kA/4808500 V

35 kA/6608&680 V
rated service short-circuit breaking capacity: Ics (kA) ......... . les = 75% lcu (H-type), lcs = 100% lcu {N-type)
rated short-time withstand current: lew (kA/s} .. . 25kA is

- kind of current: {AC, DC)vvviiiee i e o N/A

- rated frequency; (Hz)......ccoovnnine i o N/A
- rated control circuit voltage: Ue ( nature, frequency, V} ... N/A
- rated control supply voltage: Us (nafure, frequency V) ... N/A

Air supply control circuits: (pneumatic or electro-pneumatic) . N/A

- rated pressure and its mit...............nn o NIA

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

Rated and Eimiti.ﬁ.g values, auxiliary circuts........cccoovvierens : N/A
- rated operational voltage Ue (V) ..., . N/A
- rated insulation voltage: Ui (V) .o : N/A
- rated operational current: 18 (A) ..., : N/A
-KINA OF QUITENME....ovee e o N/A
- rated frequency: (Hz) N/A
- pumber of CICUIS ....cversvrvennrer e S vt N/A
- number and kind of contact aiements | ( N/A
- rated unmterrupted currera‘t fu { A)Y N/A
- utilization category (\AC DC curr@nt and voltage)............ NA

Short-circuit charactenétlc{,\

- Rated conditional short-ecrrcutt current (KA) ..o :

- kind of protective deyzce ..................................................... :

TRF No. IEC60947_2F
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Releas

SHUNE TRIBASE ...t e s reaneeas : NA

1)

2) Over-current relBase ..o e ;

a) Instantan@ous ... e - P
b) definite fime delay ... . P
c) inverse time delay.....cocom e P

- independent of previous load ..., M

- dependent on previous load; (for example thermal type N/A
FEIBABB) c.vvvecrriiecnruserraerrsrmsrorereses e b e e e :

3) Undervoltage release (for openingy ..o, : N/A
4) Other releases ..o : N/A

Characteristics :

1) Shunt release and undervoltage release (for opening)... :

- rated control circuit voltage: Ue ( nature, frequency, V) ... N/A ff")}

< KING OF GUITENE, e ser s : N/A

- rated frequency: (IFAC) e e : N/A

2) Over-current rel@ase ..o vcercccmcniisini s : 7 - %

2 1AEH CLITENE ..ot et s : 630, 860, 1000, 12501 éOGA

- Kind of CUrrent. ... A 5

- rated frequency: (if AC) ..o : 50/60 Hz

- current setting (or range of settings) ..o : 0,4~1,01In

- time settings (or range of settings) ..., : 50, 100, 200, 300, 400 ms @ 1,5~ 1014r

TRF No. [EC60947_2F
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Classification of installation and use ..o, :  Moulded case circuit breaker

Supply Connection.........ocooceve e, : 3phase+N

Possible test case verdicts;

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

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

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

TeSHNY ..ove e e e e e

Date of receipt of testitem ... July 10, 2010

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

General remarks:

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

"(See Enclosure #)" refers ta additional information appended to the report.
"(See appended table)" refers to a table appended to the report.

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

This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory.

TRF No. IECE0947_2F
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General product information:

Subject

Malded-case circuit-breaker

Manufacturer

LS Industrial Systems Co., Ltd.

Type designation

TS1000N, TS1250N, TS1600N
TS1000H, TS1250H, TS1600H

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

Rated operational voliage

AC 920/240, 380/415, 4407460, 480/500, 660/690 v

fated insulation voltage

AC 1000V

Rated impuise withstand voltage 8 kv

Suitability for isolation Yes

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

H N

75 k2208240 V 55 kA/2208240 V

Rated ultimate short-circuit breaking capacity 70 kA/3B08415 Y 50 kATSB08415 Y
65 kA/4408460 V 50 kAJ4408460 V
50 kA/4808500 V 40 kAJ480&500 V
45 kA/6608&680 V 35 kKA/BEO&B90 V

Rated service short-circuit breaking capacity les = 75% lou les = 100% lou

Rated short-time withstand current 25 kA 1sec

Utilization category B

Type of tripping device

Electronics Trip Device

Short time releases:

r

Current setting (or range of settings)

15:2-34-5-6-8-10 Ir (acjustable-8 settings),” /.

Time setting (or range of setting)

17t off : 0.05-0.1-0,2-0.3-0.4 (adjustabiei}_ﬁf‘sgtt{ngs}

It on - 0.1-0.2-0.3-0.4 {adjustale-4 séttirigs) '

Instantaneous releases:

Elecironics Trip Device

Current setting {or range of settings)

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

Time setting {or range of setting)

Fixed ( <50ms }

Long time release:

Current sstting (or range of settings}

0.4~1.0 In {adjustable-54 settings)

Time setiing (or range of setting)

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

Type of neutral Overcurrént release

Release dependent on ambient air tempegé?\,lre /} No f

Reference temperature A /|a0°c ;’l

Dimension of specimen L "~ 327 (HIX210(W)X152.6(D)[3P] / 327 (H)X280(W)X152.5(D)[4P]

B44(H)X357{W)X152.5(D)3P] / B44(HIX427(W)X152.5(D)[4P]

Dimension TIf matal screer{i{

TRF No. [EC60947_2F
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1EC 60947-2

Clause

Requirement + Test

Result - Remark

Verdict

52

MARKING

The following data shall be marked on the circuit-breaker itself or on a name plate or
nameplates attached to the circuit-breaker, and located in a place such that they are
visible and legible when the circuit-breaker is installed.

- rated current;

630, 800, 1000, 1250,
1600 A

- suitability for isolation, if applicable, with the
symbol T e

Compliance

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

Compliance

Marking on equipment not needed to be visible after mounting:

- manufacturer's name or trademark

LS

- type designation or serial number

TS1000N, TS1250N, TS1600NTS1
000H, TS1250H, TS1600H

- IEC 60947-2 if the manufacturer claims {EC 60947-2 P
compliance with this standard.
- utilization category B
- rated operational voltage(s) Ue 220/240, 380/415, 440/460, 7
480/500, 6680/680 V
- Circuit-breaker for use in IT systems: Compliance P
Circuit-breaker for which all values of rated /
voltage have not been tested according to A
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 freguency and/or | 50/60 Hz p
the indication DC (or symbol)
- rated ultimate short-circuit breaking capagify: FS1000H, TS1250H, TS1600H P

ity

leu

T5KA/2208240V, 70KA /3808 415V,
5KA/A408460V. 50kA/AB0&500V,
45KA / 6608690V

TS1000N, TS1250N, TS1600N

5BkA/2208240V, 50 kA/380& 415V,
50kA/4408460V, 40 kKAMB0&500V,
35KA/BB0EBIDY

TRF No. IEC80947_2F
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IEC 60847-2

Clause Requirement + Test Result - Remark Verdict
- rated service short-circuit breaking capacity.  |los = 75% lcu (H-type), P
les lcs = 100% lcu {N-type)
- rated shorf-time withstand current, lcw)and [2bkA1s 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 - N/A
letter N
- proteciive earth terminal, where applicable, by |- N/A
the symbol acc. 7.1.9.3 of part 1
- ref. temperature for non-compensated thermal | - N/A

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 (fcm) 165 kA F
(if higher than specified in 4.3.5.1)

- rated insulation voltage. (Ui} if higher than the | 1000V P
maximum rated operational voitage) J

- rated impulse withstand voltage (Uimp), when |8 kV p
declared. s

- poliution degree if other than 3 3 .y P
: ;

- conventional enclosed thermat current {Ithe) if N/A

different from the rated current: SN
- IP Code, where applicable: 1P30 P
' N/A

1
v

- minimum enclosure size and ventilation data
(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, accordingte . |- N/A

o %

| “ H
F.4.1.1 yd L ]
- suitability for environment Aor% / A

d) The following data ccmcernmg ‘the opening and closing devices of the circuit-breaker
shall be placed eithér op their own nameplates or on the nameplate of the circuit-

‘‘‘‘

breaker. . / ~/

- rated control curcu?t voitage of the closing - N/A
devicg, and rated frequency for AC:

;
TRF No. IEC60947_2F
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Clause Requirement + Test Result - Remark Verdict
- rated control circuit voltage of the shunt - N/A
release and/or of the under-voltage release, and
rated frequency:
- rated current of indirect over-current releases: |- N/A
- number and type of auxiliary contacts and kind |- N/A
of current, rated frequency (if AC) and rated
voltages of the auxiliary switches, if different
from those of the main circuit.

e) Terminal shall be clearly and permanently identified in acc, with IEC 60445 and annex
L:
- {ine terminal - N/A
- joad terminal - N/A
- neutral pole terminal "N” N P
- protective earth terminal @ - N/A
- terminal of cails (A/B) - N/A
- terminal of shunt release (B) - N/A
- terminals of under-voltage release (D) - N/A
- terminals of interlocking electromagnets (E} |- , N/A
- terminals of indicated light devices (X) - y N/A
- terminals of contact elements for switching - . s NA
devices {no) A /

¥ i
e

7.1 CONSTRUCTION

7.1.1 Withdrawable circuif-breaker - N/A
In the disconnected position (main- and auxiliary circuits) -
Isolating distances for circuit-breaker suitable |- NIA
for isolating warranted: N
Mechanism fitted with a reliable indicating - f N/A
device with indicates the position of the lsoiatmg
contacts. ; iy
Mechanism fitted with mterlocks w}\zch anly - N/A
permit the isolating contactsig be separate or
re-closed when main cantacts Qre apen
Mechanism fitted"Wl mter!ock Wh|ch only - N/A
permit !
the main contacts to,be Glosed when the
isolating contacts are{mHy closed.

579




Page 12 of 133

Report No, 213172851

IEC 60947-2

Clause

Requirement + Test

Result - Remark

Verdict

Mechanism fitted with interlock, which only
permit

the main contacts to be closed when in
disconnected position.

N/A

The isolating distances between the isolating
contacts cannot be inadvertently reduced.

N/A

7.1.2.1
part 1

Resistance to abnormal heat and fire

N/A

7.1.3 part i

Current-carrying parts and their connection

Compliance

714

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:

- max, value of rated operational voltage to
BaAMh ..

- nominal voltage of supply system:

- overvoltage category:

- poliution degree:

- field-in or homogeneous:

g . &
'Inhomogeneous

- minimum clearances (mmy:

8 mm .-’j

- measured clearances (mmj.

31,3 mm

Creepage distances:

- rated insulation voltage Ui (V)

1000V

- pollution degree

3

- comparative tracking index (V)

175= CTl <400

- material group

- minimum creepage distances (mm)

16 mei

£

7.1.5 part 1

- measured creepage distaﬁcgg_(mmf

W

7.1.5.1
part 1

Actuator k

%
u,.
o

/

Insulation

The actuator of the equiprient shall be insulated
from the live parts fof the fated insulation
voltage and, if applidable, ‘the rated impulse
withstand voitage

Compliance

TRF No. [EC808947 _2F
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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

NA

if it is made of or covered 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 operation for actuators of
devices shall normally conform to IEC 60447,

Compliance

Where devices cannot conform to these
requirements, e.g. due to special applications or
alternative mounting positions, they shalf 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 equipment 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
device (see 2.3.18)

Compliance™

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

accordance with {EC 60417-2:

- 50417-2-IEC-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 "0”

i

Red colour shall not be used for any othiéﬁ% pqsﬁh-
button : P/

1
£

NFA

The colours of other puéh—t;utf&”hg}iiﬂunﬁinated
push-buttons and indicator lights %ﬁall}be in

1

N/A

7.1.6.2
part 1

accordance with 1EC 60073

13
H

Indication by the agtu;

TRF No. [EC80847_2F
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Requirement + Test

Result - Remark Verdict

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

On position P
Off position

Trip position

7.7

Additional safety requirements for equipment suitable for isolation

7171

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

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

- the position of the actuator

Compliance

- a separate mechanical indicator

. N/A

- visibility of the moving contacts

: N/A

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

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

N/A

]
R

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

Compliance ' P

- minimum clearances across open contacts
(see Table XIlI, Part 1) {(mm)

g8mm

- measured clearances (mm) :

31,3 mm

- test Uimp across gap (kV):

12,3 kV

7.1.7.2

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

provision for electrical interlocking

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

i

- N/A

Y

% i
If equipment suitable for isolation is provided =
with an auxiliary switch for the purpose of .
electrical interlocking with contagter (s) or
circuit-breaker(s) and infgﬁd;%*go he ysed in
motor circuits, the following requirements shall
apply unless the'equipment is ré%ﬁgad%for AC-23

; i

N/A

1
T g

TRF No. [EC80947_2F
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Clause

Requirement + Test

Result - Remark

Verdict

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

NIA

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

N/A

Compliance shall be verified by measuring the
time interval between the instant of cpening of
the auxiliary switch and the instant of opening of
the main poles under ne-load conditions when
the equipment is operated according to the
manufacturer's instructions

N/A

During the closing cperation the contacts of the
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

N/A

71.1.7.3

Supplementary requirements for equipment prov
open position:

ided with means for padlocking the

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

N/A

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

N/A

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

N/A

rated impuise withstand voltage (kV) .

e

N/A

test Uimp on open main contacts at the tesf/
force

o

N/A

7.1.8

Terminals o~ f L

7.1.8.1

All parts of terminals whégﬁ'%iptafn;;:ontact
and carry current/Shall 88 of metal having

Compliance

TRF No. IECB0847_2F
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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 ina
manner detrimental to the operator of
equipment and the insulation voltage shall not
be reduced below the rated value
7182 Connection capacity
type of conductors : Flexible and stranded type/ P
Copper bars
minimum cross-sectional area of conductor 400 mm? or P
2\ .
(mme 2x{40 mm x 5 mm)
maximum cross-sectional area of conductor 1000 mm? or / P
- ,-’J.
(mm?): 2x(50 mmx10 mm)  * f/'
number of conductors simultanecusly 2 f " P
connectable to the terminal S 4l
7.1.8.3 Connection e
terminals for connection to external conductors j Compliance p
shall be readily accessible during installation
clamping screws and nuts shall not serve to fix | Compliance P
any other component
7.1.8.4 Terminal identification and marking
terminal intended exclusively for the neutral N
conductor
protective earth terminal - N/A
other terminals - N/A
7.1.9 part 1 | Additional requirements for equipment provided with a-neutral pole .

When equipment is provided with a pole - [ N/A
intended only for connecting the neutral, this /™ ;

pole shall be clearly identified to that effect l;iy

the letter N (see 7.1.7.4.). S

A switched neutral pole shaﬂ breal% ot before - N/A

and shall make nof after the other pe les -

TRF No. IEC80847_2F
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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 identical for all poles

N/A

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

N/A

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

N/A

7.1.10

Provisions for protective earthing

7.1.10.1

The exposed conductive parts (e.g. chassis,
framework and fixed parts of metal enclosures)
other than thoge 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

T

NA

part 1

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

N/A

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

N/A

7.1.10.2
part 1

Protective earth terminal

The protective earth terminal shalf be readily
accessible and so placed that the connection of
the equipment to the earth electrode or to the
protective conductor is maintained when the
cover or any other removable part is removeg’}

1

N/A

The protective earth terminal shall be sulj.abiy

protected against corrosion ~

NAA

In the case of equmepﬁt wﬂhionductwe
structures, enclosures{ etc., means shall be
provided, if necessary,%to ensure electrical
continuity betweert the exposed conductive
parts the equnpmemﬁﬁd the metal sheathing of
connecting conductbrs

L

N/A
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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 neutral terminal in addition to
meeting the requirements applicable to the
protective earth terminal

N/A

7.4.10.3

Protective earth terminal marking and
identification

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

N/A

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

N/A

Graphical symbol fo be used:

680417-2-IEC-5019 @ Protective earth
{ground)
in accordance with 1EC 60417-2

N/A

7.1.11

Enclosure for equipment

7.1.11.4

Design

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

N/A

Sufficient space shall be provided inside the
enclosure

N/A

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

N/A

Under no circumstances shall a removable

metal part of the enclosure be insulated from
the part carrying the earth terminal \g(iijen }h&”’;
removable part is in place }g

NIA

The removable parts of the enciosure shalifiae
firmly secured to the fixed: parfs by a device
such that they cannot bg abc!dentaily foosened
or detached oWlng’f"‘i{\e effects of operation of
the equipment or’ vebraﬁ@né

N/A
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When an enclosure is so designed as to allow |- N/A
the covers to be opened without the use of
tools, means shall be provided to prevent loss
of the fastening devices
If the enclosure is used for mounting push- - N/A
butions, it shall not be possible fo remove the
buttons from the outside of the enclosure
7.411.2 Insutation
if, in order to prevent accidental contact - N/A
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
7.1.12 Degree of protection of enclosed equipment
Degree of protection. P30
Test for first characteristic. IP3X
Test for first nUMeral ..o s 1
2
3.Compliance
4
5
8
Test for second characteristic IPX0
Test for second nUMeEral ...
1
2 s
3 S
8 AT ;;
7 { ;
8
7.1.13 Conduit pull-out, torgue and bending with metallic conduits
part 1

Polymeric enclosures of equipment, whether
integral or not, provided with threaded condu{i}“’%
entries, intended for the connection of extra
heavy duty, rigid threaded metal cqnduntaf”‘%
complying with IEG 60981, shall withstand the
stresses oceurring: dur;gg itS |nsia1iat:on such as

et

N/A

TRF No. IEC60947_2F
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7.2

Performance requirements

7.21

Operating condition

7.2.1.1

Closing

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

Compliance

72414

Dependent manual closing

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

N/A

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

N/A

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

N/A

7.211.2

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 o

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

N/A

At 85% of the rated! cpntrBTsupply voltage, the
closing operation shﬁli be penioi:med when the
current estalilished by the c:|rcp|t-breaker is
equal to its rated makmg capacity within the
limits aEIowed hy thecperat|oh of its relays or
releases and, if'd maximum time is stated for
the closing opevatton in a time not exceeding
this maximum timelimit.

N/A

TRF No. IEC80847_2F
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72114

Independent power closing

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

1

N/A

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

I

N/A

72115

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
gircuit-breaker, a device is provided which
indicates when the storing mechanism is fully
charged.

1

N/A

- 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 trip the circuit-breaker.

N/A

TRF No. IEC80947_2F
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7.21.2

Opening

7.21.2.14

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

72122

Opening by undervoltage releases

7213.a
part 1

Operating voltage

An under-voltage relay or release, when -
associated with a switching device, shall
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
vaoltage is below 35% of the rated voltage of the
relay of release; it shall 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 i{s rated value

N/A

7213.b
part 1

Operating time

the time-lag shall be measured from the instant Y
when the voltage reaches the operating value :

For a fime-delay under-voltage relay or release, |- : /,
: fg,-’
|
]

until the instant when the relay or release :
actuates the tripping device of the equipment i

N/A

7.21.23

Opening by shunt releases -

N/A

7.2.14
part 1

{imits 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 Ve
between 70% and 110% of the rated control - fw\
supply voltage and, |fa c., atthe rated L ;
frequency /

N/A

7.2.1.5
part 1

Limits of operation ofyé‘gur?m‘opgré}g‘a relayé»énd release,é

T

Limits of operation .of cur{ent operated relays
and releases shal] be stai‘pd in the relevant

N/A

TRF No. [EC80047_2F
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72124

Opening by over-cutrent releases

a)

Opening under short-circuit conditions

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

Compliance

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

Compliance

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

Compliance

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

Compliance

Opening under overload conditions

Instantaneous or definite time-delay operation

N/A

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

release

N/A

2)

Inverse time-delay operation

i

At the reference temperature and at 1,05 times
the current setting with the conventional non-
tripping current, the opening release being
energized on all poles, tripping shall not ocour in

less than the conventional time from the cold f’.

state, i.e. with the circuit-breaker at the

reference temperature A

Compliance

[Tm—

Moreover, when at the end of the DQnVéntlonai
time the value of current is )m“‘edaaiefy raised
to 1,30 times the current getting, g e. with the
conventional tripping cur’renE tripging shall then
occur in less than; the conventlonat time later

Compliance

If a release is decfar jhe manufacturer as
substantially Independegwt 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. [ECB0947_2F
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The width of the temperature band shall be at
least 10 K on either side of the reference
temperature

Compliance

7.24.2

Operational performance capability

7.2.4.2
part 1

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

Compliance

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

Compliance

TESTS

8.2.4

Mechanical properties of terminals

Mechanical strength of terminals

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

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 (mm} :

%

height between the eguipment and the platén A

1Y

mass at the conductor(s) (kgl,\

135 continuous yeyo}!utior{s{z the c%ndubfbr shall
neither stip out of the terminal nor break near
the clamping upit . i

1

N/A

Pull-out test

force (N): 1

TRF No. IEC60947_2F
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N/A

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

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

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} -

N/A

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

Pull-out test
force (N} . -

1 min, the conductor shall neither slip out of the ‘
terminal nor break near the clamping unit 7

1

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

diameter of bushing hole {mm} : -

height between the equipment and the platen :

mass at the conductor(s) {kg) : -

N/A

T

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

Pull-out test

force (N) : L f -

T

1 min, the conductor shall neither slip.eut of thé N/A

terminal nor break near the-glamping unit

TRF No. I[ECB0947_2F
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833 TEST SEQUENCE |; GENERAL PERFORMANCE CHARACTERISTICS
8.3.3.1 Tripping kmits and characteristic
8.3.3.1.2 |Opening under short-circuit conditions
Manufacturer's name or frademark LS
Type designation or serial number TS1600H 3P
Sample no: 81-1
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 3840 A(li=2XIn) P
manufacturer for a single pole, at which value they 28800 A(li=15XIn)
shall operate. i
Range of adjustable setting current. (A) Compliance p
Time delay stated by the manufacturer, in the case of |- N/A

Electromagnetic overcurrent releases

Test current: 80% of the rated, or minimum - N/A
adjustable setting current: (A) TN
Operating time: >0,2s in case of instantaneous |- N/A
releases: Et-12: 7
L1-L3:
L2-£3:
N-Lx:
Operating fime: > twice time delay stated by the - N/A
manufacturet, in the case of definite time defay
releases: L1-L2:
L1-L3:
L2-L3:
N;kxf’“’"}
Test current; 120% of the rated, or minimum,, f - N/A
adjustable setting current: (A}~ w /
Operating time: <0,2s in gase of instantaneous - N/A
releases: RN L1-L2:
11-L3:
L2-L3:
N-Lx:

TRF No. [ECB0947_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:
L2-L3:
N-Lx:
Test current; 80% of the maximum adjustable - N/A
setting current: (A)
Operating time: >0,2s in case of instantaneous - N/A
releases: L1-L2:
L1-L3:
L2-1.3:
N-Lx:
Operating time: > twice time delay stated by the - N/A
manufacturer, in the case of definite time delay
releases: L1-L2:
L1-L3:
L2-L3:
N-Lx:
Test current; 120% of the maximum adjustable Compliance P
setting current: (A)
Operating time: <0,2s in case of instantaneous - ; Ve N/A
releases: L1-L2: P
L1-L3: i
L 2.1 3: g
N-Lx: "
Operating time: < twice time delay stated by the G N/A
manufacturer, in the case of definite time delay '
releases: L1-L2:
L1-L3:
L2-L3:
N-Lx:
Test current: tripping current declared for singlci);gle - N/A
operation (A) <2~
Operating time: < 0,2 s in case of instantanecuys E N/A
release: /L
Jowo |
AN Ls: |
z‘ , /’”’m‘”«‘; 2 ’!] N‘
Operating time: < twice time defay stated by - N/A
manufacturer in e’;gf definite {ime delay releases
‘ L1:
x ! LZ:
L3:
_ N:
Electronic ovﬁrcdfrrent releases

TRF No. IEC80947_2F
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For circuit-breakers_ with an e!ectron_ic oyercurrent 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
releases: Lt [L1:>02s
L2: |L2:>025s
L3: {L3:>02s
N:
Operating time: > twice time delay stated by the |- N/A
manufacturer, in the case of definite time delay
releases: L1:
L2
L3
N:
Test current: 120% of the rated, or minimum 3840 A P
adjustable setting current: (A)
Operating time: <0,2s in case of instantaneous P
releases: L1:1L1: 0,048 5
L2:{L2: 0,049 s
L3:]L3: 0,048 s
N:
Operating time: < twice time dalay 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: lf_”L L4502 s
L JLl2fl2:302s
/| J L3: 13:50,2 5
A / N
Operating time: > twice tiqu ;y stated by the |- N/A
manufacturer, in lhﬁfcase 03‘ d /Imte time delay
releases: » ., L1:
L2:
l L3:
N
Test current: 120% of‘fﬁe maximum adjustable 28800 A P
setting current; (A) o

TRF No. [EC60947_2F ......

1
[

596




Page 29 of 133

IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
Operating time: <0,2s in case of instantaneous P
releases: E1:1L1: 0,051 s
L2:1L2: 0,052 s
L3:1L2:0,051s
N;

N/A

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 shert-circuit

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

Test current; 80% of the rated, or minimum 768 A(lsd=1,5X0,4XIn) P
adjustable setting current; (A)

Operating time: >0,2s in case of instantanaous N/A
releases: L1: - s

L2: A
L2 P

Operating fime: > twice fime delay stated by the | L f P
manufacturer, in the case of definite time delay| o T
releases: L1 L1 20,18
1.2:]L2:>0,15
£3:1L3:>0,158
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: PR ;.f
p © L2 /
: % 7 E:3 e
B N: ‘
Operating time: < twice time Q!Iag.iétated by the P
manufacturer:inithe case of fiefinite time delay
releases: | ; L1:{L1: 0,088 s
: L2:|L2: 0,088’5
I L3 |L3: 0,083s
P N:
Test current: 80% oﬁthe maximum adjustable 12800 A{lsd=10X1,0XIn) p

setting current: (A)
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Operating time: >0,2s in case of instantaneous | - N/A
releases: Lt
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:»08s
L3:]L3;>0,88
N:
Test current: 120% of the maximum adjustable 19200 A(lsd=10X1,0XIn) P
setting current: (A)
Operating time: <0,2s in case of instantaneous N/A
releases: Lt~
L2
L3:
N:
Operating time: < twice time delay stated by the P
manufacturer, in the case of definite time delay
releases: L1:jL1: 0,417 s
12:11L2: 0417 s
L3:|L3: 0,417 s
N:
8.3.3.1.3 | Opening under overload conditions
a) Instantaneous or definite time-delay releases . 2

Manufacturer's name or trademark

Type designation or serial number

Sample no!

Rated operaticnal voltage: Ue (V)

Rated current: In (A)

Ambient temperature 10-40 °C : - N/A
Value of the tripping current declared by the / AT N/A
manufacturer for a single pole, at which vglue ey T
shall operate. ; P /
Range of adjustable settmg curreﬁt (A} ~ - ?,f N/A
Time delay stated by thi manufacture;, in the case of |-/ N/A
definite time delay releéses. Lok

- N/A

Test current: 90% of\ghe rated, of ﬁmnlmum adjustable

TRF No. IEC60947_2F
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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: > 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:
Operating time: < twice time delay stated by the - / N/A
manufacturer, in the case of definite time delay e g
releases. VA
Test current: 110% of the maximum adjustable - ;f o N/A
setting current: (A) - A
circuit-breaker with neutral pale: 1,2x110% (A) i -
Operating time: <0,2s in case of instantaneous Ny 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 AN TS1600H 3P
Sample no: ~ I ]s1-
Rated operational votage: Ue (V) | [ |esov
Rated current: in (A) { f E‘J | |1600 A
For releases debendentbf ambient air temperatureit - N/A
Reference temperafure |
Test ambient iempé‘rﬁ?ﬁf‘é (°C) - N/A

!
i
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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

Test ambient air temperature:

25°C

Range of adjustable setting current: (A}

0,4~1,0xIn

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)

6?2 A"(|r~0 4xm)

3 E
15

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

SN W %

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

832 A (Ir=0,4XIn)

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

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

N/A

Conventional tripping time: A48 'w'/ff

<thwhenIn<B3A, 2hwhenin>63A  ~ 7 |/

#

5

Test current: 105% of the maxrmumf’adjusiabtj
setling current: (A) AN /

1680 A/(Ir=1,0XIn)

Conventicnal non-tripping’ tgme ‘z 5 f

1h when In < 83A, Zh when In > 83

2h

Test current: 130%5?

‘0 &mx:mum adjustable
setting current: {A) |

2080 A (Ir=1,0XIn}

For cwcmt-breakers hévmg an identified neutral pole
provided with an overioad release
(see 8.3.3.1.1), the test current at the conventional

N/A

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

TRF No, IEC60947_2F
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Conventional tripping time: 247 s P

<ih when In < 63A, <2h when In> 63 A

Thermal Magnetic releases, independent of ambient air

temperature: at 20°C or 40°C

N/A

Test ambient air temperature: -

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

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

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

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

(see 8.3.3.1.1), the test current at the conventional

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

Conventional tripping time. - NIA
<1h when In < 83A, <2hwhen In> 83 A

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

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

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

For circuit-breakers having an identified neutral pole |_ s 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, <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

NIA

Releases, dependent of ambient air temperature: -

Reference temperature (°C) t ]

Releases, independent of ambient air tempera;(ﬁ"e: ét Comjpliance P
30°C o/ .

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

at current specified by thejrﬁanufactureéto verify the
time/current charactetistig 'of the releasés conform to
the curves provided by theimanufacturer.

% at the rated, or minimupi-atjustable setting current:
(% or A) §

¥

!
o

4800 A (1,0 In X 300 %)

TRF No. IEC80947_2F

601



Page 34 of 133

Report No. 2131728,51 .

IEC 60947-2

Clause

Reguirement + Test

Result - Remark

Verdict

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)
885 (1,0 In)

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 fo
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)

N/A

8.3.3.1.4

Additional test for definite time-delay releases

Time delay

Test is made at a current equal to 1,5 times the current setting. if the test current
overlaps with another tripping characteristic (e.g. an instantaneous tripping

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

prevent premature tripping.

sary to
I

overload releases: (all phase poles loaded) - N/A
for circuit-breakers having an identified neutral pole  |_ N/A
provided with an overlead release, the test current for
this release shall be 1,5 times the current setting; -
short-circuit releases CompEia'hce;f 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) pan .
Operating time, overload releases: (s) & - N/A
Time-delay: between the limits stated. by thgé; 4 {) N/A
manufacturer: AN
Operating time, short-circyif releaéés - N/A
(electromagnetic): (s) . 3 L1-L2:
% L1-L3:

ANV T L

Time-delay: bet\iveeﬁ tr}ajlralts stated by the - N/A

manufacturer. = /!

TRF No. IEC60947_2F
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Operating time, short-circuit releases {electromo) (s} P
11:0,062 s
L2 L2:0,060s
L3 L3:0,063s
Time-delay: between the limits stated by the 0,025s~0,08s P
manufacturer:
Test current; 1,5 times of the maximum adjustable 24000 A {Isd=10X1,0XIn) P
setting current: (A)
Operating time, overload releases: (s} - N/A
Time-delay: between the limits stated by the - N/A
manufacturer:
Operating time, short-circuit releases - N/A
{electromaganetic): (s) L1-E2:
L1-L3:
L2-13:
Time-delay: between the limits stated by the - N/A
manufacturer:
Operating time, short-circuit releases (electronic): (s) P
L1 L1:0417 s
L2 L2:0,418 s
L3 13:0,418 s
Time-delay: between the limits stated by the 0,36~0,44s P
manufacturer:
b) Non-tripping duration
Firstly, the test current equal to 1,5 times the current setting is maintained for a t|me 7
interval equal to the non-tripping duration stated by the manufacturer. s
Then, the current is reduced to the rated current and maintained at this {;élu@ forflwu:e
the time-delay stated by the manufacturer. The circuit-breaker shall hot tnp T -
overload releases: (all phase poles loaded) - t 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; ] 5
short-circuit releases ﬁ Compliance P
Electromagnetic release: B W P N/A
two poles in series carrying the tesj;«eurrent usu“ng *
successively all possible combm\)tlonQ of poles having
a short-circuit release. b
Electronic releases: ”3{ § Compliance p
on one pole chosen at'random. %
Test current: 1, 5 timesrof the mmi‘mum adjustable 1440 A (Isd=1,5X0,4XIn) P
setting current: {A) N

TRF No. [EC60947_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)
non-tripping duration stated by the manufacturer for 0,025 P
short-circuit release electronic: (s)
Time duration of current when reduced fo the rated 0,1s P
current; shall be twice the delay-time stated by the
manufacturer: ()
Rated current 840 A {Ir=0,4XIn) P
Operating time, overload releases: - N/A
the circuit-breaker does not trip:
Qperating time, short-circuit releases - N/A
(electromagnetic). shall not frip: (s) L1 2:
11-L3:
L2-1.3;
Operating time, short-circuit releases (electronic), shall P
not trip: {s) L1: L4: =018
L2: L2:>0,1s
£3: 130,18
Test current: 1,5 times of maximum adjustable setting | 24000 A {(Isd=10X1,0X1n) P
current: (A)
non-tripping duration stated by the manufacturer for - N/A
overload release: ()
non-tripping duration stated by the manufacturer for - N/A
short-circuit release thermal magnetic: (s) /
non-tripping duration stated by the manufacturer for 0.2s B , o 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 i
manufacturer; (s} -y
Rated current <[ 1600 A (ir=1,0XIn) P
Operating time, overload releases;, /| S L N/A
the circuit-breaker does not trip: /& FanY
Operating time, shortfcut relenses / - N/A
(electromagnetic), shall not trip:(s) Li-L2:
- : L1-L3:
- 4 L2-13
Operating tiéne, Kﬁi%&rt-cii cuit releases {electronic), shall P
not trip: (s} | “‘%Mf’g - L1 Li:>0,8s
’ L2: L2:>0,8s
| o : 13>08s
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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
part1 of 1s minimum
- rated impulse withstand voltage (kV} : 8 kv
- sea level of the laboratory: 80m P
- test Uimp main circuits (kV) : 9,8 kV P
- test Uimp auxiliary circuits (kV) : - 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
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 fo the enclosure or
mounting plate, with the contacts in all normal
positions of operation.
iii) Between each control and auxiliary circuit not Compliance F
normally connected to the main circuit and:
- the main circuit
- other circits : / N/A
- exposed conductive parts - N/A
- enclosure of mounting plate - N/A
iv) equipment suitable for isolation Compliance P
equipment not suitable for isolation I N/A
- no unintentional disruptive discharge durin%thé test's JCompliance
Test of dielectric properties, dieiectricfwjiths’ta;ac"i voltage éUimp not indicated):
- rated insulation voltage (V)/ ﬁ L/ 1 000 V
- main circuits, test Vo[tagé’%for 1 min g(?l) 2200V P
- auxiliary circuijfgf"-t_vest wo!ta%e for 1 min (V) - N/A
- control circuit,f;, teggvgligagfor 1 min {\) - N/A

TRF No. IEC60947_2F
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83.3.2.2

Application of test voltage

with circuit-breaker in the closed position

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

Compliance

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

Compliance

2}

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

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

Compliance

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

Compliance

b)

Control and auxiliary circuits

1)

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

NfA

2)

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

N/A

No unintentional disruptive discharge during the tests

Compliance

N S .

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.

i

50,01 MA/ 759V

8.3.3.3

Mechanical operation and operational performance capability

8.3.3.3.2

Construction and mechanical aperation

Construction

4 -

A withdrawable circuit-breaker shall be checkeci}for the |

requirements stated in 7.1.1 By

i

N/A

A circuit-breaker with stored energy opergtion shall be/
checked for compliance with'7.231:1.5; regarding the
charge indicator and the qi’éection"‘éof operation of
manual energy stpring, | i

3

N/A

b)

Mechanical operation | |

A circuit-breaker with égﬁeﬁdent power operation shall

1

NfA

TRF No. IEC80947_2F

comply with the requirénents stated in 7.2.1.1.3

b

606



Page 39 of 133

Report No. 2131728.51

{EC 60947-2

Clause

Requirement + Test

Resuit - Remark

Verdict

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

N/A

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

N/A

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

N/A

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

N/A

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

N/A

Undervoltage releases

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

N/A

Drop out voltage

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

N/A

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

IR N/A

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

release coil /M ;

N/A

In the case of a release with a range of ré?ed voltagés,
this test applies to the maximum voltage o ,:ghe range-.

NfA

The test for the upper limit is made starting from a
constant temperature coprésponding fo the application
of rated control supply yoltage tathetelease and rated
current in the mgin poles of the qj_fcuit-breaker

N/A

This test may%bexi‘;pr{\pir%?d with the temperature-rise

testof 8.3.3.6 .\

N/A

TRF No. [EC60947_2F
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N/A

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

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 operation of the actuator

N/A

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

iif} Performance under overvoltage conditions

N/A

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

d) Shunt releases

Shunt releases shail comply with the requirements of '
7.2.1.4 of Part 1. For this purposs, the release shall be /
fitted to a circuit-breaker having the maximum rated

current for which the release is suitable Al

ONA

it shall be verified that the release will operate to open
the circuit-breaker at 70% rated contro! supply voltage
when tested at an ambient temperature of + 65 °C + 2 '
°C without current in the main poles of the circuit-
breaker

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

minimum rated control supply voltage -

]

8.3.3.3.3 | Operational performance capability without curremf"“/ i

Type designation or serial number 7% TS1600H 3P
Sample no: /“\,f $1-1

Rated current In (A) . % 15 1600 A
Rated operational valtag: Ue ) f 690V

Rated control supijy ;?oliiaége}gof ciosin:‘fg mechanism:

Rated control supply Goi%age of shunt releases:

Ue (V)

TRF No. [EC60947_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 eycles 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

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

™

N/A

Applied voltage: undervoltage releases (V)

N/A

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

Compliance -,

/3

8.3.3.34

Operational performance capability with current,

o

1
i

Rated current; In (A)

1600 A

Maximum rated operational veltage: Ue (V)

690V

Conductor cross-sectional area {mm?) .

500 mm* X 2

20 Cycles per hour

Number of operating cycles per hour g

Number of cycles with current (total)
(closing mechanism energized at the rated U@L/

5}30 Cycles

i
§
H

Applied voltage: closing mechamsm’ /7

N/A

For circuit-breaker fitted W|§H’ adjus ﬁab[&v{'eieases test
shall be made with the ovétload s@ﬁimg at maximum
and shori-circuit $ett|ng at rmmmupﬁ

Compliance

Conditions, make/break op eratiogs:

. |La:7083V

L1:691,8V
L2: 7008V

TRF No. IEC60947_2F
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-test current Ifle = 1,0 (A) .o L1 L1: 1618 A P
.......................................................................... L2 L2: 1625 A
.......................................................................... L3: L3: 1602 A
- power factorftime constant; 0,73 P
- frequency: (Hz) 60 Hz P
- on-time {ms): 1000 ms P
- off-time (s): 1798 P
Electrical components do not exceed the value Compliance P
indicated in tab. 7.

8.3.3.3.5 |Additional test of operationat 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.

8334 Overload performance

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

Type designation or serial number

Sample no:

Rated current In (A}

Rated operational voltage: Ue (V)

Rated control supply voltage of closing mechanism:

Uc (V)

Rated control supply voltage of shunt releases:

Uc (V)

Rated control supply voltage undervoltage releases:
Ue (V)

N/A

Ambient temperature 10-40 °C : -
Number of operating cycles per hour S N/A
Maximum rated operational voltage: Ue (V) H- N/A
Number of operating cycles per hour/ v ; - N/A
Number of cycles with currer;f (téialﬁ - N/A
(closing mechanisim energized at thie rated Uc)

. N/A

TRF No. IEC60947_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, overload operations:
- test voltage UfJe = 1,08 (V) ..o L1: - N/A
.......................................................................... La:
.......................................................................... L3:
- test current AC/DC: Vle =6,0/2.5 (A) - N/A
.......................................................................... L1:
.......................................................................... L2:
.......................................................................... L3
- power factor/time constant: - N/A
- 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 | 1380 v P
minimum of 1000 V for 5 seconds
- no breakdown or flashover No P
For circuit-breaker suitable for isolation, the leakage  |< 0,02 mA /759 Y P
current shall be measured through each pole with the
contacts in the open position, at a test voltage of 1,1
Ue, and shall not exceed 2 mA.
8.3.3.6 Verification of temperature-rise
A - the values of temperature-rise do not exceed those | See table S1-1 (3P} / P
specified in tab. 7.
Temperature rise of main circuit terminals <80 KA : S 733K _ P
conductor cross-sectional area (mm?) ; L !f soommzx2 %
test current e (A) : 2y / 1600 A P
8.3.3.7 Verification of overload releases v
Test current: 1,45 fimes fhe yéiue of their current 2320 A P
setting at the re;ﬂeffenc%ﬁerﬁﬁerature: (A)
Conventional tri&ping tin?e: 542 s P
<1h whéh In < 63A, <2h/when In > 83 A

TRF No. [EC60947_2F
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8.3.38

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 -

NA

and shalf operate at 35% of the maximum confrol
supply voltage.

NfA

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

8.3.3.9

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

actuating force for opening (N} .oiinainnnens :

206 N

tast force with blocked main contacts for 10's (N} .

618N

Dependent power operation

N/A

Supply voltage of 110% of rated voltage {(V}..........

N/A

Three attempts of 5 s to operate the equipment at
intervals of 5 min.

NIA

Independent power operation

N/A

Three attempts to operate the equipment by the stored
energy.

1

N/A

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

]

N/A

Position indicator does not show OFF-position after

capture of test force at blocked main contacts

Compliance

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 ,"‘

(g

P /
Manufacturer's name or trademark” %/

Type designation or serial":j;igr‘l’i'mbe:fi‘%&,,g L/

TS1600H 4P

Sample no: g i

S1-1

Rated operational vo!fage Ue (V)

620V

Rated current: In (A) %‘

1600 A

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

Range of adjustable sefting current. (A) Compliance P

€
>

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

Electromagnetic overcurrent releases

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

N/A

Operating time; >0,2s in case of instantaneous
releases: £1-L2:
L1-L3;

L2-L3:

N-Lx:

N/A

Operating 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 rated, of minimum - N/A
adjustable setting current: (A)

Operating time; <0,2s in case of instantaneous - N/A
releases: 11-L2;
L1-L3: ;
L.2-L3: /
N-Lx: e

Operating time: < twice time delay stated by the - 7 P N/A

manufacturer, in the case of definite time delay /oy

releases: L1-L2:
L1-L3:
L2-L3:

N~L§xf.»ﬂ“

Test current: 80% of the maximum adjustapia
setting current; (A) SN

Fa

e,

N/A

1

Operating time; >0,2s in ca feef\@star;taneo - N/A
releases: Nl L1-L2:

%’ L1-L3:
I } L.2-L3:
; N-Lx:

TRF No. [ECB0947_2F
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Operating time: > twice time delay stated by the

manufacturer, in the case of definite time delay

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

NIA

Test current: 120% of the maximum adjustable
setting current: (A}

Compliance

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

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

N/A

Operating time: < twice time delay stated by the

manufacturer, in the case of definite time delay

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

N/A

Test current: tripping current declared for single pole
operation (A)

N/A

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

release: L1:
L2
L3:
N:

N/A

Operating time: < twice time delay stated by

manufacturer in case of definite time delay releases
L1
L2
L3:
N:

N/A

Electronic overcurrent releases

For circuit-breakers with an electronic overcurrent
release, the operation of the short-circuit

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

/

Compliance

o4
4 e

L

—

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

s /

/ |2560 A(EE=2}§(£n)
7 e’

/

Operating time: >0,2s | -case-af {nsté’nféneous

L1
.
1.3

releases:

N

L1502
12:>0,25
L3 >0,2's

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:
L3
N:
Test current: 120% of the rated, or minimum 3840 A{li=2XIn) P
adjustable sefting current: (A)
Operating time; <0,2s in case of instantaneous P
releases: L1:]L1: 0,050 s
L2:1L2: 0,049 s
L3:L3: 0049
N:
Operating time: < twice fime delay siated by the |- N/A
manufacturer, in the case of definite time delay
releases: L1:
LZ2:
L3:
N:
Test current: 80% of the maximum adjustable 19200 A(li=15XIn} P
setting current: (A} /
Operating time: >0,2s in case of instantaneous P
releases: L1:1L1:>02s
L2:jL2:>0.2s
£3:]L3:>0.2s
Nd o
Operating time: > twice time delay stated by the |- ‘y\/ 5‘\_\ N/A
manufacturer, in the case of definite time delay A
releases: L1:
L2:
L3:
N:
Test curtent: 120% of the maximum adjustable 28800 A(li=15XIn) P
setting current: (A)
Operating time: <0,2s in case of ingtdnta e”éus P
releases: w £1:0,050 s
] gé. L2:0,050 s
o/ {3; L2: 0,049
N ;
Operating tlm}g* < Mlé“qt;mé delay stated by the |- N/A
manufacturet, in the| ca§e of definite time delay
releases: ’ Lo L1:
Vol L2:
%Vf L3
N:
Electronic oveg'é&urrent releases
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For circuit-breakers} with an eiectron.ic oyercurrent 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 768 A(lsd=1,5X0,4XIn) P
adjustable seffing 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
L2:1L2:>0,18
£3:|L3:>0,1s
N:
Test current: 120% of the rated, or minimum 1152 A{lsd=1,5X0,4XIn} P
adjustable setting current. (A} »
Operating time: <0,2s in case of instantaneous |- N/A
releases; L1 '
L2;
L3:
N: .,"/KJM'M.
Operating time: < twice time delay stated by the —_ P
manufacturer, in the case of definite time delay,
releases. L1:1L1 0,088 s
12:]L2:0,072s
L3:iL3: 006568
N:
Test current; 80% of the maximum adjustable 12800 A(lsd=10X1,0XIn) P
setting current: (A)
Operating time: >0,2s in case of instantaneous | - N/A
releases: L1:
L2:
- ,ﬁ_\LG:
/
Operating time: > twice time delay ;siqted tfy thé NIA
manufacturer, in the case of deﬂmte tirre de!ay!
releases: o L14L1:>08s
AN 1; L2:[L2: >0,8 5
Py W L3:{L3: =085
Test current; 1 2Q°/ of thé maxmwm adjustable 19200 A{lsd=10X1,0XIn) P
sefting current (A T
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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
K L2:|L2: 0,418 s
L3:|L3: 0,418 s
N:
8.3.3.1.3 | Opening under overload conditions
a) Instantaneous or definite time-delay releases
Manufacturer's name or tfrademark
Type designation or serial number e
Sample no: E
Rated operational voitage: Ue (V) ~ g
Rated current: In (A) P
Ambient temperature 10-40 °C - : NIA
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: e -
Operating time: > twice time delay stated by the - ; N/A
manufacturer, in the case of definite time gﬂay
releases. AL L /
Test current: 90% of the maxrmug@ a@justabie - N/A
setting current: {A)
Operating time: >0,2s | in pase of 1n?tantaneous - N/A
releases ; 3 W
Operating time: f> twice jma dean stated by the - N/A
manufaciurer, lrr the cpge of definite time delay
releases,

p
i
;
ki
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Test current: 110% of the rated, or minimum
adjustable sefting current; (A}
circuit-breaker with neutral pole: 1,2x110% (A}

N/A

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

N/A

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

NIA

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

N/A

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

NA

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

N/A

Inverse time delay releases

Manufacturer's name or trademark

Ls

Type designation or serial number

TS16Q0H 4P,

Sample ho:

_8;1-1 L

Rated operational voltage: Ue (V)

{e90v

Rated current: In (A)

11600 A

For releases dependent of ambient air temperature:
Reference temperature

N/A

Test ambient temperature {°C )

NA

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/éurrent

data al ;f »

N/A

2,/’

For thermal-magnetic releases }n’d‘e“pénderlt of
ambient temperature:

Tests shall be made at 20°C and 20°Cior 40°C the
release being energlzed on a§’1 bhase boles

N/A

For electronic releases, t?\e @peratmg‘*charactenstlc
shall be verified at the amb{ént’

temperature of the test room{see 6.1.1 of IEC
80947-1), the release being energised on all

phase poles. !

Compliance

TRF No. IEC60847_2F

618




Page 51 of 133

Report No. 2131728.51

IEC 60947-2

Clause Requirement + Test Result - Remark Verdict
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 - N/A
air temperature: at 30°C
Test current: 105% of the rated, or minimum 672 A (r=0,4Xin) P
adjustable setting current: (A)
Conventional non-tripping time: 2h P
1h when In < 63A, 2h when In > 83 A
Test current; 130% of the rated, or minimum 832 A (Ir=0,4XIn) P
adjustable setting current: (A)
For circuit-breakers having an identified neutral pole | ggg A (Ir=0,4XIn) P
provided with an overload release '
(see 8.3.3.1.1), the test current at the conventional
tripping current shall be multiplied by the factor 1,2.
Conventional tripping time: 5s/b6s P
<1h when In < 63A, <2h when in> 83 A _
Test current; 105% of the maximum adjustable 1680 A (I¥=,»1';0Q§1n)': P
setting current: (A) "g’ '
Conventional non-tripping time: 2h - P
1h when in < 63A, 2h when In > 63 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 | 2408 A (ir=1,0XIn) p
provided with an overload release ’
{see 8.3.3.1.1), the test current at the conventional
tripping current shali be multiplied by the factor 1,2.
Conventional tripping time: 318s/145s
<1h when in <83A, <2hwhenIn> 863 A
Thermal Magnetic releases, independent of ambient air“’feirﬁp/eratére: at 20°C or 40°C :
Test ambient air temperature: L/ - f N/A
Test current: 105% of the rated, or minimum é - N/A
adjustable setting current: (A), N
Conventional non-tripping time! / N - N/A
1h when In < 63A, 2h when In >63 A
Test current: 130% of Ehe {,a%ég, ot minifinjm - N/A
adjustable setting current (A}i ™. % v
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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,

Conventionat tripping fime: - N/A
<1h when In < 83A, <2hwhen In > 63 A

Test current; 106% of the maximum adjustable - N/A
setting current: (A)

Conventional non-tripping time: - N/A
1hwhen In <83A, Zhwhen In>63 A

N/A

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

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

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

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

/

An additional test, at & current specified by the manufacturer to verify the tlmelcuf}ent
characteristic of the releases conform fo the curves provided by the manufacturer

Releases, dependent of ambient air temperature: Compliance _

Reference temperature (°C) A -~
Releases, independent of ambient air temperature: at | Compliance e P
30°C '

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

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

% at the rated, or minimum adjustable setting current:

{% or A)
Tripping time acc. time/current characteristic of the ~, los(04 43 P
releases conform fo the curves provided by thg / ;|88 s

manufacturer. {within the stated tolerances) j

Releases, independent of amblent air tempetrature at 20°C or 40"

E
.y

Test ambient air temperature AU - / N/A

r

Test current; L . N/A
at current specified by fhe r@faQUIacturer 1;0 verify the
time/current characterssﬂc\p this/releases conform to
the curves provided by the m?nufacturer

% at the rated, or mlmmum é@]ustable setting current.
(% or A) i

7
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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
Test is made at a current equal to 1,5 times the current setting. If the test current
overlaps with another tripping characteristic (e.g. an instantaneous tripping
characteristic), the trip setting and the test current shall be reduced as necessary to
prevent premature tripping.
overload releases: (all phase poles loaded) - N/A
for circuit-breakers having an identified neutral pole N/A
provided with an overload release, the test current for
this release shall be 1,5 times the current setting;
short-circuit releases Compliance P
Electromagnetic release: - NIA
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 (lsd=1 ,5f)__(0,4X'In) P
adjustable setting current: (A) R R
Operating time, overload releases: (s) - ‘ AL N/A
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:
Time-delay: between the limits stated by the - N/A
manufacturer:
Operating time, short-circuit releases (electronic): /(g)% P
: : 1L1:0,067 s
. L2 J/ 1L2:0,067 s
PNV ; L3:0,068 s
Time-delay: between the Timits stated by the " 10,0255 ~0,08s P
manufacturer: ¥ b
Test current: 1,5.limés of the maximum adjustable | 24000 A (Isd=10X1,0XIn) =
setting current! (A‘» 5o '
Operating time, oveioad releases: (s) : N/A

TRF No. IEC80847_2F
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Time-delay: between the limits stated by the - N/A
manufacturer:
Operating time, short-circuit releases - N/A
{electromagnetic). (s) L1-L2:
L1-L3:
L2-13:
Time-delay: between the limits stated by the - N/A
manufacturer:
Operating time, short-circuit releases (electronic): {s} P
L1: £1:0418s
L2; 12:0419s
L3 L3:0,419s
Time-delay: between the limits stated by the 0,36 ~044s P
manufacturer:
b) Non-tripping duration

Firstly, the test current equal to 1,5 times the current 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 valu:éj for twice
the time-delay stated by the manufacturer. The circuit-breaker shall not trip/

overioad 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; Jan

short-circuit releases Compliange .~ P
Electromagnetic release: - L e 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 (Isd=1,5X0,4XIn) P

setting current: (A)

N/A

non-tripping duration stated by the manufacturer tQL
overload release: (s) - "

non-tripping duration stated by the manufééturer for - N/A

short-circuit release thermal magnetic: :g:é) i

§

H

I
non-tripping duration giéted t;irgthe%m)g’hufacturer for 0,b25 S P
short-circuit rélgase ?ieiztronicfz(s) i

H

Time duratioza ofﬁh}ffi'@nt étvhel{,é‘educed to the rated 01s P
current; shall be twice the delay-time stated by the

i

manufacturef: (s) | | }

L
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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) b1-L2:
L1-L3:
L2-13:
Operating time, short-circuit releases {electronic), shall P
not trip: (s) L1: L1:>01s
L2: L2:>01s
L3: L3:>01s
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 manufaciurer 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 f P
current: shall be twice the delay-time stated by the 7
manufacturer: (s) /
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 - &"*-»_{ ’ Py N/A
(electromagnetic), shall not {rig: (s) L1-L2: A e
L1-L3:
L2-L3:
Operating time, short-circuit releases (slectronic), shall P
not trip: (s) L1 L1:>0,8s
5 _.|L2:>08s
AL 7 L3088
8.3.3.2 Test of dielectric properties, impuisg withsiand voltage (Uimp indicated):
8.3.34 The 1,2/60ps impulse vo!ta?e shal! b‘aapphed five ttmes for each polarity at intervals
part of 1s minimum ‘s«”’” i/ :
- rated impu se w1thstand \?PLage {kV}: 8 kv
- sea level of the iak;ogatoﬁ 60m
- test Uimp main}ﬁ;ﬁé’éﬁita (kV) 9,8 kV
- test Uimp auxiiary circuits (kV) - N/A
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- test Uimp control circuits (KV) :

N/A

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

12,3 kV

Application of test voltage

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

Compliance

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

Compliance

iif) Between each control and auxiliary circuit not
normally connected to the main cireuit and:
- the main circuit

Compliance

- other circuits

- exposed conductive parts

- enclosure of mounting plate

iv) equipment suitable for isolation

Compliance

e

equipment not suitable for isolation

- no unintentional disruptive discharge during the test's

Compliance

Test of dielectric properties, dielectric withstand voltage

(Uimp not indicated):

- rated insulation voltage (V}

1000V

Y,

N

-

e

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

2200V

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

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

83322

Application of test voltage

with circuit-breaker in the closed position )

- between all live parts of alf @ﬂpﬂr@ctgd togethier
and the frame of the carcmgyé:'eaker ‘; § /f

Compliance

- between each pole and all the otherf poles connected
to the frame of thescl{cgjit breaker }

Compliance

with the mrcunt-breai(e the open position and,
additionally, in the Trapp 5! position, if any.

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

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

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.

H

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.

1

N/A

No unintentional disruptive discharge during the tests

Compliance

8332

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

S 0,01 mAS759V

8.3.3.3

Mechanical operation and operational performance capability

8.33.3.2

Construction 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 storing

N/A

b)

Mechanical operation

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

N/A

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

N/A

A circuit-breaker with stored energy opﬁraﬁon shall |
comply with the requirements stated in 7.2.1.5 with the
auxiliary supply voltage at/85</q amd 1;1 0% of the rated,
control supply voltage. |, H {

NA

It shall also be vérified that the mowng contacts cannot
be moved from thempan posmom when the operating
mechanism is chargeq to'slightly below the full charge
as evidenced by the :?}dtcétmg device

N/A
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For a trip-free circuit-breaker it shall not be possible to |- N/A
maintain the contacts in the touching or ¢losed 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

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

i) 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 Vi
release coll

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 - g S N/A
constant temperature corresponding to the application RV
of rated control supply voltage fo the release and rated LA

current in the main poles of the circuit-breaker

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

In the case of a release with a range of ratg,dg voltages, |- N/A
this test is made at both the minimum and Tixiriu
rated control supply voltages . F

Y i

if) Test for limits of operation [y

Starting with the circuit-breaken.open, at the B N/A
temperature of the tast room, and with the supply
voltage at 30% ratedi;ﬁé"xn um &;cjntrol supply voltage,
it shall be verified that'the ci guibb'reaker cannof be
closed by the ogigraigioriaof the actuator

NIA

When the supply valtage is raised to 85% of the
minimum control siipply voltage, it shall be verified that
the circuit-breaker.¢anbe closed by the operation of
the actuator '

Y
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ki)

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 reguirements of
7.2.1.4 of Part 1, For this purpose, the release shall be
fitted o 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 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

N/A

8.3.3.3.3

Operational performance capability without current.

Type designation or serial number

TS1600H 4P

Sample no:

S1-1

Rated current In (A)

1600 A

Rated operational voltage: Ue (V)

Rated control supply voltage of closing mechanism:

Uc (\/}

8OOV ™ 7

o :_\\ e

Rated control supply voltage of shunt releases:

Uc (V) .

Rated control supply voltage undervoltage reieéses g
Uc (V)

10% of total cycles for Girpuit-breaker with fitted shunt
release:
{50% at the begmmng and 50% at the end of the test.)
Energized af the rated Uc y

7

Ambient temperature 10-40 °C : A ; ‘:, 25°C

Number of operating cycles ge??fagr i ; 20 Cycles per hour P

Number of cycles without oi;rrent (total) - N/A

(closing mechanism energlzed at thﬁ rated Uc)

Number of cycles ;\.vqhogig cu}gent wi!ihout releases) 2500 Cycles P

Applied voltage: c!osiizgf nechanism (V) - N/A
- N/A
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Applied voltage: shunt releases (V) - N/A
10% of total cycles for circuit-breaker with - N/A
undervoltage releases:
(50% at the beginning- and 50% at the end of the test.)
Energized at the minimum rated Uc
10 cycles without applied voltage at the undervoltage | - N/A
releases.
(Shall not possible to close the circuit-breaker.)
Applied voltage: undervoltage releases (V) - NYA
Electrical components do not exceed the value Compliance P
indicated in tab. 7.
8.3.3.3.4 |Operational perfarmance capability with current.
Rated current: In (A) 1600 A
Maxdimum rated operational voltage: Ue (V) 8O0V !
Conductor cross-sectional area {mm?) : 500 mm? X 2 f
Number of operating cycles per hour 20 Cycles per/ﬁour
Number of cycles with current (total) 500 Cycles
(closing mechanism energized at the rated Uc)
Applied voltage: closing mechanism (V) 4 “\ ;
For circuit-breaker fitted with adjustable releases, test Coﬁqpﬁéﬁnge”
shall be made with the overload setting at maximum o
and short-circuit setting at minimum.
Conditions, make/break operations:
L1:691.8V P
12,7008V
13,7083V
LTr4818 A P
L2: 1625 A
L3: 1602°A
! 073 P
- frequency: (Hz) - 60 Hz P
- on-time (ms): : \; 1000 ms P
- offtime (s): ; 179 s P
Electrical componénté iic"i’; not exceed the value Compliance P
indicated intab. 7. *

TRF No. IEC60947_2F

£

628



Page 61 of 133 Report No. 213172851 .

IEC 60947-2

Clause Requirement + Test Result - Remark Verdict

8.3.3.3.5 |Additional test of operational performance capability without current for
withdrawable circuit-hreaker.

Number of operations cycles : 100 - N/A

After test, the isolating contacts, withdrawable - N/A
mechanism and interlocks shall be suitable for
further service,

8.3.3.4 Overload performance

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

Type designation or serial number

Sample no:
Rated current In (A)

Rated operational voltage: Ue (V)

Rated control supply voltage of closing mechanism:

Uc (V)

Rated control supply voltage of shunt releases:

Uc (/)

Rated control supply voltage undervoltage releases: SN
e (V) R

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 cycles with current (total) - N/A
(closing mechanism energized at the rated Uc)

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

For circuit-breaker fitted with adjustable releases, test
shall be made with the overload/short-circuit settings
at maximum. N

Conditions, overload operations: F

- test voltage U/Ue = 1,05 (V) - Y NfA

......................................... éi:’f“”'":\“:?. fer;
- test current AC/DC: Ifle;é; 6,0/2.%1(/—\) i - N/A
R S L1

-t

- power factorftime C%Q:ﬁétant: - N/A
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- Number of cycles manually cpened: 9 - N/A
- Number of cycles automatically opened by an - N/A
overload release: 3
- frequency: (Hz) - N/A
- on-time max 2s: - NIA
8.3.3.5 Verification of dielectric withstand
- equal to twice the rated operational voltage witha | 1380V P
minimum of 1000 V for 5 seconds
- no breakdown or flashover No
For circuit-breaker suitable for isolation, the leakage [S 0,02 mA /759 V
current shall be measured through each pole with the
contacts in the open position, at a test voltage of 1,1
Ue, and shall not exceed 2 mA,
8.3.36 Verification of temperature-rise
i - the values of temperature-rise do not exceed those |See table S1-1 (4F) P
specified in tab. 7.
Temperature rise of main circuit terminals < 80 K (K) : |<69,1K P
conductor cross-sectional area (mm?) 500 mm*x2
test current le (A) : 1600 A LS P
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: 540 s P
<1h when In <63A, <2h when In> 63 A
8.3.38 Verification of undervoltage and shunt releases .
Circuit-breaker fitted with undervoltage releases. - N/A
The release shall not operate at 70% of the minimum
control supply voltage -
and shall operate at 35% of the maximum ce’ntrpl - N/A
supply voltage. g
Circuit-breaker fitted with shunt elease - N/A
The release shall gperate at 76% of the minimum
rated control supp[y VO /}a’” & Test Tade at room
temperature. %
8.3.3.9 Verification of tne‘gnagn@ontaeﬁ;pomhon for circuit-breakers for isolation
actuating force:for Sp%nfpg (N)f ............................... © |216N
test force with Elociqgfé/ main contacts for 10s (N) .: 648N
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Dependent power operation - N/A
Supply voltage of 110% of rated voltage (V).......... - N/A
Three atiempts 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 Compliance ‘ P
capture of test force at blocked main contacts

T
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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:

§2-1 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:

Uc (V)

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

Compliance

closing mechanism energized with 85% at the rated

Ue: (V)

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

Compliance

Test made in free air:

Compliance .

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

Top bottom - no screen’

Side ?35mm Front 0 mm. <P

e

The characteristics of the metallic screen:

- woven wire mesh - N/A
- perforated metal /7 ™ | compliance P
- expanded metal ;’“g _ E - N/A
- ratio hole arealtotal area: 0 45 0 65 e 0.5

- size of hole: <30m‘m “‘g L <30mm’

- finish: bare or conductwe p ﬁt;ng Compliance

Test made inj speufleci mdsv:dilal enclosure: - N/A
Details of these tests‘ cluding the dimensions of the

enclosure: T

Fuse "F". » Compliance P

copper wire: d;ameter 0,8 mm, 50 mm long
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Circuit is earthed at: (load-star- or supply-star point) Load-star point P
Conductor cross-sectional area {(mm?) : 2CX50X10 mm? P
If terminals unmarked: - N/A
line connected at: (undersidefupside)
Tightening torques: (Nm} 50 Nm
Test sequence of operation: O ~t—~CO -t~ CO Compliance
- test voltage UfUe = 1,05 (V) oo cccciicvininenn, L1 L1:25386V P
.......................................................................... L2: £2: 2530V
.......................................................................... L\?"- L3: 254'1 V
- r.m.s. test current AC/DC: (A)eeoirvciee e L1, |L1:877KA P
......................................................................... L2:  |L2: 57,6 kA
.......................................................................... L3: ;_3: 57)5 kA
power factorftime constant : 0,2
- Factor "n" 2,27
- peak test current (A} : 1311 kA

Test sequence "Q"

- max. let-through current: (kApeak) .......c.oeevues L4 L1 121,5%A
.......................................................................... L2: |12 93,1kA
.......................................................................... LS: LS: 87’0 kA

- Joule integral 17dt (A8} ..o cveerecerevieceninns L1:  |L1:70,1 MA%s P
.......................................................................... L2: L2:
.......................................................................... L3 L3: % |

Pause, t: (min) 3 b p
Test sequence "CO"

~ max. let-through current: (kApeak) ......cccceeeeei. L1 |L1:67,5KkA =
.......................................................................... L2:  |L2: 105,0kA
------------------------------------------------------------------------ L3: L3: 116I7 kA

- Joule integral At (A8) ......oocrsersensrgkids |L1: 28,8 MAS P

P Y L L LI L LR T PR P TP R LR L}

L2: 49,3 MA’s
L3: 57,0 MA%s

Pause, t: (min) : iy / 3

Test sequence "CO" f’f N R

- max. Iet-through c.urrent (kApeak) .................. L1;  |L1:100,8 kA P
.......................... hL2 L2: 80,6 kA

------------------- -:"-..|'a---x......n--;...-.:-... LS: L3: 115|pE kA
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- Joule integral IPdt (AZ8) .....ccccoorrveerer i L1 |L1:51,9MA%s P
.......................................................................... L2:  |L2:30,9 MA®s
.......................................................................... L3 L3 64,1 MAZS
Mefting 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

Conductor cross-sectional area (mm?) : 500 mm? X2

Number of operating cycles per hour 20 Cycles per hour

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

of cycles with current (total)

(closing mechanism energized at the rated Uc)

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

For circuit-breaker fitted with adjustable releases, test | Compliance P

shall be made with the overload setling at maximum

and short-circuit setting at minimum.

Conditions, make/break operations: 4

- test voltage UUe = 1,0 (V) weeveovcerrrrorereese L1 |L1:2435V / P

.......................................................................... L2: L2: 250,65V /

.......................................................................... 1.3; L3:251,5V

~test current 11e = 1,0 (A) ceereervesressos oo L1.  |L1:1e04A P

.......................................................................... L2: {L2:1618A F 7

.......................................................................... L3 |L3:1806A /..

- power factor/time constant: 0,71 P

- frequency: (Hz) 60 Hz P

- on-time (ms}): I 1000 ms P

- off-time (s): oS 179 P
8343 Verification of dielectric wﬂhstand ’

- equal to twice the ratedxoperé onaEontage with a

minimum of 1000V~ X ‘1 1000V P

- no breakdown o?ﬂasﬁomar No P

- the leaking current tor\m cuit- breaker suitable for <114 mA/ 264V P

isolation: (<2m!
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8.3.4.4 Verification of temperature-rise
- the values of temperature-rise do not exceed those | See table $2-1R (3P) P
specified in tab. 7.
Temperature rise of main circuit terminals. <753K p
<80K {K):
conductor cross-sectional area {mm?) : 500 mm*x 2
test current je (A) 1600 A P
8345 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: 535 s P
<1hwhen In <83A, <2hwhenIn > 63 A
8.34 TEST SEQUENCE il (lcs):
8.3.4.1 Test of rated service short-circuit breaking capacity
Test sequence of operation: 0 —t—~CO~1-CO
Type designation or seriai number TS180CH 3P
Sample no: S52-2
Rated current: In (A) 630 A
Rated operational voltage: Ue (V) 240V 4
Rated service short-circuit breaking capacity: (kA) B7 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. v N,
closing mechanism energized wit%BS%féf the rated K N/A
Uc: (V) L v/
The circuit-breaker is r;{ounted ééthéte on its own Compliance P
support or a@gquiva!enﬁgsuppod.
Test made in free air. “‘ Compliance

Distances of ihe mié}g{}ic“sﬁ%een's: (all sides)

1
i
i
i

Side : 73.5 mm, Front : 0 mm

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

- woven wire mesh - NIA
- perforated metal Compliance P
- expanded metal - N/A
- ratio hole areaftotal area; 0,45-0,865 05
- size of hole: <30mm? < 30mm’
- finish: bare or conductive plating Compliance P
Test made in specified individual enclosure: - N/A
Details of these tests, including the dimensions of the
enclosure:
Fuse "F" Compliance P
copper wire; diameter 0,8 mm, 50 mm long
Circuit is earthed at: {load-star- or supply-star point) L.oad-star point P
Conducior cross-sectional area (mm?) 2CX40X5 mm? P
If terminals unmarked: - N/A
line connected at: {(uUndersidefupside}
Tightening forques; (Nm) 50 Nm P
Test sequence of operation: 0 —t-C0O~t-CO Compliance P
- test voltage U/Ue = 1,05 (V) .o L1 [L1:253,7V / P
.......................................................................... L2 |L2: 2528V /
.......................................................................... L3. L3 254|O V fi
-r.m.s, test current AC/DC: (A)ecoiicvceeen L1: L1: 57,7 kKA P
.......................................................................... L2; L2: 57,6 kA
.......................................................................... L3 L3575 m/
power factorftime constant : 0,20 R
- Factor "'n” 227
- peak test current (A) : f’ﬁ‘”\k 131,1 KA
Test sequence 0" fﬂvf’f
- max. let-through current; (kApeak) ; LT [L10123,2 KA P
e R o |L2: 931 kA
: h 1.3: 91,3 kA
L1: 73,9 MA®s P
L2: 44,6 MA?s
£3: 36,2 MA"s
Pause, t: (min) | 4 P
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Test sequence "CO”
- max. letthraugh current: (kApeak) ..........ccov..e. L1 L1751 kA
.......................................................................... L2: 12: 110,2 kA
.......................................................................... L3. LB: 1 1 1 14 kA
- Joule integral 12t (A%S) ......o..oorivvveemsreeriseen L1 |L1: 32,8 MA%s P
.......................................................................... 12 |L2: 59,6 MA%s
.......................................................................... L3: L3: 65,0 MAZS
Pause, 1: {min) 3
Test sequence "CO"
- max. let-through current: (kApeak) .........coeenn. L1, [L1: 1124 KA p
.......................................................................... L2: L2: 78,2 kA
.......................................................................... L3 L3: 97.5 kA
- Joule integral 12t (AS) .......c.c..comveeemsreeseesnsrenns L1:  |L1:664 MA®s p
.......................................................................... L2 |L2: 38,0 MA%s
.......................................................................... L3 §_3 43;] MAZS
Melting of the fusible element Compliance P
Holes in the PE-sheet for test sequence "0” - N/A
Cracks observed Compliance . P
8.34.2 Operational performance capability with current. j
Rated current: In (A)
Maximum rated operational voltage: Ue (V)
Conductor cross-sectional area (mm?) . ey
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) i M N/A
For circuit-breaker fitted with adjustable rajéasés,i‘fiest - N/A
shall be made with the overload setting.at maximum
and short-circuit sefting at minimum. 1/
Conditions, make/break Qpératiori”é;
_ test voltage U/Ue = 1,0 {V) ....cc. b Lt |- N/A
- test current i/lé = 1,@ - N/A
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- power factor/time constant: - N/A
- frequency: {Hz) - N/A
- on-time (ms}): - N/A
- off-time (s} - N/A
8.34.3 Verification of dielectric withstand
;n ?r?iLrl:tI;g gvf\nﬁ (;g?! rated operaticnal voltage with a 1000 V p
- no breakdown or flashover No P
;Si)r}:tlizﬁl:q(rj:gz li‘u;\r‘rreqquolz ;:;rcu;t—breaker suitable for <0,77 mA /264 V p
8.3.4.4 Verification of temperature-rise
- the values of temperature-rise do not exceed those |- N/A
specified in tab. 7.
Temperature rise of main circuit terminals. - N/A
<BOK {(Kj:
conductor cross-sectional area (mm?) : - N/A
test current le (A) : - j N/A
8.34.5 Verification of overload releases
Test current; 1.45 times the value of their current 913.5A P
setting af the reference temperature: () |
Conventional tripping time: 517s p
<1h when In < 83A, <2h when In > 63 A “
8.34 TEST SEQUENCE It {lcs):
8.34.1 Test of rated service short-circuit breaking qﬂ_apacity
Test sequence of operation; 0 —{-CO — gg— o
Type designation or serial number ~ - | TS1600H 3P
Sample no: I J ‘Y‘g / | 182-3
Rated current: In (A} -~ 11600 A
Rated operational \{pn%ge: Ue(V)* 460V
Rated service ;sQod;giFguit br%%king capacity: (kA) |50 kA
Rated control supp i_q[ﬁage of closing mechanism:
Ue V) LV
Rated control SLl,Op|y Goltage of shunt release:
Uc (V) ;
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For circuit-breaker fitted with adjustable releases, test |Compliance P
shall be made with the current and time  settings at
maximum,
closing mechanism energized with 85% at the rated - N/A
Uc: (V)
The circuit-breaker is mounted complete on its own Compliance P
support or an equivalent support.
Test made in free air: Compliahce
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 )f P
- size of hole: <30mm’ < 30mm’ 4
- finish: bare or conductive plating Compliance
Test made in specified individual enclosure: - yay N/A
Details of these tests, including the dimensions of the SR
enclosure; TN
Fuse "F" Compliance P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is sarthed at; (load-star- or supply-star point) Load-star point P
Conductor cross-sectional area (mm?) : ”“"\ﬁ 2CX50X10 mm?* p
If terminals unmarked: P k - N/A
line connected at: (underside/upside) ;«j ¥
Tightening torques: (Nm). ~ 50 Nm P
Test sequence of operat?pn;,&:: t 1- C‘OF—— t-CO Compliance
- test voltage U/Ue = 1,05 (V) .. L1: 486,2V
£2: 4887V
L3: 4847V
L1: 50,9 kKA 2]
L2: 50,3 kA
5 L3: 50,5 kA
power factor/time ccinstant : 0,23 P
- Factor "n” F 27
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- peak test current (A) 110,9 kA
Test sequence "O"
- max. let-through current: (kApeak) .................. L1: L1 108,9KA P
.......................................................................... L2: |L2:824%A
.......................................................................... L3 L3 86,2 kA
- Joule integral 12t (A8) .....cccomemeniciirreceeinen, L1 |L1:62,0 MA%s P
.......................................................................... L2 |L2: 383 MA"s
.......................................................................... L3: 13: 353 MA%s
Pause, t; (min) 5 P
Test sequence "CO"
- max. let-through current: (kApeak)} ...ooeeeerinnn L1: L1: 86,5 KA P
.......................................................................... L2: L2: 83,1 kA
.......................................................................... L3‘ LB: 106,8 kA
- Joule integral 7t {A2S) ......owevrevssirreeeessnreen L1 |L1:458 MA%s P
.......................................................................... L2:  |12: 37,9 MA’s
.......................................................................... L3 1.3. 64,3 MAES
Pause, t: (min) 3 P
Test sequence "CO” /
- max. let-through current: (kApeak) ... L1;  JL1:738KA / P
.......................................................................... L2:  |L2: 102,3kA
-------------------------------------------------------------------------- L3: LS: 98,6 kA l 4,
- Joule integral It (A8} .......oocoecrersrrrre L1 |L1:315MA%s R
.......................................................................... L2 L2 54'7;’%“:?-5 \\ e
......................................................................... L3. L3. 54,'§MAZS et
Melting of the fusible element Compliance p
Holes in the PE-sheet for test sequenc% - N/A
Cracks observed { 5”‘"""‘“‘%@2 Compliance
8342 Operational performance capability with'current,
Rated current; In (A) N"&.E ; 1600 A
Maximum rated opefational voltage: Ue (V) 480V
Conductor ggoss;séﬁtional area (mm3) : 500 mm? X 2
Number of &Tgpét:“a\:tj'bg Eycles pe¥ hour 20 Cycles per hour
Number (5"/;’;:; of tﬁ?jﬁﬁwmber given in column 4, tab. 8) |25 Cycles
of cycles with current (total)
{closing mecipanism energized af the rated Uc)
Applied voltaée: closing mechanism (V) - N/A
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For circuit-breaker fitted with adjustable releases, fest |- N/A
shall be made with the overload setting at maximum
and short-circuit setting at minimum,

Conditions, make/break operations:

- test voltage UfUe = 1,0 (V) v L1 L1:4720V P
.......................................................................... L2: 12: 4748V
.......................................................................... L3: L3:476,8V

~test current e = 1,0 (A} rcrervererreiesinnes s t1:  |L1:1600A P
.......................................................................... 12 L2: 16822 A
.......................................................................... L3: L3:1610A

- power factor/time constant: 0,70 P

- frequency: {Hz) 60 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 1000V P

- no breakdown or flashover No e P

- the leaking current for circuit-breaker suitable for <]
isolation: (<2mA / 1.1 Ue) <058 mA / 505 v P

8.3.4.4 Verification of temperature-rise

- the values of temperature-rise do not exceed those |See table $2-3 (3P) p

specified in tab, 7.

Temperature tise of main circuit terminals. <78,4K P

<80K (K):

conductor cross-sectional area () : P ”5’6@ mim* x 2

test current le (A) : f"N 16(%0 A

8.3.4.5 Verification of overload releases / N

Test current: 1.45 times the value of\thpsr current 2320 A P

setting at the reference /l,eﬁ N““rthzre {A)

Conventional tnpptng trme i 532s P

<thwhen In < 63A .<2h when In >i53 A
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8.3.4 TEST SEQUENCE I {lcs):
8.3.4.1 Test of rated service short-circuit breaking capacity
Test sequence of operation: O -t-CO -t-CO
Type designation or serial number TS1600H 3P
Sample no; 52-4 Rev
Rated current; In (A} 1600 A
Rated operational voltage: Ue (V) 890V
Rated service short-circuit breaking capacity: (kA) 35 kA
Rated contral supply voltage of closing mechanism:
Ue (V)
Rated confrol supply voltage of shunt release:
Uc (V)
For circuit-breaker fitted with adjustable releases, test |Compliance
shall be made with the current and time settings at
maximum.
closing mechanism energized with 85% at the rated ;- N/A
Ue: (V)
The circuit-breaker is mounted complete on its own Compliance.~, P
support or an equivalent support. o
Test made in free air: Compliance - S
Distances of the metallic screen’s: (all sides) Side : 73.5 mm, Front: 0 mm P

Top bottom : no screen

The characteristics of the metallic screen:

~ woven wire mesh S - N/A
- perforated metal - { Compliance P
- expanded metal ;“A‘“a,& | - N/A
- ratio hole areaftotal area: 0 45 -0, 65 0,5

- size of hole; <30mm? . ¥ < 30mm’

- finish: bare or conducﬂve plaizng Compliance

Test made in specsﬂed mdwlc{ual enclosure: - N/A
Details of these test cELgding the dimensions of the

enclosure: ' ;

Fuse "F" ! | Compliance P
copper wire! d|ameter 8 mm, 50 mm long

Circuit is earthedvat: {load-star- or supply-star point) Load-star paint 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: 0 —{-CO ~t-CO Compliance
- test voltage UfUe = 1,05 (V) .ovrveveeriereenennns Lt (L1 7348V
.......................................................................... L2: L2: 7357V
.......................................................................... L3: L3: 733.0 V
-r.m.s, test current AC/DC: (A).ovvveieiveeccie L1: L1: 35,1 KA P
.......................................................................... L2:  |L2: 35,0 kA
.......................................................................... LS‘. L3: 35’1 kA
power factorftime constant : 0,24 P
- Factor "n” 2,17
- peak test current (A} : 76,3 kA
Test sequence "0’
- max. fet-through current: (KApeak)} ......ccooveee. L1: |L1:745KA P
.......................................................................... L2: L2: 58,3 kA
.......................................................................... L3: L3: 63,2~KA _'
- Joule Integral 4Gt (A%S) ........ooeeserccseren L1 [L1315MAS p
.......................................................................... L2 |L2:21,6 MA%s
.......................................................................... L3' L3, 20]4 MAZS
Pause, £: {min) 5 P
Test sequence "CO”
- max. let-through current: (kKApeak) ..........co..... L1, |L1:56,9kA P
.......................................................................... 18\ 1L2: 747 KA
.......................................................................... L3: ;s

A L3: 65,9 kA

L1: 17,9 MA’s P

L2: 30,9 MA%s
L3: 24,7 MA%s

Pause, {: (min) 2N

Test sequence CO"

L1: 62,8 kA
L2: 59,0 kKA
L.3: 745 kA
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= Joule integral 1At (A%8) ..ovvvcireeieee e L1: L1: 25,2 MA%s P
.......................................................................... L2:  |L2:20,3 MA%s
.......................................................................... L3: L3: 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 Operational performance capability with current.
Rated current; In (A) 1600 A
Maximum rated operational voltage: Ue (V) 890V
Conductor cross-sectional area {mm?) : 500 mm® X 2
Number of operating cycles per hour 20 Cycles per hour P
Number (5% of the number given in column 4, tab. 8} |25 Cycles /
of cycles with current (total)
{closing mechanism energized at the rated Uc)
Applied voltage: closing mechanism (V) - N/A
For circuit-breaker fitted with adjustable releases, test |- N/A
shall be made with the overload setting at maximum ~
and short-circuit setting at minimum. 3
Conditions, make/break operations: L
- test voltage UMUe = 1,0 (V) eovvvvrrereererirerennnn L1 |L1:716,5V P
.......................................................................... L2: L2: 7188V
.......................................................................... L3: L3:716,0V
- test current e = 1,0 (A} eoreovreeeee oo L1 |L1:1622A P
.......................................................................... L2: .2: 1622 A
.......................................................................... L3: L3; 1624 A
- power factorftime constant: 073 P
- frequency: (Hz) 60 Hz P
- on-time (ms): L 1000ms P
- off-time (s): /W 179s P
8343 Verification of dielectric WIthstanfgl/““"ﬂ z z
- equal to twice the rated operaﬁonal vo{’tage with a
{minimum of 1000V |+ n 1580V P
- no breakdown or flas hové’r'\\% '{ | v No P
T
- the leaking current for circuitzBreaker suitable for
isolation: (<2mA / 1.1/Ue) - S0.07 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 52-4R (3P)
specified in tab, 7.
Temperature rise of main circuit terminals. <789K P
<80K (K):
conductor cross-sectional area {mm?) : 500 mm* x 2 P
test current le (A) 1600 A
8.3.4.5 Verification of ovetload releases
Test current: 1.45 times the value of their current 2320 A P
setfing at the reference temperature: (A)
Conventional tripping time: 537 s P
<1h when In < 63A, <2hwhen In> 63 A
8.3.4 TEST SEQUENCE I/ (les=lcuy:
8.3.5 TEST SEQUENCE Il {fcu)

Rated ultimate short-circuit breaking P

Except where the combined test sequence applies, this test sequence appi;gs 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 shor’t-cwcp{g@raaksng capacity, is verified when

carrying out test sequence IV. ~5 N

For integraily fused circuit- breakers test seé;uenee v ap;:ihes in place of this
sequence. ! [ i

|
Type designation or serial num{ﬁer \ ; T $1600H 3P
Sample no: ", . Y $3-1

Rated current: In (A) A 1600 A
Rated operational voltage: Hg&K {\) 240V

Rated ultimate shod—:ircuiﬁbréaking capacity: (kA) 75 KA

Rated control supply Moltage of closing mechanism:

Uc (V)
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Rated control supply voltage of shunt release:
Uc (V)
This test sequence need not be made when lcu = lcs
8.3.5.1 The operation of overload releases shall be verified at twice the value of their
current sefting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 152~317 s
- Operation iMe; (8) ..o, L1 216 P
.......................................................................... Lz 204 s
.......................................................................... L3: 220s
.......................................................................... N:
8.35.2 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
Ue: (V) /
The circuit-breaker is mounted complete on its own Compliance | P
suppert or an equivalent support.
Test made in free air; Complian_cé'” ﬁ\‘«_ _ P
Distances of the metallic screen's; (all sides) Side : 735 mn’{ Front.:0 mm P

Top bottom no séreen

The characteristics of the metallic screen:

N/A

- woven wire mesh 1 / e

- perforated metal / i Compliance P
- expanded metal S - N/A
- ratio hole areatotal area: 0745'“-{3555 4 0,5

size of hole: <30mm? { | < 30mm’

- finish: bare or condygtié?‘% plating! Compliance

Test made in specifibdhjﬂi@@dual enclosure: - N/A
Details of these tests, inc‘f;uﬁing the dimensions of the

enclosure: 1 o

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: {undersidefupside)
Tightening, torques: (Nm) 50 Nm
Test seguence of operation: O —t- CO Compliance
- test voltage UfUe = 1,05 (V) oeeiecivcvenveenae L1 jL1:2538V
.......................................................................... L2: L2: 2536 V
.......................................................................... L3-’ Ls.. 253’7 V
-r.m.s. test current AC/DC: (A)eveveicerieeeen, L1 L1: 75,9 kA P
.......................................................................... L2 [L2:76,3 kA
.......................................................................... L3 L3. 74|8 kA
power factorftime constant : 0,20 P
- Factor "n” 2,27 P
- peak test current (Amax) 1729 kKA
Test sequence "0"
- max. lebthrough current: (kApeak) ....ovvveen, L1 |L1:1261 KA p
.......................................................................... L2: L2: 122,8 kA
-------------------------------------------------------------------------- L3: L3: 109,8 kA
- Joule integral Pdt (A%S) ....coooeieeeeeee e, L1 |L1:92,5MA%s P
.......................................................................... L2 [L2:71,7 MA%s
.......................................................................... L3: L3: 50]5 MA2$ )
o
Pause, t: (min) 4 Qo k% P
Test sequence’co> 7
- max. letthrough current: (kApeak) ..........c..... fL%“““’”‘“l"-“*"ixj 26,1 kA P
£2: 10,1 kA
£3: 1114 kA
L1: 92,0 MA"s P
L2: 64,0 MAs
9 1.3: 53,9 MA%s
Melting of the fusib}le\e!eg‘rf;ént J Compliance P
Holes in the PE-sheet g z{te;%t sequence "0” - N/A
Cracks observed i Compliance P
8353 |Verification of diefectric 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 =0 1mA/264V P
isolation: (<6mA /1,1 Ue)

8.354 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 sefting at the reference temperature, on a pole singly.

Time specified by the manufacturer: 92~182 s
- Operation tMe: (8) ...ooovvvvceve e L1: 123 s P
.......................................................................... L2: 122 s
...... Crereereeraatereeteesaetssbesneansannasessnsrenennsrrienrossanserss L0 129 s
.......................................................................... N:

8.3.5 TEST SEQUENCE Il {lcu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this fest 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 seauence need not'be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence IV.

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

sequence. !

Type designation or serial number /™ “‘ /|Ts1800H 3P -
Sample no: 7, |32

Rated current: In (&) "~~~ ' |/ 630 A

Rated operational voltag: Ue V) 240V

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

Rated control sup piy%“\sfﬁgiia/ige of closing mechanism:
b

Ue (V)

Rated control supply voltage of shunt release:
!

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

8.3.5.1 The operation of overioad releases shall be verified at twice the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 152~317 s
- Operation ime: (8) .o L1 218s
.......................................................................... L2: 212s
.......................................................................... L3: 214 s
.......................................................................... N:

8.3.5.2 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is 0 ~t-CO
For circuit-breaker fitted with adjustable releases, test | Compliance P
shall be made with the current and time seltings 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 : 0mm

Tap botiom : no screen_f

The characteristics of the metaliic 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? 7y < 30mm° p
- finish: bare or conductive plating, L %"x Compliance P
Test made in specified éné;l@\vidﬁa! enclosure: - N/A
Details of these tests, in¢ludirig the dimensions of the
enclosure: L
Fuse "F": v \j Compliance P
copper wire: diameter 0§ mm, 50 mm long
Circuit;@gaﬁbedigt: (load-star- or supply-star point) | Load-star point

2CXA0X5 mm? P

Condljictor &p%s;sﬁgctiona! area (mm?) :
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i terminals unmarked: - N/A
line connected at: (undersidefupside)
Tightening, torques; (Nm} 50 Nm
Test sequence of operation; 0 ~t—-CO Compliance
- test voltage UflUe = 1,05 (V) oovevcveviveeeeen, L1: (L1:2538V
.......................................................................... L2: L2: 2532V
.......................................................................... L3 LS 254,1 V
- .m.s. test current AG/DC: (A)....cccvvrevrvnenan, L1:  |L1:75,9KkA P
.......................................................................... L2:  |12:76,3 kA
.......................................................................... L3: L3‘ ?4,8 kA
power factorftime constant : 0,20 P
- Factor "n” 2,28
- peak test current (Amax) : 172,9 kA
Test sequence "0"
- max. let-through current: (kApeak) .................. L1, |L1:142,5KA P
.......................................................................... L2: L2; $20,7 kA
.......................................................................... LS: L3. 108,0 kA
- Jouls integral PGt {A28) oo e L1:  |L1:98,0 MA%s 7 P
.......................................................................... L2:  [L2:68,4 MA%s
.......................................................................... LS: Ls: 48}9 MAZS
Pause, t: (min) 6
Test sequence "CO" P
- max. let-through current: (kApeak) ......cceeeennn. L1:  [L1:1333KA g‘%«\, =y P
.......................................................................... L2; L2:896kA .
.......................................................................... L3: L3: 127,g }(A
- Joule integral 12dt (A28 ....oov..oeveovree e L1: 85,3 MA%s P
.................................................................. L2: 46,1 MA%s
......................................................................... °’2~:a L3 75,1 MAQS
Melting of the fusible elemenit’, / ‘Compliance P
Holes in the PE-shegt-for test sequence "0” - N/A
Cracks obsewe?‘ \% Compliance P

83.5.3 Verificatjon of ciiéélectric withstand _
- equal l@ t\;l}ig;e ? rated operational voltage witha {1000V P
minimum of 1004 V for 5 seconds
- no breal‘:down Eﬁff‘ﬁashover No P
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- the leaking current for circuit-breaker suitable for £131mA/264V P
isolation: (<BmA /1,1 Ue)

8.3.54 Verification of overioad 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} ...coccvvirvimee L1: 128s
.......................................................................... L2: 125s
.......................................................................... L3: 126 s
.......................................................................... N:

8.35 TEST SEQUENCE 1l {leu)

Rated ultimate short-circuit breaking

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

For circuit-breakers of ufilization B having a rated short-time withstand current equai
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 venﬂed when
carrying out test sequence IV. ‘

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

Type designation or serial number TS1 600!-@813

Sample no: $3-3 '*1-;7’” =
Rated current: in (A) 1600 A »

Rated operational voitage: Ue (\f) ™ 460V

Rated ultimate short- circuibreéking capa?‘:ity‘ (kA) 85 kA

Rated control supp{ly voltage\é closing mechanism:

S ?

E{ated cc; rol supgiy v%ltage of shunt release:
Ue (V)
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This test sequence need not be made when lcu = Ics

8.3.51 The operation of overload releases shall be verified at twice the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting af the reference temperature, on a pole singly.
Time specified by the manufacturer: 162~317 s P
- Operation HmMe: (8} ..o vvveeceeeeeen e L1 211s P
.......................................................................... L2 215s
.......................................................................... L3 200s
.......................................................................... N:

8.3.5.2 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is 0 —t - CO
For circuit-breaker fitted with adjustable releases, test | Compliance P
shall be made with the current and time settings at
maximum.
closing mechanism energized with 85% at the rated - N/A
Ue: (V)
The circuit-breaker is mounted complete on its own Compliance P
support or an equivalent support.
Test made in free air: Compliance P
Distances of the metallic screen’s: {all sides} Side : 73.5 mm, Front: 0 mm P

Top bottom : no screen

The characteristics of the metallic screen;

/

- woven wire mesh - / N/A
- perforated metal Compliance P
- expanded metal - . N/IA
- ratio hole areaftotal area: 0,45-0,65 05 ‘ J P
- size of hole: <30mm?” ~ <30mm? L
- finish: bare or conductive plating _ § Compliance P
Test made in specified individual inclosure: \ - N/A
Details of these tests, including the dimensions of the
enclosure: i
Fuse "F" N Y Compliance P
copper wire: diametéﬁO,S mm;;50 mm long
Circuit is ea}ﬁhegé%t: (load-star- or supply-star point) | Load-star point p

P

Coenducter i:ross-s%etiemifal area (mm?) .

2CX50X10 mm?
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If ferminals unmarked: - N/A
line connected at: {underside/upside)
Tightening, torques: (Nm) 50 Nm
Test sequence of operation; O ~t-CO Compliance
- test voltage UMlUe = 1,05 (V) .o, Ly, iL1:48486V
.......................................................................... L2: L2: 4855V
.......................................................................... L3: L3: 484]4 V
- r.m.s. test current AC/DC: (A)evocrreiirirennns L1 |[LT:67,0KA P
.......................................................................... L2: L2: 65,7 kA
.......................................................................... L3: i.3: 65,8 kA
power factorftime constant : 0,20
- Factor "'n” 2,25
- peak test current {Amax) : 149,3 kA
Test sequence "0”
- max. let-through current; (KApeak) ... L1: L1: 140,3 kA P
.......................................................................... L2: £2:111,6 kA
.......................................................................... L3: L.3: 105.7 kA
- Joule integral 120t (A8} ...........occoeornorerrisrnressens L1:  |L1:98,9 MA’s p
.......................................................................... L2 |L2: 65,2 MA%s
.......................................................................... L3: E_S: 50’2 MAZS
Pause, & {min) 5 P
Test sequence "CO”
- max. let-through current: (kApeak) ...........c...... L1: L1: 98,7 kA P
.......................................................................... L2 L2: 130,0 kA
.......................................................................... M’:"“‘“"“‘“‘ ‘t‘g 125’9 kA

L1:589MATs P
L2: 93,2 MA%, ~
L3: 93,3 MA%

Melting of the fusible element /| | Compliance P
Holes in the PE-sheet farAést\\%quence '0* - N/A
Cracks observed g Compliance P

8.3.53 Verification of dleiecmc Wuthstanéi -
- equai to twice the rat operatzonal voltage witha  |1000V P
minimum of 1000 \4 fo ‘5 seconds
- no breakdown | pr fiashover No P
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- the leaking current for circuit-breaker suitable for <30mA/B06Y P
isolation: {<6mA /1,1 Ue)

8.3.54 Verification of overload releases
The operation of overload releases shali 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 ieeercir s L1 127 8
.......................................................................... L2: 128s
.......................................................................... L3: 127 s
.......................................................................... N:

8.3.5 TEST SEQUENCE Hi (Icu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and fo 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 shori-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 shori-circuit breaking capacity, is verified whqn
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; /183-4Rev e
Rated current: In {A) s Aujﬁae‘ﬂm\% S
Rated operational voltage: Ue (v) /" |60V |

Rated ultimate short—mrcuﬁr-b{eakmg capa’c;ty (kA) 45 kA

Rated control suppEy vdltage of, c!osmg rﬁechamsm:

Uc (V) s g i
Rated control supply»yoltage of slwnt release;
Uec (V) ]
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This test sequence need not be made when lcu = Ics

8.3.51 The operation of overload releases shall be verified at twice the value of their
current setting on each pole separately.
The operating time shali 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: 1652~317 s
~ Operation IMe: (8) v e e L1; 214 s
.......................................................................... L2: 203s
.......................................................................... L3 211s
.......................................................................... N:

8.3.6.2 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is 0 —t-CO
For circuit-breaker fitted with adjustable releases, test | Compliance P
shall be made with the current and time settings at
maximum.
closing mechanism energized with 85% at the rated - N/A
Ue: (V)
The circuit-breaker is mounted complete on its own Compliance P
support or an equivalent support.
Test made in free air: Compliance _ P
Distances of the metallic screen's: (zll sides) P

The characteristics of the metallic screen:

- woven wire mesh - N/A

- perforated metal Compliance 2 P

- expanded metal { ) f S N/A
]

- ratio hole areaftotal area: 0,45-0,65 ' 05 P

- size of hole; <30mm? ;j v & 30mm”

- finish: bare or conductive pFatlng ;Compliance P

Test made in specified qu\ndu\i\@closure - N/A

Details of these tests, mqludmg th%dlmensaons of the

enclosure: \ i

Fuse "F" " % ; F Compliance P

copper wire: diamater m 50 mm long

Circuit is earthed at; “( pad-star- or supply-star point) Load-star point p

Condugctor cross»-sectmnal area {(mm?) ;

20X50X10 mm?
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If terminals unmarked: - N/A
line connected at: (undersideftipside)

Tightening, torques: {Nm) 50 Nm P
Test sequence of operation: 0 —~{-CO Compliance

- test voltage UfUe = 1,05 (V) v Lt [L1:734,8V
.......................................................................... L2 |12 7348V
.......................................................................... L3: L3: 733'0 V

- 1.m.s. test current AC/DC: (A).ovvvvrivivein o, L1:  |L1:453 KA P
.......................................................................... L2: 1.2: 45,0 kA
.......................................................................... L3 L3: 453 kA

power factor/time constant ; 0,24 P
- Factor "n” 2,13 P
- peak test current (Amax) 96,6 kA P
Test sequence "0O” .
~ max. let-through current: (kApeak) ................. L1: L1958 KA P
.......................................................................... L2: L2: 74,1 kA
.......................................................................... i..3 LB. 79,1 kA

- Joule integral I*dt (A28} ......cocveviiiier e, L1: L1: 52,1 MA%s P
.......................................................................... L2: L2: 33,8 MA%s
.......................................................................... L3' E_.3 32’0 MAZS fl}

Pause, t: (min) 10 P
Test sequence "CO"

- max. let-through current: (kApeak) ..o L. [L1:94,3KA P
.......................................................................... L2:  |12:884KkA
........................................................................ ; :;’.'%:,3//)_3: 69,1 kA i Vt

- Joule integral F2dt (A%s) L1:489MA%s P
............................................................ L2: 43,5 MA%s

Melting of the fusible eIemer}L — Compliance P
Holes in the PE-sheet for tést sequ%ce "or - NFA
Cracks observed ¥ Compliance P

8.353  |Verification of dielesttic withstand

- equal to twice the a*ated operatlonal voltage witha |1 380V P
minimum of 1000 V for 5 seconds

- o breakdown or flashover No P
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