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3 BBJ-SEP TESTING LABORATORY
_\.«»\04-7‘03 Warszawa, ul. Pozaryskiego 28, POLAND

Applicant’s name . ;RATOR SA,
AAAress ....ovivvcciire et 87-100 Torun, ul. Zolkiewskiego 21/29  POLAND

Test specification:

Standard |IEC 60947-3:1999 (Second Edition) + A1:2001 + A2:2005

in conjunction with IEC 60947-1:2004 (Fourth Edition)
o EN 60947-3:1999 + A1:2001 + A2:2005 in conjunction

£

‘a\k with EN 60947-1:2004
Test procedure.......... ST /} ........ : CCA
Non-standard test method".......... © N/A
Test Report Form No. ..o . IECENB60947_3B
Test Report Form(s) Originator........ . OVE
Master TRF ..o, : Dated 2006-08

Copyright ® 2006 IEC System for Conformity Testing and Certification of Electrical Equipment
(IECEE), Geneva, Switzerland. All rights reserved.

This publication may be reproduced in whole or in part for non-commercial purposes as long as the IECEE is acknowledged as
copyright owner and source of the material. IECEE takes no responsibility for and will not assume liability for damages resulting from
the reader's interpretation of the reproduced material due to its ptacement and context.

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

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

if this Test Report Form is used by non-CCA members, the CIG logo and the reference to the CCA Procedure shall be
removed.

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

Test item description ..ot Fuse-switch disconnectors

o

Trade Mark oo ; .

Manufacturer............ci 1 APATOR SA. ST B
87-100 Torun ul. Zolkiewskiego 21/29 ~POLAND-

Model/Type reference .......c...ou..... . ARS?2 _

RAHNGS c+...oover e . see page 4 /
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Testing procedure and testing location:

CBICCA Testing Laboratory:

Testing locatior/ address ... g

(] Associated CB Laboratory:
Testing location/ address........ooccvevinien. :

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

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

e

¥ BBJ-SEP TESTING LABORATORY
20-150 Lublin, ul. Rapackiego 13/15, POLAND

Leszek Krzyzanowski

7
Dariusz Szczepanowski \1;2/2/"( wA
()

Ll Testing procedure: TMP

Tested by {(name + signature)......... o N/A

Approved by (+ signature) ............. N/A
Testing location/ address.......cccvvvninnn s NIA
O Testing procedure: WMT

Tested by (name + signature)..........  N/A

Witnessed by (+ signature)............. N/A

Approved by (+ signature) ............  N/A
Testing location/ address.........covoveeronenn. o N/A
(] Testing procedure: SMT

Tested by (name + signature),......... N/A

Approved by (+ signature) ............. o NIA

Supervised by {+ signature)........... N/A
Testing location/ addiess.....oocccvvcrvcioianns NERNTEN
L] Testing procedure: RMT

Tested by (name + signature)......... N/A

Approved by (+ signature) ... N/A

Supervised by (+ signature)............ o N/A
Testing location/ address..........ccccceverinns © NIA

TRF No. IECEN60947_3B
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Summary of testing:

A2/8 (AC-21B, 400 V)

Test Clause Requirements - Test Sample No. Verdict
sequence N .
5 Product infermation ) ) A2{10 P
0 7 Constructional and performance requirements | A2/10, A2/11, A2/15 P
Temperature rise o P
] Dielectiic properties P
= Making and breaking capacity A2/l (AC-228, 690 V) P
I Dielectric verification 25”? (/\222}2 ggg :ﬁ) P
§ n%Leakage current _____ /\?!/0 8:0;1 o v; P
6. [Temperature-rise verilication P
: Ef“renqth of actuator mechanism . N/A
Operational performance A212 (AC-22B, 690 V) P
N igielgctric verification ﬁég Eﬁgg?g ggg \\2 p
L;eakage current P

Y X . e f
“JTemperature-rise verification

Short-cireuit performance capability

Fuse protected short-circuit withstand

5 3. Biclectric verification

“{_eakage clirrent

~iTemperature-rise verification

3w

Overload test

Dielectric verification

Leakage current

Temperature-rise verification

A219

W0V |TW|TIT

) Short-circuit breaking capacity with alternating current test was carried out at Laboratorium Badawcze
Aparatury Rozdzielcze] of Instytut Elektrotechniki in Warsaw. The particular results of the test are given in test

report No. 7670/NBR/08 from 2008-06-12, see Annex to this report.

Summary of compliance with National Differences: —

TRF No. [IECENG0947_3B —
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Copy of marking plate:

A APaTOR
o ARS 2-6-M \B/ C €
vl 1 &y

Un26§)0\/( i d lﬁzigsho()ﬁ\
2 rnx(—&S\/\i

AC-21B/7690V
AC-22B8/690V

LO-60HZ 1P 30
PN-EN 609473

% ApaTOR

v ARS 2-1-2v\B/ C €
vl 2
Up=690V ~

AC-21B/690V
AC-22B/690V

pos q
ln=le=&00A
2 P o= 45w
LO-60HZ 1P 30
PN-EN 60947-3

RN
w ARS 2-1-v B
My gMW‘MMM — /“gf’: qv.._.._-

Up=690V ~ In=le=b00A
2 2 = L5 W

L0-50Hz 1P 30
AC-22B/7690V | PN-EN é:')()i)ZﬁIA}f

AC-21B/690V

Marking of samples for tests:

Type of fuse-switch disconnector

Number of samples

Date of receipt

ARS 2-6-M A2/1, A212, A2/3, A2l4, A218, A2/6, A2I7,
A2/8, A2/9, A2/10, 2008-05-16
3W (sample tested at IEL in Warsaw) —
ARS 2-1-V A2011, A2112, A2/13, A2/14
2008-05-16

ARS 2-1-2V

A2I5, A2i18, A2/17, A2/18

TRF No. IECEN80947_3B
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Test item PartiCtlars o renmm o mirmmssrsrn
- method of operation ... TR c Manual
# SWIChING DOSIHONS v mamnmmansmmsswvmess O
- number of poles ... i NIRRT NI : 3
- kind of current .o b STIUROON  AC
3
40...60 Hz
2
- rated operational voltage Ué\{}/ b I R 400V, 600V - AC
- raled insulation voltage Ui [\/)\x et 1000V
- rated impulse withstand voltage Ui(ﬁp{i@@‘ ............... ©oA2kV
- conventional free air thermal ourreﬁgjih (A) ............. ¢ 400 A
- conventional enclosed thermal curre:‘izﬁ]\thg _}\) ........ S
- rated operational current fe (A) 400 A
- rated uninterrupted current u (A) s : 400A
- utilization category ... | SO— . AC-22B, AC-21B
Short-circuit characteristic......... s ) ...................... ;
- rated short-time withstand curre\ﬁ}”t(;\ (KAY. oo, T
- rated short-time making capacity lem (kA)............ p J—
- rated conditional short-circuit current ... o100 kA (fuse link 400 A)
Rated and limiting values, auxiliary circuits ................ :
- rated operational voltage (V) ..o oo H——
- rated frequency (Hz) oo oo M
B (11 T=Tige] o[ o1 1| R R
- number and kind of contact elements..............o. -
Co-ordination of short-circuit protective devices ......... :
- kind of protective device ...  fuse link 400 A gG
Possible test case verdicts;
- test case does not apply to the test object ..o o NIA
- test object does mest the requirement..................... o P (Pass)
- test object does not meet the requirement............... . F(Fall)
Testing: mmamsmmsmsma T s sirars ;
Date of receipt of testitem ..o . 2008-05-16 5
Date (s) of performance of tests.....occiioinii. . 2008-05-16 ... 2008—07—3;‘1' ' ! -1

TRF No, IEC/ENG0S47_38
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General remarks:

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

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

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

Note: EN Group Differences together with National Differences and Special National Conditions, if any,
are in the Appendix to the main body of this TRF,

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

General product information: —

TRF No. [EC/ENB0947_3B
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IEC /EN 60947-3

Clause Requirement + Test Result - Remark Verdict
5.2 MARKING
Marking on equipment itself or on nameplate or nameplates atlached lo the P
equipment and legible from the front after mounting
- indication of iheﬁgpen and closed position Visible isolating distance P
hetween open contacts
- suitability for isolation™, P
- disconnectors ACQOc ﬁd@C?O only: marked N/A
"Do not operate underfoad™s. -
Marking on equipment I“lOf}l%équd to be visible after mounting: P
- matmfacturer’s?ﬁame or {raben;\érk o ArATOR P
- ype designation éqgérlal 1)4‘5.:mber ARS 2 P
- ratex] operational cgz\:éﬁ/ See copies of marking plates P - '
- rated operational voi;age\j BI0V - AC p
- utilization category \‘ AC-228, AC-21B P
- rated frequency ‘i\% 40~ 60 Hz P
- manufacturer's claim forf coimpliance with EN 60947-3 P
[EC/EN 60947-3 /
- degree of protection / NIA
Marking on fuse~cowg)ination units; P
-fuse type 296G P
- maximum rated current 400 A P
- power loss of the fuse-link 45W P
ldentification of terminals: P
- line terminals P
- load terminals L1, L2, L3 P
- neutral pole terminal N/A
- protective earth terminal N/A
Data in the manufacturer's published information: P
- rated insulation voltage 1000 V P
- rated impulse withstand voltage for equipment 12 kv P
suitable for isolation or when determined
- pollution degree, if different from 3 3 P

- rated duty Uninterrupted duty P

- rated short-time withstand current and duration

TRF No. IEC/ENB0947_3B
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IEC [ EN 60947-3

Clause Requirement + Test Result - Remark Verdict
- rated short-circuit making capacity N/A
- rated conditional short-circuit current 100 kA (500V AC) P
7.1 CONSTRUCTION P
7.1 Materials P
7.1.1.41 Resistance to abnormal heat and fire P
Glow-wire test according to 1EC 60695-2-10 and |1EC 60695-2-11 e
Parts made of insulating material necessary to retain current-carrying parts in P
position: test temperature 960 °C
No visible flame and no sustained glowing see appended table 7.1.1.1 P
Flames and glowing extinguish within 30 s see appended table 7.1.1.1 P
No ignition of the tissue paper see appended table 7.1.1.1 p
Parts of insulating material not necessary to retain current-carrying parts in P
position, even though in contact with them: test temperature 650 °C
No visible flame and no sustained glowing see appended table 7.1.1.1 P
Flames and glowing extinguish within 30 s see appended table 7.1.1.1 P
No ignition of the tissue paper see appended table 7.1.1.1 R
Tl 2 Current-carrying parts and their connection P
7.13 ClBEIANGCES. oot eer e s ;| see appended tahle 7.1.3 P
Creepage distances ... :| see appended table 7.1.3 p
POllUtion degree ... o 13 —
Comparative tracking index (V) .o : 1500V —_
Material group ... | e
7.1.4 Actuator P
7141 Insulation —
Actuator insulated from live parts for —
- rated insulation voltage 1000 V P
- rated impulse withstand voltage 12 kV R
Actuator made of metal e
- connected to a protective conductor or provided N/A
with an additional insulation
Actuator made of or covered by insulating material : | — —
- internal metal parts, which might become N/A

accessible in the event of an insulation failure, are
also insulated from live parts for the rated insulation
voltage

TRF No. [EC/ENB0947_3B
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IEC [ EN 60947-3
Clause Requirement + Tesl Result - Remark Verdict
7.14.2 Diraction of movernent
The direction of operation for actuators shall where
applicable conform to IEC 60447
There s 10 doubt of the "I" and "O" position and the P
dir ernga of’ oprratsan
7.1.5 of Indicalic camam poc:;t on P
Paid :
7151 Visible isolating distance P
between open contacts in the
] open position
7462 Indicatiopﬁﬁhe actuator
7.1.6 Additional \§5fe}§/ requirements for equipment suitable for isolation
7.1.6.1 Additional cgﬁstnmtxanal requirernents for equipment suitable for isolation
(Ue > 50 \!’)
- marking apcording to 5.2.1b P
- indicationj}of the position of the contacts P
- cafaTion of the actuating mechanism P
- minimum clearances across open contacts {see 14 mm -
Table X, Part 1) (Mmm) cooiioeioiiiiomo. ;
- meastred clearances (Mm) ..o 135 mm I
- test Uimp across gap (KV) oo ©118,1kV P
7.1.6.2 Supplementary requirements for ecuipment with provision for electrical interlocking N/A
with contactors or circuit-breakers:
Auxiliary switch is rated according to N/A
IEC 80947-5-1 {unless the equipment is rated AC-
23)
Time interval between opening of the contacts of e
the auxiliary contact and the contacts of the mcun
POlES: 220 MS o e Ll
Measured time interval (Ms) ..., Do L NA
During the closing operation the contacts of the N/A
auxiliary switch closes after or simultaneously with
the contacts of the main poles
7.1.6.3 Supplementary requirements for equipment provided with means for padlocking the N/A
open position:
The locking means is so designed that it cannot be N/A
rermoved with the appropriate padlock(s) installed : ‘
Test force F applied lo the actuator in an attempt to iy S _,
operate to the closed position (N} ..o, D = |

TRF No, IEC/EN6G0947_3B

’[%D




Page 10 of 48

Report No. LA-08.121/E

IEC | EN 60947-3

Clause

Requirement + Test

Result - Remark

Verdict

Rated impulse withstand voltage (kV) «.ooeene d

Tast Uimp on open main contacts at the test force

7.1.7 of
Part 1

Terminals

7474

All parts of terminals which maintain contact and
carry current are of metal having adequate
mechanical strength

(see 8.2.4 below)

Terminal connections are such that necessary
contact pressure is maintained

{(see 8.2.4 below)

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

(see 8.2.4 below)

Terminals do not allow the conductor to be
displaced ar to be displaced themselves in a
manner detrimental to the operator of equipment
and the insulation voltage is not reduced below the
rated value

(see 8.2.4 below)

8.2.4

Mechanical properties of terminals

Terminals of type V

Mechanical strength of terminals

Sample No A2/11

Maximum cross-sectional area of conductor (mm?)

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

240 mm* (rigid)

Diameter of thread (mMm) ..o :

11,8 mm

Torque (NI souscssmmsantomn ammmiiiesinsssmsssnn ¢

1,1 x40 Nm = 44 Nm

5 times on 2 separate clamping units

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

Conductor of the smallest cross-sectional area
(IMIMZ) oo e bt eanes :

50 mm” (flexible)

Number of conductor of the smallest cross section:

1

Diameter of bushing hole (mm) ..o, :

15,9 mm

Height between the equipment and the platen ....:

343 mm

Mass at the conductor(s) (Kg) ..cocvovvrvivrciiinenna, :

9,5kg

135 continuous revolutions: the conductor neither
slips out of the terminal nor breaks near the
clamping unit

Puli-out test

Force (N), applied for 1 min. .o i

During the test, the conductor neither slips out of
the terminal nor breaks near the clamping unit

TRF No. IEC/EN60947_3B
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IEC 1 EN 60947-3

Clause

Requirement + Test

Rasult - Remark

Verdict

Condugtor of the largest cross-sectional area
10 !

240 mm? {rigid)

Number of conductor of the largest cross saction :

Diameter of bushing hole (mm) ..o :

28,6 mm

Hclght between the equipment and th@ platen ....:

4684 mm

Ma':‘&at the conductor{s) (Kg) ..o :

20 kg

e
alinuous revolutions: the conductor neither

p S Ow‘gmyg terminal por breaks near the

clar?mmg um

s‘iuil-out te§j

NN N N
Force (N), gpplied for 1 min. ..o :

578 N

Duung“?ﬁ/test the conductor neither slips out of
the taf mm\ai nor breaks near the clamping unit

Conductqr of the largest and smallest cross-
sactiofial 8B (BIM®) »ewwemmumsesmmnesen :

.}
Numb%r of-tonductor of the smallest cross section,
numbet of conductor of the largest cross section :

“Big\ameter o} bushing hole (mm) ..o :

Hei§i{taéfffleen the squipment and the platen ... :

Mass at the conductor(s) (kg) ..o, :

135 continuous revolutions: the conductor neither
slips out of the terminal nor breaks near the
clamping unit

N/A

Pull-out test

I

Force (N, applied for 1 min. oo :

During the test, the conductor neither slips out of
the terminal nor breaks near the clamping unit

N/A

71.7.2

Connection capacity

Type of conductors ... :

Rigidiflexible

Minimum cross-sectional area of conductor (mm?)

50 mm*

Maximum cross-sectional area of conductor (mm?)

240 mm°

Mumber of conductors simultaneously connectable
to the terminal ..o :

TRF No. IEC/ENG0947_3B
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IEC / EN 60947-3

the terminal nor breaks near the clamping unit

Clause Requirement + Test Result - Remark Verdict

8.2.4 Mechanical properties of terminals Terminals of type 2V P
Mechanical strength of terminals Sample No A2/15
Maximum cross-sectional area of conductor (mm?) ) —
ettt | 2X240 MM (rigid])
Diameter of thread (MM) ..o c 118 mm -
TOTGUEHNN) s v s s n g » 111 x40 Nm = 44 Nm —
5 times on 2 separate clamping units P
Testing for damage to and accidental loosening of conductor (fiexion test) P
Conductor of the smallest cross-sectional area —
a1 YOS . 150 mm® (flexible)
Number of conductor of the smallest cross section: |2 —_
Diameter of bushing hole (IMm) ......ccccorvvieirinnns ;1159 mm —
Height between the equipment and the platen ... {343 mm -
Mass at the conductor(s) (Kg) .......corvvcrcmiririronn. ¢ 19.5kg —
135 continuous revolutions: the conductor neither P
slips out of the terminal nor breaks near the
clamping unit
Pull-out test P
Force (N), applied for 1 min. ..., © |236N —
During the test, the conductor neither slips out of P
the terminal nor breaks near the clamping unit
Conductor of the largest cross-sectional area —
(M) oo : [240 mm? (rigid)
Number of conductor of the largest cross section @ |2 —_—
Diameter of bushing hole (Mm) ...oeoveveecrocn : 28,6 mm e
Height between the equipment and the platen ..., [464 mm -
Mass at the conductor(s) (Kg) .o.ovvereororinninn. ;|20 kg —
1356 continuous revolutions: the conductor neither P
slips out of the terminal nor breaks rear the
clamping unit
Pull-out test )
Force (N), applied for 1 min. ..o, . |578N —_
During the test, the conductor neither slips out of P

Conductor of the largest and smallest cross-
sectional aréa (MM) e i sissnsimssrmngm i

240 mm* + 50 mm®

TRF No. [EC/EN60947 3B
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IEC | EN 60947-3

Clause Requirement + Test Result - Remark Verdict
Number of conductor of the smallest cross section, |1 e
number of conductor of the largest cross section 1
Diameter of bushing hole (Mm) ..o o 1286 mm —
Height between the equipment and the platen ....: |464 mm .
Mass at the conductor(s) (Kg) v o 120 kg —
135 continuous revolutions: the conductor neither P
slips out of the terminal nor breaks near the
Cla‘mpmq unit
Pull-out Te@t =
Forca), a;\:xpnert FOF 1 . v eeeerceer oo, . |578N —
During th@{est me conductor neither slips out of P

' the tefmmal m:n blgaks near the clamping unit
Ccmducto; of“(hg largest and smallest cross- .
sechohal L . 240 mny + 50 mm*
Numbet gf ggﬂrctor of the smallest cross section, |1
number of conductor of the largest cross section @ |1
Dxamrbté(?&jf buéhlng hole{mim) s 115,99 mm e
Height between t)he equipment and the platen ...: 343 mm —_—
Mass at tﬁe eénductor(s) (KE) seamsmmursssns 2 5 kg —
135 contindous revolutions: the conductor neither P
slips out offthe terminal nor breaks near the
clampingAnit
Pull-out test P
Force (N), applied for T min. ..o © 1236 N —
During the test, the conductor neither slips out of P
the terminal nor breaks near the clamping unit

7172 Connection capacity
Type of conduclors ... e . | Rigid/flexible -
Minimum cross-sectional area of conductor (mm?) : | 50 mm’ .
Maximum cross-sectional area of conductor (mm?) , e
................................................................................ 240 mm®
Number of conductors simultaneously connectable —_
£ the LEIMINAL (ot D2

7173 Connection
Terminals for connection to external conductors s R
ara readily accessible during installation N

TRF No, IEC/ENB0947_3B
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[EC [ EN 60947-3

Clause Requirement + Test Result - Remark Verdict
Clamping screws and nuts do not serve to fix any P
other component

7.1.74 Terminal identification and marking P
Terminal intended exclusively for the neutral N/A
conductor
Protective earth terminal N/A
Other terminals L1, L2, L3 P

7.1.8 Additional requirements for equipment provided with a neutral pole N/A
Equipment provided with a pole intended for the N/A
connection of neutral, this pole shall be clearly
marked by the letter "N”

The switched neutral pole does not break before N/A
and does not make after the other poles except

- a pole having the appropriate short-circuit NIA
breaking and making capacity is used as neutral

pole, all poles may operate together

Conventional thermal current of neutral pole N/A

7.1.9 Provisions for protective earthing N/A

7.1.9.1 The exposed conductive parts are electrically N/A
interconnected and connected to a protective earth
terminal

7.1.9.2 Protective earth terminal is readily accessible N/A
Protective earth terminal is suitably protected N/A
against corrosion
Electrical continuity between the exposed N/A
conductive parts of the protective earth terminal
and the metal sheathing of connecting conductors
Protective earth terminal has no other functions NIA

7.1.9.3 Protective earth terminal marking and identification N/A

7.1.10 Enclosure for equipment

7.1.10.1 Design
When the enclosure is opened, all parts requiring | Integral enclosure
access for installation and maintenance are readily
accessiblo
Sufficient space is provided inside the enclosure P

TRF No. [ECIENG0947_38B




Page 15 of 48

Report No. LA-08.121/&

IEC /EN 60947-3

Clause

Requirement + Tesl

Result - Remark

Verdict

The fixed parts of a metal enclosure are electrically
connected to the other exposed conductive parts of
the equipment and connected to a terminal which
enables them 1o be earthed or conpected lo a
protective conductor

N/A

Under no circumstances a removable metal part of
the enclosure is insulated from the part carrying the
sarth terminal when the removable partis in place

N/A

The removable parts of the enclosure are firmly
ecured to the fixed parls by a device such that
th&y cannot be accidentally loosened or detached
owmgxto the effects of operation of the equipment

or \xm\atl&ns

N/A

Wi xen\én emcf@sure is so designed as to allow the
covws lo be c?&ped without the use of tools,
mean&iprowdad to prevent loss of the fastening
devices ™

N/A

q\;enctosq‘a is used for mounting push-buttons,
it isnot possiipleto remove the buttons from the
outsideaf thé enclosure

7.1.10.2

lnsulau‘pn N

N,

If, in ortler to-prevent accidental contact between a
metallic dnclosure and live paits, the enclosure is
partly or comp!etely lined with insulating material,
then this Imlng is securely fixed to the enclosure

N/A

7411

Degree o} protection of enclosed equipment

NZA

“‘.Degree of, pro tection ... e, i

N/A

\ “J

TRF No. [EC/ENB0947_3B
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JEC | EN 60947-3

Clause Requirement + Test Result - Remark Verdict
833 TEST SEQUENCE |: GENERAL PERFORMANCE CHARACTERISTICS
8.3.3.1 Temperature-rise Samples Nos. A2/10, A2/11 and A2/15
B ambient temperature 10-40°C ..o . 1 See appended tables 8.3.3.1 e
test enclosure W x H x D (mm x mm x mm) ... L= —
material of NCIOsSUrE. siuvrsusmusrmrmmiramy s D —
Main circuits, test conditions: -
- conventional thermal current Ith (A) ..o, ;1400 A —
- conventional enclosed thermal current Ithe (A) .1 | — —
- cable/busbar cross-section (mm?#) / length (mm): {240 m’ ——
Fuse-link details (fuse-combination units only): =
- manufacturer’'s name, trademark or ldentmcatlon —
ALK ionvinenitinivestonsesinnsnsrnsnsssesssssnensitsfiossivmmsmasaeres . |APATOR
- manufacturer's model or type reference ........... o JWTNH gG —
-rated cument (A) oo © 400 A —_
- POWET 1088 (W) oo cien e 3w —_—
- rated breaking capacity (kA) .o, o | 120 kA —
Measured temperature-rise.........coeeeerirvinivinironnns :| See appended tables 8.3.3.1 p
Auxiliary circuits, test conditions: N/A
- rated operation current (A) ..o, N R —
- cable cross-section (MM?) ..., M —
Measured temperature-rise.......c oo — N/A
8.3.3.2 Test of dielectric properties Samples Nos. A2/10, A2/11 and A2/15 P
B Rated impulse withstand voltage (KV) .vcoveen s 12 kv —
- test Uimp main circuits (KV) oo 0 [14,5kV P
- test Uimp auxiliary cirouits (kV) covoinoioninan Do— NIA
- test Uimp on open main contacts (equipment 18,1kV P
suitable for isolation) (KY) .oovvoiiviicnn, :
Power-frequency withstand voltage (V) ... » 12200V —
- main circuits, test voltage for & sec. (V) ... c1bs P
- control and auxiliary circuits, test voltage for — N/A
B 8BC: (MY isitiininivnesinsennsbovarassensronrsomsansasasstosissomanass :
Devices, which have been disconnected for the — N/A

power-frequency withstand voltage test................ .

TRF No. [EC/ENG0947 3B
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Clause Requirement + Test Result - Remark Verdict
Equipment suitable for isolation, leakage current ——
B not exceed 0,5 mA
Testvoltage 1,1 Us (V) o L7V —
Measured leakage current (IMAY oo 10,009 mA P
83.3.3 Making and breaking capacity Sample No.: A2/1
GtiIZAlIoN CABEBIY ~wwpsmsrmmmepsammemesas o |AC-22B —
- rated operational voltage Ue (V) ..o C 1690V —
- rated operational current le (A) or power (kW) .. | 400 A —
Conditions for make/break operations or make operation, AC-228: P
~testvaltage, U = 1,05 U (V) |L1725Y —
~ N\ L2:725V
AN AN L3725V
-SSR = 3 xle (A) |L1:1213 A
L2: 1216 A
™ L3: 1218 A
\ ;Sbwer FAGROF N\ rrenvermronserec s e D {L1. 085
AN ‘V L2: 0,65

L3: 0,65

Con'cﬁim;?pr break operation, AC-228

L3: 43,30 kHz

P
- test voliage, U = 1,08 U....ouresmasrrsnn (V) |L1: 725V —
) L2: 725V
\"~ 13: 725V
3 7T M R —— xle (A) [L1:1213 A —
\ L2: 1216 A
] h L3: 1216 A
prer} 2Tt O ———— ©|L1:0.65 —
N 12: 0,65
L.3:0.65
Number of make/break or make and break 5 make P
OPETALONS Livivtiveeirieer e e eeeereerens |5 break
- recovery voltage duration { z 50 ms) 725V P
ST 141=i7) glo (U] =11[sTp 1 1211 [PuuUNE————————— © 1440 ms —
- time interval between operations ..o, © 136s P
Characteristic of transient recovery voltage for AC-22 and AC-23 only P
- oscillatory frequency (KHz) .o 144,24 kHz o
- measured oscillatory frequency (kHz) ..o L1 42,80 kHz
L.2: 44,05 kHz

TRF No. IEC/ENG0947_3B
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Clause

Requirement + Test

Result - Remark

Verdict

% FACIOMY isesommenssss cia SuEs Suoscsarersanassiresssssssossrossss :

L1:1,09
.2: 1,07
131,09

8.3.3.3.56

Behaviour of the equipment during making and
breaking capacity tests

Test performed without:

- endanger to the operator

- cause damage to adjacent equipment

No permanent arcing

No flash over between poles and poles and frame

No melting of the fuse in the detection circuit

83336

Condition of the equipment after making and
breaking capacity tests

Immediately after the test equipment must work
satisfactorily

- required opening force not greater than the test
force of 8.2.5.2 and table 8

120 N (before the test 90 N}

- equipment is able to carry its rated current after
normal closing operation

8.3.34

Dielectric verification

test voltage: 2*Ue with a minimum of 1000V~...... :

1380 V

No flashover or breakdown

8.3.3.6

Leakage current

test voltage (1,1 UB) (V) oo :

759V

Leakage current (utilization categories AG-20A,
AC-20B, DC-20A and DC-20B): < 0,5 mA/pole ... :

N/A

Leakage current (other utilization categories):
& 2 MAIPOIB) cocisiioaiiviastoinisinsissenionismansossssesavarsansns :

0,009 mA

8.3.36

Temperature-rise verification

- conductor cross-section (Mm?) ..o :

240 mm?

-testourrentle (A) oo :

400 A

Measured temperature-rise...........ccccovevvcrernnn, :

see appended tables 8.3.3.6

TRF No. [EC/ENG0947_3B
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Clause l Requirement + Test Result - Remark Verdict
8.3.3.3 Making and breaking capacity Sample No.: AZ/3 P
~Ltilization catlegory’ s srasmsarmm ns s o JAC-228B —
- rated operational voltage Ue (V) ..., D400V -
- rated operational current le (A) or powey (kW) . 1400 A e
Condilions for make/break operations or make operation, AC-228: P
-testvoltage, U=105Ue....coiiinnion (V) |L1:420V —
L2:421V
L3421V
~testoumrent, 1 =3 Loiiiinni xle (A) LT 1215 A —
. L2: 1214 A
e L3:1218 A
L1:066 —
L2: 065
N Yy L3:0,66
Conditions\‘fb( break operation, AC-22B
- st voltage, UNs 1,05 U (V) |L1:420V
\\\X L2:421V -
SN 1.3: 421V
- test cfffjgaa\rji‘s@! I T xle (A) |L1:1215A — 7
SO L2:1214 A
A L3: 1218 A
S—
- power %actor ........................................................ v 1L1:0,66 B
: \ L2: 0,65
__________ \ L3: 0,66
NLr\h@g,gﬁyﬂake/break or make and break 5 make P
: OPEIAHONS 1o o 15 break
- racovery voltage duration { > 50 ms) 421V P
| - current duration (IMs) ..o » 1430 ms —
- time interval belween operations ... ©135s P
Characteristic of transient recovery voltage for AC-22 and AC-23 only »
- oscillatory frequency (KHz) oo 0 169,43 kHz _—
- measured oscillatory frequency (kHz) ... L1: 69,30 Hz
L2: 68,25 kHz P
L3: 68,85 kHz
a2 e © L1 1,08
L2:1,09 P
L3: 1,06
8.3.335 Behaviour of the equipment during making and P
breaking capacily tests

TRF No. IEC/EN60947_3B
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Clause

Requirement + Test

Result - Remark

Verdict

Test performed without;

|

- endanger to the operator

- cause damage to adjacent equipment

No permanent arcing

No flash over between poles and poles and frame

No melting of the fuse in the detection circuit

83336

Condition of the equipment after making and
breaking capacity tests

TV {™WW |V |V |Ti{T

Immediately after the test equipment must work
satisfactorily

- required opening force not greater than the test
force of 8.2.5.2 and tabie 8

110 N (before the test 90 N)

- equipment is able to carry its rated curent after
normal closing operation

8.334

Dielectric verification

test voltage: 2*°Ue with a minimum of 1000V~......:

1380V

No flashover or breakdown

8.3.3.8

Leakage current

T |

testvoltage (1.1 U8) (V) wiumsssmmnmsaasas :

759V

l.eakage current (utilization categories AC-20A,
AC-20B, DC-20A and DC-20B): £ 0,5 mA/pole ...:

NIA

Leakage current (other utilization categories):
L2MAPAIEY oo s :

0,010 mA

8.3.3.6

Temperature-rise verification

- conductor cross-section (MmM?) ..o, :

240 mm?

=1esl GUITEN 18 (A} voomnunmmsmssemimmmsnin -

400 A

Measured temperature-rise. ..o, :

see appended tables 8.3.3.6

TRF No. IEC/EN60S47_3B
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breaking capacily tests

[EC /EN 60947-3
Clause Requirement + Test Result - Remark Verdict
8.3.3.3 Making and braaking capacity Sample No.: A2/4 P
- ulilization caletony souwamsmossrsms smammmran o JAC-21B —
- rated operational voltage Ue (V) ..o, L1680V —
- rated operational current le (A) or power (kW) .1 |400 A —_—
Conditions for make/break operations or make operation, AC-218: P
~testvoltage, U= 1,05 Ue. i (V) L1725V e
L2: 725V
.3:726V
-testoumrent, =15 % le (A) L1816 A o
. 1L2: 625 A
L3:612A
SRR L1:0.96 —
“~ L2:0.85
3. 096
Confitions for brsak operation, AC-218
- test voltage, U = 1105 US. ..o V) L1725V
SO\ () L2: 726V
N\ Iy L3:725V
- test curreﬁ@\ajﬁ? .................................. xle (A) |L1:616 A
N\ ’ L2: 625 A =
N L3: 612 A
< POWEE FACIOT oveovoer oo D [L1:0,96 —
’ L2: 0,95
. | L3:0.96
Number pf r??a&g%/break or make and break 5 make P
OPBIAtENS oo s |5 break
- re?:ovew voltage duration ( » 50 ms) 725V P
- current duralion (MS) .o © 1390 ms e
- fime interval between operations ... ©135s P
Characteristic of transient recovery voltage for AC-22 and AC-23 only N/A
- osgillatory frequency (KHZ) ..o e -
- measured oscillatory frequency (kKHz) oo CLt
L2 N/A
L3:
STEOIOT §, svmummsvenon i oo I s s 535 B
L2: N/A
L3
8.3.3.3.5 | Behaviour of the equipment during making and

TRF No. IEC/ENGD947_38
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Clause Requirement + Test Result - Remark Verdict
Test performed without: —_
- endanger to the operator P
- cause damage to adjacent equipment P
No permanent arcing P
No flash over between poles and poles and frame P
Na melting of the fuse in the detection circuit P

8.3.3.3.6 Condition of the equipment after making and P
breaking capacity tests
Immediately after the test equipment must work p
satisfactorily
- required opening force not greater than the test | 100 N (before the test 90 N) P
force of 8.2.5.2 and table 8
- equipment is able to carry its rated current after P
normal closing operation

8334 Dielectric verification P
test voltage: 2*Ue with a minimum of 1000V~......: |1380V —
No flashover or breakdown P

8.3.3.5 Leakage current P
testvoltage (1.1 Ug) (V) i, 1759V st
Leakage current (utilization categories AC-20A, NIA
AC-20B, DC-20A and DC-20B): < 0,5 mA/pole ... |—
Leakage current (other utilization categories): P
S 2 MAIPOIE) v : 10,010 mA

8.3.3.8 Temperature-rise verification P
- conductor cross-section (MM?®) ..o, 1240 mm? =
-testourrent la (A) oo ¢ [400 A —
Measured temperature-rise............coovivrviironns 1| see appended tables 8.3.3.6 P

TRF No, IEC/ENGB0947_3B
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Clause Requirement + Test Result - Remark Verdict
8.2.3.3 Making and breaking capacity Sample No.: A2/8 p
- Utiization:Calegony «.usus mnimisssian s s . AC-21B —
- rated operational voltage Ue (V) ... D400V —
- rated operational current le (A) or power (kW) .0 [400 A —
Conditions for make/break operations or make operation, AC-218: P
- test voltage, U =105 Ui, (V) L1420V —
L2: 421V
L3:421V
Stestourrent, 1= 1,5 xle (A {L1:610 A e
L2:612A
L3:610A
* ROWETTEEIOF wommsmmmsnamersassrassmsrmam ©1L1:0,94 —
\ 1.2: 0,95
N L3: 0,95
Coh?i}'gjqﬁs\for break operation, AC-218
NN
- testvoliage U = 1,05 Ue.. ..o (V) |L1:420V
AN L2:421V
™. N L3:421V
NS N
~AeSEOURTENE | 21,5 oo xle (Ay [L1:610 A —
‘\},‘ L2:612 A
Y L3:610 A
- power"?‘\ e T ©{L1:0,94 e
NS 12:0,95
&Y 1.3: 0,95
Number of Inakefbreak or make and break 5 make P
OPETAIONE it s o o 15 break
- recSVEw} voltage duration { » 50 ms) 421V P
- current duration {ms) .o ;430 ms —
- time interval between operations ... . 136s P
Characteristic of transient recovery voltage for AC-22 and AC-23 only N/A
- ascillatory frequency (KHz) . . —
- measured oscillatory frequency (kHz) ... oL
L2 N/A
L3:
SfBOIOT ¥ s oLt
L2: o NA
L3
833356 Behaviour of the equipment during making and A P k‘
breaking capacity tests F e
TRF No. I[EC/ENG0947_3B L0 /54;/;7
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Clause Requirement + Test Result - Remark Verdict
Test performed without: —
- endanger to the operator P
- cause damage lo adjacent equipment p
No permanent arcing P
Mo flash over between poles and poles and frame P
No melting of the fuse in the detection circuit P

83336 Condition of the equipment after making and P
breaking capacity tests
Immediately after the test equipment must work P
satisfactorily
- required opening force not greater than the test | 120 N (before the test 80 N) P
force of 8.2.5.2 and table 8
- equipmeant is able to carry its rated current after P
normal closing operation

8.3.3.4 Dielectric verification P
test voltage: 2*Ue with a minimum of 1000V~,.....: | 1380V —
No flashover or breakdown P

8.3.35 Leakage current P
test valtage (1,1 U) (V) wvovveeee e L | 759V ——
Leakage current (utilization categories AC-20A, N/A
AC-20B, DC-20A and DC-20B): < 0,6 mA/pole ... |—
Leakage current (other utilization categories): p
<2 MAPOIE) o © 10,010 mA

8.3.3.6 Temperature-rise verification P
- conductor cross-saction (Mm?) ..., © 1240 mm? —
ek 1 Rolitanclal [ V- 7L O —————— : {400 A —
Measured temperature-1ise.......coovnnns 1| see appended tables 8.3.3.6 P

83.3.7 Strength of actuator mechanism N/A

8.2.5 Verification of the strength of actuator mechanism and position indicating device N/A
ACiAlortype (N9:) suawsosrmmsammmes s c e —

8.2.5.2.1 Dependent and independent manual operation — NFA
- actuating force for opening (N) ..., : {90N e

- test force with blocked main contacts (N) .......... :

- used method to keep the contact closed ............ :

TRF No. IEC/ENG0947 38
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Clause Requuemem + Test Result - Remark Yerdict
During and aftel the test. open position not The main contacts position is N/A
indicated......c.cocii R 1| visible in the open position -

test not applicable
Equipment with locking mean, no locking in the N/A
open position while test force is applied............. %

82522 Dependent pawer operation e N
- main contacts fixed together in the closed positionj— N/A
<used method to keep the contact closed ... e N/A
- 110% of the rated supply voltage applied {o the N/A
SGUIPTIENE (3 MBS ). ummemmsssmmaessmsvsrssgsn —

During and after the test, open position not N/A
Indicated..... v b e

Equipment show no damage impairing its normal
QPETAHONT .. e

Equipment with locking mean, no locking in the

//////// open posmon while test force is applied......co i |—
82523 !nd@peﬁd\ent power operation NA
m@LQNQ\leIQ. fixed together in the closed position:| — N/A
- used malgoéto keep the contact closed.............. 1| — N/A
-tsfored emglgy of the power operator released N/A
(3. UES) 01 e vt ] —
Dunﬁgahj after the test, open position not N/A
INCHCALEA. St |
Equnpm@fttsﬁow no damage impairing its normal NIA
OPEFalioN Moot .
“Equipmgm with locking mean, no locking in the N/A
o};gan position while test force is applied.............. S
A f’
S

TRF No. IEC/ENGB0947_3B
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Clause Requirement + Test Result - Remark Verdict
834 TEST SEQUENCE Il: OPERATIONAL PERFORMANCE CAPABILITY
8.3.4.1 Qperational performance test Sample No A2/2
~URIlIZAHON CalEO0NY covvinmmmmmssommae » |AC-22B —
- rated operational voltage (V) oo C1890V -
- rated operational current (A} ....ccoiiiiiiinnn ¢ {400 A —
Test conditions for electrical operation cycles:
~testvoltage (V) oo ciLk1 692V —
L2:693V
L3:692V
= TSt CUIENT (A) s osuimms i siiaiiieniiimmnarsens ;L1408 A e
L2: 410 A
L3: 405 A
- power factorftime constant ........oovciiin. 1Lt 0,80 o
12: 0,81
13:0,81
Number of cycles with current ..o 1200
Number of cycles without current .........c.ocvvvven.. . |800
First test sequence (with/without current) ............ | without current —
Secand test sequence (with/without current) ... o {with current —
- time interval between first and second test —
SEQUENCE Leorisioririerarinrareaeronisresisnrsissrsinsssiassssesoees v 17800 s
8.3.4.15 Behaviour of the equiprment during the operational P
performance test
Test performed without: e
- endanger to the operalor P
- cause damage lo adjacent equipment P
No permanent arcing P
No flash over between poles and poles and frame P
No melting of the fuse in the deteclion circuit P
83416 Condition of the equipment after making and P
breaking capacily tests
Immediately after the test equipment must work P
satisfactorily
- required opening force not greater than the test |80 N (before the test 80 N) P
force of 8.2.5.2 and table 8
- equipment is able to carry its rated current after P
normal closing operation

TRF No. [EC/ENG0947_38
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Clause Requirement + Test Result - Remark Verdict
B8.34.2 Dielectric verification P
test voltage: 2*Ue with a minimum of 1000V~...... c 11380V e
No breakdown or flashover P
8.3.4.3 Leakage current P
test voltage: (1,1 Ue) (V) s s RNECAY e
Leakage current (utilization categories AC-20A, N/A
AC-20B. DC-20A and DC-20B) < 0.5 mA/pole .0 |—
Leakage current {other utilization categories) P
S 2 MAVPOIB vt S 10,011 mA
8.34.4 Temperature-rise verification P
- conductor cross-section (Mm?) ... . | 240 mm® i
~ (68t CUrrent 18 (A) sunsusmsmm s s . [400A
Nleasured LEeMPErature-rise ... .1 see appended tables 8.3.4.4
8.3.4.1 Operatxoneg herformance test ) Sample No A2/7
- uhhzahonqatago;y .............................................. . |AC-22B o
. rqteckoperéhona? VORAGE (V) cooreeeeeer e, . 1400V =
- rated opeb&pnal current (A) «ovvveinni © {400 A =
Test. cond|tio:1§%‘fQu electrical operation cycles;
- test\v&tagi‘} &\& ........................................... c Lt 400V —
N L2: 400 V
NS L3: 401V
NON A
- lest ctu‘reN\(A),g .................................................... v L1406 A —
o~ \ L2: 402 A
S, L3: 405 A
f‘;’;\v‘o»«/er fa\‘?;tor/‘time CONSEANt vt C L1079 —_—
a\‘ ) } L2:0,79
\ / L3:0,79
Numb"‘é&ef’c’:?ées with cumrent ..o 11200
Nurnber of cycles without current ... . 1800
First test sequence (with/without current) .......... .o Jwithout current —
Second test sequence (with/without current) ..., jwith current —
- time interval between first and second test —
Yoo = o L — 0 13000 s %,
83415 Behaviour of the equipment during the operational P‘ k

performance test

Test performed without:

TRF No. IEC/ENB0947_3B
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Clause Requirement + Test Result - Remark Verdict
- endanger to the operator P
- cause damage lo adjacent equipment L
N No permanent arcing P
. No flash over hetween poles and poles and frame P
No melting of the fuse in the detection circuit p
8.3.4.1.6 Condition of the squipment after making and P
breaking capacity tests
Immaediately after the test equipment must work P
satisfactorily
- required opening force not greater than the test | 120 N (before the test 90 N) P
force of 8.2.5.2 and table 8
- equipment is able to carry its rated current after p
normal closing operation
83472 Dielectric verification P
test voltage: 2*Ue with a minimum of 1000V~_.....t | 1380V —
No breakdown or flashover P
8.3.4.3 Leakage current P
testvoltage (1.1 Ug) (V) oo, D759V —_
Leakage current (utilization categories AC-20A, NIA
AC-20B, DC-20A and DC-20B) < 0,5 mAfpale ...: |—
Leakage current (other utilization categories) p
S 2 MAPOIB 1ot ¢ 10,010 mA
8.3.4.4 Temperalure-rise verification P
-~ conductor cross-section (MmM?) .....ccooeeiin : 240 mm” —
~testourrentle (A) o ¢ 1400 A —
Measured temperature-ise....c.vvvcincnon ‘| see appended lables 8.3.4.4 P
8.3.4.1 Operational performance test Sample No A2/5 P
- utilization Calegory ..o : [AC-21B -
- rated operational voltage (V) ..., : [690V —
- rated operational current (A) oo ;{400 A —
Test conditions for electrical operation cycles:
=08t VoIRGB V) sovmsmmasmmvsmm sn ssmssvmssvims C L1691V —
L2:692V
L3:692V

TRF No. [EC/EN60947_3B
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Clause Requirement + Test Result - Remark Verdict
-test oument (AY oo e L1408 A —
L2:412 A
L3: 405 A
- power factorftime constant ..o oo I 0
L2:0.94
.3: 0,94
Number of cycles with current ..o . 1200
Number of cycles withoul current ... . 1800
First test sequence (withiwithout current) ... + jwithout current —
Second {est sequence {(withiwithout current) ... . with current —
- time interval between first and second lest —
Tz [T T — : 12000 s
8.34.1.5 Behaviour of the equipment during the operational P
performance test
Test performed without:
- endanger to the operator P
- cause damage to adjacent equipment P i
No.permanent arcing P
"
No flash.over between poles and poles and frame P
‘h} .
No lwwélﬁgg\@( the fuse in the detection circuit P
8.3.4.16 Co%ﬂéﬁ%ﬁh\% equipment after making and P
breakinﬁ‘va\apacily tests
%
f%ﬁ@ediatel;{‘qfter the test equipment must work P
i saisfactorily )
- réﬁ‘“&&ﬁ@ﬁ{)eniﬁg force not greater than the lest | 100 N (before the test 90 N) P
force of 8:2.5.2 and table 8
- eqL;T}%nQenﬁﬁis able to carry its rated current after P
normai“gTbsi‘ng operation
8342 |Dielectric yerification P
f@st voTtagé: 2*Ue with a minimum of 1000V~...... 11380V —
\";
Na  preakdown or flashover p
8.34.3 Leaka‘t‘g‘e c;ygrent P
test voltage (1,1 Ue) (V) oo, L7858V —
Leakage current (utilization categories AC-20A, CN/A
AC-20B, DC-20A and DC-20B) < 0,5 mA/pole ....; |— 0
Leakage current (other utilization categories) : P
L2 MAIPOIE oottt D 10,011 mA e
A
L
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satisfactorily

Clause Requirement + Test Result - Remark Verdict
8.3.4.4 Temperature-rise verification P
- conductor cross-section (IMM®) ... . | 240 mm® =
-testeurrent e (A) oo © 1400 A —
Measured lemperature-Nise.......cw i, .| see appended tables 8.3.4.4 P
8.3.4.1 Operational performance test Sample No A2/8 P
= Ulilization Category .w.uswsumuimamssams ..l |AC-21B —_—
- rated operational voltage (V) ..o, o400V —
- rated operational current (A) ... : 1400A s
Test conditions far electrical operation cycles:
-testvoltage (V) cvoniiomioncomo e, © L1400V o
L.2: 400V
L3:401V
-testourrent (A) oo o L1402 A —
L2:404 A
L3:404 A
- power factar/time constant ......ccccovcoicnonon v [L1:0,95 —
.2:0,96
L.3:0,95
Number of cycles with current ..o ;1200
Number of cycles without current ........c.coceves . 1800
First test sequence (with/without current) ........... . without current —_
Second test sequence (with/without current) ... © 1 with current —_—
- time interval between first and second test ——
SEUUEIICE tvirierireaririorirenrereerasierin e s intesesaressreeimnannons . 135008
8.34.15 Behaviour of the equipment during the operational P
performance test
Test performed without: -
- endanger to the operator P
- cause damage to adjacent equipment P
No permanent arcing B
No flash over between poles and poles and frame P
No melting of the fuse in the detection circuit P
8.34.1.6 Condition of the equipment after making and P
hreaking capacity tests
Immediately after the test equipment must work P

TRF No. IEC/ENG0947_3B
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Clause Requirement + Test Result - Remark Verdict
- required opening force not greater than the test | 120 N (before tha test 90 N) P

L force 0f 8,.2.5.2 and table 8
- equipment is able to carry its rated current after P
narmal closing operation

8.34.2 Dielectric verification 2
test voltage: 2°Ue with a minimum of 1000V~ ... ;opt380v e
No breakdown or flashover

8.3.4.3 Leakage current
test voltage (1,1 Ua) (V) i » 1789V e
Leakage current (utilization categories AC-20A, N/A
AC-208, DC-20A and DC-20B) < 0,5 mA/pale ... |—
Leakage current {other utilization categories) P
& 2MBIPOIR . convivns ssmsssmsimimavssmss v s ;10,010 mA

834 4 Temperature-rise verification P
- conductor cross-section (MM?#) ..vvvocnn o | 240 mm? —
= lestourrent 18 (A) viwvumssnissewssning s . 1400 A —
Measured temperature-rise.......cccovverccncninow :i see appended tables 8.3.4.4 P

for

D

/
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835 TEST SEQUENCE IIl: SHORT-CIRCUIT PERFORMANCE CAPABILITY /A

Requirements of this clause not applicable to the tested products ——

TRF No. IEC/ENG0947_3B
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Clause Requirement + Test Result - Remark | Verdicl
8.3.6 TEST SEQUENCE 1IV: CONDITIONAL SHORT-CIRCUIT CURRENT P
Short-circuit breaking capacity lest was carried oul at Laboratoriurm Badawcze —
Aparatury Rozdzielczej of Instytut Elektrotechniki in Warsaw. The particular resuilts
of the test are given in test report No, 7670/NBR/08
Protective device details: Sample No. 3W P
- manufacturer's name, trademark or ldennﬁcahon =
INATK oot i . |APATOR
- manufacturer's model or type reference ... D WTNH 2 gG —
= rated VOltage (V) wunwresmsassmmsssossmmsamess © 1500V —
<rated current (A) oo ;1400 A —
- rated breaking capacity (KA) ..o : 1120 KA i
8.3.6.2 Fuse protected short-circuit withstand P
test voltage (1,05 U) (V) coooecroereccoveereceeresrerer . 420 v =
EESEGURENE (KA) oroevor oo cecccrereorerereereeser e © 1100 kA —
rated fre;c uency (HZ) o . 150 Hz —
po»ve:ﬁac‘fm . 02 —
N
Time consta{}l“(ms’) ............................................... N —
Fuse protected“st]ort -circuit withstand (equipment in closed position)
- ms}x 1@t~thr0 gh current (KA cxcssmminsisssissaioas s o 1L1:35,54 kA —
\a‘ 1.2: 26,1684 kA
L3: 40,95 kA
- Joule%%teg%l PAGARSY s e ;L1 1810 kA s —
N L2: 780 kA's
\ L3: 1530 kA’s
1
Fuse prolec)ed short-circuit making P
- mean v% ity of 16 manually under no-load ==
conditions o;)erations (MFS) oo Stmis
o??ﬁ\ayﬂj%ich the measurement is made .......... © | Actuator -
- lest speed during the fuse protected short- c:rcuit =
MEKIAGUMS) wovimmssamimmmarsssmmsssymas St mis
- max. let-through current (KA) ..o o 1L1:39,89 kA —
1.2: 28,07 kA
L3: 11.24 kA
- Joule integral IPdt (A?S) ..o o {L1: 1340 kﬁfs —_
L2: 648 kA;s
L3: 146 kA%s
83625 Behaviour of the equipment during the {est P

TRF No. IEC/EN60947_38
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Clause

Requirement + Test

Result - Remark

Verdict

Test performed without:

I

- endanger to the operator

- cause damage to adjacent equipment

No permanent arcing

No flash over between poles and poles and frame

Na melting of the fuse in the detection cirouit

8.3.6.2.6

Condition of the equipment after making and
breaking capacity tests

T T |V |V T|U

Immediately after the test equipment must work
satisfactorily

- required opening force not greater than the test
force of 8.2.5.2 and table 8

120 N (before the test 90 N)

- equipment is able to carry its rated current after
normal closing operation

8.3.6.3

Dislectric verification

test voltage: 2”Ue with a minimum of 1000V~......

1380 V

No flashover or breakdown

8.3.64

Leakage current

test voltage (1,1 Ue) (V) i :

759V

Leakage current (utilization calegories AC-20A,
AC-20B, DC-20A and DC-208B) < 0,5 mA/pole ....:

N/A

Leakage current {other utilization categories)
L 2,0 MAJPOIB (i s ;

0,012 mA

8.3.6.5

Temperature-rise vetification

- conductor cross-section (Mm?) ..o ;

240 mm*

-testourrent e {A) oo :

400 A

Measured temperature-rise.......ccooorircecnnn, :

see appended table 8.3.6.5

TRF No. [EC/EN60947_3B
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837 TEST SEQUENCE V: OVERLOAD PERFORMANCE CAPABILITY

8.3.7.1 Qverload test
ambient temperature 10-40 ..o © {24 C —_
test enclosure W x H x D (mm x mm xmm) ... Do —
material-of enclosure ... e
test current 1,6xlthe or 1,6xIth (A) ..o C|B40 A —
cable/busbar cross-section (mm?) /length {mm) . 240 mm’ .
Fuse-link details: P

- manufacturer's name, trademark or identification ——

INATK i ¢ |APATOR WTNH 2
rated CUENt (A) v c 400 A —
- power loss (W) i SR T S L 20W s
- rated breaking capacity (kA) .o T 1120 kKA —
jxt‘h%e duration of the overload test (s} ............... c 118268 s e
Within 3 to 5 min after the fuse(s) has(have) 5 min P
oper@t\gd (o?\iy) the equipment has been open and close
cpe@t&ci gage, ke, opened and closed
Requi |8&{Ko fe}nmg force not greater than the test |95 N P
force of 8.2.5.2 and table 8
Tﬁe\ qui pm;}ﬁ has not undergone any impairment P
hlf\den su¢h operation

8.3.7.2 Dzetec rification P
test vo?%ge 2\ Ue with a minimum of 1000V~...... © [1380N —
No flashovgr or breakdown P

8.3.7.3 Leakagz», current P
test voltage ] UE) VL e cvvmem o svegssgsvegirns s L1759V —
L.eakage curfent (utilization categories AC-20A, N/A
AC gogfﬁ@-zoﬁ\ and DC-20B) £ 0,5 mA/pole ....0 |—
Leakége current (other utilization categories) P
% 2MANPOIE oo anrms o ¢ 10,010 mA

8.3.7.4 Temperature-rise verification
Fuse links aged during the overload test are
replaced by new fuse-inks ..., L
- conductor cross-section (MmM?) .....ceveeien, . |400 A —_
= {eS1 COMEM 18 [A) wvmmrsmmmm sy ;1240 mm? sl
Measured temperature-rise......oooovoerono : P 1

TRF No. I[EC/ENG0947 3B
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8.4 ELECTROMAGNETIC COMPATIBILITY TESTS P
8.4.1 immunity R
8.4.1.1 Equipment not incorparating electronic circuits: no tests necessary P
8412 Equipment incorporaling electronic circuits: N/A
Equipment utilizing circuits in which all components are passive are not required to NIA
be tested
All other esquipment, requirements according ta 7.3.3.2 and limits according table & NIA
apply
Porformed te81S...v. v marsimmsasmnsanmm He— N/A
No unintentional separation or closing of contacts NIA
has ocourred during these (ests ... —
8.4.2 Emission P
8.4.2.1 Equipment not incorporating electronic circuits: no tests necessary P
8422 Equipment incorporating electronic circuits: N/A
Equipment utilizing circuits in which all components are passive arg not required to N/A
be tested
All other equipment, requirements according to 7.3.3.2 and limits according table 7 N/A
apply
Performed tests ..o e N/A

TRF No. IEC/ENGOS4T 38
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Annex A (normative) N/A
A Equipment for direct switching of a single motor N/A
Requirements of this clause not applicable to the tested products

TRF Mo, IEC/EN60947_3B
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743 TABLE: Clearance and creepage distance measurements P
Type of fuse- | clearance ¢l and Up Urms. (V)| reguired cl | ol (mm) required der der
swilch creepage (V) (mm) (mm) {mm)
disconnector | distance der atof: case A/ B
ARS 2-6-M [ L-L 27,4 85,6
L-A 9,1 15.0
ARS 2-1-V L-L 12 kV 1000 14745 16.6 14 556
L-A 9.1 15,0
ARS 2-1-2V | L-L 100 556
L-A 9.1 15,0
supplementary information: —

7.1.11 TABLE: resistance to heat and fire. Glow-wire flammability test. P
Conditioning tMe ..o 124 h -
AMbigRtIeMPeratiire ownisnssmmmmsnsmm e 1120°C —
ReIANVE BUMILIN cvs sy s s svmmsem.sim b somsormessn 1150 % _
Time of glow-wire tip application (f) ..o 130 %) s —

Tested part/ material / market Thickness Wire Duration Duralion | Height of | Specifisd | Verdict

name / color of material | tempera- from tip from tip flame Javer
ture application | application ignition
to ignition to flames
exlinquish-
ing
mim B {t)s {ta) s mm no / yes
Viewer |, Viewer Il, terminals housing
/ policarbonate / Lexan Q945A / 2 650 0 0 0 no =]
transparent
Enclosure, actuator, cover,
conductor / poliamid / Starflam 3 650 0 0 0 no P
RX06082 / grey or black
Base, arc chamber, terminals cover,
blocking plate / 2 960 5 31 3 no P
poliamid / Starflam RFQOS7E/ grey

supplemanta

ry information:

Test carried out on parts from equipment.
Criteria of acceptance: t st, + 30 s,

TRF No. [ECEN60947_38
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8.3.3.1 ETABLE: Temperature-rise {measurements) Sample No A2{10 I P
Temperature rise dT of part: dT (K) dT (K
measured required

Terminals L1 67

1.2 (38 i

L3 60

u 62

v 54

W 52
Manual operating means: metallic / non-metallic —v 15125
Parts intended to be touchead but not hand-held: metallic / non-metallic ] 16 30/40
Parts which need not be touched during normal operation: metallic / non- —ed25 40/50
metallic

supplementary information: ambient temperature: 23 °C

‘TABLE: Temperature-rise (imeasureinents)

8.3.3.1 Sample No A2/11 P
Temperai{we rise dT of part: dT (K) dT (K)
. measured required
L 55
L2 68 70
L3 58
U 41
v 47
¢ A W 42
Manual operaﬁﬁg\mek@nsz metallic / non-metallic —11 15726
Parts intended toxf:‘k{tggilched but not hand-held; metallic / non-metallic —/36 30/40
Parts ‘which neeﬁﬁ\nw\\é\t:be touched during normal operation: metallic / non- -~ 40/50
metallic, \

supplenﬁ&ﬁ@@%mation: ambient temperature; 25 °C

TRF No. IECENB0947_38
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8.3.3.1 {TABLE: Temperature-rise (measurements) Sample No A2/15 P
Temperature rise dT of part: dT (K} dT (K)
measured required
Terminals L1 47
L2 65 70
L3 61
U 35
\Y% 39
40
Manual operating means: metallic / non-metallic 110 15/25
Parts intended to be touched but not hand-held: metallic / non-metallic ed 33 30/40
Parts which need not be touched during normal operation: metallic / non- —135 40/50
metallic
supplementary information: ambient temperature: 25 «C
8.3.3.6 TABLE: Temperature-rise {measurements) Sample No A2/1 P
Temperature rise dT of part: dT (K) dT (K)
measured required
Terminals L1 60
Lz 74 80
L3 66
U 51
\ 53
W 57
Manual operating means: metallic / non-metallic il 25135
Parts intended to be touched but not hand-held: metallic / non-metalic | — 127 40750
Parts which need not be touched during nonmal operation; metallic / non- —145 50/60
metallic

supplementary information: ambient temperature: 24 -C

TRF No. IECENGB0947_3B
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8336 ITABLE: Temperature-rise (measurements) Sample No A2/3 { P
Temperature rise dT of part: dT (K) dT (K)
measured recuired

Terminals L1 65

L2 48 &0

L3 50

U 43

\Y 45

W 43
Manual operating means: metallic / non-metallic —{10 25/35
Parts intended to be touched but not hand-held: metallic / non-metallic ~f28 40/50
Parts }which need not be touched during normal operation: metallic / non- 44 50/60
metallic

supplementary information: ambient temperature: 23 =C

-
8.3.3.6 lTABiﬁE Temperature~r’ise (measurements) Sample No A2/4 P
Temperature rkslé\‘ﬂl of. pat‘t dT (K) dT (K)
RN measured required
Terminals L1 61
1 L2 41 e
, L3 43
N u 38
RS }
N Y 39
\
\ W 40
J
Manual operating nfeans: metallic / non-metallic —110 25/35
Parts mtended to be tGuched but not hand-held: metallic / non-metalic |  — /16 40/50
Parts which nai rlot/%e touched during normal operation: metallic / non- —432 50/60
metallic

supplementary information: ambient temperature: 24 -C

TRF No. {ECENG0947_3B P
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8.3.3.6 lTABLE: Temperature-rise (Imeasurements) Sample No A2/6 l P
Temperature rise dT of part: dT (K) dT (K)
measured required

Terminals L1 75

.2 45 Ba

[} 43

U 39

\Y KL

W 40
Manual operating means: metallic / non-metallic —/10 25/35
Parts intended to be touched but not hand-held: metallic / non-metallic —129 40/50
Parts which need not be touched during normal operation: metallic / non- —136 50/60

supplementary information: ambient temperature: 25 =C

metallic

8.3.4.4 TABLE: Temperature-rise (measurements) Sample No A2/2 P
Temperature rise dT of part: dT (K) dT (K}
measured required

Terminals L1 62

L2 71 S0

L3 72

U 55

\Y 58

w 52
Manual operating means: metallic / non-metallic /5 25135
Parts intended to be touched but not hand-held: metallic / non-metallic —/26 40/50
Parts which need not be touched during normal operation: metallic / non- —433 50/60

supplementary information: ambient temperature: 24 °C

TRF No. IECENB0947_38
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8.3.4.4 ITABLE: Temperature-rise (measurements) Sample No A2/5 | P
Temperature rise dT of part: dT (K) dT (1)
measured recuired

Terminals L1 65

L2 15 80

L3 46

U 42

v 38

w 40
Manual operating means: metallic / non-metallic 49 2535
Parts intended to be toushed but not hand-held: metallic / non-metallic —128 40/50
Parts which need not he touched during normal operation: metaflic / non- —139
metallic

supplementary information: ambient temperature: 24 “C
AN

,
N,
5,

<

\\

] TABLE: Temperature-rise (measurements)

metallic

8344 Sample No A2/7 P
Temperature ufé\e\(r of part: dT (K} dT (K‘;
NN measured required
Terminals L1 52
L2 53 80
L3 56
U 43
45
' W 44
Manual operating m‘gans: metallic / non-metallic —410 25/35
Parts intended to be &}iﬁched but not hand-held: metallic / non-metallic ed 23 40/50
Parts which ne‘é\c{ notjbe touched during normal operation: metallic / non- —/30 50/60

supplementary information: ambient temperature; 24 “C

TRF No. [IECENG0947 3B
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8344 ITABLE: Temperature-rise (measurements) Sample No A2/8 ’ P
Temperature rise dT of part: dT (K) dT (K)
measured required
Terminals L1 63
L2 82 80
L3 60
U 42
v 4
W 44
Manual operating means: metallic / non-metallic —/9 2535
Parts intended to be touchsd but not hand-held: metallic / non-metallic e 28 40/50
Parts which need not be touched during normal operation: metallic / non- —437 50/60
metallic
supplementary information: ambient temperature: 25 »C
8.36.5 TABLE: Temperature-rise (measurements) Sample No. 3W P
Temperature rise dT of part: dT (K) dT (K)
measured required
Terminals L1 43
L2 41 80
L3 38
u 46
Y 47
51
Manual operating means: metallic / non-metallic —18 25135
Parts intended to be touched bul not hand-held; metallic / non-metallic —/16 40/50
Parts which need not be touched during normal operation: metallic / non- 29 50/60

supplementary information: ambient temperature: 256 :C

TRF No. [ECEN60947_38
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8.3.7.4 ’TABLE: Temperature-rise (measurements) Sample No. A2/9 1 P
Temperature rise dT of part: dT (K) dT (K)
measured required

Terminals L1 41

L2 44 80

L3 40

U 41

Y 45

W 43
Manuakpperating means: metallic / non-metallic -—d9 25135
Parts inté\i‘;@\eq to he touched but not hand-held: metallic / non-metallic d 22 40750
Parts which nee\a\npt be touched during normal operation: metallic / non- —f28 50/60
metallic N
suppiemeg;‘g@jnfg\@}gion: ambient temperature: 25 <C

TRF No. [ECEN80947_38 IV
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