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Clause Requirement + Test Result - Remark Verdict
- the leaking current for circuit-breaker suitable for <0, 78mA/JT7E8V P
isolation: {(<6mA /1,1 Ue)

8.3.5.4 Verification of overload releases
The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 92~182 s
- Operation time: (8) ..o L1: 127 s
.......................................................................... L2: 126 s
.......................................................................... L3: 126 s
.......................................................................... N:

B.3.5 TEST SEQUENCE {Hlf {lcu)

Rated ultimate short-circuit breaking

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

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

carrying out test sequence IV. i

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

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

Rated current: In (A) = 16004 1
Rated operational voltage: Ue (V) ?‘“" / 240V

Rated ulfimate short-circuit breai@imgb%pacﬁy g(k A) 75 KA

Rated control supply Voftag“*of ¢Eoslng mechanlsm:

UC (V) § Wi g ‘1‘}
Rated control supply voEtagE of shunt release:

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

8.3.5.1 The operation of overload releases shall be verified at twice the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer. 162~317 8
- Operation time: () ..o, L1 226s P
.......................................................................... L2: 215s
.......................................................................... L3: 214 s
.......................................................................... N:

B.3.5.2 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is O ~t—CO
For circuit-breaker fitted with 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

Top botftom : no screen

The characteristics of the metallic screen:

- woven wire mesh - N/A
- perforated metal Compliance o P
- expanded metal /: - i ) N/A
- ratio hole areaftotal area: 0,45-0,65 /105 - P
- size of hole: <30mm” W < 30mm?

- finish: bare or condugtive platiqé Compliance

Test made in specifiec'i;igﬂfvidt%en&%sure: - N/A
Details of these tests, ificluding the dimensions of the

enclosure: ; i

Fuse "F" 'k“;,;%‘ Compliance P
copper wire: diametér 8,8/mm, 50 mm long

Circuitis earthéd étﬁ(load-star— or supply-star point} Load-star point

Conductor cross-sectional area (mm?) : 2CX50X10 mm?
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if terminals unmarked: - N/A
line connected at; {underside/upside)
Tightening, torques: (Nm) 50 Nm
Test sequence of operation; O =t~ CO Compliance
- test voltage UfUe = 1,05 (V) .o L1 |L1:2534V
.......................................................................... L2: 12: 2533V
.......................................................................... L3: L3: 253’5 V
- r.m.s. test current AG/DC: (A).vcovveevviiimninns L1 L1759 kA P
.......................................................................... L2 L2: 76,3 KA
.......................................................................... LS: L3. 74’8 kA
power factorftime constant : 0,20
- Factor "n” 2,28
- peak test current (Amax) : 172,9 kA P
Test sequence "0"
- max. let-through current: (kApeak) .........c.ccee.e. L1 |L1:142,2kA P
.......................................................................... L2:  |12:126,1KA
.......................................................................... LS: 3_3: 65,5 kA
- Joule integral At (A?S) .........v.eeeeereiesiee e L1: L1 102,1 MA%s : P
.......................................................................... L2:  |L2: 80,0 MA%s /f
.......................................................................... ;_3: L3: 19|5 MAZS [f
Pause, t; {min) 4 ; p
Test sequence "CO” ;
- max. let-through current: (KAPeaK) .........o.oee.. L1 [Lh1ti1kA 7 N P
.......................................................................... L2: L2 776kA | T
.......................................................................... L3‘. E-‘3: 80,5 kA
- Joule integral 12dt (A8} ......cvvereciriinnnis //;ML‘I . [L1: 84,0 MA%S P
.............................................................. G L20 (120 41,1 MA®s
............................................................. /"H{.“""LS‘ L3 33,6 MAZS
Melting of the fusible element ,n‘ Compliance P
Holes in the PE-sheet fortest sequence "0" - N/A
Cracks observed f 3 - Compliance p
8353 | Verification of dielectrit withstand "
- equal to twicis therat operational voltage witha {1000V P
minimum of 1000V for's seconds
-no breakdowri or fiéshover No P
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- the leaking current for circuit-breaker suitable for <S01TmA/264V P
isolation: (<BmA /1,1 Ue)

8.3.54 Verification of overload releases
The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.
The operating time shail 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. 92~182s
- Operation iMe: (8) oo L1 123s
.......................................................................... 1.2: 128 s
.......................................................................... L3 121s
.......................................................................... N:

8.3.5 TEST SEQUENCE Ill (lcu)

Rated ultimate short-circuit breaking

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

For circuit-breakers of utilization B having a rated short-time withstand current equal
to their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ulfimate short-circuit breaking capacity, is verified when
carrying out test sequence IV, 7

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

<

Type designation or serial number L\ TS1600H 4P
Sample no: o~ §3-2
Rated current: In (A) [ |830A ./
Rated operational voltage: Ue/(v) ! 240V \ ,{/ ......

E 75 kA -

Rated ultimate short:circuit breaking capacity: (kA)

Rated control suyplw@oitagev‘éf closing mechanism:

Uc (V) 5 |
Rated corftro‘(i‘-gup;gly véégltage of shunt release:
Ue (V)
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This test sequence need not be made when leu = les
8.3.5.1 The operation of overload releases shall be verified at twice the value of their
current setting on each pole separately.
The operating time shall not exceed the max. vaiue 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 Hme: (S} ..o L1 2225
.......................................................................... L2; 2245
.......................................................................... L3 220s
.......................................................................... N
8.35.2 Test of rated ultimate shott-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
support or an equivalent support.
Test made in free air; Compliance

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

Side : 73.5 mm, Front: 0 mm

Top bottom : no screen

The characteristics of the metallic screen:

- woven wite mesh - [ NA
- perforated metal Compliance / p
- expanded metal -y - N/A
- ratio hole area/total area: 0,45-0,65 - 0,5 N

- size of hole: <30mm? ‘: <30mm?

~finish: bare or conductive platjfig:, | Complianceﬁfs ‘

Test made in specuﬂed; mdwﬁluai eﬁclosure - N/A
Details of these tests Emcludmgl the dimensions of the

enclosure: § ;

Fuse "F": K "\-:‘- % Compliance P
Circuitis earl’hed at?‘gfiﬁad-star- or supply-star point) Load-star point P
Conductor cross-sechtional area (mm?) : 2CX40X5 mm?® P
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if terminals unmarked: - N/A
line connected at: (undersidefupside)
Tightening, torques: (Nm) 50 Nm
Test sequence of operation: O —t-CO Compliance
- test voltage WUe = 1,05 (V) v, L1 L1:2534V P
.......................................................................... L2 L2: 253,3V
.......................................................................... L3: L3: 253‘5 V
-r.m.s. test current AC/DC: (A).cveeiiiieriniinnns L1: |L1:759KA P
.......................................................................... L2: 12: 76,3 kA
.......................................................................... L3: E—3: 74’8 kA
power factorftime constant : 0,20 P
- Factor "n” 2,28
- peak test current {Amax) : 1729 kA P
Test sequence "0’
- max. let-through current: (kApeak) .........cocovne. 11 |L1: 99,3 KA P
.......................................................................... L2: L2: 100,6 kA
-------------------------------------------------------------------------- L3: L3: 65|4 kA
- Joule integral dt (AZ8) ..........covreveeererresraeernns L1 |E1: 712 MA%s P
.......................................................................... L2:  |L2:66,2 MA®s
.......................................................................... L3: L3. 19,7 MAZS
Pause, t: {min) 6 P
Test sequence "CO"
- max. let-through current: (kApeak) .......c....... L1:121,8 kKA P
................................................................ L2: 148,7 kA
AT I e L LR AL AL . L3: 58,4kA
- Joule integral I7dt (A%) ..... L1: 69,5 MA’s p
et g L2: 106,2 MA"s
...............ZX/C""T'*&KQV ¥ L3 18,4 MAZS
Melting of the fusible elemeht Compliance / p
Holes in the PE;shéet for test sequence "0” - : v N/A
Cracks obséiyeg“\\ Compliance P

8353 |Verification of disfectric withstand -
- equal to t\ngice ih; rated operational voltage witha | 1000 V 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 <045 mA 264V P
isolation: {(<6mA /1,1 Ue)

8.3.54 Verification of overload releases
The operation of overioad releases shall be verified at 2,5 times the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer. 92~182 s
- Operation time: (8) ..., L 130s
.......................................................................... L2: 127s
.......................................................................... L3: 1258
.......................................................................... N:

8.35 TEST SEQUENCE 1l {lcu)

Rated ultimate short-circuit breaking

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

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

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

Type designation or serial number £ {__TS16800H 4P
Sample no: ™ i 33;_3

Rated current; In (A} ‘ N 1 1€xj)OA

Rated operational voit%gp: Ue (\I\j‘g{ Yy 460 Vo

Rated ulfmate short-citcuit breaking capacity: (kA)  |85KA 1~ -

Rated control supply,

y;g!ife{ge of cl&sj%g mechanism: -
Us (V) L
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Clause Reqguirement + Test Result - Remark Verdict
This test sequence need not be made when lcu = Ics

8.3.5.1 The operation of overload releases shall be verified at twice the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer. 162~317 s
- Operation ime: {8) ..o.ocvevvverciceerees e L1 217 s P
.......................................................................... £2: 226s
.......................................................................... L3 |221s '
.......................................................................... N:

8.3.6.2 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is O —={—-CO
For circuit-breaker fitted with adjustable releases, test |Compliance P
shall be made with the current and time settings at
maximum.
closing mechanism energized with 85% at the rated - N/A
Uc: (V)
The circuit-breaker is mounted complete on its own Compliance P
support or an equivalent support,
Test made in free air; Compliance P
Distances of the metallic screen's: (all sides) Side : 73.5 mm, Front: 0 mm P

The characteristics of the metallic screen:

- woven wire mesh STy - /1 NA
- perforated metal at ) / | [Compliance P
- expanded metal / ¥ - A NIA
- ratio hole area/total area: 0/45-0,65 05 e p
- size of hole: <30fm?* < 30mm” P
- finish; bare or cdigductive ﬁ}éﬁing Compliance P
Test made inggp%égiﬁed individual enclosure: - N/A
Details of these tests, including the dimensions of the

enclosure: Wi/

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

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

_ 2CX50X10 mm?
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If terminals unmarked: - N/A
line connected at: (underside/upside)
Tightening, torques: (Nm) 50 Nm P
Test sequence of operation: 0 -t-CO
- test voltage UfUe = 1,05 (V) e Lt: L1:4848V P
.......................................................................... L2: 12: 4854V
.......................................................................... L3: L3: 484}8 V
-r.m.s. fest current AC/DC: (A).vvvivieririeinreennnes L1: L1: 87,0 kA P
.......................................................................... L2:  |L2:65,7 KA
.......................................................................... L3: LB: 65|8 kA
power factorftime constant : 02
- Factor "n” 2.23
- peak test current (Amax) 149,3 kKA
Test sequence "0”
- max. let-through current: (kApeak) ........c.oove..e. L1 11: 99,3 kA P
.......................................................................... L2 L2: 100,7 kA
.......................................................................... L3: L3: 100|4 kA
- Joule integral 20t (A2S) ......cccovecriinr v L1:  [L1:88,1 MA%s P
.......................................................................... L2:  |L2: 59,8 MA’s
.......................................................................... L3: L3 48,1 MAZS
Pause, & {(min) 2
Test sequence "CO” )
- max. let-through current; (kApeak) ... sewwmek 1 [L1:127,7 kA P
...................................................... Vll:é L2: 134,2 kA
.......................................................................... 3 .

A L3: 80,0 kA
- Joule integral At (A8} ..,.....creerersierorccorerrn, L1 |L1:77,3MAs P
...................................... { l£2:' L2: 91,8 MA%s
ST TR B e U8 JOOUORN 3 ) 2.

vl Y L3: 400 MA'S” |
Melting of the fusible elemeit Compliance 1 _-" / P
Holes in thé-PE-shaet for test sequence "0” - N/A
Cracks observezt\:i i Compliance P
8.3.5.3 Verificationzpf d%iéptric withstand

- equal to twice the rated operational voltage witha | 1000V P
minimum of 1000 V for 5 seconds
- no breakdown or flashover No P
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- the leaking current for circuit-breaker suitable for S0,78mA/506V P
isolation: (<6mA /1,1 Ue)
B8.3.5.4 Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pale singly.

Time specified by the manufacturer: 92~182 s
- Operation tiMe: (8) .ovvvvvv v, L1: 124 s
.......................................................................... L2: 120s
.......................................................................... L3 121s
.......................................................................... N:

8.3.5 TEST SEQUENCE Ill (fcu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated 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 short-circuit breaking capacity, is verified when
carrying out test sequence V.

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

sequence.
Type designation or serial number TS1600H 4P
Sample no: S S3-4Rev

Rated current: In (A) é‘r 1600 A L
Rated operation) votfage: Ue (V) | 690V
Rated ultimate Short-circuit breaking capacity: (kA) |45 kA [

‘ Raféd cBT{itroI supply voltage of clci)sing mechanism:
e (V) 1

ﬁgated coritnibl supply voltage of shunt release:

.o Ue™M)

mad

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

8.3.5.1 The operation of overload releases shall be verified at twice the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 162~317 s
- Operation iMe: {8) ....covvcvvvvrrinie e L1: 218s P
.......................................................................... L2 218s
.......................................................................... L3 224 s
.......................................................................... N:

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

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

Side : 73.5 mm, Front: 0 mm

Top bottom : no screen

The characteristics of the metallic screen;

- woven wire mesh - /},r- N/A
- perforated metal Compliance P
- expanded metal / "”"”””M“g - N/A
- ratio hole areatotal area: 0,45-0.85 | 05 A P
- size of hole: <30mm? / _/ < 30mm’ ;/_// """"" L P
- finish: bare or cqﬂégcﬁve plating Compliance P
Test mafgle in spejt&ifiebfindividual enclosure: - N/A
Details of these tests, including the dimensions of the

enclosure}, ‘

Fusfé R v Compliance P
copper yireidiameter 0,8 mm, 50 mm long

Circuit fs darthed at: (load-star- or supply-star peint)

Load-star point

Conductor cross-sectional area (mm?} :

2CX50X10 mm?
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1 terminals unmarked: - N/A
line connected at: (underside/upside)
Tightening, torques: {Nm) 50 Nm P
Test sequence of operation: 0 ~ - CO Compliance p
- test voltage UfUe = 1,05 (V) oo, L1 L1: 7356V P
.......................................................................... L2: L2: 7327V
.......................................................................... L.3: 13:732.8V
-r.m.s, test current AC/DC: (A}.covcvcoiinie L1: |[L1.453kA P
.......................................................................... L2: L2: 45,0 kA
.......................................................................... L3: L3: 45|3 kA
power factor/ftime constant : 0,24 P
- Factor "n” 2,14
- peak test current (Amax) : 96,8 KA
Test sequence "0”
- max. let-through current: {kApeak) .........c..o..... Li: |L1:955kA P
.......................................................................... L2; L2: 73,9 kA
.......................................................................... L3; L3: 79|3 KA
~ Joule integral IZdt (A8) ......ceeuvereeeereesrireriennes L1: L1821 MA%s p
.......................................................................... L2:  |L2: 38,1 MA%s
.......................................................................... LS LS, 36,8 MAZS
Pause, t: (min) 3 P
Test sequence "CO”
- max. let-through current: (kApeak) .........coeuvee L1 (L1791 KA P
.......................................................................... L2: L2: 753 kA
................................................... ;:---..u-u.u-uu...L3: L3: 95’3kA :

L1: 433 MA%S P

L2: 37,9 MA's A
................................ ;’fz’eyy{“”“ L3 57,8 MAZS
Melting of the fubiblg element Compliance P
Holes in the Pé‘%héjet for test sequence "0" - NIA
Cra?‘.‘i{s gkf*sﬁervedi Compliance P
8.3.5.3 Velé:iﬁcégén}qf dielectric withstand =

- eciuaji iéxjwice the rated operational voltage witha  [1380V P
minimugn of 1000 V for & seconds
- no breakdown or flashover No P
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- the leaking current for circuit-breaker suitable for <1.0mA/ 759V P
isolation: {<BmA /1,1 Ue}

83.54 Verification of overload releases
The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer. 82~182 s
- Operation BmMe: (8} ...ovvvvviiniciniii e L1: 127 s P
.......................................................................... L2: 127 s
.......................................................................... L3 127 s
.......................................................................... N:

8.3.5 TEST SEQUENCE HI (lcu)

Rated uftimate 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 shor-circuit breaking capacity higher than the rated short-time
withstand current.

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

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

Type designation or serial number c % TS1600H 4P
Sample no: ) Zf’“‘w/ f $3-5
Rated current: In (A) PN ‘1600 A
LT e g i
% g b
Rated operational yoltage: Ue (V) . |240VH 3

Rated ultimate shorticircuit bieaking capacity: (kA) |75 kA

fi@j}]oltage of closing mechanism:

Rated control supply voltage of shunt release:

Uc {V}
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This test sequence need not be made when lou = les

8.3.51 The operation of overload releases shall be verified at twice the value of their
current setting on each pole separately,
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 162~317 s
- Operation time: (8} ..o L1 230s P
.......................................................................... L2; -
.......................................................................... L3: -
.......................................................................... N: 230s

8.3.5.2 Test of rated ultimate short-circuit breaking capacity
The test segquence of operations is O —t—CO
For circuit-breaker fitted with adjustable releases, test | Compliance P
shall be made with the current and time settings at
maximum.
closing mechanism energized with 85% at the rated - N/A
Uc: ()
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: (afl sides) Side : 73.5mm, Front: Ommj , P

Top bottom : no screen

The characteristics of the metallic screen:

- woven wire mesh

- perforated metal 7 / | |Compliance P
- expanded metal N 1 - ; N/A
- ratio hole areaftotal area: 0,45-56,65& w 0,5 /k
- size of hole: <30mm? P < 30mm?’ N
- finigh: bare oﬂcggndqgti\ie pi‘gging Compliance

¥
Test made in specified individual enclosure: - N/A
Details of these tests, including the dimensions of the
enclosre: | | '
Fuse F % %“‘"m} Compliance P
copper }wiré—;jyjameter 0,8 mm, 50 mm long

f 7

Cireuit is earthed at: {load-star- or supply-star point) Load-star point P
Conductor cross-sectional area (mm?) : P
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if terminals unmarked: - N/A
Iine connected af: (underside/upside)
Tightening, forques: (Nm) 50 Nm
Test sequence of operation: O -t~ CO Compliance
- test voltage Uille = 1,05 (V) e, L1:  |L1: 1458V
.......................................................................... L2:
.......................................................................... L3:
- r.m.s. test current AC/DC: (Aivviriiiveeine L1 L1777 KA P
.......................................................................... L2:
.......................................................................... L3:
power factor/time constant : 0,20 P
- Factor 'n" 2,15
- peak test current (Amax) : 167,5 kA
Test sequence "0"
- max. let-through current: (KApeak) .......c..ccee... L1; L1122 8 KA P
.......................................................................... L2:
.......................................................................... L3:
- Joule integral IPdt {A28) ..o L1: L1: 67,8 MA%s P
.......................................................................... L2:
.......................................................................... L3:
Pause, t: (min) 4
Test sequence "CO"
- max. let-through current: (kApeak) .......c..covu.. L1 L1 110,2KkA P
.......................................................................... 12
.......................................................................... L3
- Joule integral PAE{AS) ... L1 L1: 56,4 MA’s p
.......................................................................... Lz:
.......................................................................... L3:

- . / ; :

Melting of the fusible element g/ Z Compliance P
Holes in the PE-sheet for test sequefr{c/;‘é Q" - N/A
Cracks observed A ,, - Compliance P

8353 |Verification of dielectfic witstand -
- equal to twice the’%r,;ated opégrational voltage witha | 1000V P
minimum of 1Q0@ V for 5 seconds
- no breakd gwn“@f:[ﬂas:}?over No
- the leaking curréni for circuit-breaker suitable for <077 mA 264V
isolation: (<BmA /1,1 Ue)
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8354 Verification of overload releases
The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 92~182 s
- Operation me: (8) oo L1: 1228
.......................................................................... L2 -
.......................................................................... L3: -
.......................................................................... N: 128 s
8.3.6 TEST SEQUENCE IV
Rated short-time withstand current
Except where the combined test sequence applies, this test sequence applies to
circuit-breakers of utilization category B and to those circuit-breaker of category A
covered by note 3 of table 4, and comprises the following tests:
Where integrally fused circuit-breaker are of utilization category B, they shall meet the
reguirements of this sequence.
Type designation or serial number TS1600H 3P
Sample no: S4-1
Rated current: In {(A) 1600 A
Rated operational voltage: Ue (V) 690V
Rated short-time withstand current: (kA/s) 25 kA 1s
Rated frequency: (Hz) N [80Hz AN
8.3.6.1 Verification of overload releases m | " o

i

The operation of overload releases ¢ é.!j@il be veri{fled at twice the value of their
current setting on each pole{ggpﬁérate‘w. ?

The operating time §nmrhagg%xé‘§ed the max. value stated by the manufacturer for
twice the current set’ging at tE\@ refarence temperature, on a pole singly.

Time specifjgd by thé manli}‘%cturer: 152~317 s

B iR ES ——— Lt |2235s
| A PO L2:  |229s
..................................... L3 211s
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8.3.6.2 Test of rated short-time withstand current.
For this test, any over-current release, including the instantaneous override, if any,
likely to operate during the test, shall be rendered inoperative. _
- test frequency: (Hz) 60 Hz P
- duration of the test: {s) 1s P
- test frequency: (Hz) 60 Hz P
- power factor / time constant {ms}. 0,25 P
- factor "'n” 2,09 p
- test VORAgE: (V) o L1 [L1:7249V P
.......................................................................... L2: L2: 7246V
.......................................................................... LS: L3: 724,9 V
- r.m.s. test current: (KA) ..o s L1: [L1:255kA P
.......................................................................... L2: L2: 256 kA
.......................................................................... L3: L3: 25.4 kA
- highest peak current: (kA) 53,5 KA P
8.36.3 Verification of temperature-rise
- the values of temperature-rise do not exceed those |See table S4-1 (3P) P
specified in tab. 7.
Temperature rise of main circuit terminals. <B87,0K P
80K (K):
conductor cross-sectional area (mm?) : 500 mm* X 2 :
test current le (A) 1600 A /
8.364 Test of short-circuit breaking capacity at the max. short-time withstand curre:;f.
Rated short-time withstand current: (kA/s]™™
Test sequence: O ~t-CO A : ~
max. available time setting of the sharb—tlme del ay 04s 1 e
short-circuit release. (s) ] T
- test voltage UIU@—”,WB*Q/ 3 L1 724,9V P
L2: 7246V
L3: 7248V
L1: 25,5 kA P
L2: 25,6 kA
5 : L3: 254 kKA
- test frequency: (Hz) 60 Hz
- poweréf%actor / time constant (ms}): 0,25
- factor 'n” 12,09
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Test sequence "0O”
- max. let-through current; {(kApeak) ................ L1: L1: 51,1 KA
.......................................................................... tgf E-2: 40,? kA
.......................................................................... 0 Ls: 44,8 kA
- Joule integral Pdt (A%8) ......coocovooercerrcrrccrnis L1: |L1: 266,6 MA%s P
.......................................................................... tg. L2 260,4 MAZS
-------------------------------------------------------------------------- . L3: 257,8 MAZS
Pause, t. (min) 5 P
- the circuit-breaker shall remain closed for the short- P
time corresponding fo the max. avallable time setting
of the short~time delay short-circuit release and -
- the instantaneous override, if any, shall not operate. P
-pause: t (s)
Test sequence "CO”
- max, let-through cutrent: (kApeak) ......oceoeee.. L1: L1: 49,8 kA
.......................................................................... Eg' Lz: 38,4 kA
.......................................................................... . L3: 46,3 kA
- Joule integral Pt (A%8) oo L1: L1: 7,8 MA%s P
.......................................................................... Eg. L2 8,3 MAQS
.......................................................................... . L3. 1.2 MAZS
Pause, t: (min)
- the circuit-hreaker shall remain closed for the short- / P
time corresponding to the max. available time setting /
of the short-time delay short-circuit release and - /
- the instantaneous override, if any, shgquot operate, _jf
- if the circuit-breaker has a mathagéurrenfgelease, /
this requirement does not apply to the CO operation, N
if the prospective current extceesls the pre- | N/
determined value, since.jt will then operate. Y

8365 |Verification of diglectric withstand LTy
- equal to twiég the rated operational voltage witha {1380 V l
minimum of 1Q00V &
- ho breakdgw@r ﬂashéver No P

-Lit-titeaker suitable for isolation, the leakage |< 0,03 mA /759 V

current sﬁha!l\&gg measured through each pale with the
contactsin the;open position, at a test voltage of 1,1
Ue, and §ball not exceed 2 mA.

8.368 Verification of overload releases

TRF No. IEC60947_2F
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The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.
The operating time shall not exceed the maximum value stated by the manufacturer
for twice the value of the current setting, at the reference temperature, on a pole
singly. L
Time specified by the manufacturer: 92~182 s P
- Operation ime: (S} ...o.ovcceve v, L1 132s P
.......................................................................... L2: 130 s
.......................................................................... L3: 1298
.......................................................................... N:

8.36 TEST SEQUENCE IV
Rated short-time withstand current
Except where the combined test sequence applies, this test sequence applies to
circuit-breakers of utilization category B and to those circuit-hreaker of category A
covered by note 3 of table 4, and comprises the following tests:
Where integrally fused circuit-breaker are of utilization category B, they shall meet the
requirements of this sequence.
Type designation or serial number TS1600H 4P
Sample no: S4-1 !_/
Rated current: In {A) 1600 A /
Rated operational voltage: Ue (V) e, 820 VA 3
Rated short-time withstand current: (kA/s}~ ; 25kA1s
Rated frequency: (Hz) ~/ “: 80Hz

8361 |Verification of overload relgzises, o

The operation of o eriuad relégées shall be verified at twice the value of their

current setting ap’each p‘éle separately.

The operating tEn%"'g,- shall neg 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 P
-Operation%_tim%fé(s) .......................................... L1; 222 ¢
......................................................................... L2: 221s
.................. OO T ' P
.......................................................................... N: 2275
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8.3.6.2 Test of rated short-time withstand current,
For this test, any over-current release, including the instantaneous override, if any,
likely to operate during the test, shal be rendered inoperative. =
- test frequency: {Hz) 60 Hz P
- duration of the test: (s) 1s P
- test frequency: (Hz) 80 Hz P
- power factor / time constant {ms): 0,25 P
- factor "n” 2,09 P
= 1St VORAGE: (V) oo eeceeeeeeeeeeer e e eeeenr e L1 L1: 4208V P
.......................................................................... L2:
.......................................................................... L3:
- r.m.s. test current, (KA) ..o L1:  [L1.255kA P
.......................................................................... L2
.......................................................................... L3:
- highest peak current: (kA) 53,3 KA P
83863 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
<80 K (K):
conductor cross-sectional area {mm?) : - / N/A
test current le (A) - . ‘ N/A
8364  |Test of short-circut breaking capacity at the'fay. short-time withstand current/ .
Rated short-time withstand cuirent: (kA/s) K“x
Test sequence: O —t - co ) \/ | / "x\. ; ..
max. available time séttin offﬂ]e shori~time delay 04s e P
short-circuit release, (s
- test voltage U/Ue = 1 05 (V) L1: 4208V P
L1: 250 kA P
- fest frequency: (ﬁz) 60 Hz
- power factor / time constant {ms); 0,25
- factor™n" 2,12
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Test sequence "0’

- max. let-through current: (kApeak) ................. L1: L1: 52,2 kKA
.......................................................................... L2:
.......................................................................... L3

- Joule integral Fdt (A%} .....oovvvmiciii s L1: L1: 255,9 MA%s P
.......................................................................... L2
.......................................................................... L3:

Pause, t: (min) 3

- the circuit-breaker shall remain closed for the short-
time corresponding to the max. available time setting
of the short-time delay short-circuit release and -

- the instantaneous override, if any, shall not operate.

-pause: t (s)

Test sequence "CO” (

- max. let-through current: (kApeak) ...........e.... L1 L1: 38,7 kA P
.......................................................................... L2:
.......................................................................... L3

- Joule integral Pt (A%8) ..ooeeciicie e L1: L1: 249,8 MA®s P
.......................................................................... L2:
.......................................................................... L3

Pause, t (min)

- the circuit-breaker shall remain closed for the short- | _ P
time corresponding to the max. available time setting || %/
of the short—time delay short-circuit release and -

- the instantaneous override, if any, shall ;mt operate. 5

- if the circuit-breaker has a making cur%ent feiease
this requirement does not apply to thng‘O operatron
if the prospective current exceeds the ple-
determined value, since it wrﬁthenpperate

8.3.6.5 Verification of dlelectrlc milthstand

- equal to twice the! réted o\‘peraf‘ onal voltage witha | 1380V P
minimum of 1000 V L : '
-Nno breakdown%orﬂqshover‘ No

- For mrcu:t-breake surtable for isolation, the leakage [£0,03mA/759V
current shall be measured through each pole with the
contacts in the dfen position, at a test voltage of 1,1
Ue, and shall not exceed 2 mA,

8.3686 Verification of overload releases
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The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.
The operating time shall not exceed the maximum value stated by the manufacturer
for twice the value of the current setting, at the reference temperature, on a pole
singly.
Time specified by the manufacturer: 92~182 s
- Operation ime: (8} ..o L1 123s
.......................................................................... L2: 127 8
.......................................................................... L3: 1228
.......................................................................... N: 1248
8.37 TEST SEQUENCE V
8.3.8 TEST SEQUENCE VI; Combined test sequence
Annex B | Circuit-breakers incorporating residual current protection
o
Annex C  |Individual pole short-circuit test sequence //
Annex F | Additional tests for circuit-breakers with electronic over-current protection P
F4 and F5 |Verification of electromagnetic compatibility (EMC) :
See report: R410-1375 (A-Type} P
F6 Suitability for multiple frequencies e ”‘} N/A
The tests shall be performed at each rated frequenicy or, when a range of rated N/A
frequencies is declared, at the lowest andithe highest rated frequencies.
F 8.2 Tests shall be performed on any pair; of phhse poles chosen at random at any N/A

convenient voltage. Under-voltage re‘leases if any, shall either be energized or
disabled. All other auxsllar/eshs\all bg disconnected during the test.

The short-time and instantaneo tnp current
settings shall each, if f*eiégant be adjusted to
2,5 times the current sefttmg. if this setting is not
avaﬂabie the next qlose t.figher setting shall
be used. W

A current of 0,95 tl e&ihe conventional non-
tripping current (sfn e Table 6} is applied for a
time equal to 10 times the tripping time which
corresponds to 2,0 times the current setting.

Immediately following the test of a), a current of
1,08 times the conventional tripping current

{see Table 6) is applied.

TRF No. [ECB0947_2F
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A further test starting from the cold state is made
at 2,0 times the current setling.

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

—for test a) no tripping shall occur;

— for test b) tripping shall occur within the
conventional time (see Table 6);

— for test ¢) tripping shall occur within 1,1 times
the maximum and 0,9 times the minimum
values of the manufacturer’s stated time-current
characteristic.

N/A

F.7.

Dry heat test

F.74

The test shall be performed on the circuit-breaker in
accordance with 7.2.2 at the maximum rated
current for a given frame size, on all phase poles, at
an ambient temperature of 40 °C

In= A

The duration of the test, once temperature
equilibrium is reached, shall be 168 h

Tightening torques applied to the terminals shall be

in accordance with the manufacturers’ instructions. -
in absence of such instructions, table 4 of {EC
60947-1 shall apply

s

£

S

H v

As an alternative, the fest may be performed as
follows:

compliance

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

Ambient temperature during
temperature rise test:
36.1 °C

- install the electronic controls in the chargb/erm

compliance

- supply the electronic confrols which th@re input
energizing value jf

(R I——

compliance

- adjust the temperature of the test Qhamber toa !
value of 40 K above the temperature rise recorded
for the surrounding the-ele ctronlé components and

Chamber temperature: 76.1
°C

maintain this tempe!fature gr 188 h

Test carried out...

] normal

B4 alternative

F.7.2

Test results

The circuit-brea;ker éiad the electronic controls shall
meet the following requirements:

compliance

- ho tripping of the circuit-breaker shall occur

compliance

TRF No. [EC60947_2F
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- no operating of the electronic controls which would
cause the circuit-breaker to trip shall occur

compliance

F.7.3

Verification of the overload releases

Following the test F.7.1, the operation of the
overload releases of the circuit-breaker shall be
varified in accordance with 7.2.1.2.4, item b).

| test: 1680 A(1, 0 In x 1,05)
I test: 2080 A(1, 0 In x 1,30)

Ambient temperature: 20 °C

72124

Opening by over-current releases

compliance

b)

Opening under overload conditions

1)

instantaneous or definite time-delay operation

N/A

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

N/A

2)

Inverse timer-delay operation

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

No tripping

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

7925

if a release is declared by the manufacturer.as—,
substantially independent of ambient températurge,
the current values of table 6 shall apply within the
temperature band declared by the maﬁuﬁéctlzrer
within a tolerance of 0,3%/K :

H

o

N/A

The width of the temperature band inall be at Ieast

compliance

F.8.

10 K on either side of th’g W@e temperature
Damp heat test ff \

F.8.1

Test procedure

compliance

The test shall be perfor egi according to IEC
60068-2-30 {12 +12, hours cycle)

compliance

Test Db temperature ieycle between 25°C and
upper temperature

compliance

The upper temperature shallbe 65°C £ 2 °C
{variant 1) and number of cycles shall be six.

compliance

TRF No. IEC60847_2F
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The relative humidity is maintained at a high level
at the upper temperature

compliance

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

compliance

TestresUlt. ...ocovr e e

compliance

F.8.2

Verification of the overload releases

Following the test F.8.1, the operation of the
overload releases of the circuit-breaker shall be
verified in accordance with 7.2.1.2.4, item b}.

| test: 1680 A(1, 0 In x 1,05)
| test: 2080 A(1, 0 In x 1,30)

Ambient temperature: 20 °C

7.21.24

QOpening by over-current releases

compliance

b)

Opening under overload conditions

1)

Instantaneous or definite time-delay operation

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

tnverse timer-delay operation

s
T f‘h

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

k e

e

No tripp:ﬁg

§ ,,./

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

%,

786 s

if a release is declared by the manufacturer a(
substantially independent of amb;ent/te(nperature
the current values of table 8 shall apply within the
temperature band declared %y the }?nanufa@ttfrer
within a tolerance of xﬁ’ SWK

NIA

The width of the tempzeratu band shali be at least
10 Kon e!thERSlde of 'ghe reference temperature

compliance

F.0.

Temperatura; Vaglaﬂ”hﬁycles at a specified rate of change

F.01

Test conditioégs jJ

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

Compliance

TRF No. IEC80847_2F
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The rise and fall of temperature during the rate of Compliance

variation shall be 1 Kimin £ 0.2 K/min.

Their temperature, once reached, shall be Compliance

maintained for at least 2 h.

The number of cycles shall be 28. compliance
F.8.2 Test procedure

The test shall be carried out according IEC 60068- | compliance

2-14,

For the these test, the electronic controls may be campliance

mounted inside the circuit-breaker or separately.

The electronic controls shall be energized to Compliance

simulate service conditions.

Where the electronics controls are mounted inside | compliance

the circuit-breaker, the main circuit shall not be

energized.
F9.3 Test results

The slectronic controls shall meet the following compliance P

requirement e

No operation of the electronic controls which would Compliaﬁcé \ /”f P

cause the circuit-breaker to trip during the 28

cycles shall occur.
F.o4 Verification of overload releases compliance

Following the test F.9.1, the operation of the ttest: 1680 A(1, 0 In x 1,05)

overload releases of the circuit-breaker shall be

verified in accordance with 7.2.1.2.4, item b). test: 2080 A(1, 01n x1,30)

Ambient temperature: 20 °C

7.2.1.2.4 | Opening by over-current releases Compliance P
b) Opening under overload conditions Compliance P
1) Instantaneous or definite time-delay operation - N/A

The release shall cause tripping of the circuit- - N/A

breaker with an accuracy of + 10% of the tripping

current value of the current setting for all values of

current setting of the overload rélease” |
2) inverse timer-delay ¢ operafion { Compliance

At the referenceﬁemperature and at 1 05 times the | No tripping

current SQﬁlng wtfh thé tonventional non-tripping

current, ﬁhe opéning release being energized on all

polés, frlppmg ghall not ocour in less than the

convept;ohal time from the cold state, i.e. with the

cwcmt reaker af' the reference temperature

TRF No. IEC60947_2F
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Morsover, when at the end of the conventional time | 754 s P
the value of current is immediately raised to 1,30
times the current setting, i.e. with the conventional
tripping current, tripping shall then occur in less
than the conventional time later

If a release is declared by the manufacturer as - N/A
substantially independent of ambient temperature,
the current values of table 6 shall apply within the
temperature band declared by the manufacturer,
within a tolerance of 0,3%/K

The width of the temperature band shall be af least | compliance P
10 K on either side of the reference temperature

TRF No. IEC60947_2F
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Annex F

Additional tests for circuit-breakers with electronic over-current protection P

F4 and F5

Verification of electromagnetic compatibility (EMC)

See report:

R410-1376 {S-Type) P

Fe

Suitability for multiple frequencies

The tests shall be performed at each rated frequency or, when a range of rated N/A
frequencies is declared, at the lowest and the highest rated frequencies.

F8.2

Tests shall be performed on any pair of phase-poles chosen at random at any N/A
convenient voltage. Under-voltage releases, if any, shall either be energized or

disabled. All other auxiliaries shall be disconnected during the test.

The short-lime and instantaneous trip current
settings shall each, if relevant, be adjusted to
2,5 times the current setting. If this setting is not
available, the next closest higher setting shall
be used,

A current of 0,95 times the conventional non-
tripping current (see Table 6) is applied for a
time equal to 10 times the tripping time which
corresponds to 2,0 times the current setting.

immediately following the test of a), a current of
1,05 times the conventional tripping current
(see Table 6) is applied.

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

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

— for test a) no tripping shall cccur,

— for test b) tripping shall occur within the
conventional time (see Table 6);

— for test ¢} tripping shall occur within 1,1 times
the maximum and 0,9 times the minimum
values of the manufacturer’s stated time-current
charactetistic.

NfA

F.7.

Dry heat test

F.7.1

The test shall be performed on the circuit-breaker in
accordance with 7.2.2 at the maximum rated

current for a given frame size, on all phase poles, at |

an ambient temperature of 40 °C

The duration of the test, once temperatire  /
equilibrium is reached, shall/bef’TSS\ba yf

T;ghtenmg torques apphed to the termmais ‘shall be
in accordance with tha mmacturefs instructions.
In ahsence of such&n tructions, table 4 of IEC
60947-1 shall appiy ‘

Torgue=___ Nm

As an alternative, the Eest may be performed as

compliance

TRF No. IEC60947_2F
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current setting with the conveq’qbnal non-tr;ppang
current, the opening release béjhg energized on all
poles, trsppmg shall not ocgur in less than the
conventional time from thel cold state, i.e. with the
circuit-breaker at the reference temperature
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follows:

- measure and record the highest temperature rise | Ambient temperature during

of the air surrounding the electronic components, temperature rise test:

during the temperature rise verification of test 36.1 °C

sequence 1

- install the electronic controls in the chamber compliance

- supply the electronic controls which there input compliance

energizing value

- adjust the temperature of the test chamberto a Chamber temperature: 76.1

value of 40 K above the temperature rise recorded | °C

for the surrounding the electronic components and

maintain this temperature for 168 h

Test carried OUE.....c.o.ueeeceeecrereereceeressemsessesensneneeeee | L] NOTMaL

X alternative

F.7.2 Test results

The circuit-breaker and the electronic controls shall | compliance ji

meet the following requirements: {;’f

- no tripping of the circuit-breaker shall occur compliance /

- no operating of the electronic controls which would | compliance P

cause the circuit-breaker to trip shall occur

F.7.3 Verification of the overload releases e

Following the test F.7.1, the operation of the | test: 1680 A(1, 0 In x 1,05)

overload releases of the circuit-breaker shall be

verified in accordance with 7.2.1.2.4, item b). test: 2080 A1, 0In x 1,30)

Ambient temperature: 20 °C

7.2.1.2.4 | Opening by over-current releases compliance P
b) Opening under overload condifions NIA
1) Instantaneous or definite time-delay operation - 5 N/A

The release shall cause tripping of the circuit- - N ;i N/A

breaker with an accuracy of + 10% of the tripping Ao !

current value of the current setting fof all va{ues of/

current setting of the overload reigase
2) Inverse timer-delay operatiop ] i

At the reference temperatu mt 1,08 ’umes the |No tripping P

TRF No. [EC60947_2F

685




Page 118 of 133

Report No. 213172851

IEC 60947-2

Clause

Requirement + Test

Result - Remark

Verdict |

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

768 s

If a release is declared by the manufacturer as
substantiafly independent of ambient temperature,
the current values of table 6 shall apply within the
temperature band declared by the manufacturer,
within a tolerance of 0,3%/K

N/A

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

compliance

F.8.

Damp heat test

F.81

Test procedure

compliance

The test shaif be performed according to IEC
60068-2-30 ( 12 +12 hours cycle)

compliance

Test Db temperature cycle between 25°C and
upper temperature

compliance

The upper temperature shali be 55°C + 2 °C
(variant 1) and number of cycles shall be six.

compliance

y

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

e -

compliance |

The test may be performed with only the electronic
contrals in the test chamber

compliance

Testresult.......coooiii e

compliance

F.8.2

Verification of the overload releases

Following the fest F.8.1, the operation of the
overload releases of the circuit-breaker shail be
verified in accordance with 7.2.1.2.4, item b).

| test: 1680 A(1, Cinx 1,05)
1 test: 2080 A{1, 0 In x 1,30)

Ambient temperature: 20 °C

72124

Opening by over-current releases

comg!j%rlce

b)

Opening under overload conditions

:

1)

ey

Y

= %

The release shall cause tri p’:ﬁg of tﬁ“e cirg!;tgj(—
breaker with an aceuracy of + 10%/ofithe fripping
current value of the current'setting fof all values of
current setting of the avefioad release

2)

TRF No. IEC60947_2F
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Al the reference temperature and at 1,05 times the | No tripping P
current setting with the conventional non-tripping
current, the opening release being energized on all
poles, tripping shall not occur in less than the
conventional time from the cold state, i.e. with the
circuit-breaker at the reference temperature

Moreover, when at the end of the conventional time (779 s P
the value of current is immediately raised to 1,30
times the current setting, i.e. with the conventional
tripping current, tripping shall then occur in less than
the conventional time later

If a release is declared by the manufacturer as N/A
substantially independent of ambient temperature,
the current values of table 6 shall apply within the
temperature band declared by the manufacturer,

within a folerance of 0,3%/K

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

F.9. Temperature variation cycles at a specified rate of change =]

F.81 Test conditions

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

The rise and fall of temperature during the rate of Compliance‘;‘g
variation shall be 1 K/min £ 0,2 K/min. . I

Their temperature, once reached, shall be Co‘fnpliénce

maintained for at least 2 h.
The number of cycles shall be 28. compliance R
F9.2 Test procedure P

The test shall be carried out according IEC 60068- | gompliance,
2-14, fowr

e

For the these test, the electronic qgntrpgmagf‘ée h‘“\—.ﬁompliangé

mounted inside the circuit-bf’@fal(ér ohseparafely.

The electronic controls,shall be energized to Compliance
simulate service condftions. H

Where the efectronicsj co‘iig%gls}are mounted inside | compliance
the circuit-breaker, th,é main circuit shall not be

energized. t
FO3 Test results
The electronic controls shall meet the following compliance

requirement,

TRF No. IEC60947_2F
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Result - Remark

Verdict

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

Compliance

F.9.4

Verification of overload releases

compliance

Following the test F.9.1, the operation of the
overload releases of the circuit-breaker shall be
verified in accordance with 7.2.1.2.4, item b).

| test: 1680 A(1, 0 In x 1,05)
| test: 2080 A(1, 0 Inx 1,30)

Ambient temperature: 20 °C

72124

Opening by over-current releases

Compliance

Opening under overload cenditions

Compliance

1

Instantaneous or definite time-delay operation

NfA

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

N/A

2)

Inverse timer-delay operation

Compliance

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

No tripping /

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

7828/ N L

If a release is declared by the manufacturer as I/.
e,

substantially independent of ambient temperatu
the current values of table 6 shall apply within the
temperature band declared,bywﬁ‘eimanufacwrér
within a tolerance of 0 3%4‘K

N/A

The width of the temperature ban
10 K on either snde of 'E‘e Ieference temperature

compliance

TRF No, IEC60947_2F
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AnnexH  |Individual pole short-circuit test sequence
Circuit-breaker for use in IT systems
H.2 Test of individual pole short-circuit breaking capacity

A short-cireuit test is made on the individual poles of a multipole circuit-breaker at a
value of prospective current (I} equal to 1,2 times the maximum setting of the short-
time delay release tripping current or, in the absence of such a release, 1,2 tirme the
max. setting of the tripping current of the instantaneous release, or, where refevant 1,2

times the maximum setting of the definite time delay release tripping current, but not

less than 500 A nor exceeding 50KA.

Type designation or serial number TS1600H 3P

Sample no H-1

Rated current: In (A) 1600 A

Rated operational voltage: Ue (V) 690V

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

Rated control supply voltage of closing mechanism:

Uc (V)

Rated control supply voltage of shunt release:

Uc (V) 7

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 T

maxinum. L.

closing mechanism energized with 85% at the rated - § N/A

Uc: (V)

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

support or an equivalent support.

Test made in free air. Compliance

Distances of the metallic screen's; (all sides) Side : 73.5 mm, Front: 0 mm P
o Top bottom : no screen

The characteristics of the metallic screen: t

-woven wire mesh  : J,/“”””‘”\.?,f/m} k/ - N/A

- perforated metal ;, ” -V Compliance P

- expanded metal ; } r - N/A

- ratio hole areaftotal atea: 0,45-0,65 05 P

- size of hole: <3q§nm2 <30mm” P

TRF No. IEC60847_2F
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- finish: bare or conductive plating Compliance P
Test made in specified individuat enclosure: - N/A
Details of these tests, including the dimensions of the
enclosure:
Fuse "F" Compliance P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: {load-star- or supply-star point) Load-star point P
Conductor cross-sectional area (mm?). 2CX50X10 mm?® P
if terminals unmarked: - N/A
line connected at: (undersidefupside)
Tightening torques: (Nm) 50 Nm P
Test sequence of operation: 0 —1—-CO Compliance P
Test circuit according figure: 9 Compliance P
- test voltage UfUe = 1,05 {V) i L1 L1: 7353V P
.......................................................................... L2:
.......................................................................... L3
Short-circuit test current (Iir): 19,2 kA P
equal to 1,2 times the max. setting of the short-time
delay release tripping current,
or, in the absence of such a release, 1,2 time the max. | Compliance P
setting of the tripping current of the instantaneous
release,
or, where relevant 1,2 times the max. sefting of the - o N.A,
definite time delay release tripping current, but not ,
exceeding 50KA. S
- r.m.s. test current AC/DC: (A) 19,9 kA P
power factorftime constant: 0,30 P
- Factor "n" 2,01 P
- peak test current (Amax) 3}8{&%‘”‘»@ P
Test sequence "0” L1 ,1
- max. let-through current: (kApeak) /........... % 37,7 kA
154,7 MA’s
Pause, t: {min} . 3
Test sequence "CO” L1 ij&
- max, let-through current: (kA@a&é) .................. L1 32,7 kA
- Joule integral [2dt {A%s) ........ [T L1:  |150,9 MA%s

TRF No. IEC80947_2F
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Test sequence "O" L2
- max. let-through current; (kApeak) ..o L2: 37,4 KA
- Joule integral Pdt (A%) ..o L2: 154,3 MAZs
Pause, t: (min) 4
Test sequence "CO” L2
- max. let-through current; (kApeak) ... L2: 31,1 kA P
- Joule integral Pdt (A%s) ..o L2: 150,86 MA®s P
Test sequence "0" L3
- max. let-through current: (kApeak) .........ccoev. L3: 37,6 kA
- Joule integral I2dE {A%S) ..eoevviiie e L3: 154,2 MA%s P
Pause, t: (min) 5
Test sequence "CO" L3
- max. letthrough current; (kApeak) .........ocveeeee L3: 33.9KA P
- Joule integral 1Pdt (A%8) .ooocirieecenne i L3: 150,8 MA?s
For 4-pole circuit-breakers with a protected neutral - N.A.
pole, the test voltage for that pole shall be phase-to-
phase voltage divided by ¥3. This test is applicable
only where the construction of the protected heutral
pole differs from that of the phase poles. P
Test sequence "O" N f
- max. let-through current: (kApeak) ........cc.eevve. N: - ; o N
- Joule integral Igt (A%} ...ceeieiereieieennns N -
Pause, t: {min) -
Test sequence "CO” N -
- max. let-through current; (kApeak) ... N: - N.A.
- Joule integral IPdt {(A8) ... N: - N.A.
Melting of the fusible element gompliance P
Holes in the PE-sheet for test sequence "0" - - LWWW“E N/A
Cracks observed P I / Comptieg’%ce

H.3 Verification of dielectric withstahd | | /
- equal to twice the rateéﬂﬁ‘gpiera%ionat Vutﬁage witha [1380 Vv
minimum of 1000V '
- no breakdown or flashg - No P

TRF No. [EC80947_2F
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H.4 Verification of overload releases

The operation of overload releases shall be verified at 2.5 times the value of their
current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: 92~182 s
- Operation time: (8} ..o, L1 133s
.......................................................................... L2: 129s
.......................................................................... L3: 129s
.......................................................................... N:

H.5 Marking
Circuit-breaker for which all values of rated voltage Compliance P

have not been fested according to this annex or are
not covered by such testing, shall be identified by the

symbol @ which shall be market on the circuit-
breaker immediately following these values of rated
voltage 4

Annex J Electromagnetic compatibility (EMC) — Requirements and test methods fc_:_r‘&ircuit- P
breakers: see report no. EMC-PW-6538 :

= -
Annex N | Electromagnetic compatibility (EMC) — Additional requirements and test methods for N/A
devices not covered by Annexes B, Fand M : N

Annex O |Instantaneous frip circuit-breakers (1CB) N/A

TRF No. IEC60947_2F
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TABLE: Heating Test S1-1(3P)
Test voltage (V) .ovvveeevece e, —
AMBIENE (PCY: et 241°C —
Thermocouple Locations max. temperature measured, max, temperature limit,
(°C) (°C)
LINE £.1 63,2 80
LINE L2 67,2 80
LINE L3 69,8 80
LOAD L1 63,5 80
LOAD L2 88,1 80
LOAD L3 73,3 80
Manual operating means: non-metaliic 19,7 35
Parts intended tq be touched but not hand- 193 50
held: non-metallic '
fniglsogzlr{;?i cr:r?ed not be touched during no 409 62
OCR (Over current relay) 32,9 N/A
8344 TABLE: Heating Test 52-1R (3P)
Test voltage (V) ocioiiiesesisseresesecesees
AMDBIENE (PCX: it 27,2 °G"“*~
Thermocouple Locations max. temperature meas(_,.dred},__..- 1\ . p;@x.' temperature fimit,
., (0 LT (°C)
LINE L1 "{_e39/ 80
LINE L2 S 148 80
LINE L3 Y 63,9 80
LOAD L1 S 67,6 80
LOAD 12 Moy ) 75,3 80
LOAD L3 JRY S Y 66,1 80

TRF No. IEC80947 2F
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8.34.4 TABLE: Heating Test 52-3 (3P)
Test voltage (V) oo
AMBIENE (PC): vovverreeecee e 27,9 °C
Thermocouple Locations max. temperature measured, max. temperature limit,
°C) (°C}
LINE 1.1 67,0 80
LINE L2 72,5 80
LINE L3 66,9 80
LOAD L1 69,7 80
LOAD L2 78,4 80
LOAD L3 74,9 80
8,344 TABLE: Heating Test $2-4R (3P)
Test voltage (V) oo i
AMBIENt (PC) i s 259°C
Thermocouple Locations max. temperature measured, max. temperature fimit,
(°C) (°C)
LINE L1 83,7 80
LINE L2 70,7 80
LINE L3 62,9 80
LOAD L1 67,0 . 80
LOAD L2 789 4| 80
LOAD L3 69,0 | s . - 80
TABLE: Heating Test S4-1 (3P)
TFest voltage (V) .o {?M M_WZ —
AMBIENt (C):vvvvvevvornrsssssss st | 23,2 °C —
Thermocouple Locations ) /“M\a"‘i _f,fr?f?)i?!tempsr?,tg;e m.féasured. max. tem;zfé?ture limit,
LINE L1 AV 60,0 80
LINE L2 I 66,8 80
LINE L3 i 61,4 80
LOAD L1 581 80
LOAD L2 67,0 80
LOAD L3 63,3 80

TRF No. IEC80947_2F

694



Page 127 of 133

Report No, 2131728.51

IEC 60947-2

TABLE: clearance and creepage distance measurements 3P
clearance cl and creepage Up Urm.s. (V)| requiredct | ol (mm} | required der der
distance dcr at/of: V) {mmy {rmmm) {mm)

P-P 650 8 40,3 16 49
L-A 690 8 329 16 329
c-0 880 8 313 16 65,79
supplementary information:

P-P : Pole to Pole, L-A : Live part to accessible part, C-O : across open confacts.

TRF No. [EC80947_2F
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TABLE: Heating Test 51-1 (4P)
Test voltage (V) ot —_
AMBIENL {C): v, 255 °C —
Thermocouple Locations max. temperature measured, max. temperature limit,
(°C) (°C)

LINE L1 67,9 80

LINE L2 66,2 80

LINE L3 64,6 80

LOAD L1 68,0 80

LOAD L2 69,1 80

LOAD L3 65,4 80

Manual operating means. non-metallic 18,0 35

Parts intended to be touched but not hand- 171 50

held: non-metallic ’

rPn?:Iso“;};lr:Ti gsed not be touched during no 36,7 50

OCR (Over current relay) 36,1 N/A
TAELE: clearance and creepage distance measurements f / 4P

clearance ¢l and creepage Up Urm.s. (V)| required ¢l | ¢l (mm) requ[féd der der

distance der at/of: '\ {mm) {mm) {mm)
P-P 690 8 40,3 16 49
L-A 690 8 329 16 32,9
Cc-0 690 8 [3e | . 18 65,79

supplementary information:

P-P - Pole to Pole, L-A : Live part to accessible part, C-G : across open contacts.

TRF No. [ECB0947_2F

696



Page 129 of 133 Report No. 213172861+

IEC 60947-2

Time current characteristics

1. Instantaneous/Ground fault
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2. Long time delay
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3. Short time delay
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Photographs
TS1600N 3P

TS1600N 4P
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TS1600H 3P

TS1600H 4P
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CIIMCBHK
Ha TUTIOBHTE HANMHTRAHHA, [(PORCACHIE OT HE3RBHCHMA H3IHTRATENNA JEHﬁOpHTO])Im,
38 HPCANAraliTe THHIOMIOCHH ABTOMATHUIH APCICKCHAYH, KAICTO CheiBa;

Mapuea: LS Industrial Systems Co., [.1d
Hpopykr: TPHIIOHIOUCH ABTOMETHYCH TIPEKLCRAY
Coepu: TS

5.2 Mapxuposka

7.1 Konerpykin

8.3.3 OcHoBiy XapaKTepHCTHKH

8.3.3.1 Msiomounaliy spanyii H XapaKtepucTaKy
8.3.3.2 Jluenexrpuuny cooiicrra

8.3.3.3 Mexaruuig XapakTepHerngy

8.3.3.4 Xapakrepretic [P petosapsaie

8.3.3.5 [IpoBepxa HA JIMEHCKTPASIA H3PBAGIHBOCT
8.3.3,6 {Iposcpra npH NOBMINABAHE HA TeMAEPATYpaTa
8.3.3.7 Iposepxa 1ta cpaboThane nipu npeTosapsane y
8.3.4 XapakTepHeTHK HPH KhCO CheHEHIE
8.3.4.1 Paborna H3kIouBaTeiua sL3MmKHOCT UPH KECO CLEMHCHIE
8.3.4.2 Paborim xapaxrepueraki

8.3.4.3 [posepra 1a KRencKIpiia waLACHBOCT

8.3.4.4 Nposepxa upi HOBHIIABAKE 18 TCMTICPAT yDaTa

8.3.4.5 [fpopepka ma cpaborpate 1pK npeTopapsane

8.3.5 Xapaxrepucruku npH KhCo Chelnnerne

8.3.5.1 Haepixas umiyiced rox

8.3.5.2 VI3kmouyBaTelina BhaMOMHOCT IPH KhCO CLE/INICHHE

8.3.5.3 Hposepka na qMenckTpuansTe crolicTaa
8.3.5.4 [Iposepka cpabornaie npn nperosapsane
8.3.6 Yenonen 10K Ha KGO CHEREHCHIC

8.3.6.1 [tpoepka cpaborsane nipy peTQBapBaHE
8.3.6.2 Manwpixan o 1Ba Kuco cmmmeuue T /7
8.3.6.3 ]lposcpxa lzpu DoBHWasalie 1 |c\1mpa1vmza‘ :
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Annex to declaration of accreditation (scope of accreditation)
Normative document: EN ISO/IEC 17025:2005
Registration number: L 022

of DEKRA Certification B.V.

This annex is valid from: 12-04-2018 to 30-11-2020 Replaces annex dated: 13-09-2017

Location(s) where activities are performed under accreditation

Head Office
Meander 1051
6825 MJ
Arnhem
The Netherlands
No. Material or product Type of activity Internal reference
numher
Electrical Safety Tests
1. Cables and cords Type test of cables and cords according to the [ HD 21
(CABL) tests in the standard, among others: HD 22
, HD 603
- electrical safety tests HD 604
- mechanical tests HD 605
- environmental tests EN 13501, EN 50143;

EN 50214; EN 50267;
EN 50525; EN 50288;
EN 50399; EN 50618

NEN/EN 50260
NEN/EN/EC 60228
NEN-EN 50525
NEN/EN 50266
NEN/EN 50362
NEN/EN /IEC 61034

This annex has been approved by the Board of the
Dutch Accreditation Council, on its behali,

J.AW.M, de Haas
%a’ector of Operations

4
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Annex to declaration of accreditation (scope of accreditation)
Normative document: EN ISO/IEC 17025:2005

Registration number: L 022

of DEKRA Certification B.V.

This annex is valid from: 12-04-2018 tot 30-11-2020

Replaces annex dated: 13-09-2017

Type of activity

Internal reference
number

Type test of cables and cords according fo the
tests in the standard, among others:

- electrical safety tests
- mechanical tests

- environmental tests

P

IEC 60092; IEC 802273
|IEC 60245° IEC 60331;
IEC 60332; IEC 60502-1;
{EC 60502-2; IEC 60754
IEC 60800; IEC 60840;
IEC 62067

DEKRA K 42; DEKRAK 102
DEKRA K 145; DEKRA K 146
DEKRA K 151; DEKRA K 152
DEKRA K 156; DEKRA K 1567
DEKRA K 168; DEKRA K160
DEKRA K 161; DEKRA K 162
DEKRA K 163; DEKRA K 164
DEKRA K 165; DEKRA K 167
DEKRA K 168; DEKRA K 169
DEKRA K 170; DEKRA K 171
DEKRAK 175; DEKRA K 176
DEKRAK 177, DEKRA K 178
DEKRAK 179

BS 6004; BS 6007, BS 4553,
BS 5467; BS 6231, BS 6346;
BS 6387, BS 6500; BS 65622;

BS 6724; BS 6883: BS 7211;

BS 7629; BS 7835; BS 7846;
BS 7889; BS 8491;

\\

BS EN 502887

BS EN 50525

DIN VDEO815; DIN VDED250

No. Materiat or product
1. Cables and cords
(CABL)
2.
AN

7

ng methods for non-metallic materials

IEC 60811-201; [EC 60811-202
IEC 60811-203; IEC 60811-401
IEC 60811-402; IEC 60811-403
IEC 60811-404; IEC 60811-405
|IEC 60811-4086; |IEC 60811-408
IEC 60811-409; |EC 60811-411
IEC 60811-412; IEC 60811-501
IEC 60811-502; [EC 60811-503
IEC 60811-504; IEC 60811-506
IEC 60811-508; [EC 60811-507
IEC 60811-508; IEC 60811-509
IEC 60811-510; [EC 60811-511
IEC 60811-605; [EC 60811-606

- IEG 60811-607

Dutch Accreditation Councit RvA

Page 2 of 15
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Annex to declaration of accreditation (scope of accreditation)
Normative document: EN ISO/IEC 17025:2005
Registration number: L 022

of

This annex is valid from: 12-04-2018 tot 30-11-2020

DEKRA Certification B.V.

Replaces annex dated: 13-09-2017

No. Material or product Type of activity Internal reference
number
3. .
Electrical test methods for low voltage energy NEN-EN 50385
cables
4. Non electrical test methods for low voltage NEN-EN 50396
energy cables
5. Conduits Type test of conduits according to the tests in | NEN/EN/IEC 61386
the standard, among others: DEKRA K24
- glectrical safety tests EN 50086
- mechanical tests
- envircnmental tests
6. Installation systems Type test of cable trays and cable ladders, KEMA 55 _
Cable trave a:;;:ord.ing to the tests in the standard, among NEN/EN 50085 i;
y others: NEN/IEC/EN 61537  /
Cable ladders - electrical safety tests BSENG1S37 [
- mechanical tests
- environmental tests
7. Boxes and enclosures for Type test of boxes and enclosures for NEN/EN/I’EC édé/ww‘"

electricat installations

electrical installations, according to the tests
in the standard, among others:

- electrical safely tests

- mechanical tests Ty

- environmental tests o /
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Switches for appliances and
automatic controls for
electrical household
appliances

(CONT)

Type test of switches according to the tests in
the standard, among others:

- electrical safety tests
- mechanical tests

- environmentaf tests.

IEC/EN 60730% 610957
IEC/EN 60691, 80934, 61058,
60628, IEC 60265, 62271-1,
62271-100, 62271-101, 62271-
102, 62271-105, 62271110,
62271-200, 62271-201, 6227 1-
202, 62271-203, EN 501562-1
IEEE Std C37.09, C37.081,
37.60, C37.013, C37.34,

ANS! C37.41, C37.73,
C37.20.2, C37.122

ANSIIEEE C37.21

ANSI C37.54, C37.55,
C37.20.2, C37.72

10.

Household and similar
equipment
(HOUS)

Type test of household equipment according
to the tests in the standard, among cthers;

- electrical safety tesis
- mechanical tests

- environmental tests

|EC/EN 60335°
IEC/EN 81770 I
IEC/EN 62233

EN 50366 !

IEC/EN 60204

IEC/EN 60730-1/ 2-8/ 2-9
IEC/EN 61558-1/ 23/ 26/ 2-5
[2-6/2-16 '

IEC/EN 62061

EN/ISO 1384911

i

Low power measurements

./#

IEC/EN 62301
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11. installation accessories and
connection devices
{INST)

Type test of installation accessories and
connection devices according to the tests in
the standard, among others;:

- electrical safety tests
- mechanical tests

- environmental {ests

IEC/EN B0O309?, 803207,
60669°, B0B70?, B0799°,
60884°, 60998°, 810587,
61242°, 61634%, 61984°,
62208

IEC/EN 60335-2-76, 60974,
61316, 61386, 62094

EN 50075, 50066, 50146,
50250, 50393

NEN 1251,

IEC 60884° 61238, 62080
BS 13631, BS 1363-2,

BS 1363-3, BS 1363-4

S8 145

BS 546, BS 4573, BS @?33
NEN 1020

NF C61-314 /

DIN VDE 0620-1, /

DIN VDE 0620-2-1,

CEl 23-50

NBN C 61-112-1/

NEK IEC 60884-1, NEK 502
OVE/ONORM E 8684-1
GVE/ONORM E 8620-2(-3,-4, -
SFS 56101 -

SS 42608 34

DS 60884-2-D1

SEV 1011

UNE 20315-1-1;

UNE 20315-1-2

IEC/EN 61535

EN 50428 required with 60669

12. Luminaires
(LITE)

Type test of iummalfes accordmg to the tests
in the standard amoﬁg others:

- eEer;tnc safety tests

- mechanAéaI tests

- environmenta! tests

IEC/EN 80155%, 802387,
60400°, 60570°, 60508°,
60838%, 60921°, 60968°,
60969°, 61347°, 62471°

IEC/EN 60929, 61184, 62031,
62035, 60923, 60925, 60927,
61047, 62384, 62560, 61195,
62483
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13. Measurement, controf and | Type test of measurement-, control- and IEC/EN 61010
laberatory equipment laboratory equipment according to the tests in | IEC/EN 60044
(MEAS) the standard, among others: IEC/EN 61243

. |IEEE Std C57.13
- electrical safety tests

- mechanical tests

- environmentai tests

14, Electrical equipment for Type test of electrical equipment for medical | {EC/EN 60601°
medical use use according to the tests in the standard, IEC/ENNSO 80601
(MED) among others: HD 395

- electrical safety tests

- mechanical tests

o,
S

- environmental tests

15. Miscellaneous equipment Type test of miscellaneous equipment HEC/EN 60825°, '
{(MISC) according to the tests in the standard, among
others:

- electrical safety tests

- mechanical tests

- environmental tests

BABLe o
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16. IT and office equipment Type test of IT and office equipment IEC/EN 80850°
(OFF) according to the tests in the standard, among | IEC/EN 62040°
others: IEC/EN 60825
) IEC 62368
- electrical safety tests EN 41003
- mechanical tests
- environmental tests
17. Low voltage, high power Type test of low voltage, high power switching | IEC/EN 80439°, 61439,
switching equipment equipment according to the tests in the IEC/EN 80847*
(POW) standard, among others: IEC/EN 60282, 62208
. EN 50178, IEC 60470, 60549,
- electrical safety tests 60644, EN 60282-1
- mechanical tests {EEE Std 03741, C37.60
_ ANS| C37.44
- environmental tests IEC 61021
18. Installation protective Type test of installation protective equipment | IEC/EN 601272, 602695,
equipment according to the tests in the standard, among | 60529°, 60898°, 61008°,
{PROT) others: 61009°, 61643°, 60755, 62019
. IEC 60089, 60137, 60168,
- electrical safety tests 60383, 60507, 60660, 61109,
- mechanical tests 608156 °
. HD 630, 630, 60269
- environmental tests IEEE Std 62,447
ANSI C29
CAN/CSA C411.1
19. Safety transformers and Type test of safety transformers and simillar | IEC/EN 60044%, IEC/EN 61558°

simitar equipment
(SAFE)

equipment according to the tests in thg
standard, among cthers: “‘Ew‘fﬂ

)
. o /
- electrical safety tests / | {

fﬂ\s 7
- mechapical tests  /

- envi}énmenté! teSiS
1

IEC/EN 62040,

IEC/EN 60076, IEC/EN 60353
EN 50001, EN 504641

HD 538.1

|EEE Std. C87.12.90, C57.21
NEMA 107

CISPR 16
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number
20. Electric tools Type test of electric tools according to the JEC/EN 60745°
{TOO0L) fests in the standard, among others: IEC/EN 81029°
. IEC/EN 80335® (Gardening}
- electrical safety tests IEC/EN 62233, IEC/EN 60204
- mechanical tests EN 50144
EN 50260-2-7
- environmental tests EN 792
ENASO 1114
IEC/EN 62061
EN/ISO 13849-1
21, Electronics, entertainment | Type test according fo the tests as mentioned |iEC / EN 80065°
equipment in the standard, except the following tests IEC [ EN 60491
(TRON) which are subcontracted: IEC 62368

600685, cl. 20.1.3 Pre-conditioning of printed
circuit boards
600865, cl. 12.1.2 Vibration-sine

/
/

22, Products within the scope of

the EMC Direclive
2004/108/EC
(EMC)

Type test according to the tests as mentioned
in the standard

CISPR11; CISPR12; CISPR13;
CISPR14-%; CISPRA5;
CISPR16-*-2; CISPR20;
CISPR22; CISPR24; CISPR25;
|ECE0601-*i2, [ECB0945:
IEC60947-*2|ECE1000-*-;
IEC61008-1; IECB1009-1;
IEC61131-2; IEC61204-3;
IEC61326-°; IEC61543;
[EC61547; IEC61800-%,
IEC62040-2; [EC62052-*,

-J [ECB2053-%, IEC62064-%

T

5

Electromagnetic Compatibility (EMC): Automotive tests

23. Vehicles, Motorcycles,
Motorboats and Spark-
ignited engine-driven
devices

Radiated emission ¥

30 to 1000-MHz OATS

#

European Directives
2004/104/EC, 97/24/EC

European regulation ECE-
R10.04

EN 55012, CIGPR 12
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24, Vehicles, Motorcycles,
Motorboats and Spark-
ignited engine-driven
devices

Radiated immunity up to 30 V/im
20 to 2000 MHz QATS

European Directive
20041104, 97/24/EC

European regulation ECE-
R10.04

25. Electrical/
electronic
sub-assembly

26.

27.

28.

Pulse emission for ESA’s
along supply lines 12V and 24V

European Directive
2004/104/EC

European reguiation ECE-
R10.04

ISO 7637-1

ISO 7637-2

Conducted emission for ESA's
(V-method, LISN)
150 kHz to 108 MHz

Eurcpean Directive };’f
2004/104/EC /

European reguiatiqﬁ ECE-
R10.04 ;’

CISPR25

7

Radiated emission for ESA's
Anechoic Chamber method
30 to 1000 MHz

Europgan Difective
2004/104/EC

i A_S
European regulation ECE-
R10.04

CISPR25

A
Radiated immunity for ESA's
Aneghofg Chiamber "fpethod and
GTEM methad U
20 to Qgép“m%{z up to 30V/im

European Directive
2004/104/EC

European regulation ECE-
R10.04

IS0 11452-1, 150 11452-2,
IS0 11462-3
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290. Electrical/ Bulk Current Injection for ESA’s European Directive
electronic 20 to 400 MHz 2004/104/EC
sub-assembly up to 100 mA

European regulation ECE-
R10.04

180 11452-1, IS0 11452-4

30. Pulse immunity for ESA’s European Directive
along supply lines 12V and 24V 2004/104/EC

Ewropean regulation ECE-
R10.04

180 76371
ISO 7637-2

Electromagnetic Compatibility (EMC): EMF tests

31. Electrical and electronic EMF measurements: EN 62233
equipment 0-400 kHz EN 62493

Eali

Electromagnetic Compatibility {(EMC): Emission tests

3z2. Electrical and electronic Conducted emission EN 55011, CISPR 11
equipment 9 kHz to 30 MHz EN 55013, CISPR 13
EN 55014-1, CISPR 14-1
EN 55015, CISPR 15
“EN 55022, CISPR 22

Far :
;’F)\': ;
33. Radiated Emissi’pn Glrig{EM) Fi’éeig'} EN 55011, CISPR 11
30 MHz to 18 Gk D SRR VA EN 55014-1, CISPR 14-1
/i ‘ | EN 55022, CISPR 22
34, Disturbarice-power EN 55014-1, CISPR 14-1
30 MHz to"%(?ql\flié‘-lz
35. Cliclgf disturbances 'EN 55011, GISPR 11
150 kHz to 30 MHz % HEN'55014-1, CISPR 14-1

i
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36. Radiated Emission Magnetic Field EN 55011, CISPR 11
9 kHz to 30 MHz EN 55015, CISPR 15
37. Harmonic current emissions IEC / EN 61000-3-2
0 Hz to2 kHz
up to 16 A per phase
38, Pulsa magnetic field immunity IEC/EN 61000-4-9
up to 1000 A/m
39. Limitation of voltage fluctuations and flicker up { IEC f EN 61000-3-3
to 16 A per phase
H
Electromagnetic Compatibility (EMC); FCC tests (USA legislation) /
40. Radio-Frequency Devices Emission 1;;?;%?5?2}5' Part 18
industrial, Scientific and 9 kHz to 3 GHz FCC MP-5:1986
Medical Equipment
Electromagnetic Compatibility (EMC): Immunity test L r
41, Electric and electronic Electrostatic discharge immunity IEC/EN 61000-4-2
equipment up to 30 kV
42, Radiated EM field immunity IEC/EN 61000-4-3
up to 2,5 GHz
up to 30 Vim
43, EFT Burst immunity (L7 f IEC/EN 61000-4-4
up to 4 kY i
44. Surge/immunity [EC/EN 61000-4-5
Jupta10kv ¢ ¥
45, im"i"uﬁity to conducted RF disturbances IEC/EN 61000-4-6
. | upito 230 MHz, up to 30 Vrms
] N .

/,
AL
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46, Power frequency magnetic field immunity IEC/EN 61000-4-8
up to 100 A/m
47. Voltage dips and interruptions IEC/EN 61000-4-11
Single phase equipment
upto 16 A
48, Ring wave immunity test IEC/EN 61000-4-12
Electromagnetic Compatibility (EMC): MISC
49, Railway applications - Eleciromagnstic compatibility testing EN 50121110 -5
Electromagnetic according the listed product standards
compatibility
4
f/
50. Road traffic signal systems | Electromagnetic compatibility testing EN 50293 /!
according the listed product standard
Photometric Tests | g :
(all tests are in accordance with the reference method) 4
51. Headlamps low and high All tests as mentioned in the ECE Regulations | ECE Regulations Nos. 1, 5, 8,
beams and front fog lamps | stated under Test method? 19, 20, 31, 56, 57, 72, 76, 82,
Photomet 98, 112, 113 and 123;
Coforimetg f”} European Directives 76/761,
Heat fests o /; ’W'“'”“‘w% 76/762 and 97/24
Plastic tests LS /
H # RN i
52. |Headlampslowand high  |All tests as meftiondd In de FMVSS, CMVSS | FMVSS108 (49CFR 574.108)

beams and front fog lamps

and SAE (methods)

Photometiy\ |/
Colorimtry |

CMVSS 108, 108.1, 1201;
SAE J578, J581, J582, J583,
J591, J852, J1383, J1735,
J2595;

SAE (Methods} J575, J2139,
J1880, J2650, J13086, J1623
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53. Signalling lamps All tests as mentioned in the ECE Regulations | ECE Regulations Nos. 86, 7, 23,
stated under Test method 38, 50, 77, 87 and 91 and
European Directives 76/757,
gggg:}w 76/759, 76/758, 77/538, 77/539,
Fioat ot 77/540 and 97/24
ECE Regulation 38 (rear fog
famps only}
All tests as mentioned in de FMVSS, CMVSS | FMVSS108 (49CFR 571.108);
54. and SAE(methods) CMVSS 108, 108.1, 1201;
SAE J222, J578, J585, J586,
J587, U588, J592, J593, J914,
Eg?;gmgw J1319, J1373, 41395, J1398,
ry J1424, J1432, J1957, J2039,
J2040, J2042, J2087, J2261,
J131, J584; .
/
55. Devices for the illumination | All tests as mentioned in the ECE Regulations | ECE Regulations Nos. 4 anc? 50
of rear registration plates stated under Test method European Directives 76!760
Luminance and 97/24 ;
Colorimetry
56. All tests as mentioned in de FMVSS, CMVSS | FMVSS 108 (49 CFR'571.108);
and SAE (methods) CMVSS 108; ~ -
Luminance SAE J578, J@,B?- P
Colorimetry o
57. Retro-reflective devices All tests as mentioned in the ECE Regulations | ECE Regulaticns Nos. 3, 27,
stated under Test method? 69, 70, 88 and 104
Retro-reflection European Directive 76/757
Colorimetry </
Water resistance test Ty
Corrosion ; JAV ;
Fuel and oll rpsistanée /
Heat test |
uy res;stance 2
;\ ?é a { 5
58, FMVSS 108 (49 CFR 571.108),

and s;gléﬁs \(methods)

Retfo réflection
Ooionmetry

CMVSS 108, 108.1,
SAE J578, J594, J774, J1967,
J2041

Dutch Accreditation Council RvA
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59, Light Sources All tests as mentioned in the ECE Regulations | ECE Regulations Nos. 37, 99
stated under Test method IEC 60809
Geometry IEC 60810
Photometry IEC 60983
Colorimetry
Optical quaiity IEC 60061
Mechanical tests
60. Special warning lamps All tests as mentioned in the ECE Regulations | ECE Regulation No. 65
(beacons and flash lighis) stated under Test method
Photometry
Colorimetry
Water resistance test
j
61. Comering Lamps Al tests as mentioned in the ECE Regulations | ECE Regulation No.119  /
stated under Test method
Photometry
Colorimetry
62. All tests as mentioned in de FMVSS, CMVSS | FMV55108 (490FR 571.108);
and SAE (methods) CMVSS 108,108/1, 1201;
SAE J578, J852
SAE (Methods) J575, J2139,
Photometry .
Colorimetry J1889, J2650, J1306, J1623;
83, Non-directional Sclid State | Electrical and Photometric Measurements of | IES LM-79
Lurminaires and Solid-State Lighting Products {section 10 not
Subcomponents required for non-directional or
subcomponenis). e
- Efficacy, s ’// D
- Light Output, PR /
- Lumen Maintenancg,—. / ° / L /
- CCT, CR, S j{/‘
- Color Maintenatice v

Dutch Accreditation Council RvA
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64.

Characterization of LED Light Engines and
LED Lamps for Electrical and Photometric
Properties as a Function of:

- Temperature,

-Efficacy,

- Light Output,

- Lumen Maintenance,

- CCT, CRI,

- Color Maintenancs,

- Light Source Life

IES LM-82

65. LED Directional Lamps

Electrical and Photometric Measurements of
Solid-State Lighting Products,

- Efficacy,

- Light Output,

-Lumen Maintenance,

- Lifetime,

- CCT, CRl,

- Color Maintenance

IES LW-79
(excluding par. 9.3, 10.0 en
12.5)

LED Omnidirectional and
Decorative Lamps

66.

Electrical and Photometric Measurements of
Solid-State Lighting Products,

- Efficacy,

- Light Cutput,

-Lumen Maintenance,

- Lifetims,

- CCT, CR,

- Color Maintenance

IES LM-79
(excluding par. 9.3, 10.0 en
125y

67. All Lamps (Light Bulbs)

- Efficacy,

- Light Output,
- Lumen Maintenance, §
- CCT, CR], e

- Color ivf!aintenaqgg JAR Y.

IES LM-79

All Luminaire and
Subcomponents

68.

.
-;@ﬁicgcﬁ
- Light.Output,
{Lunﬁf‘p Maintenance,
- CCTHER|,

- Color Maintenance

IES LM-79
IES LM-82

" Wealher-beaten tests of synthetic lenses is subcontracted
* See current list of sub sef of standards on the IECEE CBTL website
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Haerpyknnsg 3a TPAHCIOPT B ChXPAHCHHE

Tpancnopt

ABTOMATHYHUTE K TOBAPOBH IPCKBCBAYH TpSIGBa Ja c¢ TPaHCIMOPTHPAT OIIaKOBAHH B OpHUTHHAIHATa

OIIAKOBKA,

Hsama cnenudmyny H3ACKBAHUA KBM HAUMHA HA TPAHCIIOPT.

2. CexpaHeHHE

ABTOMaTHYIHHATE H TOBAPOBH IIPEKHCBAYH TpHGBa Ja cC ChXpandABar B CYXH, 3aKPHTH TTOMCINCHME

OTTaKOBaHH B OpUTHHAJIHATE OTIAKOBKA.

Temmneparypa Ha chxpanchue: ot -30 go +55 °C.

Hsama CHGHH(I)I/IIIHH HU3NCKBAHUA KDM HaUWHa Ha ChXpaHcHuc.

3. Mountrpane

ABTOMATHYHHUTE H TOBAPOBH NPECKECBAYH MOTaT Ia Owpar MOHTHPaHH JUPEKTHO BEPXY MOHTaKHATA
I1o04a Ha CJACKTPHHYECKOTO Tabno. B'LpT}IHIHﬂT MOMEHT IIPH 3aTsraHe Ha IJICMUTC HE TPHGBEI Ja

OpeBHTIIABRE!

3a Susol TD100 u TD160 — 7.65 N.m
3a Susol TS250 — 14.41 N.m

3a Susol TS400 u TS630 —48.02 N.m
3a Susol TS1000 1 TS1250 — 55.27 N.m

i

IIpu MoHTaxka TpaOBa /A ce CIIa3BaT OTCTOSHHITA PHITOIKESHH T0-A01y:

Ta6:.1 — MEHEMAJIHO PA3CTOAHKS JIO PA3NONOKEHa OTrOPEe M30JaLONHA IPperpaja 74

Ta61.2 — MIHEMATHA PA3CTOSHIS MEXLY pﬁelcm]skm}l PA3IONOWEHH EFTH TOA APYL

=
e
TOAOON, TDH6RON ] 3%
TDA00H, TD1B0H - a5
TDAOOL, TDIROL ag
Ta100M, TS160N, 752508 | 85
TS400H, TS160H, TH280H -| 35
T3t00L, 75160, vezeoL | as | a0
TS4DOM, TSE3ON 0] e | B0
TS40GH, TEB30H ey | &0
TRAOL, TSE30L - R

TSEEN

=
=

80

T3E0H

&

Bl

TEENL

—_
(==
(=]

B0 |

P

H

#
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TOADDN, TR160M
TDH00H, TEHE0H R
TOH00L, TOAS0L .0 35 1 80
TS 100N, TS180M_ TS2500 | 35 | 30
TH100H, TS460H, TBE50H | 85 | 30
TS100L, TS160L, TS250L as | a0
TEA00N, TSE30M 0| ed | B
TSA00H, TSE30H & | &0
TSA00L, TSRAGL & | B0
TRBOON 103 | B0

“TSS00H 03 | B0
TSEOOL 100 | B0

Thea dimenes ion of sxpossd condut

TDHO0N, TOABON © -

Dizest Connaction by
canneclion using a cable
of catzla {erminal or
Ting
{ermina!

Tabm.3 — MEAAMAIHE H230JaUHOHHEHA OTCTOANHE IIPH KACMHTE Ha HPEKLCBATA

Connaciort
by using a
cabla
ferriinel wilh
axtended
terminal

imm)
TOH004, 10160 - | + | B0 | + | 50
TIHOOL TOE0L i B 5 | 3 56
TEATON, TS160N, TS2E0N - § 100 | 5 o0
TS100H, TS1600, To2son | 3 | 0 | B [ o0
TSID0L 75460, TR2SOL g 160 g 100
TEAGON, TSERGN o 00| 2 [ 400
TEA0OH, TSB30H £ {200 £ [ 200
Tsaol Tsea o | @ [e0| g [ o0
TERON 1 & (oo} £ [0
TEEOOH . . @ [P0 | & [200
TERDOL: = oloe] & | 200

TORGH, TD1EON

TDGOH, TDIB6H -

TDAGOL, TD4EOL

TEE00H, TE160N, TE250M

TEIOOH, TS160H, TSZE0H

TELCOL, THIEOL, TR250L

TE400N, TSE30M

TE400H, TS63C0H -

TEA0DE, TEE30L © 0

TSEOON

TEEOOH 0

TEEHN.

Tabn.4 — MEUHHMATHHA H30TAHHOHEY pascTOAHHSI O CTPAHHYHO Pa3ioIoXeHa H30aagHcHHAa
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Tabn.5 — MEAAMAaNHO OTCTOAHHUSE Ha ABA CLCCIIHH NPCKBCRAYA

TOHOCN, TD1E0M

TOH00H, TD160H

TOH0DL, TDASOL
TS400M, TS1B0M, TE2E0N
TS100H, TSH60H, TE250H
TS400L, T5160L, TS250L
TSADGN, TSEA0N s
TS400H, TSE30H ..
TEANE, TEAI0L 1T
TSRO0
T

TSHHL -

_,..‘
DQDDGDC‘Jﬁ&&QGﬂ%
et

#ola) in caza of wshng kng o e b cevars.

4. OOciyXKBaHe H MOILPKAHE

- Cnen xarto e WHCTANHUPAaH TIPCKBCBAYA C& U3IIGIRIBAT CJICIHHTC JIeHHOCTH 32 HErOBOTO
OﬁCJIy}KBaHC H IMOAAPBAKA:

1) TpexbeBadnbT TPsAO6BA N & HA3M B YHCTO CHCTOSHHE,

2) TleproAMdHO Cce IpaBy IPOBEPKA Ha CHOTBETCTBIICTO Ha HOMUHAIHO PabOTHO HAIPEKEHYE,

3) IIpoBepka HA TEKYIOHTE HACTPOHKHY HA 3AIHTHTE OT IIPETOBAPBAHE H KBCO ChEIAMHCHHE.

4) Ileproanyo ce TOYHCTBA BCAKO IPEKOMEPHO HATPYIBaHe Ra Npax, 3a Ja Ob/e usoanuiara Ha
IpeKberay B JOOPO CBCTOSHKE,

5)[IpoBepsBat Ce YCIOBHSTA 33 eKCINIOATALNS Ha IPEKHCBAYA CIIE BCIKO KPATKO IPEKhCBaHe Ha

HaOpeKCHHUCTO.
4
Ha ocHoBaHwue un. 2 ot 33J1[

Codns F AHTOH;’ nues /
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HaumveHoOBaHKHE HA MATEPHAJIA:

Beprukajien npexnazuren-pazennuren HH 400 A,

C TPHIIOJKOCHO YIIPABJICHUE

Ne
MpunoerHune Ne
no HokymeHT
W TEKCT
pea
1. TouHO O3HAYEeHWe Ha TUNa, NPoM3BOANTENS M CTpaHaTta Ha ARS 2
MPOU3BOACTBO (MPOU3X0A) ¥ TIOCNERHO U3aH1e Ha KaTanora Ha AMATOP Nomwa
nNpon3soguTens Mpunoxetye 1
2. TexXHUYECKO ONMCaHNe 1 HepTeXy ¢ HaHECEHW Ha Tax pasmepy {Tpwnoxenue 1
3. MpoToKoNY OT TUNOBYK USMNMUTBAHWA HA aHrMUACKK unik BbNrapckk esuk, MNpunoxenue 2
NposefeHn OT He3aBuCUMa M3nuTeaTenHa nadoparopus — 3aBePeHn
KOMKA, C NPUNOXKEH CIUCHK Ha OTAENHWTE U3RWTBaHKS Ha BeNrapcky
e31K
4, Ceprucbukar/akpeauTauys Ha HesasucumaTa nanuTearenHa MpunoxexHue 3
naBoparopys, NpoBesta TUNOBUTE N3NUTBEHKA No T. 3 — 3aBepeHo
Konue
5. EO geknapatusi 3a CLOTBETCTBWE Mpunoxexe 4
6. [exknapalua 3a CbOTBETCTBUE HA NPEANaraHoTO U3MTeNHEHWE C I'ipvmox_(_ét-me 5
M3UCKBAHUATA Ha TeXHUYEcKaTa cneludnka g Ha To3u cTaHaapt 3a ~No .
Marepwar, Bk, Ha naparpadu  XapakrepucTyka Ha maTtepuana’ u Ve
,CHOTBETCTBUE Ha NPEANOKEHOTO M3MTBAHEHWE C HOPMaTUBHO-
TeXHWYECKNTE AOKYMEHTW" No-rope
7. WHCTpykymy 3a TpascnopTupate, cknagnpade, MoHTupaHe, MpunoxexHue 6
RoAABPMKEHE Y ekcnnoarayms

i

7

|Ha ocHoBaHwue un. 2 o

T 33/
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RZETELNY
PARTNER

BepTukanHu npegnasuten-paseauHutenu
OcHoBu 3a npegnasurenu P

/

Ty,

HOBO
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CGRIRUIPA

| Wﬂﬂ?@”}’f A KATIATATTORA TPYHA |

AFPATOR

HPEJICTABAHE HA I'PYHA AIIATOP

T'PYIIA AIIATOP e nuoep & Llenmpanno-uzmoyna Eepona e obracmma na

UIMepsAMENHAMd U HPESKATOYBAmMENHama anapamypa

OcHoBuTe 3a npeanaswutenk Thn PBS 1 BepTukaniute
npegnasuten-paseaututenn ARS ce wuanonseart 3a
paseguHABaHe Ha enekTpuJecky ChopbxeHus n obeso-
nacsBaHe OT BNUAHUETO Ha KbCW CbefAWHEeHMA W
npeToBapBaHusi B TpudhasHUTe BepuUrn 3a npoMeHnus

ToK. [lpepgHasHavyeHw ©a 3a [AMPeKTeH MOHTaX Ha
XOPWBOHTANHW WNY BepTUKANHK CUCTEMK LWMHK KaTo
TpudhasHn BepTUKanNHK anaparn, KOeTo B cpaBHeHue
€ KrnacuyeckuTe OCHOBWM 3a NpeanaswuTent no3BONABa
FORsMa WKOHOMUA Ha MACTO B pasnpeaennTeiHure
ypentu. BbE BCUYKM TUNOBE anapatil UMa BLIMOXHOCT
0a ce MOoHTMpa 3axpaHBawus kaben u oTrope.
KoHcTpyKkunaTa um  ocurypaea ronsma BUAKMMOCT,
Ge30nacHO NpeKbCBAHE HA BEpWUraTa cneg nssaxjaHe
Ha npefnasvTenHaTa snoxka. NpegnasuTen-paseguHis-
Tenute ARS uMaT xaTeropua Ha ekcnnoarauus -
AC21B, AC22B, AC23B. [lonbnHUTENnHo nNpejMMCcTBo &
F1eKOTaTa Ha MOHTUPaHE Ha 3a3eMUTeRHNTe YCeTpohcTea.

NpegnasuTten-paseauuutenute ARS noseonseat pa ce 7!

KANbAHABAT CNeAHUTE MYHKLMN:
- obesonacasaHe;
- pasequHsaBaHe;
- 3a3eMABaHe;
- BKNIOYBaHe,
- 3alMTa OT gonup.

P

I

IEC 947-3, EN 60947-3, PN-93/E-06150/30

IEC 947-1, EN 60847-1, PN-90/E-06150/10
IEC 60269-2-1, PN-91/E-06160/21
IEC 60269-1, PN-81/E-06160/10

VDE 0660; BBJ CERTIFICATE 3a aHak 3a Se3onacHocT
,,B" ;

i

‘CE” peknapalus 3a CLOTBETCTBUE © Esponeﬁcgé
anpekrusa 73/23/EED ;
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ARPATOR

OCHOBU 3A NPELNASUTENN ,,PBS”

OcHoBKUTe 3a npegnasuTeny ce npegnaraTt B CNegHTe
ronemudi: 00 — 160A; 1 — 250A; 2 — 400A; 3 ~ 830A.

{llupuHata Ha ocHoBKMTe 3a npefpnasurenu PBS 1 -~
250A, 2 — 400A n 3 — 400A e 100 mm. OcHosuTe 33
fmpepnasnrenn PBS ca npefHasHayeHy 3a MOHTaX Ha
WWHK Ha pascTosHus 185 mm. Anaparute ¢ ronemwHa
,00" ca ¢ wupouymHa 50 mm 1 ce npouvsBeXxpaT B gBe
NameNHEeHWs,
- ocHoeu PBS 00 — (180A) 3a MOHTaX Ha LUMHW C
pPa3CcTosHUA Mexay Tax 185 mm
- ocHoen PBS Q0/100 mm — (160A} 3a moHTa0k Ha WnHA
C pascrosHuns mexay Tsx 100 mm.
OcHoearasa npegnasutenu (dacTor PBS crokosu Bepuru)
ce npousBexaaaa OT camoracsily ce nonkecrep ycunex
CbG CTBKIIEHO BiakHO. CpebbpHOTO raneakyyHo NokpuTue
Ha KOHTaKTHTe Ha ocHoBKUTe PBS ocunrypaBa HUCKY sarytu.

OcHoBa 3a npegna3utenn PBS 620V~

KabenHute knemu 8 ocHoBuTe PBS ocnrypseaT gupexTHo
CBBLP3BAHEe, KakTo Ha W3onupaHn xuna oT kaBenute,
Taka W Ha KaBenHw xumna cbc 3anpecoBaHy KabenHu
HakpaitHuum. OcHoBuTe ¢ ronemuda oT 1 go 3 morart ga
6vaar obopyaBaHK ¢ Kanaluwu 3a npeanasuTennTe, KoeTo
UM ocurypsBa cTeneH Ha sawwmrta P20, [onbnHurenHo
npegnaraHuTe akcecoapi No3sonasar ga ce MoHTupar
pasnudHn ronemuil PBS Ha ofla cucTema OT LWMHK U
obnexkYaBaT ekcnroaraluaTa,
CohlecrsyBsar ChUO Taka ¥ cneuyantH nansriHernsa:
-~ PBS 2/400A » 3/630A ¢ BB3MOXHOCT 32 AWPEKTHO
CBbp3aBaHe Ha Asa kabena ¢ awamersp 240 mm?® Ha
BCSKa KNema
Beuuky ocHoeu PBS ca focTaBAT KOMMAEKTOBAHW C
kabenyu knemun (Hanpumep BUHTOBY, MOCTOBUW WKW TUM
V) 1 Kanauw 3a ceLp3BalUMTE KNEMK.

Tabnuuya 1. TexHu4eckn xapakTeprcTURK

S : : o 1= D = .. .
b o FoolE o beobg o] B SR BB BN S I o ES
«n @ Sz 3 | E513 o Eo 5e S i . E s Z
2 Bl 2R B e 8| EE e | FO[ES
ST 3 s T | 23| ®E o 8 | g5 & | E| = |8E
o el e - S -+ T e @ I I R B z o)
= O r o T8 g o % __Q S [ es | . o o =
T zl B T Ec| EX z o o F| o m A1 e 123
w - © 5 TS 818 o E oLz A& o ZE
T o g _ (:g = T T . = 5 > § = :rté . / -k =g
< = 5 = = = T gE @ 29
g; D = = 2 & E |2 g 5 2
o 5 £ L T = |w 7 3 2
o3 S . _ + 8 < 3
= -
PBS 00/100mm 00 160 690 1000 3 40-80 12 100 1600 0,75 00 00
PBS 00 SM 00 1860 690 1000 3 40-60 ’I}?,/’w ‘ 100 1600 | 2,00 0o 00
PBS 1 1 | 250 | 690, | 1000 | 3 | 4960 |-~32 |“te0. | 1600 | 400 | 20* |
PBS 2 2 | 400 | 600, [1000 |\/ 3 |/ 4d- 45 | 100 | 1000 | 450 | 20* | 2
PBS 3 3 | 630 | | dooo f4 3 Y 4060 | 66 | 100 | 1000 | 500 | 20 3

*c KanaK Ha npednasumenime

- UHCTanupase B nNomMmeuieHWA HeCbAbpXaiil npax,

pa3siKaally U B3PMBOONACHN Fa30BE;
- oKkonHa Temnepatypa ot -25°C go +55°C - 8 criyyal Ha
M3NCn3BaKe Ha OCHOBWTE Npn Temnepartypa orT +41°C
Ao +45°C Tpsbea fa ce Hamany CTORHOCTTA Ha Toka |,

¢ 5%, a TemnepatypHua uHTepsan ot +46°C go +55°C
cTofiHocTTa Ha Toka |, TpAbaa fa ce Hamanu ¢ 10%,
- 0o BrcovuHa Hag 2000 meTpa Hag MOpCKOTO pasHuue;
- BbH QT NoMelleHnaTa — & Tabna cbe CTeneH Ha 3awuTa
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OcHoga 3a npeanasurenu PBS 001100 mm 160A 690 V ~ pascroaHus mexay wnHute 100 mm
HOBO!

Tabnuua 2. O3davenne Ha PBS 00 cwrnacHo BUAE Ha KNeMuTe

O3HaueHne Ha Knema CHrmKa Ha Ceverue Ha MomerT Ha
anapara Kremara KabenHuTe Xuna 3arsrave
S —~ MOCTOBA 470 mm? 6 Nm
(2xM5})
M- BuHTOBS KabeneH
PBS 00/100 mm HaKpanHUK 20 Nm
M3
ao 185mm?
V-cexTopHa 1,5 - 95 mm? 6 Nm
(2xM5) !

KuM knemuTe TUN M Morat ,qa €& CBBKAT LUMHK ¢ MaKCUManHa WwypkHa 20 mm.

PBS 00/100mm - '
PBS 00/100mm-W ~ O3HEIBHUE Ha OCHOBU oﬁopy@aaHu ChC ceeanHHa cuananuaauus? 3a uaaapﬂHe Ha

npednasumens
PBS 00/100mm-V

 Tabniua 3. OcHosa PBS 00/ 160A . 690V~ .

Hanknuenne OanaveHne ApTrryn Ne

| PBS 00-160 A
| pascTonHus mexay umHwTe 190 mm, knemy 5 PES 00/100mrm 63-811627-01
o4 = wocrosu (4-70 mmy’) + M-suktonn (M8}
| PBS 00-160 A

| pascroanua Mexgy wmnute 100 mm, knemu k 5381

| § = mocroeu (4-70 mnv) + M-susTosm {M8)+ PBS 00/100mm-W 1270
| crHaruaalye 3a NpEANESHTENHITE BOKKN
| PBS00-160 A

| pascTossnA meway wikwte 100 mm, knewa V- | PBS 00/100mm-V 63-811627-031
GéHTOpHI.‘I {1 5. 95 mmz)

AR

2 Kanak Ha onmaKmume
3. Kanax Ha f{nemume i
=4, 3au.¢umHu [OYKU
.'.5 Knema . Mocm 0-S.. -
- 6. Knema euHmosa OOM S
7. Knema_ Ha ceKmopeH npoeoaHux OO~SV.‘-' Rt
-8, Knema kyxa. ; Dol
9 CuaHanuaupam erieMeHm 3a cmonﬂsaHemo
e Ha npednasumenume (PBS 00/1 00 mm VLO

S

24 25

R T IR
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APATOR @;@O

OcHoBa 3a npegnazureny PBS 00-SM 160A 690 V~ pascTosHua mexay wuHuTe 185 mm

REEN Tabnuua 4. QanaveHne Ha PBS 00 cbrracHo Ba Ha knemuTe
OanadeHyie Ha Krema CHuMKa Ha Cevenve Ha MoMeHT Ha
anapara KAEMaTa kabenHuTe xuna saTAraHe
& S — mocToBa ,
® (2xM5) 4 - 70 mm 6 Nm
@ PBS 00-SM
KabBenes
@ M - BuHTOBA .
HaKpanHwK 4o 20 Nm
© M8 185 mm?
- @
\-cekTopHa
- - 05 mm?
PBS 00-V (2xM5) 1,56 - 95 mm 6 Nm

KbM U3XOLALLMTE MOTAT A2 08 CBLDKAT LUMHK G MAKCHMansa WwmpnHa 26 mm,

PBSOOSM
PBSOOV i Ly

Tawuab OsiosaPBS 00 /160A  BOONVE

: Wanwunuenue OaHayeHue ApThkyn Ne

| PBS 00-160 A

| cneminin S (4-70 mn) PBSOO-SM | 63-811411-011
| wamHToBE M8 22 KabentHn

| wakpalEmL

| PBS 00160 A PBSOOV | 63811411028

£1 chnewn Tan Y {1,5-95 mm?)

50

e

-~ 120
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Tabnvua 6. 06 akcecoapu 3a PBS 00 n PBS 00/100 mm

BuHTOBa Knema — BUHT M8 3a cobp3paHe Ha NPOBOAHULM

00-M ¢ kabeneH HakpaiiHyk (komnn. - 3 6p.)
Kanak 3a peaspBHOTO Mﬂc_fo Ha m.nume' 3@ pascTostye . .
1361400008T 185 mm, 1mp.50 mm, Ak, 562 _mm, Ae_fi. 3 mm_
1361400001T ViaonaumoHeH LndT 3a MOHTUpaHe Ha Kanaga c mmpma

50 mm M8 (KOMﬂE‘t 2 6p)

Knema moctoBa 3asma KbM anapaTa nocpep.c*rsom 2
00-8 BUHTa M5 33 cBbpaBaHe Ha NOYUCTEHUTE OT MaonaymaTa
Hura Cbe cesae:-wse ot 4.mm2_ Ro 70 mm?_. _'(KOMFIJ_‘!. -_3 6p._)

Knema 3a CeKTDpeH npoao,qam + nop,nomka ,,V" aaaﬁa :

KbM AMAPATa NPCPaaCcTBOM 2 BuHTa M5 3a cabpaBaHe Ha -
1115281034T  NOYUCTEHUTE OT M3ONALMATA X1Na Ha CEKTOpHVIH Kaﬁen c

fvanerbp 1,5 mm? ao 70 mma.

_ﬂpm e.quponHm Hwna .qo 95 mm2 (KOMI‘IJ‘I 3 6p )

U.U. 00+3 3a3¢a§mf_en yﬁmsepéanéu_éa _iTOJ."I._.e_I:\:;_lH.i.-_iH_: OO'E 2,3

Tabnuua 7. Akcecoapy 3a PBS 00/100 mm

51-823166-011 Kah_ak Ha I'_(aﬁ_e_.l"l.H_M_T_.e_ Kiemi

54-930282-011 Kanax napaaHMTénéH FoneH o

EnurndeH anaritop 100/185 mm (3a equH Gpo PBS
11152810307  00/100) nossonssail MOHTaX Ha anapaTa Bbpxy Wnkn &
pascTosiHe 185 mm. :

Heoest aganTep 100/1 85 mm (3a Hba 6p0;l PBS 00/100)
41152810297  noasoNABaLY MOHTEX Ha AnapaTiTe BhpXy WrHW C pascrofHine
185 mm n nepthopaa Ha OTBOpUTE B LUKHUTE Ha 100 mm

53-945361-011 FlpuTickalla Knema TUn Kyka nossonasalls MoHTax Ha

rd

PBS 00/100 Bupxy Henepdopupadi WmHE (koM. - 3 5&)*%&

7
e \&{ %, H *

Tabnuua 8. Axcecoapw 3a PBS 00 N

}; 5 E
51-945116-011  Epunuuen agantop gUc HLMOH%eH 185\185 oM (23 efiH
{Ne ce oTHaca sa Gpoil PBS 00/185) noss nmﬁ fpae {82HETO KbM
16p.) ApenRaTa NUHKNS Ha raﬁnm (xomnn. -3 6p.)

PBS 00/185) noasonssalll MapaBHABAHETO KM NpegHaTa
NWHuA Ha Tabnoro PBSH, 2, 3 npy pascTofHike Ha OTBOPUTE B
16p) LLMHWTe Ha Beeky 100 mm. (komnn. - 3 6p.)

54.945158-011 JBOEH agantop JJMCTaHLK\OHEH 185/185 mm (3a ppa Gpoa

(Ne ce oTHacH 3a

51-837437-011 Kanak Ha kaGennute knemu




OcHoBa 3a npeanasuTeni PBS 1 250A 690 V~
PBS 2 400A 690 V~ -
PBS 3 630A 690V~ -

1.0cHoga - nll Lo lTh B Kanak Ha Kemume.

3 CusHapusupawjeflememmsa . - < 7. MspasWAeaulKkamak = o e
- .8, Kanak Ha 3axpaHeatemo,

. cmonsearemo na . npedpasumenume - 8 Kanax na
4 Kananawnoma 2x240V. 9 Tpezpaca

3

Tabnuua 9. OsHavenye Ha PBS 1, 2 cxrnacHo BvAa Ha Knemute

OsHaveHWe Knema . Yeprex Ha

Ha anapaTa knematga |
7

MomMeHT Ha

Cedenne Ha kabenHuTe »xwuna
: ) e 3araraHe

V—Kn?@a 3a ANPeKTHO CBbp3BaHe Ha
MNOMMCTEHNTE OT #30MaLMA XWNa Cbo
ceqe;-;jfle: 30 Nm
35 - 95 mm? 35 - 120 mm? @
50 - 185 mm? & | 50- 240 mm

PBS 1.V V - knema
(250A) | &
@on T N Y

[ (250A) | | M-utrona
(PBRAIN] M0
oAy ¢

k‘bM knemuTe TR M MoraT Aa ce CELPXAT WWHK C MaKcHmanHa wupnea 40 mm.

KaBenen Hakpa#Huk fo 240 mm? 32 Nm

PBS 2-V PBS 2-V-O
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o PBS2V

@eDRPHDE

PBS 2V-0

Tabnuua 10. OsHaveHne Ha PBS 3 chbrnacHo Bruaa Ha ApUTUCKaLMTE Knemi

OshauieHue Knema Ueprex CevdeHine Ha KabenHuTe xuna MomeHr Ha

Ha anapaTta : : 3araraHe
V-krlema 3a OWPEKTHO CBbP3BaHe Ha
MOMACTEHNTE OT K3ONALMWA XiNa ChC

T |35 95 mme 35- 120 mm? @

50 - 185 mm? €§» ] 50 - 240 mm* &

PBS 3-M | M-knema . s

(630 A) M12 % KabeneH nakpainuk qo 240 mm 56 Nm

KoM kremute Tin M MOTaT 4a ¢ CBLDKAT WMHK C MakCcUManHa wupuda 40 mm.

Tatiinia 1, Ociona PBS 1/250A PBS 2/ 400AWPBS 3/630A 6

WanbnHenune

Qanavenye

ApTuryn Ne

[ Pes 1-250A

| ¢ xnemu Tun V

._ 1 (V knema 35-240 mm?)

PBS1-V

£3-811639-071

B3

~| PES 1-250 A
| o knemu Tan M {pinr M10)

PBS 1M

§3-811639-081

-| PBS 1250 A

e nemu TN V

=V knema 35-240 mm?} ¢ kanaiy Ha
- npeanasuTenaTe

PBS 1-V-0

3

KeRdHrypaLua

I PES 1250 A
21 & knemn TR M (BuHT M1} ¢
| kanaum wa npegnasstennte

PBS 1-M-0

KoHbMIypaLma

| pBs 2.400 A
| ¢ knemws THR V
“| {V xnema 35-240 mm?)

PBS 2-V

63-811639-011

| PBS 2-400 A

| & st 1n1 M (pyHT M10)

PBS 2-M

63-811639-031

| PBS 2-400 A

¢ knemy Tha V

{V knema 35-240 mm?) ¢ kanaus Ha
| npepnaswtenure

PBS 2-V-0

KOHtbHEYpaUma

{PBS 2-400 A
.{ c kniemu Tvn M (BnT M10) ©
Kanaly Ha npeanasuTenuTe

PBS 2-M-O

305035

koudmrypaLwa

$PBS 3.630 A
C Knemu sun V
(V knema 35-240 mm?)

PBS 3-¥

63-611639-021,

PBS 3-630 A
“F e knemd Tun M (aunT M12)

PBS 3-M

63-811639-p41

PBS 3-630 A
G KNemd TUn V
{V knewa 35-240 mm?) ¢ kanaiW #a

PBS 3-V.0

4003

KORGHrypaLma

NpEqNasKTenuTe

g s

e
502 | s3s0p |
T 105
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OcHoea 3a npegnasutenu PBS ¢ V knema 2 x 240 mm? / 1 nonoc
(BHL3MOXHOCT 38 MOHTMPAHE Ha 2 Xuna cbe ceveHne 240 mm? Bb8 BGAKa Kiema)

!

Tabnuua 12. Oavadverune Ha PBS 2 x 240 mm? chrnacHo B1Aa Ha Knemure

APATOR 4%

QOaHaueHne
Ha anaparta

Knema

YepTen Ha

CeveHue Ha xabenHuTe xuna

MomeHT Ha
3aTarate

PBS 2-2V
(400 A}

V —knema
Ne 20240
2150 — 2408W

fea npoeoaHnka 35-240 mm?
V-xnema 3a [WPEKTHO CBbp3BaHe
Ha NOUWMCTeHMTe OT U30NaLUXA Mina
CbC CeveHhe:
35 - 120 mm? €335 - 150 mm? @
50 - 185 mm? €8> [50 - 240 mm?

30 Nm

PBS 3-2V
(630 A)

V — knema
Ne 20240
2150 — 2408W

V-knema 3a JUPEKTHO CBbp3BaHe
HA NOYMCTEHUTE OT WBONALWA XNNa
CbG CeveHWe:

35 - 120 mm? €335 - 150 mm’> @
50 - 185 mm’gp| 50 - 240 Mg

30 Nm

C PBS32VO.

HanbnHeHue

Q3HaveHue

ApTukyn Ne

 Tabrnua 13. Ocosa PBS 2/ 400A W PBS 3/630A 6

| PBS 2-400 A
Sre nsofiHM knamu THR V
=| (V knema 2x50-24¢ mm?)

PBS 22V

63-811639-061

-} PBS 2-400 A

i} & BBOAHMK kieME N V

< (V xrema 2x53-240 mm?) ¢ kanauy Ha
7| npeAnasuTemmTe

PBS 2-2V-0

KoHUrypailva

S PBS 3630 A
"+ G pBOYHN Knes wn Y
.1 {(V knema 2x50-240 mm?}

PBS 3-2V

$3-811639-081

| PRS 3-630 A
+| C npoiiin kness T V
= (V rema 2x50-240 mm?) ¢ kanatis Ha

PBS 3.2V:0

ROHCUTYpaLus

| npennasnTenvTe

3:0

“Ai1ed3

305+0.3

B TGO e R

s || ener

15805 -

118505 o
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APAT O

OcHoBga 3a npeanasuteny PBS cbc cTpaHUUHO OTBeXAAHE Ha U3BoauTe

eeens gy o

{paanenste, CheAUHABAHE HA WUHWTE)

Tabnuya 14. QanaveHue Ha PBS min cvepunuten’

Osr;?‘t;eHme Ha Knema YepTesx Ha WNason MomeHT Ha
para KﬂeM@Ta 3aTsAraHe
PBS 2-NL (400A) | M~ HTOR % fiasa cTpaHa 32 Nm
PBS 2-NR (400 A) | M PTTO8 ,% [isicna cTpaHa 32 Nm
PBS 3-NL (630A) | M~ pTosa % NABa crpaa 56 Nm
PBS 3-NR (6304) | V "m‘;“’aa % [IsicHa cTpaHa 56 Nm

 Tabriniia 15, OcHosa PBS 1/250APBS 2/400 AW PBS3/630A 6

HanbnHexue

QOaHadeHune

Aptikyn Ne

1 PBS 1:250A
i ¢ OTBEXAAHE HE WIBOAWTE OT IiABaTa CTpana

PBS 1-NL

63-811673-051

-\ PBS 1250 A

5§ C OTBEXABHE Ha YIBOAWTE OT AAcKATA CTpaHa

PBS §-NR

63-811673-061

1PBS 1-250 A
] € OTBRXARHE HA #IBOAMTE OT NABATA (TPaHa
- C Kanauk Ha NPeanasuTenves

PBS +NL-C

KoHdwrypayus

] PBS1.250A

] ¢ OTBOXAAHE Ha ¥IBOANTE OT BRCHATA CTPaHa

-] € xanauy Ha npegnasuteniie

PBS 1-NR-O

# "
,

xonctgﬁrypag%s;i

4

| PBS 2.400 A
¢ QTBEXEAHE HA WIBOAUTE OT NABaTa CTPaHa

PBS 2-NL

v
63-811673-014

| paS 2400 A
G 0TRE}N[aHE Ha WIBCANTE 0T jiRcHaTa ¢TpaHa

PBS 2-NR

§3-811673-03

PBS 2-400 A

| ¢ OTBENAAHE HE WIBCANTE OT JisiBara ¢TpaHa c

-| Kafalii Ha npeanaskientie

PBS 2-NL-O

KoH(Urypauua

" | PBS 2-400 A
€ 0TBEX/1aREe Ha NIBOLUTE OT AACHATA CTPaHa
-1 € Kanaiy na npegnauTeniite

PBS 2-NR-C

KoHtburypauus

—
;=]
=

PBS 3-630A

| c oTBEX1aHe HA W3BOLHUTE OT AABATA CTPaHA

PBS 3-NL

.| PBS 3-630 A

C OTBEXAaHe Ha n3BOAUTE OT AACHATA CTpaHa

PBS 3-NR

PBS 3-630 A
¢ OTBENX/lAHE Ha WSBDANTE OT NIARATE CTPaHa

- | ¢ KanauwW Ha npeanaskrenante

kléﬂHd‘J%ypaLiHﬂ

s
. —-..,__j - C_g

R R

PEBS 3-630 A
C OTBENAANE HA HIBOANTE 0T ARCHATa CTPaHa ¢
Kanaly Ha Npeanasuienure

KOHIBHTYpaLWs

| ez |
KTTTENE

T R

* OgHdea 3a npeanasum_e:_m PBS chC CMPaHUYHO PasNORoKeHUE Ha ussoduime
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TABIMLA 16, Akcecoapu no PBS 1, PBS 2, PBS 3

BuHToea Kiema -~ M103a PBS 1 M PBS 2, M12 3a PBS 3 2a

APATOR

M CBBp3BaHe Ha kabenu obopyasasn ¢ kabenHn HakpaikHnLK .
{xomnn. - 3 8p.)
50-408W V—Knema 33 AMPEKTHO CBLP3BAKE Ha MouncTeHuTe 0T uaonauwﬂ
HANA CBE CeYeHre, :
195100017 35- 95 mm? 35 - 120 mm* @ 150 185 mm? @ 50 - 240 mm? .®
70-3008W V-Knema 33 AMPEKTHO CBLP3BaHE Ha noqmcrenme oT naonauwﬂ '
KUIA CBC CeHermne: . :
1119510013T 50~ 120 mm* @) 70 - 150 mmzs 70 - 240 m_m’@ 95 - 300 mim? <P
2160-2408W  V-knema 3a .mfip'ek-n-lo CBbP3IBAHE Ha noamcréu'me OT n3onauma '
Xina Cbe cederpe: ' R
111956100077 35-120 mm?@ ras 160 mm @ 50 - 185 mm? @ 50 - 240 mm? @
V0.240/ I‘EpMCbe.qumenHa tnHa K'bM V- Knema 3a Monra»c Ha mnna r:bc .
11195100027 ceqe:-wle or 35 mm2 fals] 240 mm2 _ -
g V- KneMa HS (CTDMaHeHa) 38 MOHTAX Ha npoaommx m:c :
HS 50-240 ceveHne 50 - 240 mm?. ,,se K REON,
HS 2/50-240 V- Knema Asom—ea HS (CTOt;ﬂaHBHa) 3a MDHTE)K Ha 2 ﬂpOBO,D,HMKa
c:;c ceverme 50 - 240 mm ,,se :
ﬂpnmcxama Knema Tun nya nosaonﬂaau.ga MOHTEX Ha PBS 1 2 3
m:pxy HenepqaopnpaHM (kK. (Komrin —3 ﬁp )
Kanax Ha peaepsﬁom MHCTD Ha LHMHUTE Ha paacmsﬁme 185 mm
13614000067 ~ WwupuHa; 50 mm, g:u:anHa 562 mm, neﬁenMHa 3mm - e
i/laona;_{moHeH umd)’r 3a MOHTa}K Ha KanaK c Ll.ilf‘lpMHa 50 mm MS o '-:;'
136140000171 (xomnn, -2 6p.) EARR i
Kanak Ha peaepst-toro MACTO HA LIMHUTE Ha paacrosﬁme 185 mm. J
1361400007T wupvea; 100 mm, gemkuna: 562 mm, gebenmna: 3mm . -/
$361400002T Msonauwomn u.mc_pr 3a MOHT&)K Ha Kanak ¢ LUMpMHa 100 mm M‘12

(KOMHJ‘I -2 6p )

51-830313-01

AN
Kanak mpaBHmeneH AOI‘IbJ’IHMT@ﬂeH kanaK 3a U3pasHABaHe H
y,qwmaBaHero OF KanauTe Ha Ka6enHme Kriemn '

51-930272-011

Kanak Ha HpHCbEAwHMTenHaTa LLEAHA, nperpaga orfenswia
LWMHKTE Ha Ka6enHaTa Knema.

51-930271-021

Kanak Ha kabenHuTe KneMmn

51-836288-011

Kanak #a npep,nasmenme

U.U. 00+3

3a3emuTen yHuBepcaneH 3a ronemudn: 00, 1,2, 3

Wi
4

ikl
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pegnaswten-pasequHWTENUTE CE NPOM3BENYIET B ABe
Bepcui:
- 84HONOMIOCHO BKIIOHBAHE/ M3KMIOUBAHE (OTHeNHO BeAka
thasa)
- TPUNOMIOCHO BKMOWBaHe UaknouBare (TpuTe (basu
egHOBpeMeHHO)
KoHcTpykuMsaTa € C©bC 3aBUCHMO 33ABWKBAHE (PBYHC),
nopaayn KoeTo onepalluuTe Ha BKIIOYBAHE U W3KMIOYBaHE
TpsabBa Aa ce W3BBLPLLBAT C PE3KK ABUMEHHS.
PasepnuHurennre ARS ce npeanarat B TP ronemmnHm;
00 - 160A; 1 — 250A; 2 — 400A4; 3 — 630A,
tiupunara na paseguuutenute ARS ¢ ronemuda 00" e 50
mm, & Ha ronemitHnte 1-250A, 2 - 400A n 3 -400A e 100
mm. PaseguHutenute ARS ca npegHasHaJdeHr 3a MOHTaM
Ha WuHW Ha pascToanna 185 mm mexay Tsax. Araparure ¢
wupuHa 007 v ce NponaeexnaT B OBE PAasHOBUAHOCTU!
- ocHoBK ARS 00/185 — (160A) 3a MOHTaXK Ha LUMHK C
pascTosHua 185 mm;
- ocHoBu ARS 00/M00 — (16DA) 3a MOHTaXK Ha LMHY ©
pasctogHug 100 mm.
OcHoBaTta Ha npeanasuTen-pasefyHKTENs e NPon3BeeHa
OT HeropuMm croinoHanbsiHed nonuectep. CpebbpHoTo
ransaHu4HC NOKPUTUE HA KOHTaKTMTe Ha ARS ocurypssa

Paszeguuutern ¢ npegnazutenu ARS 690V AC

HUCKW 3ary6u. Kabennute wnemy B anapatute ARS
OCUTYPABAT AWPEKTHO CHBLPIBAHE, KAKTO HAa HOYMCTEHUTS
OT u3onauusATa Xxuna ot kabenuTe, Taka ¥ Ha kabenHw
MiNa cve 3anpecoBani kabennu Hakpadinmugn. KopnyckT
Ha ARS ¢ pguroracutenHuTe Kamepn € W3NLIHeH oT
Heropuass nonvamug ycunes CbC CTLKASHO BnakHo. B
CTAHAAPTHOTO CM M3ITBJIHEHNE UMa KOHTPOMHM OTBOPU 3a
uaMmepeaHe Ha HanpexeHneTo. AnapatkTe ARS nossonsAsar
U3MNOA3BaHETO Ha TOKOBY TpaHCcOPMATOPY 1t aMnepMeTpu.
Pasepuuutenute wmaT cTeneH Ha 3awuta P20,
[pepnarasuTe AOMBLAHUTENHO aKCECOapW NO3BONNBAT Aa
ce MeoHTUpaT pasnyyny ronemuHn ARS Ha ofua cuctema
OT LUMHY W YNECHABAT eKcnnoaralusaTa.
CrollecTBYBaT CHLUO TAKa ¥ CNELMANHA NSNBIHEHNA MEXOY
KOWTO:

- ARS 2/400A u 3/630A C Eb3MOXMHOCT 338 QUPSKTHO

CBbp3BaHe Ha ABa Kabena ¢ gnamersp 240 mm? Ha Besika

Knema,

-2 xARS 3-6-M ~ apoeH paszeguHuten 2 x 830A ¢ WwnpuHa

200 mm no3BonABaLLKY BKTHOMBAHE 1 U3KMIOYEAHE Ha TOK

ao 1250 A,
Bcwyky ronemuHn pasequHUTEnK ca fOCTaBsHIA B KOMIEKT
€ Knemu (HanpymMep BUHTOBYM, MOCTOBY Wik TUN V) 1 Kanauum
3a 3axpaHBaLuTe Knemu,

Tatruua 17. TexHUUECKK XapaKTeprcTIKMI

T e oo : - o |e ol o e OD'" L] P IRRIES T3 EUREE ] O
. PR 1. It <f. - . = @ . | x x I IR = O} A & ) Q9 = Lt
o lsseT s 82|88 2eB Belses| B eEl28 5| |2
1T IR E8|lESi v | ZTSlogZClozo| T80 F|2Z183 81 - -gﬁ-m-
= 0 . = b -~ ST ([ro 8 O g= |85} T ITE] QL
Z@  Eg|f® g8 |9 ii:erzzz|SElcE| R |ER|EE| o5
WUe  [39zs| SE |88 eTE 85 /5 RS kel |0 2t
X« P FE| 88 | s5|s88/s48/ 288/ 5 (58|28 8| JiE
| umrn, {uknn |-
AC-21B | 690
ARS 00/100mm | 160 | 680 | AC-22B | 690 25 100 l1to000| & |4060|16001] 200 | 30 | 12| 00
AC-23B | 400
ARS 00 160 | 690 ﬁgj;_: ggg 25 100 | 1000 | 12 7| 40-60| 1600 | 200 | 20 | 2,6 | 00
AC-21B | 690 P
ARS 1 260 | 690 | 2 50 100 | 1000 | 12 | 4060/ 1600 | 200 | 20 | 68 | 1
AC-21B | 690 N
ARS 2 400 | 890 [ Tt 50 [ /f00 °f 1000 12 4060|1000 | 200 | 20 | 68| 2
ARS 3 630 | 680 gﬁjzg ggg 50+ | | 100 ;éoéo 12 |40-60] 1000 | 200 | 20 | 72| 3
2ARS 3 AC-21B J 00 |1000| 12 |4060| 1000} 200 | 20 { 15 | 3

i
- MHCTanupake B NOMEWEHWS, HECHABDNKALWM npax,

passroau v B3PUBOOTACHM rasoss,;
- B0 BUCOYMHA Had 2000 MeTpa HaZ MOPCKOTO pasHulie

- BBH OT NoMeLlleHMsTa — 8 Tabna CbC CTENeH Ha 3aWuTa = -

IP 34. 4 | /,

- OKoRnHaTemnepaTypa oT-25°C a0 +55°C - npw na3nonssaHe
Ha paseguHuTEnUTE npw Temnepatypa ot +41°C po
+45°C TpAbea Aa ce Hamany CTOMHOCTTa Ha Toka |, ©
5%, a B TeMneparypHus MHTepean oT +45°C po +55°C
CTOWHOCTTa Ha Toka |, Tpabea fa ce Hamanu ¢ 10%.

12
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APATOR

BeprukaneHd npepnasuren-paszeguHurten ARS 00/400 mm 160A 690V ~
pascToamns mexgy wrHute 100 mm

Tabnuua 18. OzHaueHre Ha ARS 00 cernacHo Buia Ha KreMuTe

OsHaveHne Ha KrieMa CHWMKa Ha CeveHue Ha MomeHT Ha
anapata Kremara KabenHute xuna aaTAraHe
S - MocToBAa
& - 2
& (2xM5) 4-70 mm 8 Nm
@

@ M KaGenex
@ ARS 00/100mm ~ BunToRa HaKpamRH1K 20 Nm
(160 A) Ma £0 185 mm?
V -~ cektopa 1,5- 95 mm 6 Nm
{2xM5) ’

KbM gnemuTe Tvn M MOraT 4a Ce CBBL{KAT LMHM C MAKCHMANHA umpyHa 20 mm.

ARS 00/100mm :
.ARS 00/100mm-W - osHaueHue Ha anapam oﬁopyaeaH Cbe CeeriuHHa cuaHanuaauu.q 3a usaapHHe Ha npednasumenn
"ARS 00/100mm-V -

R R

i Wanbrmenwe Qanayenne Aprikyn Ne
=:| ARS 00-160 A

1 BKNIOMBAHE HA 3 hathl SHOBPEMEHHO G BAHa ADXKa {pAICTORNMS Mexy WiHkTe 100 mm, knemn S — MocTosM {4-76 mm? + ARS 00/100mm-W 63-811628-021
2 Meawmosn (M8)

| ARS 00160 A ,

| BRINOUBAKE Ha 3 dhasu eLHOBPEMENHD CoHa Apbika (pAIcTORHMA Mexay wiHuTe 100 mm + kanak, ARS 00/100mm 63-811628-011
| knemn 8 ~ moctopy (4-70 ma?) + M-sunToes (MB) £
. |ARS 00-160 A ARS 00/400mm-Y | 63:811628.031
| pascrostus Mexay wanure 100 mm + xanak, V-knemu cexophu (1,5 - 96 mm?) E

'_B__ep_muxanen _npeanaéumen_-paseduﬁun;a'én' .
ARS 00/100 mm ¢ axkcecoapu R

1. OcHoea 8. Knema mocmosa 00-S 13. EfreMenm cueHanuaupatl

2. Kopnyc 9. Knema suHmosa 00-M Uzzapanemo Ha npednazumens W
3. Kanak 10. Knema cexmopra 00-SV 14. Tabenka unchopmarjuiorya

4. Opwxka 11. Knema Kkyxa 15. Onopa nod kanaka 3a

5. [llposopus 12. waonpeexmoqeamen pes3epsHoOmo MAcmo

6. Kanak Ha knemume 3a nonomeHuemo Kangka Ha 16. Kanak 3a pe3epeHomo Macmo
7. pazeduH nen,q ' - 17. Honew kanak uspasHAsall]

foper kanak uspasnasauy
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