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Low-voltage switchgear and controlgear

TEST REPORT
EN 60 947-4-1

Part 4: Contactors and motor-starters

Section 1: Electromechanical contactors and motor-starters

Report reference No.

Tested by (+ signature).......... :
Approved by (+ signature) ..... .
Date of issue.......................... :

2.03.00356.1.0-K109/B&J
Ing.J. Ainetter o
Ing.K.Farthofer

02.02.2004

F— e,'ﬁf‘o——/ |
e ]

Testing laboratory .................. :

Address............. :
Testing location...................... X

Osterreichische Forschungs- und Prifzentrum Arsenal

Ges.m.b.H
A — 1031 Vienna, Faradaygasse 3
as above

Applicant............cooooiii : Benedict GmbH (Q Benedikt & Jager)
Address........cooveeeieieiiiee - A—1220 Vienna, Lieblgasse 7
Standard ..................oiiin : EN 60 947-4-1:2000-11

Test Report Form No............. © 69474-1R

Master TRF.......ccoooec . reference No. 69474-1A, dated 95-07

Copyright blank test report.....:

the bodies participating in the Committee of Certification
the CENELEC Certification

Bodies (CCB) and/or

Agreement (CCA).
Test procedure ............cc........ : CB-scheme
Procedure deviation............... : NA.
Non-standard test method ..... : NA

Type of test object ................. :
Trademark ...............nen. :
Model/type reference ............. :

Manufacturer.......................... :

Rating ..ccocveee e

Maotor-Starter
Q, Benedikt & Jager
K1-08Dxx + U12/16x00¢

O Benedikt & Jager

. AC1 20A 690V 50-60Hz
AC3/AC4  9A 400V 50-60Hz
AC15 3A 240V 50-60Hz
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Copy of marking plate
Contactor K1-090
IEC/ENS0947-4-1
VDEQBS0
AC3 9A
400V~
ACt =
690V~ 20A
AC2, AC3 in
220|380 Austria
V--[240 (6090
kwit 3 [ 4
LISTED
..s IND. CONT.
EQ. 9382
600\: ac 153mp
Aﬁ)ﬁ 0600
v_max |[120]240] 480] 600
np3phf1s] 3| s |75
hpiphlosiesl - |
14AWG - 18AWG WIRE
60/75°C Cu only
TIGHT. TORQUE 2 Ib.-in.
SUITABLE FOR USE OH
A CIRCUIT OF DELIVE-
RING 5000RMS SYM. AMP
£00 VOLTS AC MAXIMUM
MAX, FUSE SIZE 30 AMP
Overload Relay
U12/16E 4 U12/16A 4
ECENGORT WOEHER0 650V~ ECENEDI4T YDIIRE0 20V~ @ LISTEC NG % 195
Amiealdasse / Top cizss: 104 Ausiboakkxon ; Thp class 104 CCNT £C. 6383 %_T
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S0 SEo_aor L Nurnbers on G 4% U oo medor curren Ao SLIVA max 44 MTters. on dal are Rl 152 motor CUTents
Made m st DL CUTRIN s T25% of FaTbers o 9al WAk 1 AT Hrigping CLETEN iS 125% o rurmbers on dal
U12/16EM U12/16EQ 4

“1m6E“- lC mmmf; nﬂ‘(ﬁ‘m
|
s v I =

"';:;ti'\;"';:

» A (3

U12/16U 4

ECEMEI7 VDRORS0 890~ |
Pusicseklasse/ Thp ciass 106 1 )
= Tprak 27-4A | @
G T g ICSL::» Vo mm i 158 TR
BAGY R b e

BOOVA max 44 g

1Sutent tor 1z oo 2 ezt zapatiz o deivering
vy

5
Wade :n Ausliz frippang curmert is 195% of "u‘r‘b»«s m«jai

€

(ECENGBD94T VOZ0RED 58V~
Auskiseiiases [ T class: 104
= W2 27-4A

A6 o 2 1l
VA gy
Tk R

aav- 5T Tor
- Gio—o37

TRF No.: 69474-1A
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2.03.00356.1.0-K109/8&J

Photo:
K1-09D10

Overload Relay U12/16E

TRF No

..69474-14
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Test item particulars:

- method of operation ..ot e . Magnetic
- switching positions .. ..., : ON-OFF
-number of POIES......ccvicccie e Contactor: 3 Main 1 Aux
-kind of current.....c.ccooiiiii e : AC
-number of phases..........c.cccovien e 3

-rated frequency (Hz). ..o : 50-60

- number of positions of main contacts.........o.eo.co...... 2

Rated and limiting values, main circuit........cc.cceeeen.. :

- rated operational voltage Ue (V) ..ol : 690

- rated insulation voltage Ui (V) ...occooiiiins : 690

- rated impulse withstand voltage Uimp (kV)............. . B

- conventional free air thermal current Ith (A)........... 1 20

- conventional enclosed thermal current ithe (A) ....... 20

- rated operational currentle (A) .......cooviieiiin e, 20

- rated uninterrupted lu (A} ..o : 20

- utilization category........ccoov e : AC1, AC3, AC4
Short-circuit characteristic...................... :

- rated prospective short-circuit cumrent r" (kA} ........ 01

- rated conditional short-circuit current Iq (kA).......... 1

Rated and limiting values, auxiliary circuits............... : For Contactor
- rated operational voltage (V)....cc.ccoveiinniicincneeen, 1 240

- rated frequency (Hz).......cccooicniccnce i . 50-60

= number of CIFCURS ... o1

- number and kind of contact elements ..................... : 1NGor 1 NC

Co-ordination of short-circuit protective devices .......: Type ™17

- kind of protective device......ccovviiiiiiie, : Fuse

Possible test case verdicts:

- test case does not apply to the test object............. o N(AY)
- test object does meet the requirement ................... : P{ass})
- test object does not meet the requirement.............. . F(ail)

TRF No.: 69474-1n
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General remarks:

"{see remark #)" refers to a remark appended to the report.

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

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

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

This report shall not be reproduced except in full without the written approval of the testing laboratory.
1) Based on the decision of the applicant, scme of the tests of Test Sequences | and Il may have
been performed under more severe conditions than required in the stanard. In case of, relevant

values for equipment under test are stated in test report.

2} Relevant tests have been performed with or without ‘snap on auxiliary contact block’ Typ ‘HK’
or ‘HKM’.

3) The test item is corresponding to the requirements of IEC 60947-4-1 Ed. 2.0 (2000-11)
+ A1 (2002-09).

TRF No.: 69474-14a
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Ordering key:
Contactor
K1-090D x x

P 1=>>>:0,1

| ==>> : 0, 1

Overload Relay
Ut2/16 x x x
L1 >0
1
11
1

| I>>>>

| >>>>

Control Circiut Voltage:

6 — 550V 50Hz
6 — 600V 60Hz
12 - 250V DC

- Number of NC auxiliary contacts

: Number of NO auxiliary contacis

:Settingrange 0,12-0,18 / 0,18-027 / 027-04 / 04-06 /

06-09 /7 08-12 / 12-18 1/ 18-27 |/
27-4 /1 4-6 /] 6-9A

* M ... With additional quick trip up to 4A {optional)
1 Q ... Thermic quick trip up to 14A (optional)

: U ... Change over auxiliary contacts
. A ... Change over auxiliary contacts with autom. Reset
TE ... 1NC and 1 NO auxiliary contact

TRF No.: 692474-1A
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EN 60 947-4-1
Clause Requirement — Test Result - Remark Verdict
6.2 MARKING:
Data shall be preferably marked on the equipment: P
C - number of this standard {IEC/ENG60947-4-1) IEC947-4-1
k - IP code, in case of an enclosed equipment -
Data shall be included on the nameplate, or on the equipment, or in the
manufacturer's published literature:
d - rated operational voltages 690V
e — utilization category and rated operational AC1T 20A, 690V
currents {or rated powers), at the rated AC3
operational voltages of the equipment AC4 9A, 400V
Contactor AC15 3A, 240V
f - either the value of the rated frequencyfies, or [50-60Hz P
the indicationd.c. (orsymbol} ..............c..ccceiis
g - rated duty with the indication of the class of N
intermittent duty, if any
Associated values:
h - rated marking and breaking capacities (these |AC1, AC3, AC4, AC15 P
indications may be replaced, where applicable,
by the indication of the utilization category)
Safety an installation:
i - rated insutation voltage 690V P
i - rated impulse withstand voltage 8 kV P
1 — pollution degree 3 P
m - rated conditional short-circuit current and type of co-ordination of contactor or P
starter and type, current rating and characteristics of the associated SCPD:
m - rated conditional short-circuit current of the 1 KA P
combination starter or the protected starter Type "1’ 25A fuse gL/gG
n — switching overvoltages <8kV P

Control circuits: Contactor

The following information concerning control circuits shall be placed either on the

coil or on the equipment:

TRF No.: §9474-12
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EN 60 947-4-1
Clause Requirement — Test Result - Remark Verdict
o - rated control circuit voltage (Uic), nature of 6-550V 50Hz / 6-600V 60Hz P
current and rated frequency 12-250V =
p - if necessary, nature of current, rated Us=Uc P
frequency and rated control supply voltages (Us)
Auxiliary circuits: Contactor
r - ratings of auxiliary circuits AC15 3A, 240V P
Qverload relays and releases:
s - characteristics according to 5.7 P P
8.1 CONSTRUCTION: Overload relay
8.1.1 Materials P
Resistance to abnormal heat and fire P
-parts retain current-carrying parts: 858 / 960°C | Housing (black) P
- other: 850°C Cover (grey) P
8.1.2 Current-carrying parts and their connection P
8.1.3 Clearances P
Uimp is given as: 8kV v F
- max. value of rated operational voltage to earth :
GO0V
- nominal voltage of supply system ......................: [ 400 / 690V
- overvoltage category .........ccocviencnieninnee 11V
- pollutiondegree ... 2143
- field-in or homogeneous ..............c.ccccvvvenenen.......t | INhomogeneous
- minimum clearances (MM) ....c.coceevvccennneee. 0| B
- measured clearances (mm) ...l 1210

Uimp is not given:

- rated insulation voltage Ui (V) ........................0

- minimum clearances L-L/A-A (mm) ...

- measured clearances L-L/LF-A(mm) ...

Creepage distances

TRF No.: 69474-1A
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EN 60 947-4-1

Clause

Requirement — Test

Result - Remark

Verdict

Uimp is given as:

8 kV

-material group or CTI ...

Min. il b

- minimum creepage distances (Mm) ............... :

10

- measured creepage distances {mm) ..................

2125

Uimp is not given:

-material columnaor®d ... :

- minimum creepage distances (mm) .................0

- measured creepage distances {(mm)

8.1.4

Actuator

8.1.4.1

Insulation

8.14.2

Direction

8.1.4.3

Mountigg

8.1.5

Indication of contact position

8.1.51

Indication means

8.1.6.2

indication by the actuator

8.1.6

Additional safety requirements for equipment with

isolating function

Z |1 Z |1Z2 |2 2 2 |2 |2

8.1.7

Teminals

8.1.7.1

All parts of terminals which maintain contact and
carry current shall be of metal having adequate

mechanical strength

(see 8.2.4 below}

Terminal connections shall be such that

necessary contact pressure is maintained

(see 8.2.4 below)

Terminals shall be so constructed that the
conductor is clamped between suitable surfaces

without damage to the conductor and terminal

{see 8.2.4 below)

Terminal shall not allow the conductor to be
displaced or to be displaced themselves in a
manner detrimental to the operator of equipment
and the insulation voltage shall not be reduced

below the rated value

(see 8.2.4 below)

8.2.4

Mechanical properties of terminals:

Overload

TRF No.: 6%474-1A
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EN 60 947-4-1

Clause Requirement — Test Result - Remark Verdict
32472 Mechanical strength of terminals P

maximum cross-sectional area of conductor 6 |

L1 TP PO U PR -

diameter of thread (mm) .....ooocoeeeieeiicienneoec I | M4 :

targue (NmM) e iceeeneeeeenas | 1,2 L=

5 times on 2 separate clamping units P
8.243 Testing for damage to and accidental loosening of conductor (flexion test)

conductor of the smallest cross-sectional area 0.5

(M) e e

number of conductor of the smallest cross 1

SECHON Lol

diameter of bushing hole (mm) .........c.ceo..2| 6,4

height between the equipment and the platen 260

(MM) it b

mass at the conductor(s}(kg} ......c.cocoeeereennnnn.....2 | 0,3

135 continuous revolutions: the conductor shall P

neither slip out of the terminal nor break near the

clamping unit

8244 Puil-out test P

force (N) .o | 30

1 min, the conductor shall neither slip out of the P

terminal nor break near the clamping unit

Flexion test L
conductor of the [argest cross-sectional area 6 : R
(IMITI®Y et e | :
number of conductor of the largest cross- 1 i
sectional ..ol :
diameter of bushing hole (mm) .......ccoococcvvinnnne 2195

height between the equipment and the platen 279

L 121 T T PP U PP UPUUUPUREPRURY:

mass at the conductor(s) (k@) ..eccoveeciiviann 2 1.4 ==

TRF No.: 69474-1A
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EN 60 947-4-1

Clause Requirement — Test Result - Remark Verdict
135 continuous revolutions: the conductor shall P
neither slip out of the terminal nor break near the
clamping unit
Pull-out test P
force (N) oo | BO —
1 min, the conductor shall neither slip out of the P
terminal nor break near the clamping unit
Flexion test P
conductor of the largest and smallest cross- 25105 6 /11,5 flex —_—
sectional area (mMm?) ...l
number of conductor of the smallest cross 141 111 —
sectional, number of conductor of the largest
Cross sectional ........ooccoocciiiiimiiii el
diameter of bushing hole {mm) ...........................| 95/ 64 9.5//6,4 v
height between the equipment and the platen 279 /1 260 279 1 260
(M) e e
mass at the conductor(s) (kg) ...cooocvnvvniineneen | 07T H 0,3 14404
135 continuous revolutions: the conductor shall P
neither ship out of the terminal nor break near the
clamping unit
Pull-out test P
force (N} o2 | B0 30 80/ 30 —
1 min, the conductor shall neither slip out of the P
terminal nor break near the clamping unit

8.1.7.2 Connecting capacity P
type of conductors ... | Rigd Fiexible —
minimum cross-sectional area of conductor 0,75 0,5 —
{MM2) e
maximum cross-sectional area of conductor 6 4 -

number of conductors simultansously

connectable totheterminal ................................:

Acc. Manuf. instr.
z 2

TRF No.: 69474-12
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EN 60 947-4-1
Clause Requirement — Test Result - Remark Verdict
8.2.4 Mechanical properties of terminals: Contactor
8.24.2 Mechanical strength of terminals
maximum cross-sectional area of conductor 25 —
L2 PO O P PUR AP URUU USRI
diameterofthread (mm) ...................................JM35 —
torque (NM) .o 0,8 —
5 times on 2 separate clamping units P
8.24.3 Testing for damage to and accidental loosening of conductor (flexion test)
conductor of the smallest cross-sectional area 0,5
(MIM?) e e
number of conductor of the smallest cross 2
section .......................
diameter of bushing hole (mm) .......................:|64
height between the equipment and the platen 260
(PIMI) oo a e ebe e ee e
mass at the conductor(s) (kg) ..........oooeevivenn 2| 0,3
135 continuous revolutions: the conductor shall P
neither slip out of the terminal nor break near the
clamping unit
8.24.4 Pull-out test
force (N} oo | 30
1 min, the conductor shall neither slip out of the P
terminal nor break near the clamping unit
Flexion test
conductor of the largest cross-sectional area 2,5
(MM} e e
number of conductor of the largest cross- 2 i
SECHONAI .o e
diameter of bushing hele (mm) ..........cccceeeeenn [ 95 -
height between the equipment and the platen 279 —
(MM e
mass at the conductor(s) (kg) ......cocooooeoeennn 20,7 —

TRF No.: 69474-11
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EN 60 847-4-1
Clause Requirement — Test Result - Remark Verdict
135 continuous revelutions: the conductor shall P
neither slip out of the terminal nor break near the
clamping unit
Pull-out test
force (N) e | B0
1 min, the conductor shall neither slip out of the P
terminai nor break near the clamping unit
Flexion test
conductor of the largest and smallest cross- 2,5 05
sectional area (MM} .....coceoieeeieiiciiincicienn
number of conductor of the smallest cross 1 i
sectional, number of conductor of the largest
Gross sectional ...
diameter of bushing hole {(mm) .............cc...c.........s [ 8,9 6.4
height between the equipment and the platen 2739 260
L1001 PP T OO PTUO
mass at the conductor(s) (kg) ...ccceooviriine 2 [ 0,7 0,3
135 continuous revelutions: the conductor shall P
neither slip out of the terminal nor break near the
clamping unit
Pull-out test
force (N} oot | B0 30
1 min, the conductor shall neither slip out of the P
terminal nor break near the clamping unit
8.1.7.2 Connecting capacity
type of conductors .....ccooviiciiiiiici ... | Rigid Flexible
minimum cross-sectional area of conductor 0.5 0,5
(M) e, :
maximum cross-sectional area of conductor 25 2,5 e
L0 2  PPTPPP
number of conductors simultaneously Acc. Manuf. Insts. e
connectable to the terminal .......... e 12 2

TRF No.: 69474-1A
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EN 60 847-4-1
Clause Requirement — Test Result - Remark Verdict
8.1.7.3 Connection
terminals for connection to external conductors
shall be readily accessible during installation
clamping screws and nuts shall not serve to fix P
any other component
8.1.7.4 Terminal identification and marking
terminal intended exclusively for the neutral
conductor
protective earth terminal
other terminals P
- Main circuit:: 2T1, 472, 6T3
- Auxiliary circuit 95-86, 97-98, 13-14, 21-22,
Al, A2
8.1.8 Additional requirements for equipment provided with a neutral pole N
marking of neutral pale N
The switched neutral pole shall not break before N
and shall not make after the other poles
Conventional thermal current of neutral pole N
8.1.9 Provisions for protective earthing N
8.1.9.1 The exposed conductive parts shall be electrically N
interconnected and connected to a protective
garth terminal
8192 The protective earth terminal shall be readily N
accessible
The protective earth terminal shall be suitably N
protected against corrosion
The electrical continuity between the exposed N
conductive parts of the protective earth terminal
and the metal sheathing of connecting
conductors
The protective earth terminal shall have no other N
functions

TRF No.: 63474 -1A
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EN 60 947-4-1

Clause

Requirement — Test

Result - Remark

Verdict

2193

Protective earth terminal marking and

identification

8.1.10

Enclosure for equipment

8.1.10.1

Design

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

are readily accessible

Sufficient space shall be provided inside the

enclosure

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

connected to a protective conductor

Under no circumstances shall a removable metal
part of the enclosure be insulated from the part
carrying the earth terminal when the removable

part is in place

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

equipment or vibrations

When an enclosure is so designed as to allow the
covers to be opened without the use of tools,
means shall be provided to prevent foss of the

fastening devices

8.1.10.2

Insulation

TRF No.:. 69474-12
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EN 60 847-4-1

Clause

Requirement — Test

Result - Remark

Verdict

If, in order to prevent accidentat contact between
a metallic enclosure and live parts, the enclosure
is partly or completely lined with insulating

rnaterial, then this lining shall be securely fixed to

the enclosure

8.1.11

Degree of protection of enclosed equipment

Degree of protection ..............ccccivvrviiiiciiinnnnd

Test for first characteristic

Testforfirst numeral .......oooviiiiee et

-k

@ gk wn

Test for second characteristic

Test for second numeral ...’

—h

@ N @& G woN

9.3.1.a

TEST SEQUENCE |

9333

Temperature rise

ambient temperature 1040°C ...l

25

Contactor

test enclosure W x H x D {(mm x raim x mm) ........:

material of enclosure .........ccoecevveeeeeeii

Main circuits, test conditions:

TRF No.:6%474-12
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EN 60 947-4-1
Clause Requirement — Test Result - Remark Verdict
- conventional thermal current Kth (A) ................
- conventional enclosed thermal current Ithe (A) .
- cable/busbar cross-section (mm?} / (mm) .......... :
- temperature rise of main circuit terminais (K) ....: [ <
Auxiliary circuit, test conditions:
- rated operation current le (A} ..........................0|10
- cable cross-section (MM?) ... 11,5
- temperature rise of auxiliary circuit terminals <40
(9 PO
Coils and electromagnets, test conditions: AC
- rated control supply voltage Us (V) ................... 11240
- Class of insulating material ................cc........... [ F
- temperature rise of coil and electromagnets (K) : | = 68
Starter Tested with setting range 6 —9 A
test enclosure W x H x D (mm x mm x mm} ........:|None
material of enclosure ..o U -
Main circuits, test conditions: *Tested with 9A because of max. Power P
consumption of Overload Relay
- conventional thermal éurrent th (AY ... 119 (20%)
- cable/busbar cross-section {(mm?)}/ (mm) ..........:| 1,5 mm?
- temperature rise of main circuit terminals (K) ....: [£ 62
Overload relay, auxiliary circuit, test conditions:
- rated operation current le {A) _..cvvvivvceiennnnn 214
- cable cross-section (mm?) .......cocvevivevieevenieennl 11
- temperature rise of auxiliary circuit terminals 544
(B e
9.3.3.2 Operating limits
8.3.3.21 Power-operated equipment: AC DC P
rated control supply voltage Us (V) ..occocvverueenn.... | 240 24 i
frequency (HZ) ... [ DD DC S

TRF No.; 63474-14a
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EN 60 847-4-1

Clause Requirement — Test Result - Remark Verdict
limits of close satisfactorily at any value between |80 74 P
85% and 110% of rated control supply voltage
US it e
limits of drop out and open fully are: 75% to 20% 136 27 P
fora.c.and 75% to 10% ford.c. ..ol :

9.3.3.2.2 [Relays and releases Setting Range 6 — 9 A P
Conditions for thermal and time-delay magnetic overload relays only: P

type of time-delay overload relay ...t

Thermal, Temp. compensated |

tripclass ..o FOA

current setting ... loer : |6 A 9 A
ambient temperature (°C) ..cccoevvevveienn 2| 24

test enclosure WxHxD (mmxmmxmm) .......:.jNone  |E
cable/busbar cross-section (mm?}/ (mm) ...........:.| 1,5

at A (1,05) times of current sefting, tripping shall  |6,3 A 9,45 A

not occur in less than 2 h starting from the cold

state; testcurrent ........coiiicieeeceec U NGO tripping No tripping
When the current is subsequently raised to B 7.2A 10,8 A
(1,2) times the current setting, tripping shall occur

in less than 2 h; test current ................ ... min:sec :|1:20 3:40

for class 10A overload refays energized at C (1,5} |9 A 135A
times the current, tripping shall occur in less than

2 min, starting from thermal equilibrium at the

current setting; test current .................... min:sec :]0:21 0:17

for class 10, 20 or 30 overload relays energized [N

at C times the current, tripping shall occur in less

than 2, 8 or 12 min, starting from thermal

equilibrium at the current setting: class: test

current; fripping time ...

at D (7,2) times the current setting, tripping shall (43,2 A 648 A
occur within the tripping time (s} 2 < Tp =10,

starting from the cold state; test current; tripping | | oo
time Tp () el 1] D2 4,6

TRF No.: 69474-1A
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Result - Remark

Verdict

Ambient temperature: - 5 °C ..ol

at A (1,05) times of current setting, tripping shall (6,3 A 9,45 A
not oceur in less than 2 h starting from the coid

state; testcurrent ........................o.cccoooe...... . | NO tripping No tripping
When the current is subsequently raised to B T.2A 108 A
(1,2) times the current setting, tripping shall occur

in less than 2 h; test current ................... min:sec ;| 0:35 2:40
for class 10A overlod relays energized at C (1,5) |9 A 130 A
times the current, tripping shall occur in less than

2 min, starting from thermal equilibrium at the

current setting; test current _................... min:sec ;| 1:10 0:40
for class 10, 20 or 30 overload relays energized |N

at C times the current, tripping shall occur in less

than 2, 8 or 12 min, starting from thermal

equilibrium at the current setting; class; test

current; ripping timMe ...

at D {7.2) times the cumrent setting, tripping shall (43,2 A 64,8A
occur within the tripping time (s} 2 < Tp < 10s

tarting from the cold state; test current; tripping

HMe TP {8) v et | 2,6 4,7
Ambient temperature: + 40°C ...l

at A (1,05) times of current setting, tripping shall  |8,3 A 9,45 A
not occur in less than 2 h starting from the cold

state; testcurrent ............................................. | NO tripping No tripping
When the current is subsequenily raised to B 7.2A 108 A
{1,2) times the current setting, tripping shall occur

in less than 2 h; test current ..o, min:sec :| 1:10 4:55
for class 10A overtoad relays energized at C (1,5} |9 A 13.5A
times the current, tripping shall occur in less than

2 min, starting from thermal equilibrium at the

current setting; test current .................... min:sec ;{0:11 0:27

TRF No.: 63474-1A
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for class 10, 20 or 30 overload relays energized |N —
at C times the current, tripping shall oceur in less
than 2, 8 or 12 min, starting from thermal
equilibriurn at the current setting; class; test
current; tripping iMe ......coociiee e
at D (7.2) times the current setting, tripping shall (43,2 A 64,8 A —
occur within the tripping time (s)2 < Tp < 10
starting from the cold state; test current; tripping
tMe TP (S) oeerieeiici e | B 48 = F
Limits of operation of three-pole thermal overload relays energized on two poles:
ambient temperature (°C) .....ooovveviiie {24
the relay energized on three poles, at A{(1/0,9) |6 A/54 A 9A/B81A
times the current setting, tripping shall not occur
in less than 2 h, starting from the cold state ...
No tripping No tripping
when the value of the current flowing in two poles [6,3A/0 A 10,35A/0A
is increased to B (1,15) times the current setting
and the third pole deenergized, tripping shal!
occurinlessthan2h. ...l min:sec ;[ 1:25 0:40
8.3.3.22 |Relays and releases Setting Range 1,8 —2,7A "™ Q™

Conditions for thermal and time-delay magnetic overload relays only:

type of time-delay overload relay ............c.........

Thermal, Temp. compensated |-

trip class .o L TOA

current setting ... et 1| 1,8A 2,7 A
ambient temperature (°C) ...................124

test enclosure W x H x D (mm x mm x mm) ........:|None

cable/busbar cross-section {mm?}/ {mm) ............ 11,0

at A (1,05) times of current setting, tripping shall ;1,89 A 284 A

not occur in less than 2 h starting from the cold

state;testcurrent ..................................... |Notripping No lripping

TRF No.: 69474-1A
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Result - Remark

Verdict

When the current is subsequently raised to B 2,16 A 324 A

{1,2) times the current setting, tripping shall occur
in less than 2 h; test current ................... min:sec :|1:45 3:25 . -
for class 10A overload relays energized at C (1,5} (2,7 A 405A b
times the current, tripping shall occur in less than

2 min, starting from thermal equilibrium at the

current setting; test current .................... min:sec :|0:17 0:28

for class 10, 20 or 30 overload relays energized |N

at C times the current, tripping shall occur in less

than 2, 8 or 12 min, starting from thermal

equilibriurn at the current setling; class; test

current; tripping time ......cccciiinninn

at D {7,2) times the current setting, tripping shall 12,96 A 19,44 A

oceur within the tripping time {5} 2 < Tp < 10,

starting from the cold state; test current; tripping

HME TP (S) crreeeieeieiiiie e ] 3,2 3.0

Ambient temperature: -5°C

at A (1,05) times of current setting, tripping shall |1,89 A 284 A

not occur in less than 2 h starting from the cold

state; test cumrent .........cocicninicii e el | NO tripping No tripping

When the current is subseguently raised to B 2,16 A 324 A

{1,2) times the current setting, tripping shall occur

inlessthan 2 h; testcurrent ... min:sec : | 5:20 4:55

for class 10A overlod relays energized at C (1,5) |27 A 4.05A

times the current, tripping shall occur in less than

2 min, starting from thermal equilibrium at the

current setting; test current .................... min:sec :|0:25 0:52

for class 10, 20 or 30 overload relays energized | N

at C times the current, tripping shall oceur in less
than 2, 8 or 12 min, starting from thermal
equilibrium at the current setting; class; test

current; tripping time .........coooiiiiiiiiciieiieeeae el

TRF No.:85474-148
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Result - Remark

Verdict

at D (7,2) times the current setting, tripping shall | 12,96 A 19,44A
occur within the tripping time ()2 < Tp < 10s

tarting from the cold state; test current; tripping

HME TP (8) oo 1133 3,1
Ambient temperature: +40°C ...

at A (1,05) times of current setting, tripping shali | 1,89 A 2,84 A
not occur in less than 2 h starting from the cold

state; testcurrent ..........cooiciiviiivieiiiiieeeeeeeno L NO tripping No tripping
When the current is subsequently raised to B 2,16 A 324 A
{1.2) times the current setting, tripping shall occur

in less than 2 h; test current .................. min:sec :10:30 0:45
for class 10A overload relays energized at C (1,5} 2,7 A 405 A
times the current, tripping shall occur in less than

2 min, starting from thermal equilibriumn &t the

current setting; test current ...l min:sec :|0:07 0:22
for class 10, 20 or 30 overload relays energized |N

at C times the current, tripping shall oceur in less

than 2, 8 or 12 min, starting from thermal

equilibrium at the cumrent setting; class; test

current; tripping tiMe ......occcooiieanniiininn e

at D {7,2) times the current setting, tripping shall | 12,96 A 19,44 A
occur within the tripping time (s) 2 < Tp < 10

starting from the cold state; test current; tripping

HM1E TP (8) tiieeiiieieiee e .o 13,1 29

Limits of operation of three-pole thermal overload retays energized on two poles:

ambient temperature (*CY ...l

23

the relay energized on three poles, at A (1/0.9)
times the current setting, tripping shall not occur

in less than 2 h, starting from the cold state .........:

1.8A/162A 2T7TAI243A

No tripping

No tripping

TRF No.: 69474-1A
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when the value of the current flowing in two poles [2,07 A/ 0 A 31MAJOA
is increased to B {1,15) times the current setting
and the third pole deenergized, tripping shall
occurinlessthan 2 h....ovnniinnns min:sec :|2:45 1:05
9334 Test of dielectric properties, impulse withstand voltage (Uimp indicated):
- verification by measurement of clearances
instead of testing
- rated impulse withstand voltage (V) ...........:|8000 pr e
- test Uimp main circuits (kV) -cococviiviniiiiicenenn 2| 9,81 7 P
- test Uimp auxiliary circuits (kV) ......ccoeeveenee [ 9,817 P
Test of dielectric properties, dielectric withstand voltage {Uimp not indicated): N
- rated insulation voltage (V) ...l e
- main circuits, test voltage for 1 min (V) ...........
- control and auxiliary circuits, test voltage for
Tmin (V)
9.3.3.5 TEST SEQUENCE 1l

Making and breaking capacity

utilization category ...cccvcciiccinicieeeeceecceeeeenn | ACT
rated operational voltage Ue (V) .............cc.c......1 | 690
rated operational current le (A) or power (kW) .....|20A
Conditions, make/break operations AC-1 only;
- test voltage U/Ue = 1,05 (V) ...ooeoiiiiciinn 2 L1 730
L2: 729
L3: 729
-testcurrent e = 1,5 (A) .o, :jL1: 38
L2: 38
£3:38,5
- power factor/time constant ...............................:|L1: 0,78 —
L2: 0,78
L3: 0,79

TRF No.: 69474-1A
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-on-time (MS) e | 160 —=
-off-time (8) oo 11 9,8 g
- number of make/break operations .................... 1150 P
Behaviour and condition during and after the test: P
- no permanent arcing P
- no flash-over between poles P
- no blowing of the fusible element in the earth P
circuit
- no welding of the contacts
- the contacts shall operate when the contactor or
starter is switched by the applicable method of
control
Operational performance capability:
utilization category (AC-3 or AC4) .....................1]AC4
rated operational veltage Ue (V) ......................1 [400V
rated operaticnal current le (A) or power (kW) ....;|8A
Conditions, make operations AC3/AC4 only:
-test voltage UUe = 1,05 (V) ....ocoirceiiee 2 [ L1: 420

L2: 421

L3: 421
-testourmrent ifle = (A) i, ;L1108

L2: 110

L3: 108
- power factor/time constant ... (L1:0,45

L2:045

L3: 0,45
=on=time (MS) ....coooviviiiiirccicieinee e | 100 ——
Off-lmME {S) oo 10 —
- number of make operations ...........ccceeceeeeee | B0

Characleristic of transient recovery voltage for AC-3 and AC-4 only:

|0 |o

oscillatory frequency (KHZ) ..o viivivnieiiceer e

TRF No.: 68474-12
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Measured osciliatory frequency (kHz) ...............;{L1: 39

£2:38

£3:38
Factor Y e dIL1 1

L2: 1.1

L3: 1,1
Behaviour and condition during and after the test: P
- No permanent arcing P
- no flash-over between poles P
- no blowing of the fusible element in the earth P P
circuit
- no welding of the contacts P
- the contacts shall cperate when the contactor or | P P
starter is switched by the applicable method of
control
Operational performance capability:
utilization category ...........ccocooccvcececcneen. L | AG4
rated operational voltage Ue (V) ..........................1 | 400
rated operational current le {A) or power (kW) ....0|SA

Conditions, make/break operations AC3 / AC4 only:

- test voltage UUe = 1,05 (V) i | L1: 420
1.2: 420
1.3: 420
-testeurrent lle = (A) ..cociieiciien | L1 54,5
L2: 55
L3: 565
- power factor/time constant ................ccoceeve W3 |£1:. 0,47 =
L2: 0,47
L3:0,47
-on-time {ms) ..o | 100 ==
-off-time (8) .o e
- number of make/break operations ...................... | 6000 P

TRF No.- 69474-1A



page 26 of 36

2.03.00356.1.0-K109/B&J

EN 60 947-4-1
Clause Requirement — Test Result - Remark Verdict

Characteristic of transient recovery voltage for AC-3 and ACH4 only:
oscillatory frequency (kHz) .......oooeveee
Measured oscillatory frequency (kHz) ... |L1:34

12:335

L3: 34
Factory e LT 1

L2: 1,1

L3: 1,1
Behaviour and condition during and after the test: P
- no permanent arcing 24
- no flash-over between poles P
- no blowing of the fusible element in the earth P P
circuit
- no welding of the contacts P
- the contacts shall operate when the contactor or | P
starter is switched by the applicable method of
controf

8.3.3.6 Operational performance capability:

utilization category ......occcecoieenniicieence | ACH
rated operational voltage (V) .....ccoooeeeeeiinnec.... 1| 680
rated operational current le (A} or power (kW) ....: | 20A

Test conditions for make/break operations AC-1 only:

test voltage (M} ..o

Lt: 730
L2: 728
L3: 730

tEST CUITENTE (A) oo

L1:38
L2: 38
L3: 38,5

power factorftime constant ...t

L1: 0,78
L2: 0,78
L3:0,79

—on-time (MS) ...

160

TRF No.: 69474-1A
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SOfIME (S) o

2,3

- number of operating cycles ..........ccccoveeeeen

6000

83366

Behaviour and condition during and after the test:

- No permanent arcing

- no flash-cver between poles

- no blowing of the fusible element in the earth

circuit

T | |0 |V (T

- no welding of the contacts

- the contacts shall operate when the contactor or
starter is switched by the applicable method of

control

Dielectric verification:

test voitage (2 Ue + 1000 V) for 1 min (V) ............

2380

9.34

TEST SEQUENCE i

Performance under short-circuit conditions

93421

Test at de prospective current "r™

U12/16 0,4 -0,6A

Represents setting ranges up 10 9A

type of SCPD ..o D | Siemens Diazed gl / gG

ratings of SCPD, co-ordination type 1 ................. | 25A / 500V

ratings of SCPD, cocrdination type 2 .................: -

rated operational current le (A)AC-3 ...................1|9A

prospective current "r" (kA) ... 1

test voltage (V) ..ot L1 424
L2: 424
L3: 425

rrm.s. testcurrent (A) ....oooeeveeieeveeeieieeeeereeeeeee  L1: 1053
12:1087
L3: 1062

TRF No.: 69474-1A
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peak current (A} ..o | L1 1457
L2: 1457
L3: 1378

power factor 0,95

1. one breaking operation of SCPD with all the
switching devices closed prior to the test I*dta
{(A%s) /peak current | {A) ....coiiiiicecicn

L1: 1750 A*s / 807A
L2: 2180 A%/ 887 A
L3: 1860 A’s /903 A

2. one breaking operation of SCPD by closing the
contactor or starter on to the short-circuit 12dta

(A’s}/peak current d (A) ...l

L1: 108 A’%s /270 A
L2: 695 A%s / 586 A
L3: 884 A’%s /601 A

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

A - the fault current has been successfuily
interrupted by the SCPD or the combination
starter and the fuse or fusible element, or solid
connection between the enclosure and supply

shall not have melted

B - the door or cover of the enclosure has not
been blown open and it is possible to open the

door or cover

C - there is no damage to the conductors or
terminals and the conductors have not been

separated from the terminals

D - there is no cracking or breaking of an
insulating base to the extent that the integrity of

mounting of a live part is impaired

Both types of co-ordination {combination starters and protected starters only):

E - the circuit breaker or the switch is capable of

being opened manually by its operating means

F - neither end of the SCPD is completely
separated from its mounting means to an

exposed conductive part

TRF No.2 69474-1A
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G - if a circuit breaker with rated ultimate short-circuit breaking capacity less than

the rated conditional short-circuit current assigned to the combination or

protected starter is employed, the circuit breaker shall be tested to trip:

1) circuit breaker with instantaneous trip relays or

releases, at 120% of the trip current

2) circuit breaker with overoad relays or
releases, at 250% of the rated current of the

circuit breaker

Type 1 co-ordination (all devices):

H - there has been no discharge of parts beyond
the enclosure. The starter may be inoperative

after each operation

p

Type 1 co-ordination (combination and protected starters oniy):

| - dielectric verification test voltage (2 Ue) for

1380

Type 2 co-ordination {all devices):

J - no damage to the overload relay or other parts
has occurred, except that welding of contactor or
starter contacts is permitted, if they are easily

separated without significant deformation

K - the tripping of the overload relay shall be
conform to the published tripping characteristics,

before and after the test

L - dielectric verification test voltage (2 Ue) for

93422

Test at the rated conditional short-circuit current "l

"<8CCT

type of SCPD ..ol

ratings of SCPD, co-ordination type 1

ratings of SCPD, co-ordination type 2 ...............

rated operational current le (A}AC-3 ....................

prospective current "Ig” (KA) ...

TRF No.: 69474-1A
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test voltage (V) .o LT
L2:
L3:
rm.s. testcurmrent (A) ... LTS
L2:
L3:
peak current (A} .....oocciiiiiieee e | L2
L2Z:
L3:
power factor
1. one breaking operation of SCPD with all the L1:
switching devices closed prior to the test Pdta L2:
2. one breaking operation of SCPD by closing the |L1:
contactor or starter on to the short-circuit ............:|L2:
L3:
3. one breaking operation of SCPD by closing the [L1:
switching device on to the short-circuit ...............:|L2:
L3:
Behaviour of the equipment during the test N
Both types of co-ordination (all devices): N
A - the fault current has been successfully N
interrupted by the SCPD or the combination
starter and the fuse or fusible element, or solid
connection between the enclosure and supply
shall not have melted
B - the door or cover of the enclosure has not N
been blown open and it is possible to open the
door or cover
C - there is no damage to the conductors or N

terminals and the conductors have not been

separated from the terminals

TRF No.: 69474-1R
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D - there is no cracking or breaking of an
insulating base to the extent that the integrity of

mounting of a live part is impaired

Both types of co-ordination (combination starters and protected starters only): N
E - the circuit breaker or the switch is capable of N
being opened manually by its operating means

F - neither end of the SCPD is completely N
separated from its mounting means to an

exposed conductive part

G - if a circuit breaker with rated ultimate short-circuit breaking capacity less than N
the rated conditional short-circuit current assigned to the combination or

protected starter is employed, the circuit breaker shall be tested to trip:

1} circuit breaker with instantaneous trip relays or N
releases, at 120% of the trip current

2) circuit breaker with cverload relays or N
releases, at 250% of the rated current of the

circuit breaker

Type 1 co-ordination (all devices): N
H - there has been no discharge of parts beyond N
the enclosure. The starter may be inoperative

after each operation

Type 1 co-ordination (combination and protected starters only): N

I - dielectric verification test voltage (2 Ue) for

Type 2 co-ordination (all devices): N
J - ne damage to the overload reiay or other parts N
has occurred, except that welding of contactor or

starter contacts is permitted, if they are easily

separated without significant deformation

K - the tripping of the overload relay shall be N

conform to the published tripping characteristics,

before and after the test

TRF No.: 62474-1A
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L - dielectric verification test voltage (2 Ue) for
9.3.5 TEST SEQUENCE IV: (APPLICABLE FOR CONTACTORS ONLY) P

Qverload cumrent withstand capability of contactors:

ambient temperature (°C) ..ooooiiiiiiiiieee 11 25

rated operational current le (A) max. AC-3 ..........: |9

test current {1&) (A} .ooriiriiiiicec e 72

duration oftest: 108 ..cccoericiiiiieeceevinenen | 108

After the test, the contactor shall be substantially |P P
in the same condition as before the test (visual

inspection)

TABLE: temperature rise measurements P

Main Terminals Contactor (9A) 1 35 65
3 42 65

5 38 65

Main Terminal Overioad Relay (9A) 2 60 65
4 51 65

6 62 65

Auxifixary Terminals Contactor {10A) 13 40 65
14 40 65

Auxiliary Terminal Overload Relay (4A) 95 44 65
96 40 65

Caoil: 240V 50Hz 638 135
24V DC 58 135

TRF No.: 69474 -1A
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EN 60 847-5-1
8.3.3.53 |Making and breaking capacities of switching elements under abnormal P

conditions:

utilization Category ............oocoiiiiiiiiiieiiaeie . L1AC1T5S

rated operational voltage Ue (V) ......................... 11240

rated operational current le (A) or power (kW) .....{3

Conditions, make/break operations:

-test voltage WlUe = 1,1 (V) v LT 266
L2: -
L3: -

- power factor/time constant ..............ccoco 2| L1 0,29
L2: -
L3: -

- make operations: test current Ille (A) ................:|L1: 61
L2: -
L3: -

- break operations: test current e (A) ............... :[L1: 61
L2: -
L3: -

-on-time (Ms) ..o, U 300

- operating cycles per minute ... {8

- number of operating cycles ...........cocccovveeenee..i | 10

Behaviour and condition during and after the test:

- no electrical or mechanical failures

- no contact welding or prolonged arcing

- no blowing of the fusible element in the earth

circuit

T | |V (U (D

Dielectric verification:

dielectric test voltage (V) ..o 112000

TRF No.: 69474-12
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EN 60 947-5-1
8.3.3.5 TEST SEQUENCE Il
8.3.3.5.2 | Making and breaking capacities of switching elements under normal conditions
utilization category ..........cooeinnninenicnnnen  LAGTH
rated operational voltage Ue (V) ........cccoeceveeneee.. 1 [ 240
rated operational current le (A) or power (kW) ..... |3

Conditions, make/break operations:

- test voltage U/Ue = 1,1 (V)
* 50 operation at 266V

Lt 266* /242
L2:

** 6000 operations at 242V ...........ccocvvvecee [ L3
- power factor/time constant ................................:[L1:0,29

L2 -

L3: -
- make aperations; test current Ile (A) ................;| L1: 61

L2: -

L3: -
- break operations: test current lfle (A) .................[L1: 6,5

L2: -

L3:
- on-time {ms) *50 oper. / **6000 oper. ................0| 160 * / 300™
- operating cycles perminute ._._..........c.c.............i| 15
- number of operatingcycles ...............cccoo............1 | 5050 P
Behaviour and condition during and after the test: P
- no electnical or mechanical failures P
- no contact welding or prolonged arcing P
- no blowing of the fusible element in the earth P
circuit
Dielectric verification: P
dielectric test voltage (V) wccvvveeeeeeceeeceee .21 2000

utilization category .....oovvvoiiiieieee

rated operational voltage Ue (V) ...
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EN 60 947-5-1

8.34

TEST SEQUENCE IV

Performance under conditional short-circuit current

type OF SCPD ... | Si@MENS Diazed gl / gG
ratings of SCPD ..o 1 20A 1 500V
prospective current (KA) ............ccoccvvveieevieeiicnnnens (i1
test voltage (V) U/Ue = 1,1 (V) cccevvvriireeeennn s | L1 277
L2: 275
L3: 276
rm.s. test current (A) .| LT 1010
L2: 1050
L3: 1020
power factor {max. 0,7) 0,7

first making operation to closed switching
elements: test Pdta (A%$) / Ip (A) vl

L1: 1010 A%s / T60A
L2: 1010 A’s / T60 A
L3: 950 A% /8B0 A

time interval between test (min. 3 min) ................

second making operation to closed switching

elements; test IPdta (A%s) /g (A) ol

L1: 1090 A%s /710 A
L2: 910 A%s / B50 A
L3: 780 A%/ 710 A

time interval between test (min. 3 min) ................:

third making operation to closed switching
elements: test Pdta (A%s) 7 1p (A) e

L1: 870 A5/ 780 A
L2: 170 A*s /465 A
L3: 880 A% /TS0 A

Behavicur of the equipment during the test:

switching elements open by the normal actuating

system

Dielectric verification:

dielectric test voltage (V)

2000

TRF No.:62474-12
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Copy of marking plate

Contactor K2-09A
K2-09A

EC [ ENG0B4T-4-1 AC1=l,
VDEOGGO ASHMT-4-1 890V~ 25A
AC2, ACS zzolssolnsl ’aao
Ve 240 500 1 M0
KW [ 3 ]4 leslssiss

max v]120)200]200) 480

wh miisf2(3]5[7s

1php hpjos| 1 [15] - | -
SLNTABLE FOR USE ON A CIRCINT CAPABLE OF

Overioad Relay
U12M16E 4

C€

IECANGU4Y VDEOSED 630V~ LETEDHD. ®g 9%
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ui2116u 4
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Photo:
K2-09A10 AC-operated K2-09A10= DC-operated KG2-00A10

Overload Relay:
U12/16E

TRF No.: 69474-1a
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Test item particulars:

- SWItChING POSIIONS .....ccccoeeveeiremira e ersesnnenas : ON-OFF

- number of PolES.......cccerceiinirirmnrrerenrennraees Contactor: 3 Main 1 Aux
~kindofeurrent.........o s : AC

~number of phases..............ooiiivnvn e : 3

- rated frequency (HZ).........ccorveeevceeeecececeeecececeees > 50-60

- number of positions of main contacts............ccceueen. ;2

Rated and limiting values, main circuit..............c.ccee.

- rated operational voltage Ue (V) .....c.occcoioreceeicnee : 690

- rated insutation voltage Ui (V) ..o, 1 690

- rated impulse withstand voitage Uimp (kV).............. 8
- conventional free air thermal current Ith (A)............: 20
- conventional enclosed thermal current ithe (A} ......: 20

- rated operational current e (A) . ..., ;20

- rated uninterrupted U (A) ... s 20

- utilization category.......ccveececevcei v recr s : AC1, AC3, AC4
Short-circuit charactenistic...........cccooveerecececienncecen. :

- rated prospective short-circuit current r™ (KA} ........: 1

- rated conditional short-circuit current Iq (kA) ..........2 1

Rated and limiting values, auxiliary circuits............... . For Contactor
- rated operational voltage (V).....ccccormmmrcveervareneannn. 1 240

- rated frequency (Hz)........c.oeeeiviviiieceeeceeeenee : 50-60

- number of GIrCUitS ..o © 1

- number and kind of contact elements ..................... : 1NOor1iNC

Co-ordination of shori-circuit protective devices .......: Type "1”

- kind of protective device...........co : Fuse: 25A upto 11A AC3/AC4
63A from 10A AC3/AC4

Possibie test case verdicls:

- test case does not apply to the test object.............. : N(AY)

- test object does meet the requirement................... : P(ass)

- test object does not meet the requirement............. : F{ail}

TRF No.: 68474-1A
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General remarks:

"(see remark #)" refers to a remark appended to the report.

"(see appended table)" refers to a table appended {o the report.

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

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

This report shall not be reproduced except in full without the written approval of the testing laboratory.
1) Based on the decision of the applicant, some of the tests of Test Sequences | and Hl may have
been performed under more severe conditions than required in the stanard. In case of, relevant

values for equipment under test are stated in test report.

2) Relevant tests have been performed with or without ‘snap on auxiliary contact block’ Typ ‘HN’
or ‘HA’.

3) The test item is corresponding to the requirements of IEC 60947-4-1 Ed. 2.0 (2000-11)
+ A1 (2002-09).

TRF No.: 69474-1A
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Ordering key:
Contactor
Kx2-09A x X
| { 1>>>
| | >

| >>>>

Overload Relay
U216 xx x

| 1 |o>>>
1
11
il

| | 255>

| 5>

Control Circiut Volitage:

6 — 550V 50Hz
6 — 600V 60Hz
12 - 250V bc-

E)

.).‘

10,1
:0,1
G

: Setting range 0,12-0,18 / 0,18-0,27 /

: Number of NC auxiliary contacts
: Number of NO auxiliary contacts
: DC coil supply (optional)

06-09 7 08-12 7/ 12-18 / 18-27 /
27-4 /1 4-6 1 6-97 8-11/ 10-14A

... With additional quick trip up to 4A (optional)
... Themic quick trip up to 14A {optional})

... Change over auxiliary contacts
... Change over auxlliary contacts with autorn. Reset
... 1 NC and 1 NO auxiliary contact

12V up 10 24V: Double Winding Coil with Late Break Contact in series to coil.
25V up to 250V: Dropping Resistor with Late Break Contact in series to coil.
KG — type: Without Late Break Contact

027-04 / 04-06 /

TRF No.: 69474-1A
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EN 60 947-4-1
Clause Requirement — Test Result - Remark Verdict
6.2 MARKING:
Data shall be preferably marked on the equipment; P
¢ - number of this standard (IEC/EN60347-4-1) | IEC947-4-1 P
k - iP code, in case of an enclosed equipment - N
Data shall be included on the nameplate, or on the equipment, or in the
manufacturer's published literature:
d - rated operational voltages 890V P
e — utilization category and rated operational AC1 20A, 690V P
currents (or rated powers), at the rated AC3
operational voltages of the equipment AC4 10A, 400V
Contactor AC15 12A, 240V
f - either the value of the rated frequencyfies, or | 50-60Hz P
the indication d.c. (orsymbol) .........ccccccooennvneennnld
g - rated duty with the indication of the class of N
intermittent duty, if any
Associated values:
h - rated marking and breaking capacities (these |AC1, AC3, AC4, AC15 P
indications may be replaced, where applicable,
by the indication of the utilization category)
Safety an installation:
i - rated insulation voltage 690V P
j - rated impulse withstand voltage 8 kv P
| - pollution degree 3 P
m - rated conditional short-circuit current and type of co-ordination of contactor or P
starter and type, current rating and characteristics of the associated SCPD:
m - rated conditional short-circuit current of the 1kA P
combination starter or the protected starter Type "1 63A/25A fuse gl/gG
n — switching overvoltages <8kV P

Control circuits: Contactor

The following information conceming control circuits shall be placed either on the

coil or on the equipment:

TRF No.: 69474-1A
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Clause Requirement - Test Result - Remark Verdict
0 - rated control circuit voltage (Uc), nature of 6-550V 50Hz / 6-600V 60Hz P
current and rated frequency 12-250V =
p - if necessary, nature of current, rated Us=Uc P
frequency and rated control supply voltages (Us)
Auxiliary circuits: Contactor
r - ratings of auxiliary circuits AC15 12A, 240V P
Overoad relays and releages:
s - characteristics according to 5.7 P P
8.1 CONSTRUCTION: Overload relay
8.1.1 Materials P
Resistance to abnormal heat and fire P
-parts retain current-carrying parts: 850 / 960°C | Housing (black) P
- other: 65Q°C Cover {grey) P
8.1.2 Current-carrying parts and their connection P
8.1.3 Clearances P
Uimp is given as: 8kvV P
- max. value of rated operational voltage to earth :
600V
- nominal voltage of supply system ......................: | 400 / 690V
- overvoltage category ........occesnnisiniicececc DV
- pollution degree .......cccccieriiiiieiiciree T 3
- field-in or homogeneous .....................................| Inhomogeneous
- minimum clearances (mm) ............ccccoeeeeeeeeel 0| 8
- measured clearances (mm) .................cc.o.........1 | 210
Uimp is not given:
- rated insulation voltage Ui (V) ...........ccceeeeneeeenna
T8 e
- minimum clearances L-L/L-A (Mm) ....ccveeneeeeed

- measuwred clearances L-L/L-A (mm) ..................

Creepage distances

TRF No.: 69474-1A
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Clause

Requirement - Test

Result - Remark

Verdict

Uimp is given as:

g kv

-material group or CT1 ..ol

Min. Il b

- minimurn creepage distances (MM) ..ot

10

- measured creepage distances (mm) ...l

z12,5

Uimp is not given:

-materal columnaorb ......coooveeeeciviiieeeeeeend

- minimum creepage distances (mm) ..................:

- measured creepage distances (mm)

8.1.4

Actuator

8.1.4.1

Insulation

8.14.2

Direction

8.14.3

Mounting

8.1.5

Indication of contact position

8.1.5.1

Indication means

8.1.5.2

Indication by the actuator

8.16

Additional safety requirements for equipment with
isolating function

2 |Z |Zz |€ jZ2 |Z |2 |2

8.1.7

Terminals

T

8.1.7.1

All parts of terminals which maintain contact and
camy current shall be of metal having adequate
mechanical strength

(see 8.2.4 below)

Terminal connections shall be such that
necessary contact pressure is maintained

(see B.2.4 below)

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

(see 8.2.4 below)

Terminal shali not aliow the conductor to be
displaced or to be displaced themselves in a
manner detrimental to the operator of equipment
and the insulation voltage shall not be reduced
below the rated value

{see 8.2.4 below)

8.2.4

Mechanical properties of terminals:

Overoad

TRF No.: 69474-1A
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EN 60 947-4-1
Clause Requirement — Test Resuit - Remark Verdict
8.24.2 Mechanical strength of terminals
maximum cross-sectional area of conductor 6
diameter of thread (MM) ....ooeevenreceeeeneeneee | MG
torgue (NI e, 11,2
5 times on 2 separate clamping units
8.24.3 Testing for damage to and accidental loosening of conductor (fiexion test)
conductor of the smallest cross-sectional area 0.5
(120 0) J UOpU OO U PO PTOPUPUPROYS
number of conductor of the smallest cross 1
diameter of bushing hole (mm) .......ccccceeuee.. 1164
height between the equipment and the platen 260
mass at the conductor{s} (kg) .coceovrcriiecnevceeee | 0,3
135 continuous revolutions: the conductor shall P
neither slip out of the terminal nor break near the
clamping unit
8.2.4.4 Pull-out test P
FOrce (N} cociiii i csscee s ssnsevnes 1130
1 min, the conductor shall neither slip out of the P
terminal nor break near the clamping unit
Flexion test
conductor of the largest cross-sectional area 6
number of conductor of the largest cross- 1
sechonal ... el
diameter of bushing hole (mm} ............................1| 9,5
height between the equipment and the platen 279
L
mass at the conductor(s} (kg) .......evvevvevicreenen 1 f 1.4

TRF No.: 65474-1A
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EN 60 947-4-1

Clause

Requirement — Test

Result - Remark

Verdict

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

Pull-out test

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

Flexion test

Overload

conductor of the largest and smallest cross-
sectional area (MMF) .ooooeceeeeeeeieecireere e

25105 6/15

number of conductor of the smallest cross
sectional, number of conductor of the largest

141 111

diameter of bushing hole (mm) ...

95//64 95/64

height between the equipment and the platen

279 /1 260 27911260

mass at the conductor(s) (kg) ......coooiceiniicecennnnn!

0,7/03 1.4//04

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

clamping unit

Pull-out test

50 # 30 80/ 30

1 min, the conductor shall neither slip cut of the

terminal nor break near the clamping unit

8.1.7.2

Connecting capacity

Rigid Flexible

minimum cross-sectional area of conductor

0.75 0,5

maximum cross-sectional area of conductor

number of conductors simultaneously

connectabletotheterminal ...t

Acc. Manuf. Instr.
2 2

TRF No.: 69474-12a
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Clause Requirement — Test Result - Remark Verdict
8.24 Mechanical propesties of terminals: Contactor
8.24.2 Mechanical strength of terminals
maximum cross-sectional area of conductor 4
(MM} s s e s
diameter of thread (mm) .......ccoevevvvvvccecrceee. 1 | M35
torque (NP .2 | 0,8
5 times on 2 separate clamping units
8243 Testing for damage to and accidental loosening of conductor (lexion test)
conductor of the smallest cross-sectional area 0,75
number of conductor of the smallest cross 2
SEOCHOM ©oiieieiiec ettt e
diameter of bushing hole {mm) ......c.cccc..........: [64
height between the equipment and the platen 260
(MM e e s e ey eeeae e rencee
mass at the conductor(s) (Kg) -..ooeeviiieiivianian. 11 0,4
135 continuous revolutions: the conductor shall P
neither slip out of the terminal nor break near the
clamping unit
8.24.4 Pull-out test
1 min, the conductor shall neither slip out of the P
terminal nor break near the clamping unit
Flexion test
conductor of the largest cross-sectional area 4
number of conductor of the largest cross- 2
SECHONAI ..o e
diameter of bushing hole (mm) ..............cccceceee... 11 9.5
height between the equipment and the platen 279
(MM e e e sae e
mass at the conductor(s) (kg) ........ccccocceenennne...... 1] 0,9

TRF No.: 69474-1A
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Clause

Requirement — Test

Result - Remark Verdict

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

Pull-out test

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

Flexion test

Contactor

conductor of the largest and smallest cross-
sectional area (MM?) ..o

4 /25 1,5/0,5

number of conductor of the smallest cross
sectional, number of conductor of the largest

141 141

diameter of bushing hole (Mm) .......ociiiiiinieend

9.5 6.4

height between the equipment and the platen

279 260

mass at the conductor(s) (k@) .......cocoverierviannnad

09407 0.4

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

Pull-out test

;160 /50

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

8.1.7.2

Connecting capacity

type of CONAUGIONS ...

Rigid Flexible

minimum cross-sectional area of conductor

0,75 0,75

maximum cross-sectional area of conductor

number of conductors simultaneously
connectable to the terminal ........cccocoviiiieiviennnl

Acc. Manuf. instr.
2 2

TRF No.: 69474-1A
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Clause Requirement — Test Result - Remark Verdict
8.1.7.3 Connection P
terminals for connection to external conductors P
shall be readily accessible during installation
clamping screws and nuts shall not serve to fix [
any other component
8.1.74 Terminal identification and marking P
terminal intended exclusively for the neutral
conductor
protective earth terminal N
other terminals P
- Main circuit:: 2T1, 472, 6T3
- Auxiliary circuit 0596, 97-98, 13-14, 21-22,
Al, AZ
8.1.8 Additional requirements for equipment provided with a neutral pole N
marking of neutral pole N
The switched neutral pole shall not break before N
and shall not make after the other poles
Conventional thermal current of neutral pole N
819 Provisions for protective earthing
8.1.9.1 The exposed conductive parts shall be electrically
interconnected and connected to a protective
earth terminal
8192 The protective earth terminal shall be readily N
accessible
The protective earth terminal shali be suitably N
protected against comosion
The electrical continuity between the exposed N
conductive parts of the protective earth terminal
and the metal sheathing of connecting
conductors
The protective earth terminat shall have no other N
functions

TRF No.: 69474-1A
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Clause

Requirement — Test

Result - Remark

Verdict

8.1.9.3

Protective earth terminal marking and
identification

8.1.10

Enclosure for equipsment

8.1.10.1

Design

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

Sufficient space shall be provided inside the
enclosure

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

Under no circumstances shall a removable metal
part of the enclosure be insulated from the part
carmrying the earth terminal when the removable
part is in place

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

When an enclosure is so designed as to allow the
covers to be opened without the use of tools,
means shall be provided to prevent loss of the
fastening devices

8.1.10.2

Insulation

TRF No.: 69474-12
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Clause

Requirement — Test

Result - Remark

Verdict

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

8.1.11

Degree of protection of enclosed equipment

Degree of protection .........ccoeieeeeeicecens :

Test for first characteristic

Test for firstnumeral ...........ccooomiir el

-

Test for second characteristic

Test for second numeral ............ccocomvviviineenennns

O N oo s b

9.3.1.a

TEST SEQUENCEI

93.3.3

Temperature rise

and DC - KG

ambient temperature 1040°C ... ... .

Contactor

test enclosure W x H x D {(mm x mm x mm) .........

material of ENCIOSUTE _.......oocvveveiriiiiitceeeecreeeeen .

Main circuits, test conditions:

TRF No.: 69474-1A
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EN 60 947-4-1

Clause Requirement — Test Result - Remark Verdict

- conventional thermal current Iith (A) ..................:

- conventional enclosed thermal current Ithe (A) .:

- cable/busbar cross-section (mm*) /{(mm) ..........:

- temperature rise of main circuit terminals (K) ....:| <

Auxiliary circuit, test conditions:

- rated operation current le (A) .......ccccceceveenee 2| 16

- cable cross-section {(MM?) .........ccovccvvvvreerineenn: | 2,0

- temperature nise of auxiliary circuit terminals <43

Coils and electromagnets, test conditions: AC DC Type KG
- rated control supply voltage Us (V) ..................1 [ 240 220

- Class of insuiating material ..............ccocccceeeeent | F F

- temperature rise of coil and electromagnets (K) :{= 76 =66
Starter Tested with setting range 10— 14 A
test enclosure Wx Hx D (mmxmmxmm) ...} 175 x 115 x 115

material of enclosure ...........c..coecvvcciecneeveneneee.. L Metal

Masin circuits, test conditions: *Tested with 14A because of max. Power
consumption of Overload Relay

- conventional thermai cumrent Ith (A) .................:. [ 14 (20")
- cable/busbar cross-section (mm?}/ (mm) ........... | 2,5 mm?
- temperature rise of main circuit terminals (K) ....:| < 62

Overload relay, auxiliary circuit, test conditions:

- rated operation current e (A) ......cccevciireneennn 2| 4
- cable cross-section (Mm?) ..........ccovervvevveonnenne | 1
- temperature rise of auxiliary circuit terminals <44

9.3.3.2 Operating limits

9.3.3.21 Power-operated equipment: AC DC Type KG
rated control supply voltage Us (V) ......................;| 240 220
frequency (H2) ..o 1 50 DC

TRF No.; 69474-12
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Clause Requirement — Test Result - Remark Verdict
limits of close satisfactorily at any value between |80 81 P
85% and 110% of rated control supply voltage
US ittt e e s s s s s e sene ]
limits of drop out and open fully are: 75% to 20% |47 23 P
forac and 75% t0 10% ford.c. .....cooovrerennceen
9333 Temperature rise Type DC
ambient temperature 10-40°C ...........................1 | 25
Contactor
test enclosure W x H x D (mm x mm x mm) ........:
material of enclosure ...........ccoceiennininn el
Main circuits, test conditions:
- conventional thermal current Ith (A) ..................
- conventional enclosed thermal current Ithe (A) .:
- cable/busbar cross-section (mm?) / (mm) ..........:
- temperature rise of main circuit terminals (K) ....; | <
Auxiliary circuit, test conditions:
- rated operation current le (A) .......ccceeovveeeee. 1 16
- cable cross-section (MM?) ......ccceeeeeeeveevreeeeenni | 2,5
- temperature rise of auxiliary circuit terminals s43
Coils and electromagnets, test conditions: DC
- rated control supply voltage Us (V) ................1{ 220 24
- Class of insulating material ..............................|F F
- temperature rise of coil and electromagnets (K) 1| < 40 <64

Starter Tested with setting range 10 - 14 A
testenclosure WxH x D (mmxmmxmm) ........:[175x 115 x 115
material of enclosure .......cc.ccvecvevvenevvecnneeenon. L | Metal

Main circuits, test conditions: *Tested with 14A because of max. Power

consumption of Overdoad Relay

- conventional thermal current ith (A) .......ccee.....:

14 (20%)

- cable/busbar cross-section (mm*)/ (mm) ..........:

2,5 mm®
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- temperature rise of main circuit terminals (K) ....: | < 62
Overload relay, auxiliary circuit, test conditions:
- rated operation curentle (A) ..........ccccoeenenal 4
- cable cross-section (MMP) ....cccceveeeceeeeereernrennt 1
- temperature rise of auxiliary circuit terminais =40
9.3.3.2 Operating limits
9.3.3.2.1 | Power-operated equipment: DC
rated control supply voltage Us (V) ......................:| 220 24
frequency (H2) ...........ccccoevvveverreaeeeeeeneno..) | DC DC
limits of close satisfactorily at any value between |69 70 P
85% and 110% of rated control supply vottage
US v
limits of drop out and open fully are: 75% to 20% |31 38 P
forac.and 75% to 10% ford.c. ..oooovnricnnnnn...clt
9.3.3.2.2 |Relays and releases Setting Range 10— 14 A P
Conditions for thermal and time-delay magnetic overload relays only:

type of time-delay overload relay ..........................

Themmal, Temp. compensated [

WP Aass oo e er e | JOA

current sething .......coocconiiciiiniiiinic e legs |10 A 14 A
ambient temperature (°C) .......ccccooeuenen...............| 25

test enclosure Wx Hx D (mmx mmxmm) .......:]175x 115 x 115
cable/busbar cross-section (mm?) / (mm) .............|1 2,5

at A (1,05) times of current setting, tripping shall  |10,5 A 14,7 A
not occur in less than 2 h starting from the cold

state; test current ..o NO TripRInG No tripping
When the current is subsequently raised to B 12 A 16,8 A
(1.2) times the current setting, tripping shall occur

in less than 2 h; test current ...................minsec - [ 3:55 0:43
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for class 10A overload relays energized at C (1,5) |15 A 21 A
times the current, tripping shall occur in less than

2 min, starting from thermal equilibrium at the

current setting; test current ................... min:sec : | 0:22 0:08
for class 10, 20 or 30 overload relays energized |N

at C times the current, tripping shall occur in less

than 2, 8 or 12 min, starting from thermal

equilibrium at the current setting; class; test

current; tnpping iMe ...l

at D (7,2) times the current setting, tripping shall [72 A 100,8 A
occur within the tripping time {s) 2 < Tp £ 10,

starting from the cold state; test current; tripping

HME TP (S) vveeevrereerererrnrcerrereesceieieeieneevemrvvenreveenes | 21 2,5
Ambient temperature: - 5 °C ..o

at A (1,05) times of current setting, tripping shall 10,5 A 14,7 A
not occur in less than 2 h starting from the cold

state; testcurrent ................ooeeoeeiiieieeeeee.. D | NOpPING . No tripping
When the current is subsequently raised to B 12ZA 16,8 A
(1,2) times the cumrent setting, tripping shall occur

in less than 2 h; test current ...................min:sec : | 22:10 1:45
for class 10A overiod relays energized at C (1,5) |15A 21 A
times the current, tripping shall occur in less than

2 min, starting from thermal equilibrium at the

current setting; test current ...................min:sec : | 0:36 0:12

for class 10, 20 or 30 overload relays energized
at C times the current, tripping shall occur in less
than 2, 8 or 12 min, starting from thermal
equilibrium at the current setting; class; test

current; fripping time
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at D (7.2) times the current setting, tripping shall (72 A 100,8A
occur within the tripping time () 2< Tp<10s
tarting from the cold state; test current; tripping
BIME TP (8) creereneeiiiea v snrerseremnssseresrenassssssns s | 2 1 2,0
Ambient temperature: + 40 °C ........ccooevvvereenneend
at A (1,05) times of current setting, tripping shall [10,5 A 147A
not occur in less than 2 h starting from the cold
state; testcument ... L | NO TTPING No tripping
When the current is subsequently raised to B 12A 16,8 A
(1,2) imes the current setting, tripping shall occur
in less than 2 h; test current ................... minisec : [0:50 0:12
for class 10A overload relays energized at C (1,5) |15 A 21 A
times the cumrent, tripping shall occur in less than
2 min, starting from thermal equilibrium at the
current setting; test cumrent .................... min:sec ;| 0:08 0:05
for class 10, 20 or 30 overload relays energized |N
at C times the cumrent, tripping shall occur in less
than 2, 8 or 12 min, starting from thermal
equilibrium at the current setting; class; test
current; tripping time ...
at D (7,2) times the current setting, tripping shall [72 A 100,8 A
occur within the tripping time (s)2<Tp< 10
starting from the cold state; test current; tripping
HME TP (S} woeereiiciiimiarietieie e e e e reccesrn e nanrent | 2 2,2
Limits of operation of three-pole thermal overload relays energized on two poles:
ambient temperature (°C) ......oviiiiiecreenen..1| 25
the relay energized on three poles, atA{1/0,9) [10A/9A 14A7126A
times the cument setting, tripping shall not occur
in less than 2 h, starting from the cold state .........:
No tripping No tripping
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when the value of the current flowing in two poles |[11,5A/0A 16,1A/0A
is increased to B (1,15) times the current setting
and the third pole deenergized, tripping shall
occurinlessthan 2h.. e min:sec : [ 1:00 0:24 _
9.3.34 Test of dielectric properties, impulse withstand voltage {Uimp indicated): P
- verification by measurement of clearances
instead of testing
- rated impulse withstand voltage (V) ...................| 8000
- test Uimp main circuits (kV} ..ooocoeevecenicncneee 119,817
- test Uimp auxiliary circuits (kV) .......ccccecuu..... | 9.8/ 7 P
Test of dielectric properties, dielectric withstand voltage (Uimp not indicated): N
- rated insulation voltage (V) ..........ccccccvvenannnn.ll —
- main circuits, test voitage for 1 min (V) ............: N
- control and auxiliary circuits, test voltage for
TMIN V) i e
9.3.3.5 TEST SEQUENCE Hl
Making and breaking capacity
utilization category ..o ACH
rated operational voltage Ue (V) ........................... | 690
rated operational current le (A) or power (kW) ....: | 20A
Conditions, make/break operations AC-1 only:
- test voltage U/Ue = 1,05 (V) wcoviicvvvricceccceenee. fL1:725
L2: 730
L3: 730
-test curent Ifie = 1,5 (A) cooeerriiiecinieceiceeee | 1038
L2: 38
L3: 38
- power factorftime constant ...........cccccecovivenennn 1 | L1 0,78
L2: 0,78
L3: 0,79
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~Off-time(S) ..o | 9,8
- number of make/break operations ...................... | 50
Behaviour and condition during and aiter the test:
- no permanent arcing
- no flash-over between poles
- no blowing of the fusible element in the earth
circuit
- no welding of the contacts P
- the contacts shall operate when the contactor or
starter is swiltched by the applicable method of
conirol
Operational performance capability:
utilization category (AC-3 or AC4) ....................... | AC4
rated operational voltage Ueg (V) ..................:]400V
rated operational current le {A) or power (kW) ....:| 10A
Conditions, make operations AC3/AC4 only:
- test voltage UfUe = 1,05 (V) ..ooeeveevviceel1L1: 426

L2: 425

L3: 427
-testcurrent lfle = (A} .oorrieeiirinnnt | L1192

L2:193

L3: 192
- power factorftime constant ............occccevveveveeeen s | L1: 0,4

L2:04

L3: 0,41
= ON-HME (MNS) .eeeeeeeeeeevieveeseenvnmsnevneeneens | 100
~Off-ME (S) vt | 10
- number of make operations ........ccccecceeeeeecenneee.. s | 50
Characteristic of transient recovery voltage for AC-3 and AC4 only:
oscillatory frequency (kHZ) .......cocoecvvveicveceercnennd
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Measured oscillatory frequency (kHz) .................;JL1: 47
L2: 48
L3: 48
Factory .....oooeveeiereeeeee et cceeeeeeeeeens | L1 1,1
L2:1,1
L3 1.1
Behaviour and condition during and after the test: P
- ho permanent arcing P P
- no flash-over between poles P P
- no blowing of the fusible element in the earth P P
circuit
- no welding of the contacts P P
- the contacts shall operate when the contactor or | P
starter is switched by the applicable method of
control
Operational performance capability:
utilization category ........c.ccocceeeeveeeciieeeennnennnn... | AC4
rated operational voltage Ue (V) ........c.....ce....... 1| 400
rated operational current le (A) or power (KW) ....:] 10A
| Conditions, make/break operations AC3 / AC4 only.
- test voltage U/UJe = 1,05 (V) cvveviicvenvcvrienienens | L1: 427
L2: 425
L13:428
-testcument 118 = (A) cvvrerevievereeererireneeenrseineneens | L1 60
L2: 60
L3: 60
- power factorftime constant ..........ccocoeevevivieneen | L1 0,45
L2: 0,45
L3: 045
= ON-tMe (MS) ..eeemevmverieveveeeiieeeceeeeere .| 100
= QFF-tIME {S) vevvvereereerinrivrreriirerirenrisinvsssnenesrssessesenees | &
- number of make/break operations .....................1 | 6000 P
TRF No.: 69474-1A
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Characteristic of transient recovery voltage for AC-3 and AC-4 only: P
oscillatory frequency (KHz) ......cveeeeoeeeecccvanend
Measured osdillatory frequency (kHz) .................;[L1: 37,5

L2: 38

L3: 38
FACIOr ¥ e iceeeerccmee e | 12 141

L2: 1,1

L3: 1,1
Behaviour and condition during and after the test: P
- no permanent arcing P P
- no flash-over between poles P P
- no blowing of the fusible element in the earth P P
circuit
- no welding of the contacts P
- the contacts shall operate when the contactor or |P
starter is switched by the applicable method of
control

8.3.36 Operational performance capability:

utilization category .........ccoeceeeieeeieieneneenen L | ACT
rated operational voltage (V) .....cccccvennenen....... . [ 680

rated operational current le (A) or power (kW) .....| 20A

Test conditions for make/break operations AC-1 only:

test voltage (V) oo (| L1: 725
L2: 730
L3: 730

1eSt CUITENL (A) ..ooveeererreceererereecenieneeceeieneenenenee ] L1038
L2: 38
L3: 38

power factorftime constant ........c.ccceviiciiereee2 | L1:. 0,78
L2: 0,79
£3: 0,79

=ON-HME (MS) weveveeeeeeeeeeveeeeeveeieeeeeeeeeeeeeeeen.. | 160
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-offimME (8) oD 2,3
- number of operating cycles ..........coooceeveenn L | 6000 P
8.3.3.6.6 | Behaviour and condition during and after the test: P
- no permanent arcing P
- no flash-over between poles P
- no blowing of the fusible element in the earth P
circuit
- no welding of the contacts P
- the contacts shall operate when the contactor or P
starter is switched by the applicable method of
control
Dielectric verification:
test voltage (2 Ue + 1000 V) for 1 min (V) ............| 2380
9.3.4 TEST SEQUENCE Il
Performance under short-circuit conditions
934.21 Test at de prospective current "r™: U12/16 0,4 -0,6A

Represents setting ranges up to 11A

type of SCPD _......ccooivivvvvinnnniiveececeee......... 1 | Siemens Diazed gl / gG

ratings of SCPD, co-ordination type 1 ..................| 26A / 500V

ratings of SCPD, co-ordinationtype 2 ............... -

rated operational cumrent le (A)AC-3 ....................[10A

prospective curment "r" (KA) ...ocooveeeeceeeeeeee

test voltage (V) ccveeeeeeeeeveeevieevrcvesvieeenccvieeenen s | L1 424
L2: 423
L3:425

rm.s. testourrent (A) ... L1 1063
L2: 1087
L3: 1062
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peak current (A) ..ot | L1 1457
L2: 1457
L3: 1378

power factor 0,85

1. one breaking operation of SCPD with all the
switching devices closed prior to the test I’dta
(A%s) /peak current | (A) ......ccoveuveeveeaeeeeeaennnn

L1: 1750 A*s / 80TA
L2: 2180 A*s / B87 A
L3: 1860 A%s /903 A

2. one breaking operation of SCPD by closing the
contactor or starter on to the short-circuit 13dta

L1: 108 A% /270 A
L2: 695 A’s / 586 A

{A%s) /peak current 1 (A) oo

L3: 884 A’ /601 A

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

A - the fault current has been successfully
interrupted by the SCPD or the combination
starter and the fuse or fusible element, or solid
connection between the enclosure and supply

shall not have melted

B - the door or cover of the enclosure has not
been blown open and it is possible to open the

door or cover

C - there is no damage to the conductors or
terminals and the conductors have not been

separated from the terminais

D - there is no cracking of breaking of an
insulating base to the extent that the integrity of

mounting of a live part is impaired

Both types of co-ordination {(combination starters a

nd protected starters only): N

E - the circuit breaker or the switch is capable of
being opened manually by its operating means

F - neither end of the SCPD is completely
separated from its mounting means to an

exposed conductive part
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G - if a circuit breaker with rated ultimate shortcircuit breaking capacity less than N
the rated conditional short-circuit current assigned to the combination or
protected starter is emploved, the circuit breaker shall be tested to trip:

1) circuit breaker with instantaneous trip relays or N
releases, at 120% of the trip current

2) circuit breaker with overload relays or N
releases, at 250% of the rated current of the
circuit breaker

Type 1 co-ordination (all devices): P

H - there has been no discharge of parts beyond |P P
the enclosure. The starter may be inoperative
after each operation

Type 1 co-crdination (combination and protected starters only):

| - dielectric verification test voltage (2 Ue) for 1380

TN IV et eeeeeeeeeeeeeeeineensenen
9.34.2.1 Test at de prospective current "r™: U12/16 13 -18A
Represents setting ranges higher 10A

type of SCPD .......ccovviveriricciiierinicreeneeee.. | Sienens Diazed gl /g6
ratings of SCPD, co-ordination type 1 ..................| B3A / 500V
ratings of SCPD, co-ordinationtype 2 ...............:.|-
rated operational current le (A)AC-3 .................0| 10A
prospective current ™" (KA) ..oooooeeiiniieire I T
test voltage (V) .o veeeeneee [ L 424

L2: 423

L3: 425
r.m.s. test current (A) .....ccooociiiieiiiicinncceeeneeeenl | L1 1053

L2: 1087

L3: 1062
peak CUITENt (A) ..cvvorveerirriveereeicrrrensesseresseneneeenena s | L17 1487

L2: 1457

L3: 1378
power factor 0.95
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1. one breaking operation of SCPD with all the
switching devices closed prior to the test 2dta
{A%s) fpeak cument | (A) .....ccceeeeeeeeeeeeeeieeeanen. :

L1: 20,8 kAZs /1330 A
L2: 19,6 kA% /1283 A
L3: 23 kA% /1210 A

2. one breaking operation of SCPD by closing the
contactor or starter on to the short-circuit 1°dta
{A%s) Jpeak current | (A} .ccccovvveeecnicrevececen e

L1:22,1 kKA’ /1260 A
L2: 19,5 kA?s /1283 A
L3: 21,4 kA% /1306 A

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

A - the fault current has been successfully
interrupted by the SCPD or the combination
starter and the fuse or fusible element, or solid
connection between the enclosure and supply
shall not have melted

B - the door or cover of the enclosure has not
been blown open and it is possibie to open the

door or cover

C - there is no damage to the conductors or
terminals and the conductors have not been

separated from the temminals

D - there is no cracking or breaking of an
insulating base to the extent that the integrity of

mounting of a live part is impaired

Both types of co-ordination (combination starters a

nd protected starters only): N

E - the circuit breaker or the switch is capable of
being opened manually by its operating means

F - neither end of the SCPD is completely
separated from its mounting means to an

exposed conductive part

(3 - if a circuit breaker with rated ultimate short-circuit breaking capacity less than N

the rated conditional short-circuit current assigned

protected starter is employed, the circuit breaker shall be tested to trip:

to the combination or
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1) circuit breaker with instantaneous trip relays or

releases, at 120% of the trip current

2) circuit breaker with overload relays or
releases, at 250% of the rated current of the

circuit breaker

Type 1 co-ordination (all devices):

H - there has been no discharge of parts beyond
the enclosure. The starter may be inoperative
after each operation

Type 1 co-ordination (combination and protected starters only):

| - dielectric verification test voltage (2 Ue) for

1380

Type 2 co-ordination {all devices):

J - no damage to the overload relay or other parts
has occurred, except that welding of contactor or
starter contacts is permitted, if they are easily
separated without significant deformation

K - the tripping of the overload relay shall be
conform to the published tripping characteristics,
before and after the test

L - dielectric verification test voltage (2 Ue) for

93422

Test at the rated conditional short-circuit current "lq" < SCC *r"

YPE OF SCPD oo eereneecs oo

ratings of SCPD, co-ordination type 1 .................

ratings of SCPD, co-ordinationtype 2 ............... :

rated operational current fe (AJAC-3 ....................

prospective current “Iq” (KA) .....coooeeeceinniinnld

test voltage (V) ...ccoveeee e vserceneeenee s | LTS
L2;
L3:
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r.m.s. testoumrent (A) .t 1L
L2:
L3:
peak curent (A} ..occeeeieecee e | LT
L2:
L3:
power factor
1. one breaking operation of SCPD with all the L1
switching devices closed prior to the test I3dta L2:
2. one breaking operation of SCPD by closing the L1:
contactor or starter on to the shortcircuit _...........; | L2:
L3:
3. one breaking operation of SCPD by closing the [L1:
switching device on to the short-circuit ................. | L2:
L3:
Behaviour of the equipment during the test N
Both types of co-ordination (alf devices):
A - the fault current has been successfully
interrupted by the SCPD or the combination
starter and the fuse or fusible element, or solid
connection between the enclosure and supply
shall not have meited
B - the door or cover of the enclosure has not N
been blown open and it is possible to open the
door or cover
C - there is no damage to the conductors or N
terminals and the conductors have not been
separated from the terminals
D - there is no cracking or breaking of an N
insulating base to the extent that the integrity of
mounting of a live part is impaired
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Both types of co-ordination (combination starters and protected starters only): N
E - the circuit breaker or the switch is capable of N
being opened manually by its operating means
F - neither end of the SCFD is completely N
separated from its mounting means to an
exposed conductive part
G - if a circuit breaker with rated ultimate short-circuit breaking capacity less than N

the rated conditional short-circuit current assigned to the combination or
protected starter is employed, the circuit breaker shall be tested to trip:

1) circuit breaker with instantaneous trip relays or N

releases, at 120% of the trip current

2) circuit breaker with overioad relays or N
releases, at 250% of the rated current of the
circuit breaker

Type 1 co-ordination {all devices): N

H - there has been no discharge of parts beyond N
the enclosure. The starter may be inoperative
after each operation

Type 1 co-ordination (combination and protected starters only): N
| - dielectric verification test voltage (2 Ue) for

TMIN (V) e enes e

Type 2 co-ordination (all devices): N
J - no damage to the overload relay or other parts N

has occurred, except that welding of contactor or
starter contacts is permitted, if they are easily
separated without significant deformation

K - the tripping of the overicad relay shall be N
conform to the published tripping characteristics,
before and after the test

L - dielectric verification test voltage (2 Ue) for
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9.3.5 TEST SEQUENCE 1V: (APPLICABELE FOR CONTACTORS ONLY) P
Overload current withstand capability of contactors: P
ambient temperature (°C) ....ocoveeveivecieeee 1{25
rated operational current le (A) max. AC-3 ...........| 10
test cument (e} (A) .oooveeereiiieciiece e 1| BO
duration oftest: 108 .......cooivvvveeerecrececeeceeeencenn | 108
After the test, the contactor shall be substantially (P P
in the same condition as before the test (visual
inspection}
TABLE: temperature rise measuraments

Main Terminals Contactor (14A) 1 51 65
3 57 65

5 57 65

Main Terminal Overload Relay (14A) 2 53 65
4 62 65

6 57 65

Auxilixary Terminals Contactor (16A) 13 43 65
14 42 65

Auxiliary Terminal Overioad Relay (44) 95 44 65
96 40 65
Coil: 240V 50Hz 76 135
24V + 10% [3]] 64 135
220V +10% DC 40 135
Type: KG 220V DC 66 135
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EN 60 947-5-1
8.3.35.3 |Making and breaking capacities of switching elements under abnormal P
conditions:
utilization category ......cociiieiecciinnni i ) | ACGTS
rated operational voltage Ue (V) oo | 240
rated operational current le (A) or power (kW) ....:]12
Conditions, make/break operations:
- test voltage UMUe = 4,1 (V} .o 1| L1: 268
L2: -
L3: -
- power factorftime constant .........ccoceecvevieenieee I [ L1 0,31
L2: -
L3: -
- make operations: test current Ule (A) ................; [L1: 123
L2: -
L3: -
- break operations: test current lfle (A) ................. | L1: 123
L2: -
L3: -
- ON-tME (MS) ..o | 300
- operating cycles per minute .........cocccvecevenennn 1|6
- number of operating cycles ... 1] 10 P
Behaviour and condition during and after the test: P
- no electrical or mechanical failures P
- no contact welding or prolonged arcing P
- no blowing of the fusible element in the earth P
circuit
Dielectric verification:
dielectric test voltage (V) ........ociiiiiniiiineen.. 1| 2000
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EN 60 947-5-1
8.3.3.5 TEST SEQUENGE Il
8.3.3.5.2 {Making and breaking capacities of switching elements under normal conditions P
utilization category .......ocoviieeeeeriiniisiiniinniinn ) | AG1S
rated operational voltage Ue (V) .......ccaunu.........2 | 240
rated operational current le (A) or power (kW) ....:[12
Conditions, make/break operations: P

- test voitage U/Ue = 1,1 (V)

L1: 266* /242 ™

* 50 operation at 266V L2:
** 6000 operations at 242V ........ccoeeeicnnnenn L3
- power factorftime constant ...................ocoveenenns [ L1 0,31

L2: -

L3: -
- make operations: test current lfle (A) ................|L1: 123

Lz: -

L3: -
- break operations: test current Ve (A) ................;|L1: 13

L2:-

L3:
- on-time (ms) *50 oper. / **6000 oper. .................| 160 * / 300**
- operaling cycles per minute ..............................| 15
- number of operating cycles ....cccoooinvicnnienenn.. | 6050 P
Behaviour and condition during and after the test: P
- no electrical or mechanical failures P
- no contact welding or prolonged arcing P
- no blowing of the fusible element in the earth P
circuit
Dielectric verification: P
dielectric test voltage (V) .....c..coecvvnivncineeenn 11 2000
utilization category .........ooiieieineicieeeee

rated operational voltage Ue (V) ..coovviiiicnnncann

TRF No.: 69474-1A
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EN 60 947-5-1
8.3.4 TEST SEQUENCE IV
Performance under conditional short-circuit current P
type of SCPD .o L | SiEMENS Diazed gl / gG
ratings of SCPD ..o ccecnnene s | 29A £ 500V
prospective current (KA) ......covveeecevreceeviccnniennnl 2| 1
test voltage (V) UlUe = 1,1 (V) el | L1 277
L2: 275
L3: 276
rm.s. testoument (A) ...l [ L1 1010
L2: 1050
L3: 1020
power factor (max. 0,7) 0,7
first making operation to closed switching L1: 1650 A%s / 770A
elements: test IPdta (A%} / Ip (A)..ccooovvvevervrenenn | L2: 2880 AZs / 830 A
L3: 2850 A%s / 1090 A
time interval between test (min. 3 min) ................
second making operation to closed switching L1: 1430 A% /700 A
elements: test I7dta (A%s) /Ip (A) e | L2: 2000 A% 1 830 A
£3: 2860 A%/ 1080 A

time interval between test (min. 3 min) .................

third making operation to closed switching L1: 2910 A%s / 1030 A
elements: test I’dta (A%} /lp (A) woovevreeiiieen 1 | L2: 2540 AZs /975 A

L3: 830 A%s /545 A
Behaviour of the equipment during the test: P
switching elements open by the normal actuating P
systemn
Dielectric verification: P
dielectric test voltage (V) 2000 P

TRF No.: 69474-1A
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Copy of marking plate
Contactor K2-12A
K2-12A
1EC | ENO0SAT-4-1 NG =iy,
VOEOBOU ASIM7-4-1 890V~ 25A
Am.m 22!} :m 415 860
440 | 500 | 690
W 5.5 6 175178
MADE N AUSTRIA
LISTED IND. CONT
EOURP 9080
L S00v a; 25emp AGOD
v120}200] 2001 £501 800
ph mt2 | |3 l'.rslm
2 w7s 2|2 -
TABLE FOR USE ON A CIRCLIT CAPABLE OF
DELNERING NOT MORE THAM 5000 RMS
SYMMETFRCAL AMPS 810 YOLTS MAX. WHEN
PROTECTED BY A RUSE RATED S0AMP:
TIGHTENING TORGUE 8.1 b4
TAAWG-10ANG
WARE 50°C Gy ONLY
Overload Relay
U12/16E 4 U12/16A 4
ECENG0947 YOEQSG) 630V~ LISTED ND. % 1% ECANSOHMT VOEOBED 5I0Y -~ LISTED D % 1%
Sessiosekiasse / Trip cliss: 104 ¢ CON™, £Q 9383 Ausiossivasee / g class: 104 CONT. EQ. 5983 %J
== WprEa AT-HA Ld 150 858 o7 = W1 2,7-4A 90w ac 35
uﬁyw?rm % |9 | Mar hmesin 154 0 000 AT T o5 | 8 | Max fimasae 154 Sz e 44
o.m-vét\{ F Suitadie Jor ube o 2 cirtual agmble of dulvermg umr--v—l—x Sukabie for US4 0n 2 ol CEpabie of deivering
g7 Frot mone than S . sym. 500w mae. Hand E30V~ g5 |nol mone than Skk mmes. gym. 600w max.
 G30¥~ 950—o97 [Mumbers ondial ae full losd motor curments. s GOV m. 40 Rewribars. o deal mre full koad) erestor carrents.
Made in Aissiria Tripgg cusrent i 125% of rastibers on disl Mack in Austria Tripping curmend is 125% of numbers on dal
U12/16EM U12/16EQ 4

LA el

-mcrsuﬂaan -

l“ﬁﬂ

e

e T 2.74A

C€

LESTED RO, %7 7%
CONT EQ 9383 ’E_T
800 o

m
=5 M hsesze 154 ? e

F Suitable for L5 on a circull capable of delvening

not mone B SkA e syfn. 500w rrasc
Mesmbers on dial zre full load molor currents.
Tepping Caert & 125% of rumbers on dial

G-lﬁl'l!v?1m %
Al
o7
a0~ T
Made
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Photo:
K2-12A10 AC-operated

Overload Relay:
U12116E

K2-12A10= DC-operated

KG2-12A10

TRF No.: 69474-1A
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Test item particulars:

- method of operation ..............cooeivieennnceencceen, : Magnetic
- switching poSItionS ..........cccevecvcrn e : ON-OFF
-numberof poles..........ocooivn i, Contactor: 3 Main 1 Aux

~kindofcurmrent...........ccooeree e,
-number of phases............ oo

- rated frequency (HZ)........ccervecnieecerercessnrreranne
- number of positions of main contacts.....................;

Rated and limiting values, main circuit ...............

- rated operational voltage Ue (V) .........cocvevvvvevannn
1 690
: 8

1 25

- rated insulation voltage Ui (V)......oceenicaen.
- rated impulse withstand voltage Uimp (kV)......
- conventional free air thermal curmrent Ith (A).....

- conventional enclosed thermal current Ithe (A) ......:
- rated operational current le (A).........cccoceniieiiinenl
;25

- rated uninterrupted Iu (A) oo

Short-circuit charactenistic ...
- rated prospective shost-circuit current ™" (KA) ........:
1

- rated conditional short-circuit current Iq (kA) ...

Rated and limiting values, auxiliary circuits...............:
- rated operational voltage (V)...............ccl
: 50-60

1

: 1NOor1NC
: Type™”

- rated frequency (Hz)..........cccooeeeeeeieeeeees
- number Sf GIrCUItS .......coooviiiirien s
- number and kind of contact elements ..............
Co-ordination of short-circuit protective devices

-Kind of protective deviCe ............ccooveieeceeeiieeeee

T AC

:3

50-60
2

690

25
25

AC1, AC3, AC4

1

For Contactor
240

Fuse: 25A upto 11A AC3/AC4A
63A higher than 10A AC3/AC4

Possible test case verdicts:

- test case does not apply to the test object..............:
: P(ass)

- test object does meet the requirement.............

- test object does not meet the requirement.............. .

N(.A.)

F(ail)

TRF No.: 69474-1A
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General remarks:

"(see remark #)" refers to a remark appended to the report.

"{see appended table)" refers to a table appended to the report.

Throughout this report 2 comma is used as the decimal separator.

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

This report shall not be reproduced except in full without the written approval of the testing laboratory.
1) Based on the decision of the applicant, some of the tests of Test Sequences | and Il may have
been performed under more severe conditions than required in the stanard. In case of, relevant

values for equipment under test are stated in test report.

2) Relevant tests have been performed with or without ‘snap on auxiliary contact block’ Typ ‘HN’
or ‘HA'.

3) The test item is corresponding to the requirements of IEC 60947-4-1 Ed. 2.0 (2000-11)
+ A1 (2002-09).

TRF No.: 69474-11
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Ordering key:
Contactor
Kx2-12A X X
| 1 I>>> 10,1 : Number of NC auxiliary contacts
| | >35> :0,1 :Number of NO auxiliary contacts
| >>>> :G : DC coil supply (optional)
Overload Relay
U12/116 x x x
1> : Setting range 0,12-0,18 / 0,48-027 / 027-04 / 04-06 /
(N 06-09 / 08-12 / 12-18 f 18-27 /
N 27-4 7/ 4-6 / 6-9 / 8-11 /7 10-14A
11
| [ >>>> : M ... With additional quick trip up to 4A (optional)
I : Q... Thermic quick trip up to 14A (optional)
|
| >>>> : U ... Change over auxiliary contacts
: A _.. Change over auxiliary contacts with autom. Reset
: E ... 1 NC and 1 NO auxiliary contact
Control Circiut Voltage:
6 — 550V 50Hz
6 — 600V 60Hz

12 - 250v DC*
12V up to 24V: Double Winding Coil with Late Break Contact in series to coil.
25V up to 250V: Dropping Resistor with Late Break Contact in series to coil.
KG - type: Without Late Break Contact

TRF No.: 69474-14
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EN 60 947-4-1
Clause Requirement — Test Result - Remark Verdict
6.2 MARKING:
Data shall be preferably marked on the equipment: P
G - number of this standard (IEC/EN6(0947-4-1) IECS47-4-1 P
k - IP code, in case of an enclosed equipment - N
Data shall be included on the nameplate, or on the equipment, or in the
manufacturer's published literature:
d - rated operational voitages 690V
e — utilization category and rated operational ACT 25A, 690V P
currents (or rated powers), at the rated AC3
operational voitages of the equipment AC4 12A, 400V
Contactor AC15 12A, 240V
f - either the value of the rated frequencyfies, or | 50-80Hz P
the indication d.c. (or symbol) ...........cc.cuuuunnn........
g - rated duty with the indication of the class of N
intermittent duty, if any
Associated values.
h - rated marking and breaking capacities (these [AC1, AC3, AC4, AC15 P
indications may be replaced, where applicable,
by the indication of the utilization category)
Safety an installation:
i - rated insulation voltage 630V P
j - rated impuise withstand voltage 8 kv P
| — pollution degree 3 P
m - rated conditional short-circuit current and type of co-ordination of contactor or P
starter and type, current rating and characteristics of the associated SCPD:
m - rated conditional short-circuit current of the 1kA P
combination starter or the protected starter Type "1’ 63A/25A fuse gL/gG
n — switching overvoltages <8kVv P
Control circuits; Contactor
The following information conceming control circuits shall be placed either on the
coil or on the equipment;

TRF No.: 69474-1a
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EN 60 947-4-1
Clause Requirement — Test Result - Remark Verdict
© - rated control circuit voltage (Uc), nature of 6-550V 50Hz / 6-600V 60Hz P
current and rated frequency 12-250V =
p - if necessary, nature of curent, rated Us=Uc P

frequency and rated control supply voltages (Us)
Auxiliary circuits: Contactor

r - ratings of auxiliary circuits AC15 12A, 240V P

Overload relays and releases:

s - characteristics according to 5.7 P P
8.1 CONSTRUCTION: Overload relay
8.1.1 Materials P

Resistance to abnormal heat and fire P

-parts retain current-carrying parts: 858 / 960°C | Housing (black) P

- other: 650°C Cover (blue) P
8.1.2 Current-camying parts and their connection P
8.1.3 Clearances P

Uimp is given as: 8kV _ i

- max. value of rated operational voltage to earth :

600V

- nominal voltage of supply system ....................... | 400 / 690V

- overvoliage category ....oocceevveeeivnceeneeceeee 2V

- pollutiondegree _..................................'|3

- field-in or homogeneous .................................... | Inhomogeneous

- minimum clearances (mm) ...........ccceeeveeerceennns | 8

- measured clearances (MmM) ......cccoeecceveeeenneee. 1 | 210

Uimp is not given:

- rated insulation voltage Ui (V) .....cccovicnicnicnnnnnd

=L tririiiriirirerrecre e b ber e r e rrrrarensasararearearenreners

- minimum clearances L-UJL-A (mm) ...t

- measured clearances L-L/L-A (mm) ..................C

Creepage distances

TRF No.: 69474-132
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EN 60 847-4-1

Clause

Requirement — Test

Result - Remark

Verdict

Uimp is given as:

B kV

- materal group or CT1 .....cvoiviriivrcreererireeranianees

Min. il b

- minimum creepage distances (Mm) ................!

10

- measured creepage distances (mm) ..o

=125

Fies

Uimp is not given:

- material column a orb ...l

- minimum creepage distances (mm) ................

- measured creepage distances (mm)

8.1.4

Actuator

8.1.4.1

Insulation

8.14.2

Direction

8.14.3

Mounting

8.1.5

Indication of contact position

8.1.5.1

Indication means

8.1.5.2

indication by the actuator

8.16

Additional safety requirements for equipment with
isolating function

Z21Z |Z2|Z |Z2 |Z |Z2 |Z

8.1.7

Terminals

-

8.1.71

All parts of terminals which maintain contact and
cary current shall be of metal having adequate
mechanical strength

(see §.2.4 below)

Terminal connections shall be such that

necessary contact pressure is maintained

{see 8.2.4 below)

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

(see §.2.4 beiow)

Terminal shall not allow the conductor to be
displaced or to be displaced themselves in a
manner detrimental to the operator of equipment
and the insulation voltage shall not be reduced

below the rated value

{see 8.2.4 below)

824

Mechanical properties of terminals:

Overload

TRF No.: 69474-1a
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EN 60 947-4-1

Clause Requirement - Test Result - Remark Verdict
8.24.2 Mechanical strength of terminals P

maximum cross-sectional area of conductor 6

L1 L T Y =

diameter of thread (mMm) .....ccoovvevevecncniccreen | M4

torgue (NM) .ot ceesssneeesresnens | 1,2 s

5 times on 2 separate clamping units P
8.24.3 Testing for damage to and accidental loosening of conductor (flexion test)

conductor of the smallest cross-sectional area 0,5

{ITIM®) et e srcabsaeeanans ]

number of conductor of the smallest cross 1

SECHON L vvrrvrrirre s rrsrsars s esasesassesasssans)

diameter of bushing hole (mm) ...........................: | 6,4

height between the equipment and the piaten 260

L LL11 P

mass at the conductor(s) (k@) ...........cc.oocooeooe.... 2] 0,3

135 continuous revolutions: the conductor shalt P

neither slip out of the terminal nor break near the

glamping unit
8.24.4 Pull-out test P

force (N) oo [ 30 e

1 min, the conductor shall neither slip out of the P

terminat nor break near the clamping unit

Flexion test

conductor of the largest cross-sectional area 6

LT T .

number of conductor of the largest cross- 1

sectional ...

diameter of bushing hole (mm) ..........cccceooeoceee. 2195

height between the equipment and the platen 279

L LLT1.1) P  O  O PP PO POPP

mass at the conductor(s) (kg) .....ccveemreeene 211 4

TRF No.: 69474-1A
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EN 60 947-4-1

Clause Requirement — Test Result - Remark Verdict

135 continuous revolutions: the conductor shall P

neither slip out of the terminal nor break near the

clamping unit

Pull-out test P
FOFCE (N) oottt cre e eee 80

1 min, the conductor shall neither slip out of the P

terminal nor break near the clamping unit

Flexion test Qverload P

conductor of the largest and smallest cross- 25105 6415
sectional area (MM?) ......coeeveivecivicceeeeeeceence

number of conductor of the smallest cross 141 111
sectional, number of conductor of the largest

diameter of bushing hole (mm) ........................1| 85/ 64 95//64

height between the equipment and the platen 279 I 260 279 1 260

(MM e e s seese s s as e serrssanes

mass at the conductor(s) (kg) .....oovrvvieriviirinnnnnnns [ 0,7 /40,3 1,4/ 04

135 continuous revolutions: the conductor shall P

neither slip out of the terminal nor break near the
clamping unit

Pull-out test

L () N ereeeeeeceneneeeces? | 50 1 30 80 // 30

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

8.1.7.2 Connecting capacity

type of conductors ... L RiGI Flexible
minimum cross-sectional area of conductor 0,75 0.5
{INNT) ....rieernenrenrenreretneertrinrarrasssrarrarensenrensersenses

maximum cross-sectional area of conductor 6 4

(MM2) oo

number of conductors simultaneously Ace. Manuf. Instr.
connectable to theterminal ...........cccoocvvceeenn | 2 2

TRF No.: 69474-1A
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Clause Requirement - Test Result - Remark Verdict
3.24 Mechanical properties of terminals: Contactor
8.24.2 Mechanical strength of terminals
maximum cross-sectional area of conductor 4
L1111 P
diameter of thread (mm) ...ovvecvvvvecieineeeeeen 1| M35
tforque (Nm) ..o a1 | 0,8
S times on 2 separate clamping units
8243 Testing for damage to and accidental loosening of conductor (fiexion test)
conductor of the smallest cross-sectional area 0,75
(M) e e
number of conductor of the smallest cross 2
SECHON et
diameter of bushing hole (mm) .........................|64
height between the equipment and the platen 260
L
mass at the conductor(s) (kg) ......coococeeeee. 2104
135 continuous revolutions: the conductor shall P
neither slip out of the terminal nor break near the
clamping unit
8244 Pull-out test
force (N) ..oooooriiiiieeeeecceene e D1 30
1 min, the conductor shall neither slip out of the P
terminal nor break near the clamping unit
Flexion test
conductor of the largest cross-sectional area 4
{MM3) o]
humber of conductor of the largest cross- 2
SeCHONAl ..o
diameter of bushing hole (mm) .........occceeeeeeeeenn 1| 9.6
height between the equipment and the platen 279
(V) et eecee v nnaeseranesreed
mass at the conductor(s) (kg) .......ccco..............: | 0,9

TRF No.: 69474-12a



page 13 of 36

2.03.00356.1.0-K212/B&J

EN 60 947-4-1
Clause Requirement — Test Result - Remark Verdict
135 continuous revolutions: the conductor shall P
neither slip out of the terminal nor break near the
clamping unit
Pull-out test
FOTCE IN) w.ooooeeeereerereeeeneerennnanesennsd | B0
1 min, the conductor shall neither slip out of the P
terminal nor break near the clamping unit
Flexion test Contactor
conductor of the largest and smallest cross- 4 /12,5 1,5/105
sectional area (MM3) .....ovoveeieeecvreeveiececcveeennnn
number of conductor of the smallest cross 141 1/1
sectional, number of conductor of the largest
Cross SeCHONAl ....cccveeeviiiciii e e
diameter of bushing hole {mm) ..........................:| 9,5 6.4
height between the equipment and the platen 279 260
{IMIMN) e et s e r e b
mass at the conductor{s} (kg) .......coccoveennnnen 1|1 0,9 0,7 0,4
135 continuous revolutions: the conductor shali
neither slip out of the terminal nor break near the
clamping unit
Pull-out test
force {N) ..o 1 B0/ 50 40 # 30
1 min, the conductor shall neither slip out of the P
terminal nor break near the clamping unit
8.1.7.2 | Connecting capacity
type of conductors .........ooceeeneiene o 2 RIGHD Flexible
mintmum cross-sectional area of conductor 0,75 0,75
L2 PP
maximum cross-sectional area of conductor 4 25
(MIMZ) et meee s
number of conductors simultaneoustly Acc. Manuf. instr.
connectable to the terminal ...l | 2 2

TRF No.: 69474-14
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Clause Requirement - Test Result - Remark Verdict
8.1.73 Connection P
terminals for connection to external conductors P
shall be readily accessible during instatlation
clamping screws and nuts shall not serve to fix P
any other component
8.1.74 Terminal identification and marking
terminal intended exclusively for the neutral N
conductor
protective earth terminal N
other terminals P
- Main circuit:: 2T1,4T2,6T3
- Auxiliary cireuit 95-96, 97-98, 13-14, 21-22,
Al A2
8.1.8 Additional requirements for equipment provided with a neutral pole
marking of neutral pole
The switched neutral pole shall not break before N
and shall not make after the other poles
Conventional thermal current of neutral pole N
219 Provisions for protective earthing
8.1.91 The exposed conductive parts shall be electrically N
interconnected and connected to a protective
earth terminal
8.1.8.2 The protective earth terminal shall be readily N
accessible
The protective earth terminal shall be suitably N
protected against comrasion
The electrical continuity between the exposed N
conductive parts of the protective earth terminal
and the metal sheathing of connecting
conductors
The protective earth terminal shall have no other N
functions

TRF No.: 69474-1A



page 15 of 36

2.03.00356.1.0-K212/B&J

EN 60 947-4-1

Clause

Requiremnent — Test

Result - Remark

Verdict

8.1.9.3

Protective earth terminal marking and
identification

8.1.10

Endlosure for equipment

8.1.10.1

Design

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

are readily accessible

Sufficient space shall be provided inside the
enclosure

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

Under no circumstances shall a removable metal
part of the enclosure be insulated from the part
carrying the earth terminal when the removable
partis in place

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

equipment or vibrations

When an enclosure is s0 designed as to aliow the
covers to be opened without the use of tools,
means shall be provided to prevent loss of the

fastening devices

8.1.10.2

Insulation

TRF No.: 69474-1A
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EN 60 847-4-1

Clause

Requirement — Test

Result - Remark

Verdict

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

8.1.11

Degree of protection of enclosed equipment

Degree of protection ..........cccocoeecieierncicanrenrenn.s!

Test for first characteristic

Test for first numeral ........... oo

@ e s k2

Test for second characteristic

Test for second numeral ........cooeeeveeeeeeeeeelll

=

@ N DR LN

9.3.1.a

TEST SEQUENCE |

9.333

Temperature rise

and DC - KG

ambient temperature 10-40°C ...

Contactor

test enclosure W x H x D (mm x mm x mm) .........

material of eNClOSUIE .......cc.cceeveerirniirrarnnrecesverrnneeet

Main circuits, test conditions:

TRF No.: 69474-1A
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Clause Requirement — Test Result - Remark Verdict
- conventional thermal current ith (A) ..................:
- conventional enclosed thermal current ithe (A) .:
- cable/busbar cross-section (mm®) / (mm) ..........:
- temperature rise of main circuit terminals (K) ....:| <
Auxiliary circuit, test conditions:
- rated operation current le (A) ..............c.............2] 16
- cable cross-section (mm?) ..........cccccvvveveerieennnn i { 2,5
- temperature rise of auxiliary circuit terminals <43
Coils and electromagnets, test conditions: AC DC Type KG
- rated control supply voltage Us (V) .................... 1 240 220
- Class of insulating material .........................o...t | F F
- temperature rise of coil and electromagnets (K) : | < 76 <66
Starter Tested with setting range 10 -14 A
test enclosure Wx Hx D (mmxmmxmm) .........|175x 115 x 115
material of enclosure ... L Metal
Main circuits, test conditions: *Tested with 14A because of max. Power
consumption of Cverioad Relay
- conventional thermal current Ith (A) ..................0 | 14 (25%)
- cable/busbar cross-section (mm?) / (mm}) ..........: [ 2,5 mm?
- temperature rise of main circuit terminais (K) ....: | < 62
Overload relay, auxiliary circuit, test conditions:
- rated operation current le (A) .............coeeoc..eo 2[4
- cable cross-section (mm#) _........ccvieieene |1
- lemperature rise of auxiliary circuit terminals <40
(K)o e s
9.3.3.2 Operating limits
9.3.3.21 Power-operated equipment: AC DC Type KG
rated control supply voltage Us (V) ......................} 240 220
frequency (HZ) ..o 1 B0 DC
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limits of close satisfactorily at any value between {80 81 P
85% and 110% of rated control supply voltage
limits of drop out and open fully are: 75% to 20% (47 23 P
fora.c.and 75% to 10% ford.c. ..o :
9333 Temperature rise Type DC
ambient temperature 1040°C _.........................:| 2D
Contactor
test enclosure Wx Hx D (mmxmmxmm) .........
material of enclosure .........ccocooeiiiiiiciieen
Main circuits, test conditions:
- conventional thermal current Ith (A) ..................
- conventional enclosed thermal current lthe (A) .:
- cable/busbar cross-section (mm#) / (mm) ..........:
- temperature rise of main circuit terminals (K) ...} <
Auxiliary circuit, test conditions:
- rated operation cumrent le (A) .........ovveerenn..... 1118
- cable cross-section (MM®) ..........cccceceveveennee [ 2,5
- temperature rise of auxiliary circuit terminals <43
(UKD e ereeresenrearmseennesennesenserensecasescaseecas
Coils and electromagnets, test conditions: DC
- rated controi supply voltage Us (V) ....................| 220 24
- Class of insulating materal ............................... | F F
- temperature rise of coil and electromagnets (K) : (< 40 <64
Starter Tested with setting range 10— 14 A
testenclosure WxHx D (mmxmmxmm) ........ | 175 x 115 x 115
material of enclosure ....ocoociiiceiiniiececieeeee I Metal
Main circuits, test conditions: *Tested with 14A because of max. Power
consumption of Overload Relay
- conventional thermal current #h (A) ..................;| 14 (256%)
- cable/busbar cross-section (mm?) / (mm) ........... 1 2.5 mm?
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- temperature rise of main circuit teminals (K) ....: |5 62
Overload relay, auxiliary circuit, test conditions:
- rated operation currentle (A) ...........cceevevveeeenn i |4
- cable cross-section (MM®) ..eeeeeeeeeeeececnnn... 21
- temperature rise of auxiliary circuit terminais =40
(K] e eae e
9.33.2 Operating limits
9.3.3.2.1 Power-operated equipment: DC P
rated control supply voltage Us (V) ......................:1 [ 220 24
frequency (HZ) ..o..ooooneeeeeeeeeeeeveveereenen 2 DO DC
limits of close satisfactorily at any vailue between |69 70 P
85% and 110% of rated control supply voltage
US it v crnr e
limits of drop out and open fully are: 75% to 20% (31 38 P
fora.c.and 75% to 10% for d.c. ..ocvvvveveviciinnial
9.3.3.2.2 | Relays and releases Setting Range 10— 14 A P
Conditions for thermal and time-delay magnetic overload relays only:

type of time-delay overlcad relay .....coocvceeeveciinnnans

Thermal, Temp. compensated

trip class ..oooviviiiiiiii el U T0A
currentsetting ..o ot ;|10 A 14 A
ambient temperature (°C) .......cccceeevvevicnneeeneenn )| 26

test enclosure Wx Hx D (mmxmmxmm) ........

175 x 115 x 115

cable/busbar cross-section (mm?) / (mm) ............:| 2,5

at A (1,05) times of current setting, tripping shall  |10,5 A 147A

not occur in less than 2 h starting from the cold

state; test cumrent .......ocveerivecec e 2 | NG HripRING No tripping
When the current is subsequently raised to B 12 A 16,8 A
(1,2) times the current setting, tripping shall occur

in lessthan 2 h; testcurrent ................... min:sec : [3:55 0:43

TRF No.: 69474-12



page 20 of 36

2.03.00356.1.0-K212/B&J

EN 60 94741

Clause

Requirement — Tast

Result - Remark

Verdict

for class 10A overoad relays energized at C {(1,5)}15 A 21 A
times the current, tripping shall occur in less than

2 min, starting from thermal equilibrium at the

current setting; test current .................... min:sec 1 [0:22 0:08
for class 10, 20 or 30 overload relays energized |N

at C times the current, tripping shall occur in less

than 2, 8 or 12 min, starting from thermal

equilibrium at the current setting; class; test

current; tipping iMe .......cocvvivivecrieiiciieieiecceiee

at D (7,2) times the curmrent setting, tripping shall |72 A 1008 A
oceur within the tripping time (s) 2 < Tp <10,

starting from the cold state; test current; tripping

HME TP (S) voreeeccicee e rrrrsvenrsseneereneenes | 25 1 2,5
Ambient temperature: - 5°C ...

at A (1,05) times of cumrent setting, tripping shaill (10,5 A 147 A
not oceur in less than 2 h starting from the cold

state; testcurmrent ...........cooceeeeceieeieennee.... L NO trippIng No tripping
When the current is subsequently raised to B 12A 16,8 A
{1,2) times the current setting, tripping shall occur

in less than 2 h; test current ................... min:sec 1| 22:10 1:45
for class 10A overlod relays energized at C (1,5) |15 A 21 A
times the current, tripping shall occur in less than

2 min, starting from thermal equilibrium at the

current setting; test current ................... min:sec :{0:36 0:12

for class 10, 20 or 30 overload relays energized
at C times the current, tripping shall oceur in less
than 2, 8 or 12 min, starting from thermal
equilibrium at the current setting, class; test

current; tripping ime_..........coceeieiveiicreen,
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at D (7,2) times the current setting, tripping shall 172 A 100,8A
occur within the tripping time (s) 2<Tp < 10s

tarting from the cold state; test current; tripping

HME TP(S) oo | 21 2,0
Ambient temperature: + 40°C ...

at A (1,05) times of current setting, tripping shall |10,5 A 14,7 A

not occur in less than 2 h starting from the cold
state; test cument ... e

No tripping No tripping

When the current is subsequently raised to B
(1.2} times the current setting, tripping shall occcur
in less than 2 h; test current ................... min:sec :

1ZA 16,8A

0:50 0:12

for class 10A overload relays energized at C {(1,5)
times the current, tripping shall occur in less than
2 min, starting from thermal equilibrium at the

current setting; test current .................... min:sec :

15A 21A

0:08 0:05

for class 10, 20 or 30 overload relays energized
at C times the current, tripping shall occur in less
than 2, 8 or 12 min, starting from thermal
equilibrium at the current setting; class; test
current; tipping time ...l

at D (7,2) times the current setting, tripping shall
occur within the tripping time (s)2 < Tp < 10
starting from the cold state; test current; tripping
HME TP (S) oot

72A 100,8 A

2 2,2

Limits of operation of three-pole thermal overload relays energized on two poles:

ambient temperature (°C) ... :

25

the relay energized on three poles, at A (1/0,9)
times the current setting, tripping shall not occur
in less than 2 h, starting from the cold state .........:

1M0A/SA 14A/12BA

No fripping No tripping

TRF No.:
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when the value of the current flowing in two poles [11,5A/0A 16,1A/0A
is increased to B {1,15) times the current setting
and the third pole deenergized, tripping shall
occurinlessthan 2 h.....coceovenecvencannneen. min:sec : | 1:00 0:24
9.3.34 Test of dielectric properties, impulse withstand voltage (Uimp indicated): P
- verification by measurement of clearances N
instead of testing
- rated impuise withstand voltage (V) ...................| 8000
- test Uimp main circuits (kV) ..oooveeieicieeeeee 1 [98 /7 P
- test Uimp auxiliary circuits (kV) ........................:|9,8/7 P
Test of dielectric properties, dielectric withstand voltage {Uimp not indicated):
- rated insulation voltage (V) ...t
- main circuits, test voitage for 1 min (V) ............. N
- control and auxiliary circuits, test voltage for N
T ITUHT QV] e eeieeeeiaiecieceareascsesenreseensesessessssassssiones
9.3.3.5 TEST SEQUENCE I

Making and breaking capacity

utilization category .........ccooooniicneeeeeeeenn U AGH

rated operational voltage Ue (V) .........cceneee ;1690

rated operational current le (A) or power (kW) .....| 25A

Conditions, make/break cperations AC-1 only:

- test voltage UUe = 1,05 (V) vt | L1: 725
L2: 730
L3: 730

-testcurrentfle = 1,5 (A) coooocivverceeeiee | L1238
L2: 38
L3: 38

- power factorftime constant .........cccercereeee 2 [ L1: 0,78
L2: 0,78
L3: 0,79
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= ON=tIME (MS) .oeireieiiiiiieeec e ce e cvesienaeesennnnes | 100
L 1100 ¢ IO . X -
- number of make/break operations .....................; [ 50 P
Behaviour and condition during and after the test: P
- ng permanent arcing P
- no flash-over between poles P
- no blowing of the fusible element in the earth P
circuit
- no welding of the contacts P
- the contacts shall operate when the contactor or
starter is switched by the applicable method of
control
Operational performance capability:

utilization category (AC-3 or AC4) ........c.c........ I |ACA

rated operational voltage Ue (V) .......................... [ 400V

rated operational current le (A) or power (kW) ....: | 12A

Conditions, make operations AC3/AC4 only:

- test voltage U/Je = 1,05 (V) .evcvemieecceceeeennl 1 | L1 426
L2: 425
L3: 427

-testcourrent Ifle = (A} .l L1182
L2: 193
L3: 192

- power factorftime constant ........cocccevevinveeeennnl | L1: 0,4
12:04
L3:04

~ON-me (MS) ..ccocovnnmeeeeeeeeeveeveereceaennenn s | 100

- Off=time (8) oo niereceescieeceeceeeaen | 10

- number of make operations ...............ccc........... | 50

Characteristic of transient recovery voltage for AC-3 and AC4 only:

oscillatory frequency (KHZ) ...cveeevevvvvecveeeeeencd

TRF No.: 69474 -1A
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Measured oscillatory frequency (kHz) ...............:|L1: 47,5

L2: 48

L3: 48
FactOr ¥ ....coovccvvvemvcimrressenncsenesnesssmsssesssnmnssnennens | 17 1,1

L2: 1,1

L3:1,1
Behaviour and condition during and after the test: P
- no permanent arcing P P
- no flash-over between poles P P
- no blowing of the fusible element in the earth P P
circuit
- ho welding of the contacts P
- the contacts shall operate when the contactor or | P P
starter is switched by the applicable method of
control
Operational performance capability:
utilization category .........coococveiiciieenccneee.. L ACA
rated operational voitage Ue (V) ........ooeeennnenn 1 | 400
rated operational cumrent le {A) or power (kW) .....|12A
Conditions, make/break operations AC3 / AC4 only:
- test voltage U/Ue = 1,05 (V) oot | L1:. 430

L2: 429

L3: 430
~testcurrent fle = (A} ool | L1 99

L2: 101

L3: 99
- power factorfime constant ..................c.ccoeeeeenn s | L1 0,42

L2: 0,42

L3:0,42
- ON-HME (MS) veeeveriveicrriccerearenrecvrcereerrevnremreesaneeees | 100
= OfF-HME (8) v D |
- number of make/reak operations ......................| 6000 P
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Characteristic of transient recovery voitage for AC-3 and AC-4 only:
oscillatory frequency (KHZ) ............cooeeeenneennnool
Measured oscillatory frequency (kHz) ..................|L1: 37,5
L2: 38
L3: 38
Factory ... vere e | L1011
L2: 1,1
L3: 1.1
Behaviour and condition during and after the test: P
- no permanent arcing P P
- no flash-over between poles P P
- no blowing of the fusible element in the earth P P
circuit
- no welding of the contacts
- the contacts shall operate when the contactor or |P
starter is switched by the applicable method of
control
8.3.3.6 Operational performance capability:
utilization category .......cccoeieeciiccceceeneee.. . I AGA
rated operational voltage (V) ..ot 1| 690
rated operational current le (A) or power (kW) ....: | 25A
Test conditions for make/break operations AC-1 only: P
test voltage (V) ....ceeeieeeeeecceeee e | LT 7256
L2: 730
.3: 730
test current (A) ....coooeeiiiii el | B 38
L2: 38
L3: 38
power factorftime constant ...........cccccevvrerveecnnl 2| L1 0,78
L2: 0,79
L3: 0,79
-on-time (MS) .....oooovvvcieiceceeceiceeeeeeeeeeeec. L 160
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—offtime(S) .

2.3

- number of operating cycles ...............coccoeeieecnnni!

6000

8.3.3.6.6

Behaviour and condition during and after the test:

- no permanent arcing

- no flash-over between poles

- no blowing of the fusible element in the earth
circuit

T |V |W|T |T

- no welding of the contacts

- the contacts shall operate when the contactor or
starter is switched by the applicable method of
control

Dielectric verification:

test voltage (2 Ue + 1000 V) for 1 min {V) ..........:

2380

9.34

TEST SEQUENCE il

Performmance under short-circuit conditions

9.34.21

Test at de prospective current "r”;

U12/16 0.4 -0,6A
Represents setting ranges up to 11A

type of SCPD ..o | Siemiens Diazed gl / gG

ratings of SCPD, co-ordinationtype 1 ................ | 25A / 500V

ratings of SCPD, co-ordinationtype 2 ................. -

rated operational current le (A)AC-3 ................... (112A

prospective cument " (KA) .......cocceveverinvecnrnrennanns | 1

test voltage (V) .ot | L1 424
L2: 423
£3: 425

rm.s. test current (A) ..o 1| L1 1053
L2: 1087
L3: 1062

TRF No.: 69474-12



page 27 of 36 2.03.00356.1.0-K212/B&J
EN 60 947-4-1
Clause Requirement — Test Result - Remark Verdict
peak cument (A) .......occoceeeervieerecieececerecereeeeeeenn s | 12 1487
L2: 1457
L3: 1378
power factor 0,95

1. one breaking operation of SCPD with all the
switching devices closed prior to the test I3dta
(A%s) /peak current 1 {A) ..ol

L1: 1750 As / BOTA
L2: 2180 A%s / 887 A
L3: 1860 A%s 903 A

2. one breaking operation of SCPD by closing the
contacter or starter on to the short-circuit IPdta
(AZs) /peak curent 1 {A) ....oovveeeeeccrie

L1: 108 A’ /270 A
L2: 695 A*s / 586 A
L3: 884 A% /601 A

Behaviour of the equipment during the test

Both types of co-ordination (ail devices):

A - the fault current has been successfully
interrupted by the SCPD or the combination
starter and the fuse or fusible element, or solid
connection between the enclosure and supply
shall not have melted

B - the door or cover of the enclosure has not
been blown open and it is possible to open the

door or cover

C - there is no damage to the conductors or
terminals and the conductors have not been

separated from the terminals

D - there is no cracking or breaking of an
insulating base to the extent that the integrity of
mounting of a live part is impaired

Both types of co-ordination {combination starters and protected starters only): N

E - the circuit breaker or the switch is capable of
being opened manually by its operating means

F - neither end of the SCPD is completely

separated from its mounting means to an
exposed conductive part
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G - if a circuit breaker with rated ultimate short-circuit breaking capacity less than N
the rated conditional short-circuit current assigned to the combination or
protected starter is employed, the circuit breaker shall be tested to trip:

1) circuit breaker with instantaneous trip relays or N
releases, at 120% of the trip current

2) circuit breaker with overload relays or N
releases, at 250% of the rated current of the
circuit breaker

Type 1 co-ordination (all devices): P

H - there has been no discharge of parts beyond [P P
the enclosure. The starter may be inoperative
after each operation

Type 1 co-ordination (combination and protected starters only):

| - dielectric verification test voltage (2 Ue) for 1380

0 A T
8.34.2.1 |Test at de prospective current "r": U12/16 13 -18A
Represents setting ranges higher 10A
type of SCPD ... L Siemiens Diazed gl / gG
ratings of SCPD, co-ordination fype 1 ..................| 63A / 500V
ratings of SCPD, co-ordinationtype 2 ................. -
rated operational current le (AYAC-3 ....................{ 12A
prospective current "r" (KA) voceeveecvrcreivveciiveeennn i {1
test voltage (V) ....ccocvmnininicincniiniccinnice I | L1 424
L2: 423
L3: 425
r.m.s. test curmrent (A) .......cccovemverncccinecccsccienennnn s | L1 1083
L2: 1087
L3: 1062
peak curent (A) ... e | R 1457
L2: 1457
L3: 1378
power factor 0,95
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1. one breaking operation of SCPD with all the
switching devices closed prior to the test I’dta
{A%s) /peak current | (A} ...

L1: 20,8 kA’s /1330 A
L2: 19,6 kKA’ /1283 A
L3: 23 kA% /1210 A

2. one breaking operation of SCPD by closing the
contactor or starter on to the short-circuit *dta
(A?s) /fpeak curment | {A) ....c.occoevveeeriiieeeiennnen

L1: 22,1 kA% /1 1260 A
L2: 195 kA /1283 A
L3: 214 kA’s /1306 A

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

A - the fault current has been successfully
interrupted by the SCPD or the combination
starter and the fuse or fusible element, or solid
connection between the enclosure and supply

shall not have melted

B - the door or cover of the enclosure has not
been blown open and it is possible to open the

door or cover

C - there is no damage to the conductors or
terminals and the conductors have not been
separated from the terminals

D - there is no cracking or breaking of an
insulating base to the extent that the integrity of
mounting of a live part is impaired

Both types of co-ordination (combination starters and protected starters only): N

E - the circuit breaker or the switch is capable of
being opened manually by its operating means

F - neither end of the SCPD is completely
separated from its mounting means to an

exposed conductive part

G - if a circuit breaker with rated ultimate short-circuit breaking capacity less than N

the rated conditional short-circuit current assigned to the combination or
protected starter is employed, the circuit breaker shall be tested to trip:
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1) circuit breaker with instantaneous trip relays or N
releases, at 120% of the trip current

2) circuit breaker with overload relays or N
releases, at 250% of the rated current of the

circuit breaker

Type 1 co-ordination (all devices): P

H - there has been no discharge of parts beyond |P P
the enclosure. The starter may be inoperative
after each operation

Type 1 co-ordination (combination and protected starters only):

| - dielectric verification test voltage (2 Ue) for 1380

1min VY e
Type 2 co-ordination (all devices): N
J - no damage to the overload relay or other parts N

has occurred, except that welding of contactor or
starter contacts is permitted, if they are easily
separated without significant deformation

K - the tripping of the overload relay shall be N
conform to the published tripping characteristics,
before and after the test

L - dielectric verification test voltage (2 Ue) for

9.34.2.2 |Test at the rated conditional short-circuit current "Iq” < SCC "r"

type Of SCPD ...

ratings of SCPD, co-ordination type 1 ..................

ratings of SCPD, co-ordination type 2 .................

rated operational cument le (AJAC-3 ...................

prospective cument "Ig" (KA) ......cccocereerveeerireirennas

test voltage (V) ..cocvecerrcreeesneresseerecenecssseseceeneen | L12
L2:
L3:

TRF No.: 69474-1A



page 31 of 36 2.03.00356.1.0-K212/B&J

EN 60 947-4-1

Clause Requirement — Test Result - Remark Verdict

r.m.s. test current (A) .......c.cccocoeeeemceereerrenecnennnenat | B

L3:

peak current (A) ... eneeneen | L1

L3:

power factor

1. one breaking operation of SCPD with all the L1:
switching devices closed prior o the test I*dta L2:

(AZ8) cevecerirecreerrernrerererreesemeeen e eannneeeennnarrnnevassevsnn (1L3:
2. one breaking operation of SCPD by closing the |L1:
contactor or starter on to the short-circuit ............; | L2:
L3:
3. one breaking operation of SCPD by closing the |L1:
switching device on to the short-circuit ...............0{L2:
L3:
Behaviour of the equipment during the test N
Both types of co-ordination (all devices): N
A - the fault current has been successfully N

interrupted by the SCPD or the combination
starter and the fuse or fusible element, or solid
connection between the enclosure and supply
shall not have meited

B - the door or cover of the enclosure has not N
been blown open and it is possible to open the

door or cover

C - there is no damage to the conductors or N
terminals and the conductors have not been
separated from the terminals

D - there is no cracking or breaking of an N
insulating base to the extent that the integrity of
mounting of a live part is impaired
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Both types of co-ordination (combination starters and protected starters only): N
E - the circult breaker or the switch is capable of N
being opened manually by its operating means
F - neither end of the SCPD is compietely N
separated from its mounting means to an
exposed conductive part
G - if a circuit breaker with rated ultimate short-circuit breaking capacity less than N
the rated conditional short-circuit current assigned to the combination or
protected starter is employed, the circuit breaker shall be tested to trip:
1) circuit breaker with instantaneous trip relays or N
releases, at 120% of the trip current
2) arcuit breaker with overload relays or N
refeases, at 250% of the rated current of the
circuit breaker
Type 1 co-ordination {all devices): N
H - there has been no discharge of partts beyond N
the enclosure. The starter may be inoperative
after each operation
Type 1 co-ordination (combination and protected starters only):

| - dielectric verification test voltage (2 Ue) for

Type 2 co-ordination (all devices):

J - no damage to the overload relay or other parts
has occurred, except that welding of contactor or
starter contacts is permitted, if they are easily
separated without significant deformation

K - the tripping of the overload relay shall be
conform to the published tripping characteristics,
before and after the test

L - dielectric verification test voltage (2 Ue) for
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9.3.5 TEST SEQUENCE IV: (APPLICABLE FOR CONTACTORS ONLY) P
Qverload current withstand capability of contactors:
ambient temperature (°C) ....ccccoceevvvecveeeecncnnaeee 21 25
rated operational current le ({A) max. AC-3 ..........;[ 12
testcurrent {le) (AY .coveoeeeeeeeeeereeeeee e | 96
duration oftest: 105 ..o rerenene 0| 105
After the test, the contactor shall be substantially |P P

in the same condition as before the test (visual
inspection)

TABLE: temp ture rise measurements

Main Terminals Contactor (14A) 1 51 65
3 57 65
5 57 65
Main Terminal Overload Relay {14A) 2 53 65
4 62 65
6 57 65
Auxilixary Terminals Contactor {16A) 13 43 65
14 42 65
Auxiliary Terminal Overioad Relay (4A) a5 44 65
96 40 65
Coil: 240V 50Hz 76 135
24V + 10% DC 64 135
220V + 10% DC 40 135
Type: KG 220V DC 66 135
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EN 60 947-5-1
8.3.3.59.3 |Making and breaking capacities of switching elements under abnormal P
conditions:
utilization category .....ocvvviiciniciiiciisennnn L AC1S
rated operational voltage Ue (V) .......ccceevneeen... [ 240
rated operational curmrent le (A) or power (kW) ....: |12
Conditions, make/break operations:
-testvoltage UUe = 1,1 (V) .2 [ L1 266
L2: -
L3: -
- power factorfime constant ..............cceceeeecveveeeenn | L1 0,31
L2:-
L3: -
- make operations: test cumrent fle (A) ................;]L1: 123
L2: -
L3: -
- break operations: test current Ve (A) ................1]L1: 123
L2: -
L3: -
=oN-iMe (MS) e eeeeea | SO0
- operating cycles per minute .._............................ |6
- number of operating cydes ...ccvinnninnenn 1] 10 P
Behaviour and condition during and after the test: P
- no electrical or mechanical failures P
- hg contact welding or prolonged arcing [
- no blowing of the fusible element in the earth P
circuit
Dielectric verification: P
dielectric test voltage (V) .......cocvvvvivncscinnninnnnnn .1 | 2000 P

TRF No.: €9474-1A
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EN 60 947-51
8.3.35 TEST SEQUENCE Il
8.3.3.56.2 1Making and breaking capacities of switching elements under normal conditions P
utilization category ......cccceevveevveceieeeceeeeceeneennn.s |AC15
rated operatichal voltage Ue (V) .........ccceeeene.... 11 240
rated operational current le (A) or power (kW) ....:|12
Conditions, make/break operations: P
- test voltage U/Ue = 1,1 (V) L1: 266* /242
* 50 operation at 266V L2
** 6000 operations at 242V ............cc.cececccenennenn..t | L3
- power factorftime constant ..............c.oeorevennnas | 10,31
L2: -
L3: -
- make operations: test current lfle (A) .................|L1: 123
Lz: -
L3: -
- break operations: test current Vle (A) ................|L1: 13
L2: -
L3:
- on-time (ms) *50 oper. / **6000 oper. ................. [ 160 * / 300**
- operating cycles per minute .......o.oeoeoeeneeee... 2| 15
- number of operating cycles ...........ccocverecnencennee.. 1| 605D P
Behaviour and condition during and after the test: P
- no electrical or mechanical failures P
- no contact welding or prolonged arcing P
- no blowing of the fusible elernent in the earth P
circuit
Dielectric verification: P
dielectric test voltage (V) .o 211 2000
rated operational voltage Ue (V) ..ol

TRF No.: 69474-1A
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EN 60 947-5-1
8.34 TEST SEQUENCE IV
Performance under conditional short—gircuit current
type of SCPD ... | Siemens Diazed gl / gG
ratings of SCPD ... | 25A 500V
prospective cumrent (KA) .........coovvevveeeeeeeee |
test voltage (V) UUe = 1,1 (V) oo L1 277
L2: 275
L3:276
r.m.s. testcurrent (A) covevrvverrreie e | £1:. 1010
L2: 1050
L3: 1020
wer factor (max. 0.7) 0,7

first making operation to closed switching
elements: test Pdta (A28) 7 lp (A) vvevveeerieriverniceineend

L1: 1650 A%s / 7T0A
L2: 2880 A%s / B30 A
L3: 2850 A%s /1090 A

time interval between test (min. 3 min) ...............

second making operation to closed switching
elements: test I’dta (A%s) /lp (A) .ot

L1:1430 A% /700 A
L2: 2900 A*s / B30 A
L3: 2860 A%s / 1080 A

time interval between test (min. 3 min) ................

third making operation to closed switching
elements: test I*dta (A%8) /lp (A) oot

L1: 2910 A%s /1030 A
L2: 2540 A2s /975 A
L3:830A’s /5450 A

Behaviour of the equipment during the test: P
switching elements open by the normal actuating P
system

Dielectric verification: P
dielectric test voltage (V) 2000 P

TRF No.: 69474-1A
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Copy of marking plate
Contactor K2-16A
K2-16A
IEC / ENBOBAT-4-1 AT =iy,
VDEDGE0 Asm-m 600V~ 25A
Am.m |41s| Im
500 | 690
xw I5l7.5|a,5|1o|7.5
MADE IN AUSTRIA
LISTED IND. CONT
®- EQLAPR Q382
€ 800v ac 2Samp ASDO
mer. v[120]200]240] 4301600
3ph np|z|a|5|1ol1s
whaptp|tlz]3]|-}-
SUTABLE FOR USE ON A CIRCUIT CAPABLE OF
DELVERING NOT MORE THAN 5000 RS
STVMMETRICAL ANFS 800 YOLTS MAX. WHEN
PROTECTED BY A FUSE RATED S0AMP
TIGHTENING TORQUE 4.1 lb-a
1RAWG-10AWG
WARE 80°C Cu OMLY
Overload Relay
U12/116E & U12/16A 4
ECANGOAT YOEQSE0 690V ~ PSTED MO % iﬂ EC/ENGOSM7 VDEQGEC 590V~ LISTED WD % 196
At tidinae [ T Cess: 104 e COMT. EQ 9383 I Auskscakiasse [ Trp cass: 10A ONT £0 9383 %_T
- Typ1- 254 2;;..4,. S00v 150 458 047 - wprza 2T-4A 5ot ac %
*‘“”TW'?““‘ ;Bﬂ L R el AT ) 98| e s 15A
Dth-v Suable or ise o a circult capatle of delivenog R+~ Sustable for L o & Sireul cagabin of Selivering
gr nol more fhan ki eme sym  &00v max Hana B30V~ o5 | not mors than SiA ams. sym. SO0y max
m. gso._egj' Mrvibers on dial are full kaad mator carents. Auac SONVA M A Norrbers on dial are hal load mobor ey,
Trippang clrment s 125% of mumbers on dul Mok i Austia Trgpireg Curtent & 129% of numbers, on sl
U12/16EM U1216EQ 4

u12116U 4

EC/ENGIS4T VDEOBED 690V ~ LETED MO 9% 153
Axitceldacss ; Trp clats: 104 CONT. £Q. 8383 %J-
= wrs 2744 600w a¢ 35
ME BRI g | 98 |- M fine sz 15A S0t 44
BAN-— umr-v% Suitable for use Dn a cicul expable of deliveng
EO0VA max. 4k 95 [nol more than kA nms sym. 600y max

Nurmbers. on dial are fuf ioad Mok cuments.
Yrippng curment & 125% of numbers on dal.

C€

EC/NSI04T VOEDBEC 690V~
Ausiosadaree | Tip ctass: 104
= Tt Sk 2.7-4&

mﬁﬂw?m %
WR+ v?-‘k

GQW' FHo—ad]
Mdde in Auuria
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Photo:

K2-16A10 AC-operated K2-16A10= DC-operated

Overload Relay:
U12/16E

KG2-16A10

TRF No.: 69474-14
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Test item particutars:

~method of operation ...............ooocii i : Magnetic

= SWItChING POSILIONS ...oeieeeeeeeec e : ON-CFF

- nUMber of POIES ..o Contactor: 3 Main 1 Aux
~kind of cument.... e, : AC

-number of phases. ..., : 3

-rated frequency (HZ). ... : 50-60

- number of positions of main contacts.................... D2

Rated and limiting vatues, main circuit...................... :

- rated operational voltage Ue (V) ..coccnviiicceccecnnnne : 690

- rated insulation voltage Ui (V). 1 690

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

- conventional free air thermal current Ith (A)............ 1 25

- conventional enclosed thermal current Ithe (A) ...... . 25

- rated operational current le (A) ..., . 25

- rated uninterrupted lu {A) ..., ;25

- utilization category........... e : AC1, AC3,AC4
Short-circuit characteristic ..., :

- rated prospective short-circuit current "r™ (kA) ........ 1

- rated conditional short-circuit current fq (kA) .......... 1

Rated and limiting values, auxiliary circuits............... : For Contactor
- rated operational voltage (V).......ccoceevmrmreeeincceccen, ;240

- rated frequency (Hz)......oo e : 50-60
-number of CIrCUitS ..., 1

- number and kind of contact elements...................... > 1NOor 1NC
Co-ordination of short-circuit protective devices ....... : Type ™t”

- kind of protective device........ccocceiviiciiinii v : Fuse: 25Aupto 11A AC3/AC4

63A higher than 10A AC3/AC4

Possible test case verdicts:

- test case does not apply to the test object.............. : N(AY)
- test object does meet the requirement................... > P(ass)
- test object does not meet the requirement.............. : F(ail)

TRF No.: 69474-12
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General remarks:

"(see remark #)” refers {0 a remark appended to the report.

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

Throughout this report 2 comma is used as the decimal separator.

The test resuits presented in this report relate only to the obiect tested.

This report shall not be reproduced except in full without the written approval of the testing laboratory.
1) Based on the decision of the applicant, some of the tests of Test Sequences | and H may have
been performed under more severe conditions than required in the stanard. In case of, relevant

values for equipment under test are stated in test report.

2) Relevant tests have been performed with or without ‘snap on auxiliary contact block’ Typ ‘HN’
or 'HA’.

3) The test item is corresponding to the requirements of IEC 60947-4-1 Ed. 2.0 (2000-11)
+ A1 (2002-09).

TRF No.: 69474-1A2
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Ordering key:

Contactor

Kx2-16A x x
t 1 t>>> ;0,1 - Number of NC auxiliary contacts
I | >>>> :0,1 Number of NO auxiliary contacts
| >>>> :G : DC coil supply (optional}

Overload Relay

U12/16 x x x
11 I>>>> : Setting range 0,12-0,18 / 0,18-027 / 027-04 / 04-06 /
1 06-09 / 08-12 / 12-18 / 18-27 /
1 27-4/ 4-6/6-9/8-11110-14 / 13-18A
11
I | >>>> : M ... With additional quick trip up to 4A (optional)
| : Q ... Thermic quick trip up to 14A (optional}
|
| >>>> : U ... Change over auxiliary contacts

A ... Change over auxiliary contacts with autom. Reset

:E ... 1 NC and 1 NO auxiliary contact

Control Circiut Voltage:

6 — 550V 50Hz

6 — 600V 60Hz

12 - 250V DC~
12V up to 24V: Double Winding Coil with Late Break Contact in series to coil.
25V up to 250V: Dropping Resistor with Late Break Contact in series to coil.
KG — type: Without Late Break Contact

TRF No.: 69474-12
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Clause Requirement — Test Result - Remark Verdict
6.2 MARKING:
Data shall be preferably marked on the equipment:
¢ - number of this standard (IEC/EN60947-4-1) IEC847-4-1
k - IP code, in case of an enclosed equipment -
Data shali be included on the nameplate, or on the equipment, or in the
manufacturer's published literature:
d - rated gperational voltages 690V P
e — utilization category and rated operational AC1 25A, 690V P
currents {or rated powers}, at the rated AC3
operational voltages of the equipment AC4 16A, 400V
Contactor AC15 12A, 240V
T - either the value of the rated frequencyfies, or | 50-60Hz P
the indication d.c. (or symbol) ............................ :
g - rated duty with the indication of the class of N
intermittent duty, if any
Associated values:
h - rated marking and breaking capacities (these [AC1, AC3, AC4, AC15 P
indications may be replaced, where applicable,
by the indication of the utilization category)
Safety an installation:
i - rated insulation voltage 690V P
j - rated impulse withstand voltage 8 kV P
| — pollution degree 3 P
m - rated conditional short-circuit current and type of co-ordination of contactor or P
starter and type, current rating and characteristics of the associated SCPD:
m - rated conditional short-circuit current of the 1 kA P
combination starter or the protected starter Type '1" 63A/25A fuse gl/gG
n — switching overvoltages <8 kV P
Control circuits: Contactor
The following information concerning control circuits shalf be placed either on the
coil or on the equipment:

TRF No.: 69474-1Aa
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o - rated control circuit voltage {(Uc), nature of 6-550V 50Hz / 6-600V 60Hz P
current and rated frequency 12-250V =
p - if necessary, nature of current, rated Us = Uc P
frequency and rated control supply voltages (Us)
Augxiliary circuits: Contactor
r - ratings of auxiliary circuits AC15 12A, 240V P
Qverload relays and releases:
s - characteristics according to 5.7 P P
8.1 CONSTRUCTION: Overload relay
8.1.1 Materials
Resistance to abnormal heat and fire
-parts retain current-carrying parts: 850 / 960°C | Housing {black)
- other: 650°C Cover {grey)
8.1.2 Current-carrying parts and their connection
8.1.3 Clearances
Uimp is given as: 8kV
- max. value of rated operational voltage to earth :
600V
- nominal voltage of supply system .....................: [ 400/ 690V
- overvoltage category ....ocovvvceccnnniiniecennccnn IV
- pollution degree ..o U 3
- field-in or homegeneous ........c.cccevceeveeeneeee.....t | INhOMoOgeneous
- minimum clearances MM} ......covvvicicnnenn....t | 8
- measured clearances (mm) ....ooceevennnneen.n.. | 210

Uimnp is not given:

- rated insulation voltage Ui (V) ...

- minimum clearances L-L/L-A {mm) ..................

- measured clearances L-L/L-A (mm) ..................

Creepage distances

TRF No.: 69474-12
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EN 60 84741

Clause

Requirement - Test

Result - Remark

Verdict

Limp is given as:

8 kV

-material group or CT1 ...

Min. li b

- minimum creapage distances (mm) .................. :

10

- measured cregpage distances (mm) .................

2125

Uimp is not given:

-materal columnaorb ..ot

- minimum creepage distances (mm) ...............0

- measured creepage distances (mm)

B.14

Actuator

8.1.4.1

insulation

8.1.4.2

Direction

8.1.4.3

Mounting

8.1.5

indication of contact position

8.1.5.1

Indication means

8.1.5.2

Indication by the actuator

8.1.6

Additional safety requirements for equipment with

isolating function

Z 1Z |2 |12 |2 |2 |& (2

81.7

Terminals

81.71

All parts of terminals which maintain contact and
carmry current shall be of metal having adequate

mechanical strength

(see 8.2.4 below)

Terminal connections shall be such that

necessary contact pressure is maintained

(see 8.2.4 below)

Terminals shall be so constructed that the
conductor is clamped between suitable surfaces

without damage to the conductor and terminal

(see 8.2.4 below)

Terminal shall not allow the conductor to be
displaced or to be displaced themselves in a
manner detrimental to the operator of equipment
and the insulation voltage shall not be reduced

below the rated value

(see B.2.4 below)

8.2.4

Mechanical properties of terminals:

Overioad

TRF No.: 69474-12
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Clause Requirement — Test Result - Remark Verdict
8.2.4.2 Mechanical strength of terminals
maximum cross-sectional area of conductor 6
L O S
diameter ofthread(mm) ..M k=
torgue (NM) oo L} 1,2 — e
5 limes on 2 separate clamping units
8243 Testing for damage to and accidental loosening of conductor (flexion test)
conductor of the smallest cross-sectional area 0,5
L0 PP O TIPS
number of conductor of the smallest cross 1
SECHON Lo e s
diameter of bushing hole (mm) .............coevnn 16,4
height between the equipment and the platen 260
(MM} e
mass at the conductor(s) (kg) ......ccoeveivcennne....2} 0,3
135 continuous revoiutions: the conductor shall P
neither slip out of the terminal nor break near the
clamping unit
8.244 Pull-out test P
force (N} <o 1130
1 min, the conductor shall neither slip cut of the P
terminal nor break near the clamping unit
Flexion test
conductor of the largest cross-sectional area 6
(M) e
number of conductor of the largest cross- 1
SECHONAl <ol
diameter of bushing hale (mm) ... 1195
height between the equipment and the platen 279
(MIM) el
mass at the conductor(s) (kg) ...ccoeivenvniiinnen, 111,4

TRF No.: 65474-1a
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EN 60 847-4-1

Clause Requirement — Test Result - Remark Verdict

135 continuous revolutions: the conductor shall P

neither slip out of the terminal nor break near the

clamping unit

Pull-out test _ P
R () OO OO ROy  - 0
1 min, the conductor shall neither slip out of the P

terminal nor break near the clamping unit

Flexion test Overfoad

conductor of the largest and smallest cross- 25105 6/1,5

sectional area (MM?) ..ol

number of conductor of the smallest cross 1171 141
sectional, number of conductor of the largest

Cross SeCHONA! .....ooovvvvviiiieiiee e :

diameter of bushing hole (mm) ........................ 1195/ 6,4 95/64

height between the equipment and the platen 279 1 260 279 /f 260

(I oo e e s tee s s eeec e e e e e aeeanreans s

mass at the conductor(s) (kg) .....c.ccooeecenee [ 0,7 /10,3 14404

135 continuous revolutions: the conductor shall P

neither ship out of the terminal nor break near the

clamping unit

Pull-out test

force (N) oooooeeeeeeeeeeaaeaeee | DO 30 80// 30

1 min, the conductor shall neither slip out of the

terminal nor break near the clamping unit

8.1.7.2 Connecting capacity

type of conductors ......occceeeiviviiiceee.. | Rigid Flexible
minimurn cross-sectional area of conductor 0,75 0,5
(POM) e

maximum cross-sectional area of conductor & 4

(PVMZ) o

number of conductors simultaneously Acc. Manuf. Instr.
conneciable tothe terminal .12 2

TRF No.: 69474-1A
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Clause Requirement — Test Result - Remark Verdict
8.24 Mechanical properties of terminals: Contactor
8242 Mechanical strength of terminals

maximum cross-sectional area of conductor 4

(ITHMNZ) oot

diameter of thread (mm) ............ccoevveeeeeee [ M35

torque (NmM) Lol 0,8

5 times on 2 separate clamping units
8.24.3 Testing for damage to and accidental loosening of conductor (fiexion test)

conductor of the smallest cross-sectional area 0,75

number of conductor of the smallest cross 2

SECHON ...

diameter of bushing hole (mm} ........................ |64

height between the equipment and the platen 280

L8] 13 D PP

mass at the conductor(s) (kg) ..........ccoccreeennnn. | 6,4

135 continuous revolutions: the conductor shaill P

neither slip out of the terminal nor break near the

clamping unit
8.2.44 Pull-out test

fOree (N} ooivreeviveeeeee e ere e ceceeeeeenneeeenen s | S0

1 min, the conductor shall neither slip out of the P

terminal nor break near the clamping unit

Flexion test

conductor of the largest cross-sectional area 4

1L I O O

number of conductor of the largest cross- 2

sectional ...

diameter of bushing hole (mm} ...........................: 9.5

height between the equipment and the platen 279

(MM} e e :

mass at the conductor{s) (kg} .........cccccooeernne....2 | 0,9

TRF No.: 6947412
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Clause Requirement — Test Result - Remark Verdict
135 continuous revolutions: the conductor shall P
neither slip out of the terminal nor break near the
clamping unit
Pull-out test
force (N) o eceeececeveeaeaeea | B0
1 min, the conductor shail neither slip out of the P
terminal nor break near the clamping unit
Flexion test Contactor
conductor of the largest and smaltest cross- 4 /125 15405
sectional area (MMm?} ...
number of conductor of the smallest cross 141 1171
sectional, number of conductor of the largest
cross sectional ...l
diameter of bushing hole (mm) ................_......|95 6,4
height between the eguipment and the piaten 279 260
(T} i iriiisreserrrisessarbmarereeaesmnneeeenesmneeeeeaernne s
mass at the conductor(s) (kg} ...ccccoovrnee.. 1| 0,9 70,7 0,4
135 continuous revolutions: the conductor shall P
neither slip out of the terminal nor break near the
clamping unit
Puil-out test
force (N} oooeeeeeeeeeeeeeeeeeeeeeeeeeeeenn... 21 B0 /B0 40 /1 30
1 min, the conductor shall neither slip out of the P
terminal nor break near the clamping unit
8.1.7.2 Connecting capacity
type of conductors ....cocooeieiiivieeeee.... | RiQID Flexibie
minimum cross-sectional area of conductor 0,75 0,75
(M) :
maximum cross-sectional area of conductor 4 25
(MY e :
number of conductors simultaneously Acc. Manuf. Instr.
connectable to the terminal ..........c.c.covvvvivvieiienaas 12 2

TRF No.: 69474-1a
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Clause

Requirement — Test

Result - Remark

Verdict

B8.1.7.3

Connection

terminais for connection to external conductors

shall be readily accessible during installation

clamping screws and nuts shall not serve to fix

any other component

8.1.7.4

Terminal identification and marking

terminal intended exclusively for the neutral

conductor

protective earth terminal

other terminals
- Main circuit::

- Auxiliary circuit

271,472, 6T3

95-96, 97-98, 13-14, 21-22,

Al AZ

Additional requirements for equipment provided with a neutral pole

marking of neutral pole

The switched neutral pole shall not break before

and shall not make after the other poles

Conventional thermat current of neutral pole

81.9

Provisions for protective earthing

8191

The exposed conductive parts shall be electrically
interconnected and connected to a protective

earth terminal

8.1.9.2

The protective earth terminal shall be readily

accessible

The protective earth terminal shall be suitably

protected against corrosion

The electrical continuity between the exposed
conductive parts of the protective earth terminal
and the metal sheathing of connecting

conductors

The protective earth terminal shall have no other
functions

TRF No.: 69474-1A



page 15 of 36

2.03.00356.1.0-K216/B&J

EN 60 947-4-1

Clause

Requirement — Test

Result - Remark

Verdict

8193

Protective earth terminal marking and

identification

8.1.10

Enclosure for equipment

8.1.101

Design

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

are readily accessible

Sufficient space shall be provided inside the

enclosure

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

connected to a protective conductor

Under no circumstances shall a removable metal
part of the enclosure be insulated from the part
carrying the earth terminal when the removable

part is in place

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

equipment or vibrations

When an enclogure is $0 designed as to allow the
covers to be opened without the use of tools,
means shall be provided to prevent Ioss of the

fastening devices

8.1.10.2

Insulation

TRF No.: 69474-1A
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Clause Requirement — Test Result - Remark Verdict

If, in order to prevent accidental contact between N
a metallic enclosure and live parts, the enclosure
is partly or completely lined with insulating

material, then this lining shall be securely fixed to

the enclosure

2.1.11 Degree of protection of enclosed equipment N

Degree of protection ......c.cccccoevevecceccvvcvenevenenen 2| IP N

Test for first characteristic

Test for first numeral ...
2
2
4:
5
6:

Test for second characteristic

Test for second numeral ... | 12
2:
3
4:
5
6:
7:
8:

9.3.1.a TEST SEQUENCE |
9.3.3.3 Temperature rise Type AC and DC - KG P

ambient temperature 1040°C ...l 25

Contactor

test enclosure W x H x D (mm x mm x mm) ........ :

material of enclosure ......ccoevviieiiee i

Main circuits, test conditions: N

TRF No.: 69474-1A
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Clause Requirement — Test Result - Remark Verdict
- conventional thermal current lth {(A) ............._..:
- conventional enciosed thermal current ithe (A) .
- cable/busbar cross-section (mm?) / (mm}) ..........:
- temperature rise of main circuit terminals (K) ....:| <
Auxiliary circuit, test conditions:
- rated operation current le (A} ... 1| 16
- cable cross-section (MM?)} .....ccccooeeeieeeeee.. 0| 2,5
- temperature rise of auxitiary circuit terminals <43
L U O OO
Coils and electromagnets, test conditions: AC DC Type KG
- rated control supply voltage Us (V) ..............:| 240 220
- Class of insulating material .................................[F F
- temperature rise of coil and electromagnets (K) : |= 76 <66
Starter Tested with setting range 13 - 18 A
test enclosure Wx HxD (mmx mmxmm)} ... | 175 x 115 x 115
material of enclosure ...........ccocoeevirvicriiraercciee :| Metal
Main circuits, test conditions: *Tested with 16A because of max. Power
consumption of Overload Relay
- conventionat thermai current Ith (A) ..................: | 16 (25*)
- cablefbusbar cross-section (mm?}/ (mm) ..........: | 2,5 mm?
- temperature rise of main circuit terminals (K} ....: |59
QOverload relay, auxiliary circuit, test conditions:
- rated operation current le (A) ..ot 14
- cable cross-section {mm®) ... 1
- temperature rise of auxiliary circuit terminals =43
L T U OOV OO
9.3.3.2 Operating limits
9.3.3.2.1 | Power-operated equipment: AC DC Type KG P
rated control supply voltage Us (V) .......ccoe........2[ 240 220
frequency (Hz) ... {50 bC

TRF No.: 65474-14
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Clause Requirement — Test Result - Remark Verdict
limits of close satisfactorily at any value between [80 &1 P
85% and 110% of rated control supply voltage
S
limits of drop out and open fully are: 75% to 20% |47 23 P
fora.c. and 715% to 10% ford.c. ..ol
9.3.3.3 Temperature rise Type DC
ambient temperature 1040°C ...........................0{25
Contactor
test enclosure Wx H x D (mm x mm x mm) .........
material of enclosure ........ocoveiiiiiiicn
Main circuits, test conditions:
- conventional thermal current fth (A) ..o
- conventional enclosed themmal current Ithe (A) .:
- cable/busbar cross-section (mm?) / (mm) .......... :
- temperature rise of main circuit terminais (K) ....: | <
Auxiliary circuit, test conditions:
- rated operation current le (A) ... 16
- cable cross-section (MmM?) ......cccovvvvccvrineinnnnn. 3| 2,5
- temperature rise of auxiliary circuit terminals <43
L OO PP
Coils and electromagnets, test conditions: DC
- rated conirol supply voltage Us (V) ....................{ 220 24
- Class of insulating material ...........c..ccccececeeevee s | F F
- temperature rise of coil and electromagnets (K) : | = 40 =64
Starter Tested with setting range 13— 18 A
test enclosure Wx Hx D {mmxmm xmm) .......:|175x 115 x 115
material of enclosure ..........cccciciciinviciinnaenne.l | Metal

Main circuits, test conditions: *Tested with 16A because of max. Power

consumption of Overload Relay

- conventional thermal current Ith (A) ...................

16 (25%)

- cable/busbar cross-section (mm?) / (mm) ..._.___._:

2.5 mm?

TRF No.: 69474-1A
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Clause Requirement — Test Result - Remark Verdict
- temperature rise of main circuit terminals (K} ....: [ £ 59
Overload relay, auxiliary circuit, test conditions:
- rated operation current le (A} .....ooeeiiveee 2[4
- cable cross-section (MM ..o 1
- temperature rise of auxiliary circuit terminals <43
(G S
9.3.3.2 Operating limits
9.3.3.2.1 Power-operated equipment: DC
rated control supply voltage Us (V) ...................... 1220 24
frequency (Hz)} _..............ooocooeveceeeceeeeeaennee.....21DC DC
limits of close satisfactorily at any value between {69 70 P
85% and 110% of rated control supply voltage
L O
limits of drop out and open fully are: 75% to 20% |31 38 P
forac.and 75%to 10% ford.c. .oovvvevvvee
9.3.3.2.2 |Relays and releases Setting Range 13 - 18 A P

Conditions for thermal and time-delay magnetic overoad relays only:

type of time-delay overload relay _...................

Thermal, Temp. compensated

L] o = =P I 101

current setting ........oocooiiee e bsot 1 | 13 A 18 A
ambient temperature (°C) ......occooviiiiienieieceennnn | 25

test enclosure W x H x D (mm x mim x mm) ........ 175 x 115 x 115
cable/busbar cross-section (mm?}/ (mm} ............. 1 2.5

at A (1,05} times of current setting, tripping shall | 13,65 A 18,9 A

not occur in less than 2 h starting from the cold

state; testcurrent ... ...

No tripping No tripping

When the current is subsequently raised to B
(1.2) times the current setting, tripping shall occur

inlessthan2 h;testcurrent ................... min:sec :

15,6 A 216 A

4.05 2:45

TRF No.: 69474 -1A
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Clause

Requirement - Test

Result - Remark

Verdict

for class 10A overload relays energized at € (1,5) [ 19,5 A 27T A
times the current, tripping shall occur in less than

2 min, starting from thermal equilibrium at the

current setting; testcurrent ... min:sec - 0:31 0:18
for class 10, 20 or 30 overload relays energized |N

at C times the current, tripping shall occur in less

than 2, 8 or 12 min, starting from thermal

equilibrium at the current setting; class; test

current; tripping mMe ......cooeevicicicieceee

at D (7,2} times the current setting, tripping shall j93,6 A 1296 A
occur within the tripping time (s} 2 < Tp < 10,

starting from the cold state; test current; tripping

Hme TP (8] cveeeerieee e | 25 2.3
Ambient temperature: -5°C ...

at A (1,05} times of current setting, tripping shall | 13,65 A 18,9 A
not occur in less than 2 h starting from the cold

state; testecurrent ..o NO Hripping No tripping
When the current is subsequently raised to B 156 A 216 A
(1.2) times the current setting, tripping shall occur

in less than 2 h; test current ... min:sec ;| 28:39 2:25
for class 10A overlod relays energized at C (1,5) |19.5A 27 A
times the current, tripping shall occur in less than

2 min, starting from thermal equilibrium at the

current setting; test current ... min:sec : | 1:07 0:27
for class 10, 20 or 30 overload relays energized [N

at C times the current, tripping shall occur in less
than 2, 8 or 12 min, starting from thermal
equilibrium at the current setting; class; test

current; tHpping iMe ...l

TRF No.: 69474-1A
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Clause

Requirement — Test

Result - Remark

Verdict

at D (7,2) times the current setting, tripping shall 93,6 A 129.6A
occur within the tripping time (s) 2 < Tp < 10s

tarting from the cold state; test current; tripping

HME TP {S) oo seieeeae e | 34 ) 2,6
Ambient temperature: +40°C ......oiiiiieine.... :

at A (1,05) times of current setting, tripping shall | 13,65 A 189 A
not occur in less than 2 h starting from the cold

state; test current ........cccoeceiiiiiiniiiineennceenee...2 L | NO Hripping No tripping
When the current is subsequently raised to B 156 A 216 A
(1,2) times the current setting, tripping shalt occur

inlessthan 2 h; test current .................. min:sec 1| 1:10 1:15
for class 10A overload relays energized at C (1,5) 195 A 27 A
times the current, tripping shall occur in less than

2 min, starting from thermal equilibrium at the

cuirent setting; test current .................... min:sec :J0:15 0:10
for class 10, 20 or 30 overload relays energized |N

at C times the current, tripping shall occur in less

than 2, 8 or 12 min, starting from thermal

equilibrium at the current setting; class; test

current; ipping iMe ..ol

at D (7,2) times the current setling, tripping shall 93,6 A 1296 A
occur within the tripping time (s) 2 < Tp < 10

starting from the cold state; test current; tripping

iMe TP (8) oot | 2,9 2,1

Limits of operation of three-pole thermal overload relays energized on two poles:

ambient temperature (°C) .....coooveeeiiiiee e 125
the relay energized on three poles, at A(1/0,9) [(13A/11,7A 18A/162A
times the current setting, tripping shall not occur
in less than 2 h, starting from the cold state .........:
No tripping No tripping

TRF No.: 69474-12a
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Clause Regquirement — Test Result - Remark Verdict
when the value of the current flowing in two poles T4 95Af0A 207AJ0A
is increased 10 B (1,15) times the current setting
and the third pole deenergized, tripping shall
occurinlessthan2h.. oo, min:sec .| 1:556

9.3.34 Test of dielectric properties, impulse withstand voltage (Uimp indicated}): P
- verification by measurement of clearances
instead of testing
- rated impulse withstand voltage (V) ...................| 8000
- test Uimp main circuits (KV) ovovvveeenenneeenn.... 2| 9.8 /7 P
- test Uimp auxiliary circuits (kV) ..o 1| 9,877 P
Test of dielectric properties, dielectric withstand voltage (Uimp not indicated): N
- rated insulation voltage (V) ... :
- main circuits, test voltage for 1 min (V) .........._.. : N
- control and auxiliary circuits, test voltage for N
TN VY e :

9.3.3.5 TEST SEQUENCE Il

Making and breaking capacity

utilization category .......ccveveviriicniencvenrercricnreennnnn s | AC

rated operational voltage Ue (V) ..........................1 | 890

rated operational current le (A} or power (kW) ....: | 25A

Conditions, make/break operations AC-1 only:

- test voltage Ue =105 (V) ..t L1 725
L2: 730
L3: 730

-testcurrent l/le = 1,5 (A} oooviieee o1 L1238
L2: 38
L3: 38

- power factor/time constant ................c.occceevenn L1 0,78
L2:0,78
L3:0,79

TRF No.:

69474-1A
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- ON-tME (MS) coiiiiirinnicincinieeiee et | 160 —
-offtime(s) ..o U] 9,8 =
- number of make/break operations .....................1 60 P
Behaviour and condition during and after the test: P
- o permanent arcing P
- no flash-over between poles P
- no blowing of the fusible element in the earth P
circuit
- no welding of the contacts
- the contacts shall operate when the contactor or
starter is switched by the applicable method of
control
Operational performance capability:
utilization category (AC-30rAC4) ...................7|AC4
rated operational voltage Ue (V) ........................1400V
rated operational current le {A) or power {kW) ....:| 16A
Conditions, make operations AC3/AC4 only:
- test voltage UlUe =1,05(V) .| LT 426

L2: 425

L3: 427
-test currentl/le = (A) oo L 192

L2: 193

L3: 192
- power factor/time constant ... (L1:0,4

L2:04

L3:04
=on-time {MS) vovvievnniennienieniiinieiciceciecieceneccennnne. | 1600
- offtime (8) ..ooooererie e 2 10
- number of make operations ............cocceeeeeene. 1| 50

Characteristic of transient recovery voltage for AC-3 and AC-4 only:

oscillatory frequency (kHz) ........ccooovviiiinniLl

TRF No.: 69474-1A



page 24 of 36 2.03.00356.1.0-K216/8&J

EN 60 947-4-1
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Measured osciliatory frequency (kHz) ..................{L1: 47

L2:48

L3: 48
Factory ... LT 1,1

L2: 1,1

L3: 1,1
Behaviour and condition during and after the test: P
- no permanent arcing P
- no flash-over between poles P
- no blowing of the fusible element in the earth P P
circuit
- no welding of the contacts P
- the contacts shall operate when the contactor or | P
starter is switched by the applicable method of
control
Operational performance capability:
utilization category .......ccceveevriiiviiiiiceeecee L | ACA
rated operational voltage Ue (V) ..........................:[ 400

rated operational current le (A) or power (kW) ....:[18A

Conditions, make/break operations AC3 / AC4 only:

-testvoltage U/Ue = 1,05 (V) ....iieciiei 2 L1430
L2: 429
L3: 430

-testcurment lle = (A) e f L1289
L2: 101
L3: 99

- power factorftime constant ... L1042
L2: 0,42
L3: 0,42

—on-time (MS) cooeeeeeeeeeieeeeeeeeeeee L 100D

—OfftIME (5) e | D

- number of make/break operations .....................:| 6000 P

TRF No.: 69474-12
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Clause Requirement — Test Result - Remark Verdict

Characteristic of transient recovery voltage for AC-3 and AC4 only:

oscillatory frequency (kHz) ...

Measured oscillatory frequency (kHz) ................1L1:38

L2: 38

L3: 39
Factory . LT

L2: 1.1

L3: 1,1
Behaviour and condition during and after the test: P
- RO permanent arcing P
- no flash-over between poles P
- no blowing of the fusible element in the earth o4 P
circuit
- no welding of the contacts P

- the contacts shall operate when the contactor or |P
starter is switched by the applicable method of

control

8.3.36 Operational performance capability:

utilization category ........ccccccooeveeeeece L ACT
rated operational voltage (V) ................................0| 690
rated operational current le (A) or power (kW) ....: | 25A
Test conditions for make/break operations AC-1 only:
test voltage (V) ... | L1725
L2: 730
L3: 730
test current (A) oo ;L. 38
L2: 38
L3: 38
power factoritme constant ................................2[L1:078
L2: 0,79
L3:0.79
- on-time (MS) oo L | 160

TRF No.: 69474-1A
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Clause

Requirement — Test

Result - Remark

Verdict

-OffIME (8] oL

23

- number of operating eycles ..o :

6000

83366

Behaviour and condition during and after the test:

- No permanent arcing

- no flash-over between poles

- no blowing of the fusible element in the earth

circuit

T |V (W | |TO

- no welding of the contacts

- the contacts shall operate when the contactor or
starter is switched by the applicable method of

control

Dielectric verification:

test voltage (2 Ue + 1000 V) for 1 min (V) ...........:

2380

9.34

TEST SEQUENCE Nl

Performance under short-circuit conditions

9.34.21

Test at de prospective current "r™: U12/16 0,4 -0,6A

Represents settin

ranges up to 11A

type of SCPD ...ccovcieiviniiisniiaireccisciaceneeeeoo.t | Siemens Diazed gl / gG

ratings of SCPD, co-ordination type 1 ................:| 26A / 500V

ratings of SCPD, co-ordination type 2 .................1| -

rated operational current le (A) AC-3 ...................:| 1BA

prospective current "r" (KA) ...voeeeeeiaaeee |1

test voltage (V) .............. S USPRTRRT | By R: VY:
L2: 423
L3: 425

rm.s.testeurrent (A) ...l LT 1053
L2: 1087
L3: 1062

TRF No.: 62474-12
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Requirement — Test

Result - Remark

Verdict

peak current {A)} ...l D | L1 1457
LZ: 1457
.3: 1378

power factor 0,95

1. one breaking operation of SCPD with af the
switching devices closed prior to the test i*dta
(A%s) /peak cumrent | (A) ..ooooiiiieceil

L1: 1750 A%s / 807A
L2: 2180 A%5 /887 A
L3: 1860 A*s /903 A

2. one breaking operation of SCPD by closing the
contactor or starter on to the short-circuit I*dta

(A%s) /peak cumment F(A) veeeeeeiee

L1: 108 A% /270 A
L2: 695 A’s /586 A
L3: 884 A’s /601 A

Behaviour of the equipment during the test

Both types of co-ordination (all devices).

A - the fault current has been successfully
interrupted by the SCPD or the combination
starter and the fuse or fusible element, or solid
connection between the enclosure and supply

shall not have melted

B - the door or cover of the enclosure has not
been blown open and it is possible to open the

door or cover

C - there is no damage to the conductors or
terminals and the conductors have not been

separated from the terminals

D - there is no cracking or breaking of an
insulating base to the extent that the integrity of

mounting of a live part is impaired

Both types of co-ordination (combination starters and protected starters only):

E - the circuit breaker or the switch is capable of

being opened manually by its operating means

F - neither end of the SCPD is completely
separated from its mounting means to an

exposed conductive part

TRF No.: 69474-1A
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Requirement — Test

Result - Remark Verdict

G - if a circuit breaker with rated ultimate short-circuit breaking capacity less than N

the rated conditional short-circuit current assigned

protected starter is employed, the circuit breaker shall be tested to tnp:

10 the combination or

1) circuit breaker with instantaneous trip relays or
releases, at 120% of the trip current

2) circuit breaker with overload relays or
releases, at 250% of the rated current of the

circuit breaker

Type 1 co-ordination (all devices):

H - there has been no discharge of parts beyond
the enclosure. The starter may be inoperative

after each operation

Type 1 co-ordination {combination and protected s

tarters only):

| - dielectric verification test voltage (2 Ue) for

1380

9.3.4.2.1

Test at de prospective current "r': U12/16 13 -18A
Represents setting ranges higher 10A

type of SCPD ..o

Siemens Diazed gl / gG

ratings of SCPD, co-ordination type 1 ...

63A 1 500V

ratings of SCPD, co-ordinationtype 2 .................0

rated operational current le (A) AC-3 .................... | 1BA

prospective current "r" (KA) coooeeiviceveeeeeeenent | 1

test vORAGE (V) e er e :{L1: 424
L2: 423
L3: 425

r.m.s. test current (A) L. 1{L1: 1053
L2: 1087
L3: 1062

peak CUent (A) .....ooiererinerenrreeereesessnnsnnenenenns | L1 1457
L2: 1457
L3: 1378

power factor 0,95

TRF No.: 69474-1A
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Result - Remark

Verdict

1. one breaking operation of SCPD with all the
switching devices closed prior to the test I°dta
{A%s) Ipeak current | {A) .ol

L1: 20,8 kA%?s /1330 A
L2: 19,6 KA*s / 1283 A
L3: 23 kA%’s /1210 A

2. one breaking operation of SCPD by closing the

contactor or starter on to the short-circuit 12dta

L1:22,1 kKA®*s / 1260 A
L2: 19,56 kA’s / 1283 A

{A%s) Jpeak current F{AY oo

L3: 21,4 kA*s /1306 A

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

A - the fault current has been successfully
interrupted by the SCPD or the combination
starter and the fuse or fusible element, or solid
connection between the enclosure and supply

shall not have melted

B - the door or cover of the enclosure has not
been blown open and it is possible to open the

door or cover

C - there is no damage to the conductors or
terminals and the conductors have not been

separated from the terminals

D - there is no cracking or breaking of an
insulating base to the extent that the integrity of
mounting of a live part is impaired

Both types of co-ordination (combination starters a

nd protected starters only): N

E - the circuit breaker or the switch is capable of

being opened manually by its operating means

F - neither end of the SCPD is completely

separated from its mounting means to an

exposed conductive part

G - if a circuit breaker with rated ultimate short-circuit breaking capacity less than N

the rated conditional short-circuit current assigned

to the combination or

protecled starter is employed, the circuit breaker shall be tested to trip:

TRF No.: 69474-14
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Requirement - Test

Result - Remark

Verdict

1) circuit breaker with instantaneous trip relays or

releases, at 120% of the trip current

2) circuit breaker with overload relays or
releases, at 250% of the rated current of the

circuit breaker

Type 1 co-ordination (all devices):

H - there has been no discharge of parts beyond
the enclosure. The starter may be inoperative

after each operation

Type 1 co-ordination (combination and protected starters only):

| - dielectric verification test voltage (2 Ue) for

1380

Type 2 co-ordination (all devices):

J - no damage to the overload relay or other parts
has occurred, except that welding of contactor or
starter contacts is permitted, if they are easily

separated without significant deformation

K - the tripping of the overioad relay shall be
conform to the published tripping characteristics,

before and after the test

L - dielectric verification test voltage (2 Ue) for

9.34.22

Test at the rated conditional short-circuit current "ig" < SCC r”

type of SCPD ...l

ratings of SCPD, co-ordinationtype 1 .................

ratings of SCPD, co-ordinationtype 2 ...

rated operational currentle (A)AC-3 .................C

prospective current "Iq" (KA) ........ooeoiiiieiii Ll

testvoltage (V) ...

L1:
L2:
L3:

TRF No.: 69474-1A
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Result - Remark

Verdict

rrms. testcurrent (A) ......cooovveveceicceeeceeeeeen WD LTS
L2:
L3:
peak current (A) ......ocoveevvirieer e L
L2:
L3:
power factor
1. one breaking operation of SCPD with all the L1:
switching devices closed prior to the test I*dta LZ:
2. one breaking operation of SCPD by closing the {L1:
contactor or starter on to the short-circuit ............. | L2:
L3:
3. one breaking operation of SCPD by closing the [L1:
switching device on to the short-circuit ................; | L2:
L3:

Behaviour of the equipment during the test

Both types of ¢co-ordination (all devices):

A - the fault current has been successfully
interrupted by the SCPD or the combination
starter and the fuse or fusible element, or solid
connection between the encliosure and supply

shall not have melted

B - the door or cover of the enclosure has not
been blown open and it is possible to open the

door or cover

C - there is no damage to the conductors or
terminals and the conductors have not been

separated from the terminals

D - there is no cracking or breaking of an
insulating base to the extent that the integrity of

mounting of a live part is impaired

TRF No.. 65474-1A
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Result - Remark

Verdict

Both types of co-ordination (combination starters and protected starters only):

E - the circuit breaker or the switch is capable of

being opened manually by its operating means

F - neither end of the SCPD is completely

separated from its mounting means to an

exposed conductive part

G - if a circuit breaker with rated ultimate short-circuit breaking capacity less than

the rated conditional short-circuit current assigned to the combination or

protected starter is employed, the circuit breaker shall be tested to trip:

1) circuit breaker with instantaneous trip relays or

releases, at 120% of the trip current

2) circuit breaker with overload relays or
releases, at 250% of the rated current of the

circuit breaker

Type 1 co-ordination (all devices):

H - there has been no discharge of parts beyond
the enclosure. The starter may be inoperative

after each operation

Type 1 co-ordination (combination and protected s

tarters only):

I - dielectnic verification test voltage (2 Ue) for

Type 2 co-ordination (all devices):

J - no damage to the overload relay or other parts
has occurred, except that welding of contactor or
starter contacts is permitted, if they are easily

separated without significant deformation

K - the tripping of the overload relay shall be
conform to the published tripping characteristics,

before and after the test

L - dielectric verification test voltage (2 Ue) for

TRF No.: 69474-1A
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9.3.5 TEST SEQUENCE IV: (APPLICABLE FOR CONTACTORS ONLY)

QOverload current withstand capability of contactars:

ambient temperature (°C) ......ocoociviviiiinieeennn 1| 25

rated operational current le (Ay max. AC-3 ..........: (16

test current {Ie) {A) ooooeeveeeeeeeeeceie e | 128

durationoftest: 10s ..., 11 10s

Aifter the test, the contactor shall be substantially |P P

in the same condition as before the test (visual

inspection)

TABLE: temperature rise measurements

Main Terminals Contactor (16A) 1 51 65
3 54 65

5 58 65

Main Terminal Overload Relay (16A) 2 59 65
4 54 65

6 51 &5

Auxilixary Terminals Contactor (16A) 13 43 65
14 42 65

Auxiliary Terminal Overdoad Relay (4A) 95 44 65
26 40 65

Coil: 240V 50Hz 76 135
24V + 10% DC 64 135

220V + 10% DC 40 135

Type: KG 220V DC 66 135

TRF No.: 65474-1A
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EN 60 947-5-1
8.3.3.53 Making and breaking capacities of switching elements under abnormal P
conditions:

utilization categorny ... JAC15

rated operational voltage Ue (V) ........................11240

rated operational current le (A) or power (kW) ....; |12

Conditions, make/break operations:

- test voltage U/Ue = 1,1 (V) .1 L1 266
L2: -
£3: -

- power factorftime constant .............................7|L1:0,31
L2: -
L3: -

- make operations: test current I/le (A) ................:|L1: 123
L2: -
L3: -

- break operations: test cumrent e (A) ...............;|L1: 123
L2: -
L3: -

-on-time (MS) ...ccoeeviveeieeeieeeies e, 1| 300

- operating cycles perminute ..........coooceeeeeeeee....1 | B

- number of operating cycles ... 1] 10

Behaviour and condition during and after the test:

- no electrical or mechanical failures

- no contact welding or prolonged arcing

© | [T (T (O

- no blowing of the fusible element in the earth

circuit

Dielectric verification:

dielectric test voltage (V) .../ 2000

TRF No.: 69474-1A2
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EN 60 847-5-1
8.3.3.5 TEST SEQUENCE Il
8.3.3.5.2 | Making and breaking capacities of switching elements under normal conditions
utilization category ..........ccoeeccecenicniiiiieeeeeecc L |AGAS
rated operational voltage Ue (V) ..........................1| 240
rated operational current le (A) or power (kW) ....:| 12

Conditions, make/break operations:

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

L1: 266"/ 242 **

* 50 operation at 266V L2:
** 6000 operations at 242V ... 0fL3E
- power factor/time constant ........ocooooeeeeeee 1iL1: 0,31
L2: -
L3: -
- make operations: test current Ve (A) ...............;|L1: 123
L2: -
L3: -
- break operations: test current e (A) ..............7| L1: 13
L2: -
L3:
- on-time (ms) *30 oper. / *"6000 oper. ................[ 160 * / 300**
- gperating cycles perminute ..o vieecceeeaeneennn [ 15
- number of operating cycles ...ccooeivvenicneennnenn... 1 | 6050 P
Behaviour and condition during and after the test: P
- no electrical or mechanical failures P
- no contact welding or prolonged arcing P
- no blowing of the fusible element in the earth P
circuit
Dielectric verification:
dielectric test voltage (V) ... 11 2000
utilization category ...
rated operational voltage Ue (V) ........................

TRF No.: 63474-1A
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8.3.4 TEST SEQUENCE IV
Performance under conditional short-circuit current

type of SCPD ....oooooovveien i eneeneeeee | SiEMeENs Diazed gl / gG o
ratings of SCPD ..o L | 25A 1 500V
prospective current (kKA) ...viicee I -
test voltage (V) U/Ue = 1,1 (V} o0 L1 277 —
L2: 275
L3: 276
rm.s.testourrent (A) ...l |L121010
L2: 1050
L3: 1020
power factor (max. 0,7) 0,7

first making operation to closed switching

elements: test IPdta (As) /g (A) e

L1: 1650 A%s / 770A
L2: 2880 A’s /830 A
£3: 2850 A’s /1090 A

time interval between test (min. 3 min) ................:

second making operation to closed switching

elements: test Fdta (A%s) 7Ip (A} ceeeieeieeeelll

L1: 1430 A%s /700 A
L2: 2900 A%s /830 A
L3: 2860 A*s / 1080 A

time interval between test (min. 3 min) ................

third making operation to closed switching
elements: test IPdta (A%s) /I (A} ool

L1: 2910 A?s/ 1030 A
L2: 2540 A%/ 975 A
L3: 830 A% /545 A

Behaviour of the equipment during the test:

switching elements open by the normal actuating

system

Dietectric verification:

dielectric test voltage (V)

2000

TRF No.: 69474-14
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Copy of marking plate
Contactor K2-23A
K2-23A

IECD4T-4-1 ASIONT-4-1 VDEOES0
ENGO94T-4-1  ACT = iy 45A 690V

A@.AC:!' [ |aao|415|
V- 230 | 240 690
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wnnes (€

uSTED 00~ ac
EQ. 9382 ABOG

v 120200 | 230 | 480 | 600
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Overload Relay
U12/16E 4

C€
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= Wz 2,744 600V 3¢

Umb--v'
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Photo:
K2-23A10 AC-operated

Overload Relay:
U1216E

K2-23A10= DC-operated

TRF No.: 69474-12
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Test item particulars:

-method Of OpPeration ... . Magnetic
- SWiItChinNG POSItIONS ... : ON-OFF
- number of Poles.....coccoieiiceic e Contactor: 3 Main 1 Aux
-kindofeurrent......... e, : AC
-number of phases.......... : 3

- rated frequency (Hz).....cco oo : 50-60

- number of positions of main contacts...................... 12

Rated and limiting values, main circuit ................... o

- rated operational voltage Ue (V) ..cccoerrvven s : 690

- rated insulation voltage Ui (V) ..., 1 690

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

- conventional free air thermal current Ith (A)........._.. 1 45

- conventional enclosed thermal current Ithe (A)......: 45

- rated operational current le (A} ... 1 45

- rated uninterrupted Tu (A) ... : 45

- utilization category ... : AC1, AC3, AC4
Short-circuit charactenstic..........oov i :

- rated prospective short-circuit current "r" (kA) ..., : 3

- rated conditional short-Circuit current Iq (kA) ..........: 3

Rated and limiting values, auxiliary circuits............... : For Contactor
- rated operational voltage (V). 1 240

- rated frequency (Hz)......... 1 50-60
-number of Circuits ... 21

- number and kind of contact elements ................... : 1NOor1NC
Co-ordination of short-circuit protective devices ....... : Type ™17

- kind of protective device.........cociin s : Fuse

Possible test case verdicts:

- test case does not apply to the test object.............. 1 N{A)
- test object does meet the requirement.................... : P{ass)
- test object does not meet the requirement.............. : F(ail)

TRF No.:. 63474-12
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General remarks:

"(see remark #)" refers to a remark appended to the report.

*{see appended table)" refers to a table appended to the report.

Throughout this report 2 comma is used as the decimal separator.

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

This report shall not be reproduced except in full without the written approval of the testing laboratory.
1) Based on the decision of the applicant, some of the tests of Test Sequences | and Il may have
been performed under more severe conditions than required in the stanard. In case of, relevant

values for equipment under test are stated in test report.

2) Relevant tests have been performed with or without ‘snap on auxiliary contact block’ Typ ‘HN’
or ‘HA'.

3) The test item is corresponding to the requirements of IEC 60947-4-1 Ed. 2.0 (2000-11)
+ A1 {2002-09).

TRF No.: 69474-12a



page 6 of 33 2.03.00356.1.0-K223/B&J

Ordering key:
Contactor
K2-23A x x

| | ] >=>

1] ] 3o

Overiocad Relay
U12/16 x x x

1 ]=>>>

Control Circiut Voltage:

6 — 550V 50Hz
6 — 600V 60Hz
12 — 250V DC
With Late Break Contact in series to coil.

10,1  : Number of NC auxiliary contacts

10,1 : Number of NO auxiliary contacts

: Setting range 0,12-0,18 / 0,18-027 / 027-04 / 04-06 /

- M ... With additional quick trip up to 4A (optional)
: Q ... Thermic quick trip up to 14A (optional)

:U ... Change over auxiliary contacts
: A ... Change over auxiliary contacts with autom. Reset
:E ... 1 NC and 1 NO auxiliary centact

06-09 /7 08-12 /12-18 / 18-27 /
27-4/4-6 /6-9/ 8-11 1/ 10-14 / 13~-18 /
17-237 22-30A

TRF No.: 69474-1a
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EN 60 947-4-1
Clause Requirement — Test Result - Remark Verdict
6.2 MARKING:
Data shall be preferably marked on the equipment:
¢ - number of this standard (IEC/EN60947-4-1) IEC347-4-1
k - IP code, in case of an enclosed equipment -
Data shall be included on the nameplate, or on the equipment, or in the
manufacturer's published literature;
d - rated operational voltages 690V
e — utilization category and rated operational AC1 45A, 690V
currents (or rated powers), at the rated AC3
operational voltages of the equipment AC4 23A, 400V
Contactor AC15 12A, 240V
f - either the value of the rated frequencyies, or | 50-60Hz P
the indication d.c. (or symbol} .......ccoovciniiciinnnnl
g - rated duty with the indication of the class of N
intermittent duty, if any
Associated values:
h - rated marking and breaking capacities {these |AC1, AC3, AC4, AC15 P
indications may be replaced, where applicable,
by the indication of the utilization category)
Safety an installation:
i - rated insulation voltage 690V P
j - rated impulse withstand voltage 8 kv P
| — pollution degree 3 P
m - rated conditional short-circuit current and type of co-ordination of contactor or P
starter and type, current rating and characteristics of the associated SCPD:
m - rated conditional short-circuit current of the 3 KA P
combination starter or the protected starter Type '1' 80A fuse gligG
n — switching overvoltages <8 kV P
Control circuits: Contactor
The following information concerning control circuits shall be placed either on the
coil or on the equipment:

TRF No.: 69474-1A
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EN 60 947-4-1
Clause Requirement — Test Result - Remark Verdict
o - rated control circuit voitage (Uc), nature of 6-550V 50Hz / 6-600V 60Hz P
current and rated frequency 12-250V =
p - if necessary, nature of current, rated Us=Uc P
frequency and rated control supply voltages (Us)
Auxiliary circuits: Contactar
r - ratings of auxiliary circuits AC15 12A, 240V P
Qverioad relays and releases:
s - characteristics according to 5.7 P P
8.1 CONSTRUCTION: Overload relay
8.1.1 Materials P
Resistance to abnormal heat and fire P
-parts retain current-carrying parts: 850 / 960°C _ {Housing (black) P
- other: 650°C N
8.1.2 Current-carrying parts and their connection P
8.1.3 Clearances P
Uimp is given as: 8kV P
- max. value of rated operational voltage to earth :
600V
- nominat voltage of supply system ......................1| 400 / 690V
- overvoltage category ... 1| IV
-poliution degree ........cooeeieeeci 13
- field-in or homogeneous ..............................:| Inhomogeneous
- minimum clearances (MM ... |8
- measured clearances (mm) ..........................0|=10

Uimp is not given:

- rated insulation voltage Ui (V) ot

- minirum clearances L-L/L-A (mm) _.................. :

- measured clearances L-L/L-A (mm) ..ol

Creepage distances

TRF No.: 69474-14
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EN 60 947-4-1

Clause

Requirement - Test

Result - Remark

Verdict

Uimp is given as:

8 kV

-material group or CTH ..o :

Min. IH b

- minimum creepage distances (mm) ..................

10

- measured cregpage distances (mm) .................

2125

Limp is not given:

-matepalcolumnaorb ...l

- minimum creepage distances (mm) .................:

- measured creepage distances (mm}

8.14

Actuator

8.1.41

Insulation

8.1.4.2

Direction

81473

Mounting

8.15

Indication of contact position

8.1.5.1

Indication means

8.1.5.2

Indication by the actuator

8.16

Additional safety requirements for equipment with

isolating function

Z |12 |Z |Z (2 [Z2 |2 |Z

8.1.7

Terminals

8.1.7.1

All parts of terminals which maintain contact and
carry current shall be of metal having adequate

mechanical strength

(see 8.2.4 below}

Terminat connections shall be such that

necessary contact pressure is maintained

(see 8.2.4 below)

Terminals shall be so constructed that the
conductor is clamped between suitable surfaces

without damage to the conductor and terminal

{see 8.2 4 below)

Terminal shall not allow the conductor to be
displaced or to be displaced themselves in a
manner detrimental to the operator of equipment
and the insulation voltage shall not be reduced

below the rated value

(see 8.2 .4 below)

8.2.4

Mechanical properties of terminals:

Overload

TRF No.: 65474-12
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Clause Requirement — Test Result - Remark Verdict
8.24.2 Mechanical strength of terminals
maximum cross-sectional area of conductor 6
L0 T PP
diameter of thread (mm)} ..cooooeveveeveveeeeeeeeeee......t{ M4
torgue (Nm) ....ooovieiiieeee e | 1,2
5 times on 2 separate clamping units
8.2.4.3 Testing for damage to and accidental loosening of conductor (flexion test)
conductor of the smallest cross-sectional area 0,5
(MM2) ]
number of conductor of the smallest cross 1
SECHONM .o
diameter of bushing hole (mm) _........................|16 4
height between the equipment and the platen 260
LLLE 20 PP TP
mass at the conductor(s) (kg) ..o 10,3
135 continuous revolutions: the conductor shall P
neither slip out of the terminal nor break near the
clamping unit
8.2.4.4 Pull-out test P
force (N} oo | 30
1 min, the conductor shall neither slip out of the P
terminal nor break near the clamping unit
Flexion test
conductor of the largest cross-sectional area 6
(100 o P OO P OO
number of conductor of the largest cross- 1
sectional ...
diameter of bushing hole (mm) ..........................[95
height between the equipment and the platen 279
LT T
mass at the conductor(s) (XQ) ..coccoceeecvcvveeecen i} 1,4

TRF No.: 692474-1Aa
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EN 60 947-4-1

Clause Requirement — Test Result - Remark Verdict

135 continuous revolutions: the conductor shall P

neither slip out of the terminal nor break near the

clamping unit

Pull-out test P
fOrce (N} voveeeeieeereeeeeeeeeeeeeeeeeeeeeeeeceaecvnne.. | 80 —
1 min, the conductor shall neither slip out of the P

terminal nor break near the clamping unit

Flexion test QOverload

conductor of the largest and smallest cross- 25/05 6/15

sectional area (MM?) ..c..cveeeviiieeeee el

number of conductor of the smallest cross 111 141

sectional, number of conductor of the largest

Cross sectional ............ocoeeiiiiiiiiiiie s .

diameter of bushing hole (Mm) ..o 19,5/ 6,4 95/ 64

height between the equipment and the platen 279 1 260 279 /f 260

(1 L10) EUOPOUTFVOTPPPS

mass at the conductor{s) (kg} ...ccooeviicvvvvveee | 0,7 /0,3 14/04

135 continuous revolutions: the conductor shall P

neither slip out of the terminal nor break near the

clamping unit

Pull-out test

force (N) .o L 90 30 80// 30

1 min, the conductor shall neither slip out of the

terminal nor break near the clamping unit

81.7.2 Connectling capacity

type of conduetors ....ccoveeviiriiiiee e | Rigid Flexible
minimum cross-sectional area of conductor 0,75 0.5
(I e e

maximum cross-sectionat area of conductor 8 4
(M) el

number of conductors simultaneously Acc. Manuf. Instr.
connectable totheterminal ..........................:|2 2

TRF No.: 69474-1A
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Clause Requirement — Test Result - Remark Verdict
8.2.4 Mechanical properties of terminals: Contactor
82472 Mechanical strength of terminals

maximum cross-sectional area of conductor 10

(ITIMN®) e e reaaes :

diameter of thread (mm) ............cccooeevevvveee it M 4

torque (NM) oo 11,2

5 times on 2 separate clamping units
8.24.3 Testing for damage to and accidental loosening of conductor (fiexion test)

conductor of the smallest cross-sectional area 1,5

L1 T P :

number of conductor of the smallest cross 2

SECHOM -.oiieiiirciiii it s :

diameter of bushing hole (mm) .......................116.4

height between the equipment and the platen 260

L0 P OO P PP PPOPTUPPTOPNY

mass at the conductor{s) (kg) .......ccc.cociinrnnnn. 10,4

135 continuous revolutions: the conductor shall P

neither slip out of the terminal nor break near the

clamping unit
8244 Pull-out test

force (N} oo A

1 min, the conductor shall neither slip out of the P

terminal nor break near the clamping unit

Flexion test

conductor of the largest cross-sectional area 10

(MY e :

number of conductor of the largest cross- 1

SECHONAL ...

diameter of bushing hole (mm} ...........cccccvenennn. 119,5

teight between the equipment and the platen 279

(MM}

mass at the conductor(s) (kg) ...........................l} 2

TRF No.: 69474-1A
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Clause Requirement — Test Result - Remark Verdict

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

clamping unit

Pull-out test

force (N} o1 | 90

1 min, the conductor shall neither slip out of the P

terminat nor break near the clamping unit

Flexion test Contactor

conductor of the largest and smallest cross- 10 /25 6/15

sectional area (MM?) .........ociinnc

number of conductor of the smallest cross 1/1 141
sectional, number of conductor of the largest

Cross SeCtional .......covvviiiiiiii i i eans

diameter of bushing hole (mm) ... |95 95/6,4

height between the equipment and the platen 279 2797260

L0001 PO O OO

mass at the conductor(s) (k@) ......ccccccvveeeeveen s |2 40,7 1,4/04

135 continuous revolutions: the conductor shall P

neither slip out of the terminal nor break near the

clamping unit

Pull-out test

FOTCE (N oot ereeeeieeeceesenesssensnennne | 90 J 50 80 /i 40

1 min, the conductor shall neither slip out of the P

terminal nor break near the clamping unit

81.7.2 Connecting capacity

type of conductors ..o | RigHd Flexible
minimum cross-sectional area of conductor 2,5 1.5
(M) e

maximum cross-sectional area of conductor 10 6
(MM} e s

number of conductors simultaneously Acc. Manuf. Instr.
connectable to theterminal ... 2 2

TRF No.: 69474-1A
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8.1.7.3 Connection
terminals for connection to external conductors
shall be readily accessible during installation
clamping screws and nuts shall not serve to fix P
any other component
8.1.7.4 Terminal identification and marking P
terminal intended exclusively for the neutral N
conductor
protective earth terminal
other terminals
- Main circuit:: 271,472, 6T3
- Auxiliary circuit 95-96, 97-88, 13-14, 21-22,
Al, A2
8.1.8 Additional reguirements for equipment provided with a neutral pole N
marking of neutral pole N
The switched neutral pole shall not break before N
and shall not make after the other poles
Conventional thermal current of neutral pole N
8.19 Provisions for protective earthing N
8.1.91 The exposed conductive parts shall be electrically N
interconnected and connected to a protective
earth terminal
8192 The protective earth terminal shall be readity N
accessible
The protective earth terminal shall be suitably N
protected against corrosion
The electrical continuity between the exposed N
conductive parts of the protective earth terminal
and the metal sheathing of connecting
conductors
The protective earth terminal shall have no other N
functions

TRF No.: 69474-1A
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Clause

Reqguirement — Test

Result - Remark

Verdict

8.193

Protective earth terminal marking and

identification

8.1.10

Enclosure for equipment

8.1.10.1

Design

The enciosure, when it is opened: all parts
requiring access for installation and maintenance

are readily accessible

Sufficient space shall be provided inside the

enclosure

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

connected to a protective conductor

Under no circumstances shall a removable metal
part of the enclosure be insulated from the part
carrying the earth terminal when the removable

part is in place

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

equipment or vibrations

When an enclosure is so0 designed as to allow the
covers to be opened without the use of tools,
means shall be provided to prevent loss of the

fasiening devices

8.1.10.2

Insulation

TRF No.: 69474-1A
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Clause Requirement - Test Result - Remark Verdict
if, in order to prevent accidental contact between N
a metallic enclosure and live parts, the enclosure
is partly or completely lined with insulating
material, then this lining shall be securely fixed to
the enclosure
8.1.11 Degree of protection of enclosed equipment N
Degree of protection ..........ccccovecevveveveeaaaaee | IP N
Test for first characteristic
Test forfirst numeral ... 1
2
3
4:
5:
6:
Test for second characteristic
Test for second numeral ... 1
2
3:
4:
5:
6:
7
8:
9.3.1.a TEST SEQUENCE |
9.3.3.3 Temperature rise Type AC DC
ambient temperature 10-40°C ......................:|24

Contactor

test enclosure W x H x D (mm x mm x mm) ........:

material of enclosure ........coocooviieiiiiiiiieeee

Main circuits, test conditions:

TRF No.: 69474-1A
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- conventional thermal current Ith (A) ...................
- conventional enclosed thermal current lthe (A) .:
- cable/busbar cross-section (mm?) / (mm) ..........
- temperature rise ¢f main circuit terminals (K) ....:} <
Auxiliary circuit, test conditions:
- rated operation current le (A) ... 116
- cable cross-section (mm?) ..o 82,5
- temperature rise of auxiliary circuit terminals =37
Lo U OO OROPOPPOPOR
Coils and electromagnets, test conditions: AC
- rated control supply voltage Us (V) .........c.........1} 240
- Class of insulating material ..............ccccoeee 0 F
- temperature rise of coil and electromagnets (K) :f< 71
Starter Tested with setting range 22 - 30 A
test enclosure W x H x D (mm x mm x mm) .........}Open Type
material of enclosure .......ccccoceiveeceeceeneee..... . | NONR
Main circuits, test conditions: *Tested with 30A because of max. Power P
consumption of Overload Relay
- conventional thermal current Ith (A) ..................: [ 30 (45%)
- cable/busbar cross-section (mm?) / (mm) ...........} & mm?
- temperature rise of main circuit terminals (K} .....|= 65
Overload relay, auxiliary circuit, test conditions:
- rated operation current le (A) ........................0|4
- cable cross-section (mm?} ..o 2 1
- temperature rise of auxiliary circuit terminals <40
(K it
9.3.3.2 Operating limits
9.3.3.2.1 Power-operated equipment: AC DC
rated control supply voltage Us (V) ..o | 240 24
frequency (HZ) ..oocoiieeieeeeeecciee e 1| B0 DC

TRF No.: 69474-1A



page 18 of 33

2.03.00356.1.0-K223/B&J

EN 60 947-4-1
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limits of close satisfactorily at any value between }76 64 P
85% and 110% of rated control supply voliage
US i e
fimits of drop out and open fully are: 75% to 20% {53 33 P
fora.c. and 75% to 10% for d.c. .coccoceevvniicnnnnnd

9.3.3.2.2 |Refays and releases Setting Range 22 — 30 A P
Conditions for thermal and time-delay magnetic overload relays only:

type of time-delay overtoad relay ........cccoocecenennd

Thermal, Temp. compensated

tAp Class .ooceiiiiii e | TOA

current setting ... lset 122 A 30 A
ambient temperature (°C) ....._.......cocviiein. 2124

test enclosure W x H x D (mm x mm x mm) ........:{None

cable/busbar cross-section (mm?)/ (mm) ............: |6

at A (1,05) times of current setting, tripping shall  123,1 A 315A
not occur in less than 2 h starting from the cold

state; testcument ... 1Mo tripping No tripping
When the current is subsequently raised to B 264 A 36 A
(1,2) times the current setting, tripping shall occur

in less than 2 h; test current ................... min:sec 1| 7:15 2:30
for class 10A overload relays energized at C (1,5) 133 A 45 A
times the current, tripping shall occur in less than

2 min, starting from thermal equilibrium at the

current setting; test current .................... min:sec :{0:45 0:15
for class 10, 20 or 30 overload relays energized |N

at C times the current, tripping shall occur in less

than 2, 8 or 12 min, starting from thermal

equilibrium at the curent setting; class; test

current; tripping time ...

at D (7.2) times the current setting, tripping shall | 158,4 A 216 A
oceur within the tripping time (s) 2 < Tp < 10,

starting from the cold state; test current; tripping

HME TP (S) oo 11 2,3 2.1

TRF No.: 69474-1A
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Clause

Requirement — Test

Result - Remark

Verdict

Ambient temperature: - 5°C ...

at A (1,05) times of current setting, tripping shall |23,1 A 31,5A
not occur in less than 2 h starting from the cold

state; testcurrent ..., : | No tripping No tripping
When the current is subsequently raised to B 264 A 36 A
(1,2) times the current setting, tripping shall ocour

in less than 2 h; test current .................. min:sec 1| 25:10 1:20
for class 10A overlod relays energized at C (1,5) |33 A 45 A
times the current, tripping shall occur in less than

2 min, starting from thermat equilibrium at the

current setting; test current ........cccceeeees min:sec :| 1:04 0:20
for class 10, 20 or 30 overioad refays energized |N

at C times the current, tripping shall occur in less

than 2, 8 or 12 min, starting from thermal

equilibrium at the current setting; class; test

current; tripping time ...

at D (7,2) times the current setting, tripping shall | 1584 A 216A
occur within the tripping time (s) 2<Tp < 10s

tarting from the cold state; test current; tripping

tMe TP (S) voveeieeece i L[ 2,8 21
Ambient temperature: +40°C ...

at A (1,05) times of current setting, tripping shall |23,1 A 315A
not occur in less than 2 h starting from the cold

state; testcurrent ...l | NO Tripping No tripping
When the current is subsequently raised to B 26,4 A 36 A
(1,2} times the current setting, tripping shall occur

inless than 2 h; test current ... min:sec : | 3:40 3:20
for class 10A overload relays energized at C (1,5) |33 A 45 A
times the current, tripping shall occur in less than

2 min, starting from thermal equilibrium at the

current setling; test current ................... min:sec : [0:20 0:28

TRF No.: 69474-1A
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for class 10, 20 or 30 overioad relays energized |N
at C times the current, tripping shall occur in less
than 2, 8 or 12 min, starting from thermal
equilibrium at the cumrent setting; class; test
current; tipping time ..o
at D (7.2) times the current setting, tripping shall |158,4 A 216 A —
occur within the tripping time (s} 2 < Tp < 10
starting from the cold siate; test current; tripping
BMIE TD (S) o vvv v ssarisessneenmennmremeeens | 2y 2.4
Limits of operation of three-pole thermal overicad relays energized on two poles:
ambient temperature (°C) ...oocoeevvieviccceeeeenecee 0| 25
the relay energized on three poles, at A{(1/0,9) |22A/198A 30A/27A
times the current setting, tripping shall not occur
in less than 2 h, starting from the cold state .........:
No tripping No tripping
when the value of the current flowing in two poles |253A/0 A 35A/0A
is increased to B (1,15) times the current setting
and the third pole deenergized, tripping shall
occurinlessthan 2h.....ooooiviiciennns min:sec - [0:20 0:11
9.3.34 Test of dielectric properties, impulse withstand voltage (Uimp indicated): P

- verification by measurement of clearances

instead of testing

- rated impulse withstand voltage (V) ..................:] 8000
- test Uimp main circuits (kV) ..o 19877
- test Uimp auxiliary circuits (kV) _.....................1|98/7 P

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

- rated insulation voltage (V} ..ol

- main circuits, test voitage for 1 min (V) ..............

- control and auxiliary circuits, test voltage for

TRF No.: 69474-1A
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Result - Remark

Verdict

9335

TEST SEQUENCE I

Making and breaking capacity

utilization category ...................... cvererienncnesnnneeeenat | ACT
rated operational voltage Ue (V) ........o...............11 690
rated operational current le (A} or power (kW) ....: [45A
Conditions, make/break operations AC-1 only:
-test voltage U/Ue = 1,05(V) ..eiiviiicoee 2| L1 740
L2: 740
L3:738
-testcourrent e = 1,5 (A) coooivriiecc e 1 L1 78
Lz: 77
L3:78
- power factorftime constant __..__............._..._...._...:7(L1:083
L2:0,82
L3: 0,83
-on-time (Ms) .2 160
- off-time (S) .ovviveeri e | 9,8
- number of make/break operations .....................1| 50 P
Behaviour and condition during and after the test: P
- no permanent arcing P
- no flash-over between poles P
- no blowing of the fusible element in the earth P
circuit
- no welding of the contacts P
- the contacts shali operate when the contactor or P
starter is switched by the applicable method of
control
Operational performance capability:
utilization category (AC-3 or AC-4) ....................... | AC4
rated operational voltage Ue (V) ...........c........... | 400V
rated operational current le (A) or power (kW) ....: | 23A
Conditions, make operations AC3/AC4 only: P
TRF No.: 69274-1a
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Requirement — Test

Result - Remark

Verdict

-testvoltage UiJe = 1,05 (V) 2 1LT12 425
L2:424
£3: 425

—testourrentfle = (A) oo e :|L1: 364
L2: 364
L3: 363

- power factorftime constant ...._..........c..ccceeveenenns | 1 0,45
L2:0,44
L3: 0,45

-on-time (MS) oo ceseee s | 00

-OffHtime (S) oo vevsnreee e | 10

- number of make operations ............cccccceceieeen s | B0

Characteristic of transient recovery voltage for AC-3 and AC-4 only:

oscillatery frequency (KHZ) ..ol

Measured oscillatory frequency (kHz) .................]L1: 53
L2: 54
L3: 563
Factory .. T L1211
b2 1,1
£3: 1.1
Behaviour and condition during and after the test: P
- No permanent arcing P
- no flash-over between poles P
- no blowing of the fusible element in the earth P P
circuit
- no welding of the contacts
- the contacts shall operate when the contactor or | P
starter is switched by the applicable method of
control
Operational performance capability:
utilization cate@ory ........ocoooeeveeeeeeiiicee . | ACH
rated operational voltage Ue (V) ........................0[400

TRF No.: 65474-1A
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rated operational current le (A) or power (KW) .....]|23A e
Conditions, make/break operations AC3 / AC4 only:
-test voltage UfUe = 1,05 (V) ..................njL1:424

L2: 422

£3: 425
-test current Mle = (A) i TR 180

L2: 181

L3: 180
- power factor/time constant ... L1:0,4

L2: 0,4

L3:0,4
- ON-tiMe (MS) et nessnes e eessmeaeeens | 100
- Offtime (S} oo [ G
- number of make/break operations ...................... | 6000 P
Characteristic of transient recovery voltage for AC-3 and AC4 only:
oscillatory frequency (kHz) ..........ccccveciivececinnenndd
Measured oscillatory frequency (kHz) ................:|L1: 45,5

L2: 46

L3: 46
Factory .. | BT 1R

L2: 11

L3: 1.1
Behaviour and condition during and after the test: P
- no permanent arcing P
- no flash-over between poles P
- no blowing of the fusible element in the earth P P
circuit
- no welding of the contacts
- the contacts shall operate when the contactor or |P
starter is switched by the applicable method of
control

8.3.3.6 Operational performance capability:

TRF No.: 69474-1A
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utitization category ................ccoocvvvvvivvieeceenenn S | ACH
rated operational voltage (V) ..o 1| 680
rated operational current le (A) or power (kW) ....: |45A L L

Test conditions for make/break operations AC-1 only: P
testvoltage (V) ..o R 725 . | -
L2: 730 L
L3: 730
test current (A) ..o ineeeenn | LT B2
L2: 53
L3: 53
power factorftime constant ...................c..coeeeeee 2 | L1: 0,82
12: 0,81
L3:0.80
~ON-HME (MS) v e eenn | 160
0. 111 00,-0 €3 IO U P UOURUUUUTT S -
- number of operating cycles ...........oeceviecenee...1 | 6000

8.3.3.6.6 | Behaviour and condition during and after the test:

- No permanent arcing

- no flash-over between poles

L a I v v B v

- no blowing of the fusible element in the earth

circuit

- no welding of the contacts

- the contacts shall operate when the contactor or
starter is switched by the applicable method of

control

Dielectric verification:

test voltage (2 Ue + 1000 V) for 1 min{V) ...........| 2380

9.3.4 TEST SEQUENCE |l

Performance under short-circuit conditions

9.3.4.21 Test at de prospective current "r™ U12/16 22 -30A

TRF No.: 69474-1A
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type of SCPD ... -] Siemens NHOO gl / gG
ratings of SCPD, co-ordinationtype 1 ................. | BOA / 500V
ratings of SCPD, co-ordinationtype 2 ..................| -
rated operational curent e (A) AC-3 ... (| 23A
prospective current "r" (kA) .......oocconiciiiiiee 1| 3
testvoltage (V) .......ccoceiicciiirreeeeeeeeee e | L1 545
L2: 543
L3: 545
r.m.s. test current (A) ..o e | L1 3040
L2: 3090
L3: 3110
peak current (A) ...ocooiiieeeev e iseeeenns | L1 4350
L2: 4360
L3: 3910
power factor 0,9

1. one breaking operation of SCPD with all the
switching devices closed prior to the test IPdta
(A2s) /peak cument | (A) ..o

L1: 20,1 kA*s / 2830A
L2: 23,6 kA’ /2830 A
£3: 20,0 kA’s / 3450 A

2. one breaking operation of SCPD by closing the
contactor or starter on to the short-circuit i*dta
{A%s) /peak current 1 {A) .....ocoooooiiriiriiieiie i :

L1: 18,6 kA?s / 2850 A
L2: 23,5 kA%s /2850 A
L3:21,3KkA?s /3445 A

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

A - the fault current has been successfully
interrupted by the SCPD or the combination
starter and the fuse or fusible element, or solid
connection between the enclosure and supply

shall not have melted

B - the door or cover of the enclosure has not
been blown open and it is possible to open the

door or cover

TRF No.. 6947a-14a
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C - there is no damage to the conductors or P
terminals and the conductors have not been

separated from the terminals

D - there is no cracking or breaking of an P
insulating base to the extent that the integrity of

rmounting of a live part is impaired

Both types of co-ordination (combination starters and protected starters only):

E - the circuit breaker or the switch is capable of

being opened manually by its operating means

F - neither end of the SCPD is compietely N

separated from its mounting means to an

exposed conductive part

G - if a circuit breaker with rated ultimate short-circuit breaking capacity less than N
the rated conditional short-circuit current assigned to the combination or

protected starter is employed, the circuit breaker shall be tested to tnip:

1) circuit breaker with instantaneous trip relays or N

releases, at 120% of the trip current

2) circuit breaker with overload relays or N
releases, at 250% of the rated current of the

circuit breaker

Type 1 co-ordination (all devices): P

H - there has been no discharge of paris beyond |P P
the enclosure. The starter may be inoperative

after each operation

Type 1 co-ordination (combination and protected starters only): P
I - dielectric verification test voltage (2 Ue) for 1380

TMIN VY ot

Type 2 co-ordination (all devices). N
J - no damage to the overload relay or other parts N

has occurred, except that welding of contactor or

starter contacts is permitted, if they are easily

separated without significant deformation

TRF No.: 69474-12
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Result - Remark

Verdict

K - the tripping of the overload relay shall be
conform to the published tripping characteristics,

before and after the test

L - dielectric verification test voltage (2 Ue) for

9.3.4.2.2

Test at the rated conditional short-circuit current "lg" < SCC r

type of SCPD ..

ratings of SCPD, co-ordinationtype 1 ................:

ratings of SCPD, co-ordination type 2 .................

rated operaticnal current le (A) AC-3 .......cccoee

prospective current "Iq" (KA) ....coorriiieiiee

test voltage (V) .o | LA
L2:
L3:
rm.s_testeument (A) ... |L1:
L2:
L3:
peak current (A) ... eeseeeeeeea | L
£2:
L3:
power factor
1. one breaking operation of SCPD with all the L1:
switching devices closed prior to the test I°dta L2:
2. one breaking operation of SCPD by closing the |L1:
contactor or starter on to the short-circuit ............; | L2:
L3:
3. one breaking operation of SCPD by closing the |L1:
switching device on to the short-circuit ................; {L2:
L3:

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

TRF No.: 62474-1A
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A - the fault current has been successfully
interrupted by the SCPD or the combination
starter and the fuse or fusibie element, or solid
connection hetween the enclosure and supply

shall not have melted

B - the door or cover of the enclosure has not
been blown open and it is possible to open the

door or cover

C - there is no damage to the conductors or
terminals and the conductors have not been

separated from the terminals

D - there is no cracking or breaking of an
insulating base to the extent that the integrity of

mounting of a live part is impaired

Both types of co-ordination (combination starters and protected starters only):

E - the circuit breaker or the switch is capable of

being opened manually by its operating means

F - neither end of the SCPD is completely
separated from its mounting means to an

exposed conductive part

G - if a circuit breaker with rated ultimate short-circuit breaking capacity less than N
the rated conditional short-circuit current assigned to the combination or

protected starter is employed, the circuit breaker shall be tested to trip:

1) circuit breaker with instantaneous trip relays or

releases, at 120% of the trip current

2) circuit breaker with overload relays or
releases, at 250% of the rated current of the

circuit breaker

Type 1 co-ordination (all devices):

H - there has been no discharge of parts beyond
the enclosure. The starter may be inoperative

after each operation

TRF No.: 69474-12
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Verdict

Type 1 co-ordination {(combination and protected starters only):

I - dielectric verification test voltage (2 Ue) for

Type 2 co-ordination {all devices):

J - no damage to the overload relay or other parts
has occurred, except that welding of contactor or
starter contacts is permitted, if they are easily

separated without significant deformation

K - the tripping of the overload relay shall be
conform to the published tripping characteristics,

before and after the test

L - dielectric verification test voltage (2 Ue) for

9.3.5

TEST SEQUENCE IV: (APPLICABLE FOR CONTACTORS ONLY)

Overload current withstand capability of contactors:

ambient temperature (°C) ...oooviiieinciieeee 1| 25

rated operational current le {A} max. AC-3 ..........:| 23

test current {le) (A) .covveenvieiieeeen. .2 184

duration oftest: 108 ....ccoccveveiviiiicveciieceeee 108

Aifter the test, the contactor shall be substantially P P

in the same condition as before the test (visual

inspection)

TABLE: temperature rise measurements

Main Terminals Contactor (30A)

60

65

TRF No.: 69474-1A
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Main Terminal Overload Relay (30A) 2 63 65
4 63 65
6 63 65
Auxifixary Terminals Contactor (16A} 13 48 65
14 48 65
Auxiliary Terminal Overioad Relay (4A) 95 40 65
96 35 65
Coil: 240V 50Hz 71 135
24V + 10% bC 55 135
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EN 60 947-5-1
83353 Making and breaking capacities of switching elements under abnormal P

conditions:

utitization category .......cocoeeiiieiicieereeen L S LACTS

rated operational voitage Ue (V) ........................... 1 240

rated operational current le (A) or power (kW) .....| 12

Conditions, make/break operations:

-test voltage UftlJe = 1,1 (V) ..oooeiieiiiireeeeen i F LT 266
L2: -
L3: -

- power factorftime constant ... o1 L1 0,31
L2: -
L3: -

- make operations: test current lfle (A) .................1L1: 123
L2: -
L3: -

- break operations: test current Hle (A) ...............;}L1: 123
L2: -
L3: -

=ON-HME {MS) .oooviiiieeiee e 11300

- operating cycles perminute ..o 1B

- number of operating cycles .......cooeeeeeceeee 1 10

Behaviour and condition during and after the test:

- no electrical or mechanical failures

- no contact welding or prolonged arcing

- no blowing of the fusible element in the earth

circuit

Dielectric verification:

o

dielectric test voltage (V) oo 1 2000
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EN 60 947-5-1
8.3.3.5 TEST SEQUENCE Il
8.3.3.5.2 |Making and breaking capacities of swilching elements under normal conditions
utilization category ... .|AC15
rated operational voltage Ue (V} .......cccoeveenenn.e 1 [ 240
rated operational current le (A) or power (kW) ....;| 12

Conditions, make/break operations:

- test voltage U/Ue = 1,1 (V)
* 50 operation at 266V
** 6000 operations at 242V ...l

L1; 266*/ 242 **
L2:
L3:

- power factorftime constant ...

L1: 0,31
L2: -
L3 -

- make operations: test current I/le (A) ................:

L1:123
Lz: -
L3: -

- break operations: test current l/le (A) ................:

L1: 13
L2 -
L3:

- on-time (ms) *50 oper. / **6000 oper. .................

160 * 7 300™*

- operating cycles per minute ...l

15

- number of operating cycles ...t

6050

Behaviour and condition during and after the test:

- no elecirical or mechanicatl failures

- no contact welding or prolonged arcing

- no blowing of the fusible element in the earth

circuit

T (7|0 | |0

Dielectric verification:

0

dielectrictest voltage (V) ... :

2000

utilization categorny ..ol

rated operational voltage Ue (V) ...l
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EN 60 947-5-1
8.3.4 TEST SEQUENCE IV
Performance under conditional short-circuit current

BWPE OF STPD ...

Siemens Diazed gL / gG

ratings of SCPD ...l

25A / 500V

prospective current (KA) .....ovviiieiieiicieeeeeeeeee 2

test voltage (V) U/Ue = 1,1 (V) v, (L1277
L2: 275
L3: 276

r.m.s. test current (A) ... S & B b 104 {1
L2: 1050
L3: 1020

power factor (max. 0.7} 0.7

first making operation to closed switching
elements: test IPdta (A%s) / Ip (A .o

L1: 1650 A’s / 770A
L2: 2880 A’s / B30 A
L3: 2850 A’s / 1090 A

time interval between test (min. 3 min) ...............:

second making operation to closed switching

elements: test I’dta (A%s) /I (A) .

L1: 1430 A%s/ 700 A
L2: 2900 A%s / 830 A
L3: 2860 A% /1080 A

time interval between test (min. 3 min} ... :

third making operation to closed switching
elements: test I*dta (A%s) /lp (A) el

L1: 2910 A’ f 1030 A
L2: 2540 A’s /975 A
L3:830A’s /545 A

Behaviour of the equipment during the test:

switching elements open by the normal actuating

system

Dielectric verification:

dielectric test voltage (V)

2000

TRF No.: 69474-12
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Master TRF.......cooooie. : reference No. 69474-1A, dated 95-07

Copyright blank test report..... :

the bodies participating in the Committee of Certification
Bodies (CCB) and/or the CENELEC Certification

Agreement (CCA).
Test procedure ...................... : CB-scheme
Procedure deviation............... . N.A.
Non-standard test method ..... : N.A.
Type of test object ................ : Motor-Starter
Trademark .......ccoovveeneeeaen... : ), Benedikt & Jager

Model/type reference ............. :

Manufacturer.........cccovcevvenneens :
[R5=11157e [N :

K2-30Axx + U12/16xxx

Q Benedikt & Jager
AC1 50A 690V 50-60Hz
AC3/AC4  30A 400V 50-60Hz

AC15 12A 240V 50-60Hz
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Copy of marking plate
Contactor K2-30A
K2-30A
IEC947-4-1 AS3047-4-1 VDEOSSD
ENEG0947-4-1  AC1T = Iy, 50A 890V~
mmlzzol ':ml«s 500
Y- 240 440 | 690
KW lesl o i 151168 f1as
Mhm
@ 00V ac:
" i 2800
120 200 | 230 | 480 | 600
hp aph|s5 (75| 0|20 |25
hptphp|l2 i3 )|s5 |- |-
ASME A17.5 600 ac. 22FLA, 3ph, 500,000 cycles
WIRE GO/TS°C Cus ONLY SUNTABS E FORUSE OM
TGHT, TOROUE 13.5 b.4n. A CIRCUIT OF DELI-
VERING S000RMS
T4AWE - T4AAWG - SYM. AMP 500 VOLTS
10AWG SAWG  AC MAXMUM. MAX
FUSE STE 110 AMP
Overioad Relay
U12/16E 4 U12/16A 4
WEC/ENB0S4? YDEGEAD 690V LISTED MD. ) 196 EC/EMGIS47 VDEDGE0 590V~ 9% i%
Ankcadrss ) Trp ciass: 10A CONT FQ 9383 Auiicaidassa / Trip class: 104 %_T
£ Fee A 2,7.« 800va 15 %58 8§ e hpraa 27-4A o,
ﬁm:ﬂyp'?im iga = M e sice 15A mﬁ;ﬂ GG PI00 o | 36 |- M tuse sz 158 -
M-‘H'-v Sutabe for Use O a CIrcull capable of delivenng R~ Suitabie 10 USE ON & CITUE Capable of Selverng
""‘"‘ g;r DOX ove [han SKA TS, Sy, 00V MRk Hand B30V~ 95 | ot moee Ban Sk s, sym. S00v max.
smv- gso—qg] Noutibers e diat e fall Kond rokor currents. Augo BOOVAma. 44 Murmbers on ceal e hal ks Mot caTenes,
Tppirey Currert 5 125% of travibars on Sl Made v hustria Trpping cumenl & 125% & rumbirs on dal
U12/16EM U12/16EQ 4

e v

.msm -

I.|12I16Ell- s e

12 Lt
iz

wo [ | ==
EH"EHE'-' z

U12/16U 4

IECANGIMT VDESED GV~ LETED D % 1%
Anskicekdasse / Trip chiss: 104 CONY EC 9383 %J
= sk 2T-4A BOv ac

S00va M A

O -~ Suatatie tor use 3 2 CrTL Cagalle of delivering
m.ﬂ_« o one than St . 3y, 500w max.
Nurmbers on dial ae hl koad mator cuTents.
Made in Acetrin Trppng current o 125% of rumbers on dial

1@)7!9?'0‘\ gsE\ | 98 [ = bawe ruge size 1SR

C€

ECAENGIT VIEDGED SO0V -
Ausitseidasse / Trp class: 104

= w2k 2.T-4A
LigGI 2 1A \; |%

) war 17
57

may. 24
GNV’- 9500 §7
Maden

TRF No.: 69474 -1Aa
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Photo:
K2-30A10 AC-operated

COverload Relay:
U12/M16E

K2-30A10= DC-operated

TRF No.: 69474-1A
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Test item particutars:
- method Of Operation .........c. oo . Magnetic
- SWItChing POSIIONS ... e . ON-GFF
-number of poles.......cooe i, Contactor: 3 Main 1 Aux
-kind of current... ... : AC
-number of phases.........ccoceeieen i : 3
-rated frequency (HZ).........oooeen e : 50-60
- number of positions of main contacts..................... .2
Rated and limiting values, main circuit..................... :
- rated operational voltage Ue (V} ... . 690
- rated insulation voltage Ui (V) ..ooeeeiiiieciininieces : 690
- rated impulse withstand voltage Uimp (kV)............. : 8
- conventional free air thermal current Ith (A)............ : 50
- conventional enclosed thermal current Ithe (A) ...... : 50
- rated operational current le (A} ........cccoviiivieeeins : 50
- rated uninterrupted Tu {A) ..o : 50
- utilization category.......cccocri e : AC1, AC3, AC4
Short-circuit characteristic..........o.ccoee :
- rated prospective short-circuit current "r* (kA) ........ : 3
- rated conditional short-circuit current Ig (kA) .......... 03
Rated and limiting values, auxiliary circuits............... : For Contactor
- rated operational voltage (V).......ccooveecniicniiine . 240
- rated frequency (Hz)........cccocoocc e : 50-60
- number of CIrCUItS ... 01
- number and kind of contact elements .................... : 1NOor1NC

Co-ordination of short-circuit protective devices .......: Type "1”

- kind of protective device......cccoeiiisiciie, : Fuse

Possible test case verdicts:

- test case does not apply to the test object............. : N{A)
- test object does meet the requirement.................. . P(ass)
- test object does not meet the requirement.............. . F(aih

TRF No.: 69474-14
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General remarks:

"(see remark #)" refers to a remark appended to the report.

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

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

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

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

1) Based on the decision of the applicant, some of the tests of Test Sequences | and I may have

been performed under more severe conditions than required in the stanard. In case of, relevant

values for equipment under test are stated in test report.

2) Relevant tests have been performed with or without ‘snap on auxiliary contact block’ Typ ‘HN’
or ‘HA’.

3) The test item is corresponding to the requirements of IEC 60947-4-1 Ed. 2.0 (2000-11)
+ A1 (2002-09).

TRF No..65474-1A
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Ordering key:

Contactor

K2-30A x x
! I 1>>> ;0,1 Number of NC auxiliary contacts
! | >>>> 10,1 : Number of NO auxiliary contacts

Overload Relay

U12/16 x X x
L bee>> :Setingrange 0,12-0,18 / 0,18-027 / 027-04 / 04-06 /
P 06-09 f 08-12 /7 12-18 / 18-27 /
[ 27-4 /) 4-6/6-9 /) 8-11/ 10-14 / 13-18 {
(N 17-237 22-30 A
11
|1 >>>> : M ... With additional quick trip up to 4A {optional)
| 1 Q ... Thermic quick trip up to 14A (optional)
I
| >>>> : U ... Change over auxiliary contacts

: A ... Change over auxiliary contacts with autom. Reset
:E ... 1 NC and 1 NO auxiliary contact

Control Circiut Voltage:

6 ~ 550V 50Hz
6 — 800V 60Hz
12 - 250V DC

With Late Break Contact in series to coil.

TRF No.: 65474-1A
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EN 60 947-4-1
Clause Requirement - Test Result - Remark Verdict
6.2 MARKING:
Data shall be preferably marked on the equipment:
¢ - number of this standard (IEC/ENG60947-4-1) IEC947-4-1
k - IP code, in case of an enclosed equipment - N
Data shall be included on the nameplate, or on the equipment, or in the
manufacturer's published literature;
d - rated operational voltages 690V P
e — utilization category and rated operational AC1 S0A, 690V P
currents (or rated powers), at the rated AC3
operational voltages of the equipment AC4 304, 400V
Contactor AC15 12A, 240V
f - either the value of the rated frequency/fies, or | 50-60Hz P
the indication d.c. (or symbol) ......
g - rated duty with the indication of the class of N
intermittent duty, if any
Associated values:
h - rated marking and breaking capacities (these |AC1, AC3, AC4, AC15 P
indications may be replaced, where applicable,
by the indication of the utilization category)
Safety an installation:
i - rated insulation voltage 690V P
] - rated impulse withstand voltage 8 kv P
| — pollution degree 3 P
m - raled conditional shori-circuit current and type of co-ordination of contactor or P
starter and type, current rating and characteristics of the associated SCPD:
m - rated conditional short-circuit current of the 3 kA P
combination starter or the protected starter Type’1' 80A fuse gL/gG
n — switching overvoltages <8 kV P
Control circuits: Contactor
The following information conceming control circuits shall be placed either on the
coil or on the equipment:

TRF No.: 69474-1A
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EN 60 947-4-1
Clause Requirement - Test Result - Remark Verdict
o - rated control circuit voltage (Uc), nature of 6-550V 50Hz / 6-600V 60Hz P
current and rated frequency 12-250V =
p - if necessary, nature of current, rated Us=Uc P

frequency and rated control supply voitages (Us)

Auxiliary circuits: Cantactor

r - ratings of auxiliary circuits AC15 12A, 240V P

Overload relays and releases:

5 - characteristics according to 5.7 P P
8.1 CONSTRUCTION: Overload relay
8.1.1 Materials P

Resistance to abnormal heat and fire P

-parts retain current-carrying parts: 860/ 960°C | Housing (black) P

- other: 650°C N
8.1.2 Current-carrying parts and their connection P
8.1.3 Clearances P

Uimp is given as: 8kV _ P

- max. value of rated operational voltage to earth : -

600V

- nominal voltage of supply system ....................: | 400 / 690V

- overvoltage category .......ccocvieinnnccnicieicee I IV

- pollutiondegree ... 0| 3

- field-in or homogeneous ...............ccccueee...........l | INhOmMogeneous

- minimum clearances (mm) ......c.ccocovveevcceennt | 8

- measured clearances (mm) ..o 1210

Uimp is not given:

- rated insulation voltage Ui (V) ...t

- minimum clearances L-L/L-A (mm) ................

- measured clearances L-L/L-A (mm) ................. :

Creepage distances

TRF No.: 69474-14
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EN 60 947-4-1

Clause Requirement — Test Result - Remark Verdict

Uimp is given as: 8 kV

-material group or CTE ..o MR D

- minimum creepage distances (mm} ................ |10

- measured creepage distances (mm) .._............1|2125

Uimp is not given:

-matenal column aorb .......ciiiniiiiinen

- minimum creepage distances (mm} ...................

- measured creepage distances (mm)
8.14 Actuator N
8.1.4.1 insulation N
8.14.2 Direction N
8.1.4.3 Mounting N
8.1.5 Indication of contact position N
8.1.5.1 Indication means N
8.1.5.2 Indication by the actuator N
8.1.6 Additiona!l safety requirements for equipment with N

isolating function
8.1.7 Terminals
8171 All parts of terminals which maintain contact and |({see 8.2.4 below)

carry current shall be of metal having adequate

mechanical strength

Terminal connections shall be such that (see 8.2.4 below) P

necessary contact pressure is maintained

Terminals shall be so constructed that the (see 8.2.4 below) P

conductor is clamped between suitable surfaces

without damage to the conductor and terminal

Terminal shall not allow the conductor to be (see 8.2.4 below) P

displaced or to be displaced themselves in a

manner detrimental to the operator of equipment

and the insulation voltage shall not be reduced

below the rated value
8.24 Mechanical properties of terminals: Qverload P

TRF No.: 63474-1A
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EN 60 947-4-1
Clause Requirement — Test Result - Remark Verdict
8.24.72 Mechanical strength of terminals P
maximum cross-sectional area of conductor 6
(MIMP)
diameter of thread {mm) ...............cccc.o i f M4
torque (NI e E 1,2 o
5 times on 2 separate clamping units
8.243 Testing for damage to and accidental loosening of conductor (flexion test)
conductor of the smallest cross-sectional area 0,5
L PO PPPPTOUPITOPUP:
number of conductor of the smallest cross 1
SECHOM ...t e
diameter of bushing hole (mm) ........................|64
height between the equipment and the platen 260
(M) e
mass at the conductor(s) (k@) ..........ccccceceeenn........2 ] 0,3
135 continuous revolutions: the conductor shall P
neither slip out of the terminal nor break near the
clamping unit
8.244 Pull-out test P
fOrce (N) oo ceiiia s siebnee s eineeenenes | G0
1 min, the conductor shall neither slip out of the P
terminal nor break near the clamping unit
Flexion test
conductor of the largest cross-sectional area 6
(MM e
number of conductor of the largest cross- 1
sectional ...
diameter of bushing hole {mm) ........c..ccccceeveee.....1 [ 9,5
height between the equipment and the platen 279
(MM it
mass at the conductor(s) (kg) ....ccoocevvevecccnnnn.. | 1,4

TRF No.: 569474-12
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EN 60 947-4-1
Clause Requirement — Test Result - Remark Verdict
135 continuous revolutions: the conductor shall P
neither slip out of the terminal nor break near the
clamping unit
Pull-out test P
force (N) e et | 80 —
1 min, the conductor shall neither slip out of the P
terminal nor break near the clamping unit
Flexion test QOverload
conductor of the largest and smallest cross- 25105 6/15
sectional area (MM?) .....ocoieviieiiceece e
number of conductor of the smallest cross 111 171
sectional, number of conductor of the largest
cross sectional ...l
diameter of bushing hole (mm) ...........ccoccoece......2[ 9.5 /6.4 9,5/6,4
height between the equipment and the platen 279 /1 260 279 /1 260
(MM e e s
mass at the conductor(s) (k@) ....-cocevcncvinnenn. | 0,7 0,3 1,44/0,4
135 continuous revolutions: the conductor shall P
neither slip out of the terminal nor break near the
clamping unit
Puli-out test
force (N} oo eveveeeeennnn.. | DO 30 80 /130
1 min, the conductor shall neither slip out of the
terminal nor break near the clamping unit
8.1.7.2 Connecting capacity
type of conductors .........c.coooiiiiiiiniinineee.... L RIGID Flexible
minimum cross-sectional area of conductor 0,75 0,5
(ITIM®) e
maximuen cross-sectional area of conductor 6 4

number of conductors simultaneously

connectable totheterminal ............occovvvvieveeeeee it

Acc. Manuf, Instr.

2

2

TRF No.: 69474-12
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EN 60 847-4-1
Clause Requirement — Test Result - Remark Verdict
8.24 Mechanical properties of terminals: Contactor
82472 Mechanical strength of terminals _
maximum cross-sectional area of conducior 10 —
diameter of thread (mm) .............cccocvvvvveeenenne. i [M 4 —
torque (NM) ..ooiiiiieiieeeveeeeecsieeeeenesnea s | 1,2 —
5 times on 2 separate clamping units P
8243 Testing for damage to and accidental lcosening of conductor (flexion test)
conductor of the smallest cross-sectional area 1,5 -
L0011 T TP I . e
number of conductor of the smallest cross 2
SECHON Lol
diameter of bushing hole {mm) .........................l| 6,4
height between the equipment and the platen 260
(MM el
mass at the conductor(s) (kg} ............ccoviennnn [ 0,4
135 continuous revolutions: the conductor shall P
neither slip out of the terminal nor break near the
clamping unit
8244 Pull-out test
force (N} oo cseeaeenns | 40
1 min, the conductor shall neither slip out of the P
terminal nor break near the clamping unit
Flexion test
conductor of the largest cross-sectional area 10
L0 P PP UUP PP
number of conductor of the largest cross- 1
sectional ... e :
diameter of bushing hole (mm) .........ccc................1|9,5
height between the equipment and the platen 279 —
L0 T U UPCUTOPPTRPPIOR: .
mass at the conductor(s) (K@) .........cccoovervrvreveaei2 L

TRF No.: 69474-1A
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EN 60 947-4-1
Clause Requirement — Test Resul - Remark Verdict
135 continuous revolutions: the conductor shall P
neither slip out of the terminal nor break near the
clamping unit
Pull-out test
force (N} ..ot | 90 —
1 min, the conductor shall neither slip out of the P
terminal nor break near the clamping unit
Flexion test Contactor
conductor of the largest and smallest cross- 10 /125 6/15
sectional area (Mm?) ...ccoeeieeiiieiiceecievcecel
number of conductor of the smallest cross 1/1 141
sectional, number of conductor of the largest
Cross Sectional ..o
diameter of bushing hole (mm} ...........ccceiiines 1195 95/64
height between the equipment and the platen 279 2791260
(12701 2 T C VPP UP U UUPRP R
mass at the conductor(s) (k@) ...cccovvneeennn. 2| 2 40,7 1,4/04
135 continuous revolutions: the conductor shall P
neither slp out of the terminal nor break near the
clamping unit
Pull-out test
force (N) .oooioiesiiiiceeeeccceveccrer e s ) 90/ DO 80 /1 40
1 min, the conductor shall neither slip out of the P
terminal nor break near the clamping unit
8§17.2 Connecling capacity
type of conductors .............ooccocinnniiiiienesn,. U RigID Flexible
minimum cross-sectional area of conductor 25 1,5
{MIMP) e
maxirmum cross-sectional area of conductor 10 6
(MIM®) e
number of conductors simultaneously Acc. Manuf. Instr.
connectable totheterminal ... 2] 2 2

TRF NG.: 62474-1A
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EN 60 947-4-1

Clause

Requirement — Test

Result - Remark

Verdict

8.1.7.3

Connection

terminals for connaction to external conductors

shall be readily accessible during installation

clamping screws and nuts shall not serve to fix

any other component

§.1.7.4

Terminal identification and marking

terminal intended exclusively for the neutral

conductor

protective earth terminal

other terminals
- Main circuit::

- Auxiliary circuit

2T1, 472,673

9596, 97-98, 13-14, 21-22,

Al AZ

8.1.8

Additional requirements for equipment provided with a neutral pole

marking of neutral pole

The switched neutral pole shalf not break before

and shall not make after the other poles

Conventional thermal current of neutral pole

8.1.9

Provisions for protective earthing

8.1.91

The exposed conductive parts shall be efectrically
interconnected and connected to a protective

earth terminal

8.1.9.2

The protective earth terminal shall be readily

accessible

The protective earth terminal shall be suitably

protected against corrosion

The electrical continuity between the exposed
conductive parts of the protective earth terminal
and the metal sheathing of connecting

conductors

The protective earth terminal shall have no other

functions

TRF No.: 6947412
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EN 60 947-4-1

Clause

Requirement — Test

Resuit - Remark

Verdict

8.193

Protective earth terminal marking and

identification

8.1.10

Enclosure for equipment

8.1.10.1

Design

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

are readily accessible

Sufficient space shall be provided inside the

enclosure

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

connected to a protective conductor

Under no circumstances shall a removable metal
part of the enclosure be insulated from the part
carrying the earth terminal when the removable

partis in place

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

equipment or vibrations

When an enclosure is so designeg. 's to allow the
covers to be opened without the use of tools,
means shall be provided to prevent loss of the

fastening devices

8.1.10.2

Insulation

TRF No.: 69474-1A
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EN 60 947-4-1
Clause Requirement — Test Result - Remark Verdict
if, in order to prevent accidental contact between N
a metallic enclosure and live parts, the enclosure
is partly or completely lined with insulating
material, then this lining shall be securely fixed to
the enclosure
8.1.11 Degree of protection of enclosed equipment
Degree of protection ......ccceeeeoveeviivicen | IP
Test for first characteristic
Test forfirstnumeral ..............cccocciviivivvccen 2 | 10
2:
3:
4.
5:
6:
Test for second charactenistic
Test for second numeral ...........coceovniieiiiennnnnen. 1
2:
3:
4:
5:
6:
7
B:
9.3.1.a TEST SEQUENCE |
9.3.3.3 Temperature rise Type AC bC P
ambient temperature 10-40°C .........cccceeee...l| 24

Contactor

test enclosure W x H x D (mm x mm x mm) ........:

material of enclosure .........ocovivieei e :

Main circuits, test conditions:

TRF No.: 69474-1A
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EN 60 947-4-1
Clause Requirement — Test Resuit - Remark Verdict
- conventional thermal current th (A) ..................
- conventional enclosed thermal current Ithe (A) .
- cable/busbar cross-section (mm?#) / (mm) ..........
- ternperature rise of main circuit terminals (K) ....: | <
Auxiliary circuit, test conditions:
- rated operation currentle (A) ........coceeevevieeee 2| 16
- cable cross-section (Mm?*) .....ccoovvcieveeiiienen. 12,5
- temperature rise of auxiliary circuit terminals <37
(KD oot et ernsneaad
Coils and electromagnets, test conditions; AC
- rated controi supply voltage Us (V) ................ 1| 240
- Class of insulating material ........cc..coeeveveeee. 0 F
- temperature rise of coil and electromagnets (K) : | < 71
Starter Tested with setting range 22 —30 A
test enclosure W x H x D (mm x mm x mm) .........|Open Type
material of enclosure .....c..cceocevvvvvecicnieeeeneee... 2 NODR
Main circuits, test conditions: *Tested with 30A because of max. Power P
consumption of Overload Relay
- conventional thermal current Ith (A) ..................:130 (45")
- cable/bushar cross-section (mm?) / (mm) ........... | 6 mm?
- temperature rise of main circuit terminals (K) ....:{< 65
QOverload relay, auxiliary circuit, test conditions:
- rated operation current le {A) ...l |4
- cable cross-section (MM} ......coooviniviceinneennl | 1
- temperature rise of auxiliary circuit terminals <40
L2 T PP UR UV
9.3.3.2 Operating lirnits
9.3.3.21 Power-operated equipment: AC DC
rated control supply voltage Us (V) ... 11 240 24
frequency (Hz} ..o D B0 DC

TRF No.: 69474-1A
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Clause Requirement — Test Result - Remark Verdict
limits of close satisfactorily at any vaiue between |76 64 P
85% and 110% of rated control supply voltage
L PP :
limits of drop out and open fully are: 75% to 20% |53 33 P
fora.c.and 75% to 10% ford.c. ..ol

9.3.3.2.2 |Relays and releases Setting Range 22 ~ 30 A P

Conditions for thermal and time-delay magnetic overload relays only:

type of time-delay overload relay ......cccoeennnnen. :

Thermmal, Temp. compensated

trip Class .o D | TOA

current sething .....ccocceeeveiiiiiiini e lset 1|22 A 30 A
ambient temperature (°C) .....ccooevvvrinciicvieiennn: [ 24

test enclosure W x H x D (mm x mm x mm) .......:[None

cable/busbar cross-section (mm?}/ (mm) ............ | B

at A (1,05) times of current setting, tripping shalt  [23,1 A 315A
not occur in less than 2 h starting from the cold

state; test current ... 0 INO tripping No tripping
When the current is subsequently raised to B 264 A 36 A
(1.2) times the current setting, tripping shall occur

in less than 2 h; test current .......covveeveeees min:sec :|{7:15 2:30
for class 10A overload relays energized at C (1,5) |33 A 45 A
times the current, tripping shall occur in less than

2 min, starting from thermal equilibrium at the

current setting; test current ............c....... min:sec :{0:45 0:15
for class 10, 20 or 30 overload relays energized N

at C times the current, tripping shall occur in less

than 2, 8 or 12 min, starting from thermal

equilibrium at the current setting; class; test

current; tripping time ...

at D (7,2) times the current setting, tripping shall | 158,4 A 216 A
occur within the tripping time (s) 2 < Tp <10,

starting from the cold state; test current; tripping

HME TP {S) cooeiriieiiev e e e 12,3 2.1

TRF No.: 69474-1A
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Clause

Requirement — Test

Result - Remark

Verdict

Ambient temperature: - 5°C ...l

at A {1,05) times of current setting, tripping shall  [23,1 A 315A
not occur in less than 2 h starting from the cold

state: testcurrent ..............oocccvvieviieaeee.........o | NO tripping No tripping
When the current is subsequently raised (o B 264 A 36 A
(1,2) times the current setting, tripping shall occur

in less than 2 h; test current ........cccoeeeee. min:sec ; [25:10 1:20
for class 10A overlod relays energized at C (1,5) |33 A 45 A
times the current, tnpping shall occur in less than

2 min, starting from thermal equilibrium at the

current setting, testcurrent _.................. min:sec : | 1:04 0:20
for class 10, 20 or 30 overload relays energized |N

at C times the current, tripping shall occur in less

than 2, 8 or 12 min, starting from thermal

equilibrium at the current setting; class; test

current; tripping time. ...

at D (7,2) imes the current setting, tripping shall |158,4 A 216A
occur within the tripping time (5} 2 < Tp < 10s

tarting from the cold state; test current; tripping

te TP (8) oo | 2,8 2,1
Ambient temperature: +40°C ...l

at A (1,05} times of current setting, tripping shall (23,1 A 31,5A
not occur in fess than 2 h starting from the cold

state; testcurrent .._..._..............ccceeeeeeo | NO Tripping No tripping
When the current is subsequently raised to B 264 A 36 A
{1,2) times the current setting, tripping shall occur

i less than 2 h; testcurrent ... min:sec ;| 3:40 3:20
for class 10A overload relays energized at C (1,5) |33 A 45 A
times the current, tripping shall occur in tess than

2 min, starting from thermal equilibrium at the

current setting; fest current ... min:sec : | 0:20 0:28

TRF No.: 69474 -12
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Clause Requirement — Test Result - Remark Verdict
for class 10, 20 or 30 overload relays energized N
at C times the current, tripping shall occur in less
than 2, 8 or 12 min, starting from thermal
equilibrium at the current setting; class; test
current; tripping Me ..o
at D (7,2) times the current setting, tripping shali | 158,4 A 216 A
occur within the tripping time (s) 2 < Tp < 10
starting from the cold state; test current; tripping
HME TP (S) oo 1 2,2 24
Limits of operation of three-pole thermal overload relays energized on two poles:
ambient temperature (°C) ...oooviiiiiciniieeenn.l 1| 25
the relay energized on three poles, at A(1/0,9) [22ZA/198A 30A/27A
times the current setting, tripping shall not occur
in less than 2 h, starting from the cold state .........

No tripping No tripping
when the value of the current flowing in two poles |253 A/ 0 A 345A/0A
is increased to B (1,15) times the current setting
and the third pole deenergized, tripping shall
occurinlessthan 2h........ccoviiieeecs min:sec : | 0:20 0:1

9.3.34 Test of dielectric properties, impulse withstand voltage (Uimp indicated):

- verification by measurement of clearances

instead of testing

- rated impulse withstand voltage (V) ..................:1 8000
- test Uimp main circuits (kV) ...oooooooev....2| 9.8/ 7 P
- test Uimp auxiliary circuits (KV) ..o 119.8/7

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

- rated insulation voltage (V) ...........................

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

- control and auxiliary circuits, test voitage for
1N (V) e :

TRF No.: 632474-18
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9.3.3.5 TEST SEQUENCE Il

Making and breaking capacity

utilization category ... DL ACH

rated operational voltage Ue (V) .........................1| 690

rated operational current le (A) or power (kW) .....150A

Conditions, make/break operations AC-1 only:

-test voltage Uf/Ue = 1,05 (V) ..o 2 L1 740
L2: 740
L3:738

~testcument Vle =15(A) cooirrieiiieeeie 2 | L1 78
L2: 77
L3: 78

- power factor/time constant .............................:[L1:0,83
L2: 0,82
13:0.83

= ON-HME (INS) i eeeeieeeeememieerians 1160

-off-time (S) ..ot | 9,8

- number of make/break operations .................... 150

Behaviour and condition during and after the test:

- no permanent arcing

- no flash-over between poles

- no blowing of the fusible element in the earth

circuit

o |7 |77 |0 |D

- no welding of the contacts

- the contacts shall operate when the contactor or
starter is switched by the applicable method of

control

Operational performance capability:

utilization category (AC-30r AC-4) .........cccecnee |ACA
rated operational voltage Ue (V) ..o 1| 400V
rated operational current le {(A) or power (kW) ....0|30A

Conditions, make operations AC3/AC4 enly:

TRF No.: 69474-1A



page 22 of 33

2.03.00356.1.0-K230/B&J

EN 60 947-4-1

Clause

Requirement — Test

Result - Remark

Verdict

- test voltage WUe =1,05(V) ... |L1: 425
L2: 424
L3: 425
-testcurrentlfle= (A) ...........ccoeciicieevennn LT 364
LZ: 364
L3: 363
- power factorftime constant ..........ccocccee i1 L1: 0,45
L2: 0,44
L3: 0,45
—ontime (ms) e 11100
—offtimeds) .o HO
- number of make operations ..............ccocceeeeeenns (150 P
Characteristic of transient recovery voltage for AC-3 and AC-4 only: P

oscillatory frequency (KHz) ......c.ooooceeeenci . :

Measured oscillatory frequency (kHz) .................;JL1: 53
L2: 54
L3: 53
Factory . LT 1
L2:1,1
L3:1,1
Behaviour and condition during and after the test: P
- No permanent arcing P P
- no flash-over between poles P
- no blowing of the fusible element in the earth P P
circuit
- no welding of the contacts
- the contacts shall operate when the contactor or | P
starter is switched by the applicable method of
control
Operational performance capability:
utitization category _........ooceeniiieeieeee ... L ACH
rated operational voltage Ue (V) .....................1|400

TRF No.: 69474-1A
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Clause Requirement — Test Result - Remark Verdict
rated operational current le (A) or power (kW) ....: J30A
Conditions, make/break cperations AC3 / AC4 only:
- test voltage UW/Ue = 1,05 (V) ..o ]L1: 424
L2: 422
L3: 425
-testourrent e = (A) e :JL1: 180
L2: 181
L3: 180
- power factor/time constant ................ccoeee el | L1204
L2:0,4
L3:0,4
= ONAIME (MS) oo vvvcrsie e esieeneeneeees | 100
- Offtime (S) oo e |
- number of make/break gperations ......................| 6000
Characteristic of transient recovery voltage for AC-3 and AC~4 only:
osciflatory frequency (KHZ) ..o
Measured oscillatory frequency (kHz) .................;|L1:455
L2: 46
L3: 46
Factory .o R T
L2: 1.1
L3: 1,1
Behaviour and condition during and after the test: P
- no permanent arcing P
- no flash-over between poles P
- no blowing of the fusible element in the earth P P
circuit
- no welding of the contacts
- the contacts shall operate when the contactor or | P
starter is switched by the applicable method of
control
8.3.3.6 Operational performance capability:

TRF No.: 69474-1A
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utilization category ..........ocoociveeiiie e T ACT
rated operational voltage (V) .....coceoeeceeneee. 0 | B0
rated operational current le (A) or power (kW) ....: | 50A
Test conditions for make/break operations AC-1 only:
test voltage (V) ..occveveeviciecveeeeenn | L1 725
L2: 730
L3:730
test current (A) ....ccoooeiinin el L1 52
L2: 53
L3: 563
power factorftime constant .................................0|L1:0,82
L2: 0,81
L3: 0,80
-on-time (MS) ..ot | 160
et L U4 118 £ PP OP U 12,3
- number of opérating cycles .......cccvvvvrivinerineeeeeo.. L | 6000 P
8.3.3.6.6 |Behaviour and condition during and after the test: P
- ng permanent arcing P
- no flash-over between poles P
- no blowing of the fusible element in the earth P
circuit
- no welding of the contacls
- the contacts shall operate when the contactor or
starter is switched by the applicable method of
control
Dielectric verification:
test voltage (2 Ue + 1000 V) for 1 min (V) ............} 2380
9.3.4 TEST SEQUENCE Il
Performance under short-circuit conditions
9.3.4.2.1 |Test at de prospective current "r™: U12/16 22 -30A

TRF No.: 68474-1A
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Clause

Requirement — Test

Result - Remark

Verdict

type of SCPD ..o

Siemens NHOO gL / gG

ratings of SCPD, co-ordination type 1 ...

B0A / 500V

ratings of SCPD, co-ordination type 2 ...

rated operational curentle (A)AC-3 ...................1 | 30A
prospective current "r" (kA) .23 —
teSt VOMAGE (V) wroroooooooooooeooooooeoeoeoee et | L2 646 o
LZ: 543
L3: 545
r.m.s. test current (A) ..oooovvevviier e LT 3040
L2: 3080
L3: 3110
peak current (A) ... L1 43680
L2: 4360
L3: 3910
power factor 0,9

1. one breaking operation of SCPD with all the
switching devices closed prior to the test dta
{A%s) /peak current | {A) ....oooeiciciiienei e

L1: 20,1 kA%s [ 2930A
L2: 23,6 kA%s /2930 A
L3: 20,0 kA%s / 3450 A

2. one breaking operation of SCPD by closing the
contactor or starter on to the short-circuit 12dta
{A%s) /peak curmrent F(A) ool

L1: 18,6 kA?s / 2850 A
L2: 23,5 kA%s / 2850 A
L3: 21,3 kA% /3445 A

Behaviour of the equipment during the test

Both types of co-ordination (alt devices):

A - the fault current has been successfully
interrupted by the SCPD or the combination
starter and the fuse or fusible element, or solid
connection between the enclosure and supply

shall not have melted

B - the door or cover of the enclosure has not
been blown open and it is possible to open the

door or cover

TRF No.: 65474-12
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Clause

Requirement — Test

Result - Remark

Verdict

C - there is no damage to the conductors or
terminals and the conductors have not been

separated from the terminals

D - there is no cracking or breaking of an
insulating base to the extent that the integrity of

mounting of a live part is impaired

Both types of co-ordination {combination starters and protected starters only):

E - the circuit breaker or the switch is capable of

being opened manually by its operating means

F - neither end of the SCPD is completely
separated from its mounting means to an

exposed conductive part

G - if a circuit breaker with rated ultimate short-circuit breaking capacity less than

the rated conditional short-circuit current assigned

to the combination or

protected starter is employed, the circuit breaker shall be tested fo trip:

1) circuit breaker with instantaneous trip relays or

releases, at 120% of the trip current

2) circuit breaker with overload relays or
releases, at 250% of the rated current of the

circuit breaker

Type 1 co-ordination (all devices):

H - there has been no discharge of parts beyond
the enclosure. The starter may be inoperative

after each operation

Type 1 co-ordination (combination and protected s

tarters only):

| - dielectric verification test voltage (2 Ue) for

1380

Type 2 co-ordination (all devices):

J - no damage to the overload relay or other paris
has occurred, except that welding of contactor or
starter contacts is permitted, if they are easily

separated without significant deformation

TRF No.: 69474-1A
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Clause

Requirement — Test

Result - Remark

Verdict

K - the tripping of the overicad relay shall be
conform to the published tripping characteristics,

before and after the test

L - dielectric verification test voltage (2 Ue) for

9.34.22

Test at the rated conditional short-circuit current "Ig” < SCC r”

tYPE Of SCPD oot sessenias

ratings of SCPD, co-ordinationtype 1 .................

ratings of SCPD, co-ordination type 2 .......c.........

rated operational current le (AYAC-3 ....................

prospective current "Ig" (kA) ..occoceviiciieniend

test voltage (V) .o ;L1
L2:
L3:
rms.testcurrent (A) ... | LT
L2:
L3:
peak current (A} ..ol | LT
L2:
L3:
power factor
1. one breaking operation of SCPD with all the L1:
switching devices closed prior to the test I’dta L2:
2. one breaking operation of SCPD by closing the |L1:
contactor or starter on to the short-circuit ............: [L2:
L3:
3. one breaking operation of SCPD by closing the |L1:
switching device on to the short-circuit ................:[L2:
L3:

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

TRF No.: 69474 -1A
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Clause

Requirement — Test

Result - Remark

Verdict

A - the fault current has been successfully
interrupted by the SCPD or the combination
starter and the fuse or fusible element, or solid
connection between the enclosure and supply

shall not have melted

B - the door or cover of the enclosure has not
been blown open and it is possible to open the

door or cover

C - there is no damage to the conductors or
terminals and the conductors have not been

separated from the terminals

D - there is no cracking or breaking of an
insulating base to the extent that the integrity of

mounting of a live part is impaired

Both types of co-ordination (combination starters a

nd protected starters only}): N

E - the circuit breaker or the switch is capable of

being opened manually by its operating means

F - neither end of the SCPD is completely
separated from its mounting means to an

exposed conductive part

G - if a circuit breaker with rated ultimate short-circuit breaking capacity less than N
the rated conditional short-circuit current assigned to the combination or

protected starter is employed, the circuit breaker shall be tested to trip:

1) circuit breaker with instantaneous trip relays or

releases, at 120% of the trip current

2) circuit breaker with overioad relays or
releases, at 250% of the rated current of the

circuit breaker

Type 1 co-ordination {all devices):

H - there has been no discharge of parts beyond
the enclosure. The starter may be inoperative

after each operation

TRF No.: 65474-1A
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Clause

Requirement — Test

Result - Remark

Verdict

Type 1 co-ordination (combination and protected st

arters only):

| - dielectric verification test voitage (2 Ue) for

Type 2 co-ordination (all devices):

J - no damage to the overload relay or other parts
has occurred, except that welding of contactor or
starter contacts is permitted, if they are easily

separated without significant deformation

K - the tripping of the overfoad relay shall be
conform to the published tripping characteristics,

before and after the test

L - dielectric verification test voitage (2 Ue) for
TMIN VY e :

9.3.5

TEST SEQUENCE IV: {APPLICABLE FOR CONTACTORS ONLY)

Overload cumrent withstand capability of contactors:

ambient temperature (°C) ......ceviiiiceivei 2 [ 25

rated operational current le (A) max. AC-3 .........:| 30

test current (le) (A) ... [ 240

durationoftest: 10s ... [ 108

After the test, the contactor shall be substantially [P P

in the same condition as before the test (visual

inspection)

TABLE' temperature rise measurements

Main Terminals Contactor {(30A)

60

65

TRF No.: 69474-13a
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Clause Requirement — Test Result - Remark Verdict
Main Terminal Overload Relay (30A) 2 63 65
63 65
6 63 65
Auxilixary Terminals Contactor (16A) 13 48 65
14 48 65
Auxiliary Terminal Overload Relay (4A) 95 40 65
96 35 65
Coil: 240V 50Hz 71 135
24V + 10% DC 55 135
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EN 60 947-5-1
8.3.3.5.3 | Making and breaking capacities of switching elements under abnormal P
conditions:
utilization category .........ccoooeeeiiceeccceenee  LACTD
rated operational voltage Ue (V) ........................01 240
- | rated operational current le (A) or power (kW) .....} 12
Conditions, make/break operations:
-testvoltage UiUe = 1,1 (V) i 1|L1: 266
L2: -
L3: -
- power factor/time constant ......................c... [L1: 0,31
L2: -
L3: -
- make operations: test current Ide (A) ............7(L1: 123
L2: -
L3: -
- break operations: test current i/le (A) .................[L1: 123
LZ: -
L3: -
-oNAMe {MS) <ot | 00
- operating cycles per minute ...........ccccoee e, 1|6
- number of operating cycles ..o 1| 10 P
Behaviour and condition during and after the test: P
- no electrical or mechanical failures P
- no contact welding or prolonged arcing P
- no blowing of the fusible element in the earth F
circuit
Dielectric verification:
dielectric test voltage (V) ..o i1 2000

TRF No.: 69474-11a
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EN 60 947-5-1
8.3.3.5 TEST SEQUENCE 1l
8.3.3.52 |Making and breaking capacities of switching elements under normal conditions
utilization category ..o AGTS
rated operational voltage Ue (V) ............cceeeev.ne.nn. | 240
rated operational current le (A} or power (kW) .....}12

Conditions, make/break operations:

- {est voltage U/lJe = 1,1 (V)

L1:266% /242

* 50 operation at 266V LZ:
“* 6000 operations ai 242V .........ccooevveeeeee 2 LS
- power factor/time constant ..._.....................1|LT 0,31

L2: -

L3: -
- make operations; test current ifle (A) ................0|L1: 123

L2: -

L3: -
- break aoperations: test current Ve (A) ..............:fL1:13

L2: -

L3:
- on-time (ms} *50 oper. / 6000 oper. ................11 160 * f 300**
- operating cycles perminute ........c.ococeneceeiene 1| 15
- number of operating cycles ......ccooeeiiiiiiei. 1| 8050 P
Behaviour and condition during and after the test: P
- no electrical or mechanical failures P
- no contact welding or prolonged arcing P
- no blowing of the fusible element in the earth P
circuit
Dielectric verification: P
dielectric test voltage (V) ..o 1| 2000

utilization category .....vcconiaiicci el

rated operational voltage Ue (V) ....................
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EN 60 947-5-1
334 TEST SEQUENCE IV
Performance under conditional short-circuit current _P
type Of SCPD ..oooviceciccc e D | Siemens Diazed gl / 9G- —
Fatings Of SCPD ...oooooooooooooooooooooooooeoeeoeooo L 25A 1 500V L
prospective current (KAY ..............oooovecceceeeee I}
test voltage (V) UUe = 1,1 (V) oo LD 277
L2: 275
L3: 276
rm.s. test current (A} .. 1iL1: 1010
L2: 1050
L3: 1020
power factor (max. 0,7} 0,7
first making operation to closed switching L1: 1650 A%s f T70A
elements: test Pdta (A*S) /Ip (A) cceveveevieeee | L2 2880 AZs /830 A
L3: 2850 A%s / 1090 A

time interval between test (min. 3 min) ................

second making operation to closed switching L1: 1430 A2s / 700 A
elements: test IPdta (A%s) /15 (A} i 1jL2: 2900 A%s / 830 A
L3: 2860 A%s / 1080 A

time interval between test (min. 3min) ............... :

third making operation to closed switching L1 2910 A%s /1030 A
elements; test IPdta (A%s) /o (A) oooievvveeviieenen s [L2: 2040 A% [ 975 A
L3: 830 A®s / 545 A

Behaviour of the equipment during the test:

switching elements open by the normal actuating

system

Dielectric verification:

dielectric test voltage (V) 2000

TRF No.: 69474-1a
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Copy of marking plate
Contactor K85A

1 L1 3 L2 5 L3

IEC/ENGDS47-4-1
VOEOGG0
AC1 I 150A U850V~ WIRE  75°C Cu  ONLY LISTED IND. CONT, EQ. 9382
AC2, AC3 TIGHTEMNG TOROUE 162 b.-n, Moor load
T T 3 AWG - [ AWG SINGLE @ | M onac
SUMTABLE FOR LISE ON A CROUIT
ﬁ'm" 40N MORE THAN 10000 RMS Z30v | 3Bk | 20hp
L SYMMETRICAL  AMPERES, 450v | 65hp :
S0V~ S5k 800 VOLTS  MAXIMUM 575v | 85k -
650 - BN~ 55V WHEN PROTECTED BY A 600v  125amp
Made in Austria FUSE RATED 300 AMP. A cont. AGOD

2 T1 4 T2 6 T3

Overload Relay U85 80

C€

IEC/EN60947 VDEQG60 750V~ LISTED IND. 96 _?_98
Ausloseldasse / Trip class: 10A ¢ US CONT. EQ. 93B3 T @
= entspr. Leitung  60-90A 600vac  150v 95 971 ME20
adequate to conductor |96 l gg | ==-Fusesize 600v 95 0—0 97
S00VA max 300A - S00vamax. 4A

O/R b~ 3» Suitable for use on a circuit capable of delivering
max 4A L a0v o5 g7 1 not more than 10kA rms. sym. 600v max.
Madein 690V~ 950—o97 | Numbers on dial are full load motor cuments.
Austria Tripping current is 125% of numbers on dial.

TRF No.: 69474 -1A
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Photo:
Contactor K85
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Test item particulars:

-~ method of OPEration ............c.cvenmninnmrcesccnceeeenes |
-numberofpoles........c.cooiiiii Contactor:
—~kindof current..........ooocieiiiiinie e
- number of Phases.............ccvreenccnrreeson e
- rated frequency (Hz) ...
- number of positions of main contacts..........ccccec...
Rated and limiting values, main circutt.........ccocccn
- rated operational voltage Ue (V) .....cccoviecciennl
- rated insulation voltage Ui (V) ........cccercrnreiiciicnncas
- rated impulse withstand voltage Uimp {kV).............
- conventional free air thermal current Ith (A)............:
- conventional enclosed thermal current Ithe (A) ...... :
- rated operational current le (A) .....ccceveveeerceneeneec
- rated uninterrupted Iu (A) ......cccoeeneiencnee e
- utilization category......ociciiiiec s
Short-circuit characteristic ............cceeveeverrreearecnnes :
- rated prospective short-circuit current "r" (kA) ........:
- rated conditional short-Circuit current ig (kA) ..........:
Rated and limiting values, auxiliary circuits...............
- rated operational voltage (V}........cccenvninirrnrvnnnans :
- rated frequency (HZ).......ccooovoreecereeenn &
-number of CIrGUIts ..., : Max. 4
- number and kind of contact elements .....................:
Co-ordination of short-circuit protective devices .......:
- kind of protective device..........ocovvvervniciniiiecnse

Magnetic
ON-OFF

3 Main 4 Aux
AC

3
: 50-60

2

690

: 690

8
150
150

1 150
: 150
: AC1,AC3

For Contactor
240
50-60

2NQ and 2 NC
Type "1”

: Fuse

Possible test case verdicts:

- test case does not apply to the test object..............:
- test object does meet the requirement.................. : P{ass)

- test object does not meet the reguirement..............:

N{A.)

F(ail)

TRF No.: 69474-12
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General remarks;

"(see remark #)" refers to a remark appended to the report.

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

Throughout this report a comma is used as the decimal separator,

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

This report shall not be reproduced except in full without the written approval of the testing laboratory.
1) Based on the decision of the applicant, some of the tests of Test Sequences | and H may have
been performed under more severe conditions than required in the stanard. In case of, relevant

values for equipment under test are stated in test report.

2) The test item is coresponding to the requirements of IEC 60947-4-1 Ed. 2.0 (2000-11)
+ A1 {2002-09).

TRF No.: 69474-1A
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Ordering key:
Contactor
K85A x x x
11 I>2>> 1= : DC Supply {optional)
[ t>>>> :0,1,2,3,4  : Number of NC auxiliary contacts
} >>>> :0,1,2,3,4  : Number of NO auxiliary contacts
Overload Relay
U85 x
| >>>> :Settingrange 60-20 / 80-120A

Controtl Circiut Voltage:

6 — 550V 50Hz
6 - 600V 60Hz
12 - 250V DC

With Late Break Contact in series to coil.

TRF No.: 69474-1A



page 7 of 31 2.03.00356.1.0-K85/B&J
EN 60 847-4-1
Clause Requirement — Test Result - Remark Verdict
6.2 MARKING:
Data shall be preferably marked on the equipment:
¢ - number of this standard (IEC/EN60947-4-1) | IEC947-4-1 P
K - IP code, in case of an enclosed equipment -
Data shall be included on the nameplate, or on the equipment, or in the
manufacturer's published literature:
d - rated operaticnal voltages 690V P
e — utilization category and rated operational AC1 150A, 650V P
currents (or rated powers), at the rated AC3 85A, 400V
operational voltages of the equipment Contactor AC15 12A, 240V
f - either the value of the rated frequencyfies, or | 50-60Hz P
the indication d.c. (orsymbol) ..ot
g - rated duty with the indication of the class of N
intermittent duty, if any
Associated values:
h - rated marking and breaking capacities (these |AC1, AC3, AC15 P
indications may be replaced, where applicable,
by the indication of the utilization category)
Safety an installation;
i - rated insulation voltage 690V P
j - rated impulse withstand voltage 8 kv P
| — poliution degree 3 P
m - rated conditional short-circuit current and type of co-ordination of contactor or P
starter and type, current rating and characteristics of the associated SCPD:
m - rated conditional short-circuit current of the 5 kA P
combination starter or the protected starter Type "1’ 250A fuse gl./gG
n — switching overvoitages <8kV P
Ceontrol circuits: Contactor
The following information conceming control circuits shall be placed either on the
coil or on the equipment:
o - rated control circuit voltage (Uc), nature of 6-550V S0Hz / 6-600V 60Hz P
current and rated frequency 12-250V =

TRF No.: 69474-1A
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Clause Requirement - Test Result - Remark Verdict

p - if necessary, nature of current, rated Us=Uc P

freguency and rated control supply voitages (Us)

Auxiliary circuits: Contactor

r - ratings of auxiliary circuits AC15 12A, 240V P

Overload relays and releases:

s - characteristics according to 5.7 P P
8.1 CONSTRUCTION: Overload relay
8.1.1 Materials

Resistance to abnormal heat and fire

-parts retain current-carrying parts: 850 / 860°C | Housing (black)

Cover {grey)

- ather: 650°C N
8.1.2 Current-carrying parts and their connection p
8.1.3 Clearances P

Uimp is given as: 8kv P

- max. value of rated operational voltage to earth :

600V

- nominal voltage of supply system ....................... | 400 / 690V

- overvoltage category .........o.oooviiicenniinneneenee 1| IV

- pollution degree .........cceeeeiiiiiies e 13

- field-in of homogeneous ..............cccuueen............: | INhOMoOgeneous

- minimum clearances (MM) ........occccvveverennenee.. | B

- measured clearances (mm) eeevereeemencenencereeresencee | 210

Uimp is not given: N

- rated insulation voltage Ui (V) ...

2 1E e

- minimum clearances L-L/IL-A (mm) ....................

- measured clearances L-LY/L-A(mm) ...............C o

Creepage distances

Uimp is given as: 8 kV

TRF No.: 69474-1A
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Clause

Requirement — Test

Result - Remark

Verdict

-material group or CTI ...l

Min. lil b

- minimum creepage distances (mm) ..................

10

- measured creepage distances (mm) ................ :

z212,5

Uimp is not given:

-material column @ orb .......ccecoveerenrmreeeeeenen

- minimum creepage distances (mm) ...................

- measured creepage distances (mm)

8.1.4

Actuator

8.1.4.1

Insulation

8.1.4.2

Direction

8.1.4.3

Mounting

8.1.9

Indication of contact position

8.1.5.1

indication means

8.1.5.2

Indication by the actuator

8.1.6

Additional safety requirements for equipment with

isolating function

Z £ |1Z | |Z | |Z |2

81.7

Terminals

8.1.71

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

{see 8.2.4 below)

Terminal connections shall be such that

necessary contact pressure is maintained

{see 8.2.4 below)

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

(see 8.2.4 below)

Terminal shall not allow the conductor to be
displaced or to be displaced themselves in a
manner detrimental to the operator of equipment
and the insulation voitage shall not be reduced
below the rated value

{see 8.2.4 below)

8.24

Mechanical properties of terminals:

Contactor

8242

Mechanical strength of terminals

TRF No.:. 69474-11n
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Clause Requirement — Test Resuit - Remark Verdict
maximum cross-sectional area of conductor 70
(THD®) e e
diameter of thread (mm) ........ccevcvvvccrvccnccrcecenn s M 8 A -
torque (NM) .o, 43,5
5 times on 2 separate clamping units P
8243 Testing for damage to and accidental loosening of conductor {flexion test)
conductor of the smallest cross-sectional area 10 5
20711 PSP gf
number of conductor of the smallest cross 1 .
SECHON .oeviieiiiiieiiniie it ia st sa s
diameter of bushing hole (MM) .....ccococcevinnenee...1{ 9,5 ;
height between the equipment and the platen 279 m
(MM e ceen e :
mass at the conductor(s) (kg) .........ccocoveeneen.. 22
135 continuous revoiutions: the conductor shall P
neither slip out of the terminal nor break near the
clamping unit
§.244 Pull-out test
fOrce {N) oo 90
1 min, the conductor shall neither slip out of the P
terminal nor break near the clamping unit
Flexion test
conductor of the largest cross-sectional area 70
{MIMP) ettt
number of conductor of the largest cross- 1
sectional ...l
diameter of bushing hole (mm) ............................1| 19,1
height between the equipment and the platen 368
mass at the conductor(s) (k@) ........cccocemmuenneeeee.n | 14
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135 continuous revolutions: the conductor shall
neither slip out of the tetminal nor break near the
clamping unit

Pull-out test

:| 285

1 min, the conductor shall neither slip out of the

terminal nor break near the clamping unit

Flexion test

Contactor

conductor of the largest and smallest cross-

sectional area (MMm®) .....cc.coeceeevvvrveiresevncieicecnen

10

70

number of conductor of the smallest cross
sectional, number of conductor of the largest

diameter of bushing hole (mm) .......................... :

9.5

19,1

height between the equipment and the platen

279

mass at the conductor(s) (k@) .....coviveiieiininncnendd

14

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

clamping unit

Pull-out test

285

1 min, the conductor shall neither slip out of the

terminal nor break near the clamping unit

8.1.7.2

Connecting capacity

type of condUCIONs .....c..ooooveciinie el

Semi Rigid

Flexible

minimum cross-sectional area of conductor

10

16

70

50

number of conductors simulttaneously

connectable totheterminal ............cccceevevvvvicennnnn :

Acc. Manuf. Instr.

2
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8.1.7.3 Connection P
terminals for connection to extermnal conductors P
shall be readily accessibie during installation
clamping screws and nuts shall not serve to fix P
any other component
8.1.7.4 Terminal identification and marking P
terminal intended exclusively for the neutral
conductor
protective earth terminal
other terminals P
- Main circuit:: -
- Auxiliary circuit 95-96, 97-08, 13-14, 21- 22,
31-32, 4344, A1, A2
8.1.8 Additional reguirements for eguipment provided with a neutral poie N
marking of neutral pole N
The switched neutral poie shall not break before N
and shall not make after the other poles
Conventional thermal current of neutral pole N
8.1.9 Provisions for protective earthing N
8191 The exposed conductive parts shall be electrically N
interconnected and connected to a protective
earth terminal
8192 The protective earth terminal shall be readily N
accessible
The protective earth terminal shall be suitably N
protected against corrosion
The electrical continuity between the exposed N
conductive parts of the protective earth terminal
and the metal sheathing of connecting
conductors
The protective earth terminal shall have no other N

functions

TRF No.: 69474-1A
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8193

Protective earth terminal marking and
identification

8.1.10

Enclosure for equipment

8.1.10.1

Design

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

are readily accessible

Sufficient space shall be provided inside the
enclosure

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

Under no circumstances shall a removable metal
part of the enclosure be insulated from the part
carmying the earth terminal when the removable

art is in place

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

When an enclosure is so designed as to allow the
covers {0 be opened without the use of tools,
means shall be provided to prevent loss of the

fastening devices

8.1.10.2

Insulation

TRF No.: 69474-1A
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If, in order to prevent accidental contact between N
a metallic enclosure and live parts, the enclosure
is partly or completely lined with insulating
material, then this lining shall be securely fixed to
the enclosure
8.1.11 Degree of protection of enclosed equipment N
Degree of protection ... I[P N
Test for first characteristic
Test for first numeral ... 1
2:
3:
4:
5
6:
Test for second characteristic
Test for second numeral .........cccrvrerrernrvereerenennt | 15
2:
3:
4:
5:
6:
7:
8:
9.3.1.a TEST SEQUENCE |
9.3.3.3 Temperature rise Type AC pC P
ambient temperature 1040°C ............................. | 26
Contactor N
test enclosure W x H x D (mm x mm x mm) ........0| 350 x 175 x 145
material of enclosure ...........cccvevvveieevencrneenncennn.... L | Metal
Main circuits, test conditions: * Tested with 170A N

TRF No.: 69474 -1A
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- conventional thermal current Ith (A) ... 11150
- conventional enciosed thermal current lthe {A) .:| 150
- cablefbusbar cross-section (mm?®) / (mm) ........... |50/ 70*
- temperature rise of main circuit terminals (K) ....: | < 60
Auxiliary circuit, test conditions:
- rated operation cumrentle (A) ........................2|16
- cable cross-section (mm?) ......ooeeeeeeeeennnee.. 1] 2,5
- temperature rise of auxiliary circuit terminals <42
(K) o
Coils and electromagnets, test conditions: AC DC
- rated control supply voltage Us (V) ...................:1 240 24
- Class of insulating matenal ..o 2| F F
- temperature rise of coil and electromagnets (K} : | 70 =60
Starter Tested with setting range 60 — S0 A
test enclosure Wx Hx D (mmxmmx mm) .........] Open Type
material of enclosure ..o L | NORE
Main circuits, test conditions: *AC1 rating 150A tested with 170A
- conventional thermal current Ith (A) ...................] 150
- cable/busbar cross-section (mm?) / (mm) ...........| 50 / 70" mm?
- temperature rise of main circuit terminals (K) ....: |= 60
Temp. Rise on Contactor
terminals only. Worst Case
AC1 150A (Tested with 170A)
istead of AC3 85A
Overload relay, auxiliary circuit, test conditions:
- rated operation current le (A) ..o | 4
- cable cross-section (mm?) ........ccecceveveeecrerennnni | 4
- temperature rise of auxiliary circuit terminals <40
(KD reeeeeeeeeeeeereeeeeeeeeeeeeeeeeeereeremseesemeneeseseceennees®
93.3.2 Operating limits
9.3.3.21 Power-operated eguipment; AC DC P
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rated control supply voltage Us (V) ......................[ 240 24 i
frequency (HZ) .......cccooiiiiiiniiiniiice v vevcieneens 1150 DC s
limits of close satisfactorily at any value between |76 65 P
85% and 110% of rated control supply voltage
S ittt b
limits of drop out and open fully are: 75% to 20% |57 25 P
forac. and 75% t0 10% ford.c. ..ot
9.3.3.2.2 |Relays and releases Setting Range 60 - 90 A P
Conditions for thermal and time-delay magnetic overioad relays only:

type of time-delay overioad relay .......................:

Thermmal, Temp.

Compensated with current

Transformer
currentsetting ... leet 1|60 A 90 A
ambient temperature (°C) ......cocooeeciicceiieeee.. 1| 24
test enclosure Wx H x D (mm x mm x mm) .........|None
¢able/busbar cross-section (mm?)/ (mm) ............:
at A (1,09) times of current setting, tripping shall |63 A 94.5A
not occur in less than 2 h starting from the coid
state; testeurrent ... | NO ipping No tripping
When the current is subsequently raised to B 72A 108 A
{1.2) times the current setting, tripping shall occur
in less than 2 h; test current ................... min:sec : [ 1:55 1:15
for class 10A overload relays energized at C (1,5)
times the current, tripping shall occur in less than
2 min, starting from thermal equilibrium at the
current setting; test curment ..o min:sec :|N
for class 10, 20 or 30 overload relays energized |90A 135 A
at C times the current, tripping shall occur in less
than 2, 8 or 12 min, starting from thermal
equilibrium at the current setting; class; test
current; tripping time _..................c........... min:sec :{0:15 0:11
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at D (7,2) times the curvent setting, tripping shall |432 A 648 A
occur within the tripping time (s) 6 < Tp < 20,
starting from the cold state; test current; tripping

HME TP (S} oeeoeeeeeemereirrveeeecciriccrieieeee e | 13 19
Ambient temperature: -5°C ..........ccccveeennnnnnl

at A (1,05) times of current setting, tripping shall |63 A G45A

not occur in less than 2 h starting from the cold

state; testcument .........cceeeveeiincencnnee e | INO Tripping No tripping
When the cumrent is subsequently raised to B 72A 108 A
{1,2) times the current setting, tripping shali occur

in less than 2 h; test cument ................... min:sec : [ 15:40 2:55

for class 10A overlod relays energized at C (1,5)
times the current, tripping shall occur in less than
2 min, starting from thermal equilibrium at the

current setting; test current ....................minisec : |N

for class 10, 20 or 30 overload relays energized |90 135A
at C times the cumrent, tripping shall occur in less

than 2, 8 or 12 min, starting from thermal

equilibrium at the current setting; class; test

current; tripping time ... min:sec :10:55 0:40
at D (7.2) times the current setting, tripping shall (432 A 548 A
occur within the tripping time (s) 6 < Tp < 20s

tarting from the cold state; test current; tripping

time TP (S) «ooeveircianiiieiiineen e eeeenncee 1 16 20
Ambient temperature; + 40°C ...

at A (1,05) times of cument setting, tripping shall |63 A 945 A
not occur in less than 2 h starting from the cold

state; test cument ... o. | NO HDPING No tripping
When the current is subsequently raised to B T2A 108 A

(1,2) times the current setting, tripping shall occur

in less than 2 h; test current ................... min:sec : { 1:20 1:30
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for class 10A overload relays energized at C (1,5)
times the curent, tripping shall occur in less than -
2 min, starting from thermal equilibrium at the -
current setting; test current ... min:sec :|N
for class 10, 20 or 30 overload relays energized |90 A 135 A
at C times the current, tripping shall occur in less
than 2, 8 or 12 min, starting from thermal
equilibrium at the current setting; class; test
current; tripping time ........................ min:sec :{0:12 0:40
at D (7,2) times the current setling, tripping shall {432 A 648 A
occur within the tripping tme (s) 6 < Tp < 20
starting from the cold state; test current; tripping
HME TP (8) ceeeerrrieiencnreeiein e | 1D 19
Limits of operation of three-pole thermal overload relays energized on two poles: P
ambient temperature (°C) ......ccccovvvvrmrivrivennenn s | 25
the relay energized on three poles, atA(1/0,9) |64A/54 A SCA/B1A
times the cumrent setting, tripping shall not occur
in less than 2 h, starting from the cold state ......... :

No tripping No trippin

when the value of the current flowing in two poles |69 A/0A 1035A/0A B
is increased to B (1,15) times the curent setting
and the third pole deenergized, tripping shall
occurinlessthan2h.......ocooecevveeene... miniseC 1] 1:30 0:55 e

9.3.3.4 Test of dietectric properties, impulse withstand voltage (Uimp indicated): P
- verification by measurement of clearances N
instead of testing
- rated impulse withstand voltage (V) ................... | 8000
- test Uimp main circuits (KV) .....ccoveevveerneeecrneenn. s | 9,877
- test Uimp auxiliary circuits (kV) ....cceocneeeeeeee 219,817 P
Test of dielectric properties, dielectric withstand voltage (Uimp not indicated):
- rated insulation voltage (V) ...l i e
- main circuits, test voltage for 1 min (V) ............. N
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- controi and auxiliary circuits, test voltage for N
9335 TEST SEQUENCE Il

Making and breaking capacity
utilization category .........ccoceieeeeeiccccnecreenee.. L ACT
rated operational voitage Ue (V) ........................0 | 690
rated operational current le (A) or power (kW) .....[ 150A
Conditions, make/break operations AC-1 only: P
- test voltage UfUe = 1,05 (V) «oecereeere 2 L1 740

12:739

13:739
-testcurrent lfie = 1,5 (A) .1 L1 262

L2: 262

L3: 263
- power factorftime constant ... L1:0,8 ;

L2: 0,79

L3: 0,8
-ON-HMEe (MS) v | 160
 OFFIME (S) ool | 9,8
- number of make/break operations .....................:| 50 P
Behaviour and condition during and after the test: P
- ho permanent arcing P
- no flash-over between poles P
- no blowing of the fusible element in the earth P
circuit
- no welding of the contacts P
- the contacts shall operate when the contactor or P
starter is switched by the applicable method of
control
Cperational performance capability: P
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utilization category (AC-3 of AC4) ......ccceeeeee.. . L JACS 5
rated operational voltage Ue (V) .........c.coooeeene.. :[400V At
rated operational current le (A) or power (kW) ....:|85A Mo
Conditions, make operations AC3/AC4 only; P
- test voltage UMUe = 1,05 (V) .ooveccvnvernecnnnineennl | L1 426
12: 423
L3: 425
-testourrent 1€ = (A) ..ot | L12 1115
L2: 1114 =
L3: 1115 e
- power factortime coNSIaNt .............o..coverrvvrnnnnt | L1: 0,32
L2: 0,32 S
L3: 0,31 -
=0oN-time {MS) ...c.cooevmeeeeeeeeeieeeeeeeeeeeeeeveeseaenent | 100
= Off-IME (S) vooeeeeeeeeee e seeesnmneeenenl | 30 &
- number of make operations ...........cccoeeeuveeenen..l | B0
Characteristic of transient recovery voltage for AC-3 and AC4 only:
oscillatory frequency (KHZ) .........ccovccuevenncnnnn...
Measured oscillatory frequency (kHz) ..................[L1: 67
L2: 68
L3: 67
FACtOr ¥ e vec e vneres e sesemsesnsssennnnennennens | L1214
12:1,1
L3:11
Behaviour and condition during and after the test: P
- no permanent arcing P P
- no flash-over between poles P P
- no blowing of the fusible element in the earth P P
circuit
- no welding of the contacts P P
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- the contacts shali operate when the contactor or | P P
starter is switched by the applicable method of
control
Operational performance capability:
utitization category .....cooivviiiecicecnee I AC3
rated operational voltage Ue (V) .......cccc.c........: 1 400
rated operational current le (A) or power (kW) .....}85A
Conditions, make/break operations AC3 / AC4 only: P
- test voltage UfUe = 1,05 (V) .ooooivivveccece 1 | L12. 425
L2: 424
L3: 426 i
~test CUTEnt 118 = (A} wveevverrerercerseveerssseressnnennns | L1: 221 e s
L2: 222
L3: 22
- power factorftime constant ... 1| L1:10,32
L2: 0,33 7
L3: 0,33 o
~ONBME IMS) o.oooeoereernerereseesessemenenst | 100 1
< OFFHIMIE (S) oot | & S
- number of make/break operations ......................| 6000
Characteristic of transient recovery voltage for AC-3 and AC-4 only: P
OSGIIALOTY FrEQUENCY (KHZ) ........ooeeeeoeoeeresesesee e
Measured oscillatory frequency (kHz) .................;|L1: 49
L2: 48
L3: 48
Factory et eereesmresne el | LT 11
L2: 1,1
L3:.1.1
Behaviour and condition during and after the test:
- no permanent arcing P P
- no flash-over between poles P
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- no biowing of the fusible eiement in the earth P P
circuit
- ho welding of the contacts P P
- the contacts shall operate when the contactor or |P P
starter is switched by the applicable method of
control
8.3.36 Operational performance capability:
utilization category .........coceeveicecccncnccecenen L | AGH
rated operational voltage (V) ...............o......e..... 1 | 690
rated operational current le (A) or power (KW) .....[ 150A
Test conditions for make/break operations AC-1 only: P
test voltage (V) .ccooriverccerrenrcevnnierneerneesennvnennn | L1 740
L2: 739
L3: 739
test cumrent (A) ..ocovervriveevreerersrree e eeemceeee et | L1 172
L2:172
L3:173
power factor/time constant .............coccoeiiineneennnl | L1 0,81
£2:0,8
L3: 0,81
= On=tme (MS) .....coccveeveeeiiiniiicceceeeieeeeeceeneeeee D | 160
= OfF-HME (S) vovveeveineeerieriirceniirerramseresressrmrenessonsecees | 4,8
- number of operating cycles .....c.ocooneeee.n.......... | 6000 P
8.3.3.66 |Behaviour and condition during and after the test: P
- no permanent arcing P
- no flash-over between poles P
- no blowing of the fusible element in the earth P
circuit
- no welding of the contacts
- the contacts shall operate when the contactor or
starter is switched by the applicable method of
control
TRF No.: 69474-1A
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Dielectric verification:
test voltage (2 Ue + 1000 V) for 1 min (V) ...........:] 2380
9.34 TEST SEQUENCE il
Performance under short-gircult conditions
9.3.4.2.1 Test at de prospective current "r™
type of SCPD ...ccoooovieeeieee.... . | Siemens NH2 gl /G
ratings of SCPD, co-ordination type 1 ..................| 260A f 500V
ratings of SCPD, co-ordinationtype 2 ................1]-
rated operational current le (A)AC-3 .................: | BSA
prospective current "r* (KA) .......c.ccoeeeeeeeeeennnnn...2] 5
test voltage (V) .o L L1 421
L2: 421
L3:423 :
r.an.s. test eurent (A) ool | L1 5010
L2: 5070
L3: 5090 =
PEAK CUENE {A) v oo esieseenssesmserensasensenennet | L2 T440 o
L2: 7620
L3: 6180 ¢
power factor 0,7

1. one breaking operation of SCPD with all the
switching devices closed prior to the test I’dta
(A%s) /peak curment 1 (A) ....coceeereivcererreesnr e

L1: 473 kA%s / 6700A
L2: 528 kKA?s /6570 A
L3: 549 kA%s | 5700 A

2. one breaking operation of SCPD by closing the
contactor or starter on to the shori-circuit 1%dta
(A%s) Ipeak curment | (A) .........coovvonevreveeeeereaneraneas

L1: 474 kA?s /6335 A
L2: 465 kA%s / 6730 A
L3: 558 kA%s / 6890 A

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

TRF No.: 69474-1A
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Resuilt - Remark

Verdict

A - the fault current has been successfully
interrupted by the SCPD or the combination
starter and the fuse or fusible element, or solid
connection between the enclosure and supply

shall not have melted

B - the door or cover of the enclosure has not
been blown open and it is possible to open the

door or cover

C - there is no damage to the conductors or
terminals and the conductors have not been

separated from the terminals

D - there is no cracking or breaking of an
insulating base to the extent that the integrity of
mounting of a live part is impaired

Both types of co-ordination (combination starters and protected starters only): N

E - the circuit breaker or the switch is capable of
being opened manually by its operating means

F - neither end of the SCPD is completely
separated from its mounting means to an
exposed conductive part

G - if a circuit breaker with rated ultimate short-circuit breaking capacity less than N
the rated conditional short-circuit current assigned to the combination or
protected starter is employed, the circuit breaker shall be tested to trip:

1) circuit breaker with instantaneous trip reiays or

releases, at 120% of the trip current

2) circuit breaker with overload relays or
releases, at 250% of the rated current of the
circuit breaker

Type 1 co-ordination (all devices):

H - there has been ne discharge of parts beyond
the enclosure. The starter may be inoperative

after each operation

TRF No.: 63474-1A
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Clause Requirement — Test Result - Remark Verdict
Type 1 co-ordination (combination and protected starters oniy): P
| - dielectric verification test voltage (2 Ue) for | 1380 il
Type 2 co-ordination (all devices): N
J - no damage to the overload relay or other parts N
has occurred, except that welding of contactor or
starter contacts is permitted, if they are easily
separated without significant deformation
K - the tripping of the overload relay shall be N
conform to the published tripping characteristics,
before and after the test
L - dielectric verification test voltage (2 Ue) for
1N (V) e &
9.3.4.2.2 | Test at the rated conditional shortcircuit current "Iq" < SCC r N
type of SCPD ....cccciiiccreins e s
ratings of SCPD, co-ordination type 1 .................
ratings of SCPD, co-ordination type 2 ................. 5 o
rated operational current le (AJAC-3 ... -. :
prospective current "Ig” (KA) .....cccocvovvveremevreerencnns ek
test voltage (V) ..ot BT )
L2
L3: 4
r.m.s. test curent (A) ..o | L
L2:
s
L3: 7
peak current (A) ... eeeeeeeeeeeeeeeee | LS
L2:
L3:
power factor
1. one breaking operation of SCPD with all the L1:
switching devices closed prior to the test I*dta L2: s -
0 N |La: e

TRF No.: 69474-1A
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Clause

Requirerment — Test Result - Remark

Verdict

2. one breaking operation of SCPD by closing the |L1:
contactor or starter on to the short-circuit ............; | L2:
L3:

3. one breaking operation of SCPD by closing the [L1:
switching device on to the short-circuit ................. [ L2:
L3:

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

A - the fault current has been successfully
interrupted by the SCPD or the combination
starter and the fuse or fusible element, or solid
connection between the enclosure and supply

shall not have melted

B - the door or cover of the enclosure has not
been blown open and it is possible to open the

door or cover

C - there is no damage to the conductors or
terminals and the conductors have not been
separated from the terminals

D - there is no cracking or breaking of an
insulating base to the extent that the integrity of
mounting of a live part is impaired

Both types of co-ordination (combination starters and protecied starters only):

E - the circuit breaker or the switch is capable of
being opened manually by its operating means

F - neither end of the SCPD is completely
separated from its mounting means to an

exposed conductive part

G - if a circuit breaker with rated ultimate short-circuit breaking capacity less than
the rated conditional short-circuit current assigned to the combination or
protected starter is employed, the circuit breaker shall be tested to trip:

TRF No.: 69474-1Aa
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Clause

Requirement - Test

Result - Remark Verdict

1) circuit breaker with instantaneous trip relays or
releases, at 120% of the trip current

2) circuit breaker with overload relays or
releases, at 250% of the rated current of the

circuit breaker

Type 1 co-ordination (all devices):

H - there has been no discharge of parts beyond
the encliosure. The starter may be inoperative
after each operation

Type 1 co-ordination (combination and protected starters only):

| - dielectric verification test voltage (2 Ue) for

Type 2 co-ordination {all devices):

J - no damage to the overload relay or other parts
has occurred, except that welding of contactor or
starter contacts is permitted, if they are easily
separated without significant deformation

K - the tripping of the overload relay shall be
conform to the published tripping characteristics,
before and after the test

L - dielectric verification test voltage (2 Ue) for

9.3.5

TEST SEQUENCE IV: {APPLICABLE FOR CONTACTORS ONLY) P

Overload current withstand capability of contactors:

ambient temperature (°C) .......ooocoooeoeeeeieeeeennnn... :

rated operational current le (A) max. AC-3 ...........

test current (1) (A) oo

duration oftest: 108 .coccviiiiicieieeececceeeee

TRF No.: 69474-1A
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After the test, the contactor shail be substantially |P P

in the same condition as before the test (visual
inspection)

TABLE: temperature rise measurements

Main Terminals Contactor (170A) 1 58 70
3 59 70

5 60 70

4 59 70

Auxilixary Terminals Contactor {16A) 13 41 65
14 42 65

43 40 65

Auxiliary Terminal Overload Relay (4A} 95 40 65
96 35 65
Coil: 240V 50Hz 70 135
24V + 10% DC 60 135

TRF No.: 69474-1A
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EN 60 947-5-1
8.3.3.5.3 |Making and breaking capagcities of switching elements under abnormal P
conditions:
utilization category ......ccooccevvreecvirreev v L | AC TS %
rated operational voltage Ue (V) ......................... :| 240 7
rated operational current le (A) or power (kW) ....:| 12 S
Conditions, make/break operations:
- test voltage U/Ue = 1,1 (V) ..ot | L1 266
L2:-
L3: -
- power factorftime constant ........ccceeevevesenrennenns | L1: 0,31
L2: -
L3: -
- make operations: test current lfle (A) ...............2|L1: 123
L2: -
L3: -
- break operations: test current lle (A) ................|L1: 123 i
L2: -
L3: - 3
~ ONTIE (TNS) oo rerecrennnenet | 300 o
- operaling cycles per minute ...............coceeeoe... 1|6
- humber of operatingcycles .......ooocooveeeeeee {10 P
Behaviour and condition during and after the test: P
- no electrical or mechanical failures P
- ho contact welding or prolonged arcing P
- no blowing of the fusible element in the earth P
circuit
Dielectric verification: P
dielectric test votage (V) ..........cucee.................| 2000

TRF No.: 69474 -12
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EN 60 947-5-1
8.3.3.5 TEST SEQUENCE I
8.3.3.5.2 [Making and breaking capacities of switching elements under normal conditions
utilization category .......coeveccninnncicecceceee L | AC1S
rated operational voltage Ue (V) ..........................:1[ 240
rated operational current le (A) or power (KW) ._..; |12

Conditions, make/break operations:

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

L1: 266" / 242 **

* 50 operation at 266V L2:
** 6000 operations at 242V .......ccocceevvvvecceeeeee | L3
- power factorftime constant .................:1L1:0,31

L2: -

L3: -
- make operations: test current lfle (A) ................; | L1: 123

L2: -

L3: -
- break operations: test current Ule (A) ...............0|L1: 13

L2: -

L3:
- on-time (ms) 50 oper. / **6000 oper. ..............:| 160 * / 300**
- operating cycles perminute ..o 1| 15
- number of operating cycles ................... .1| 6050 P
Behaviour and condition during and after the test: P
- no electrical or mechanical failures P
- no contact welding or prolonged arcing P
- RO blowing of the fusible element in the earth P
circuit
Dielectric verification: P
dielectric test voltage (V) ......ccccoeiiivniiiinnien 1 | 2000

utilization category .....oovvivcniniiiiiii

rated operational voltage Ue (V) ..ot

TRF No.: 69474-14
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EN 60 847-5-1
834 TEST SEQUENCE IV
Performance under conditional short-circuit current
type of SCPD ... ... T | Siemens Diazed gl / gG
ratings of SCPD .........ccoiviirinnieniiiiicsnieieennn 2| 25A 7 500V
prospective current (KA) ..vcceveeeeeccieveeeeeecreeen 2| 1
test voltage (V) Uile = 1,1 (V) .ol [ L1 277
L2: 275
L3: 276
r.m.s. testourrent (A) .........coerveermverreervenreererenenn s | L1 1010
L2: 1050
£3: 1020
power factor (max. 0,7) 0,7
first making operation to closed switching Lt: 1650 A%s / T70A
elements: test 13dta (A2s) f Ip (A) .o eveeeereeeee. 2 | L2: 2880 A?s / 830 A

L3: 2850 A% /1090 A

time interval between test (min. 3 min) ...............

second making operation to closed switching L1: 1430 A% /700 A
elements: test IZdta (A2s) /I (A} .o | L2: 2900 AZs [ 830 A
L3: 2860 A*s /1080 A

time interval between test (min. 3 min) ................C

third making operation to closed switching L1: 2910 A% /1030 A
elements: test I°dta (A%S) /lp (A} oot [L2: 2540 A2 /975 A

L3: 830 A%s /545 A
Behaviour of the equipment during the test: P
switching eiements open by the normal actuating P
system
Dielectric verification. P
dielectric test voltage (V) 2000 P

TRF No.: 69474-1A
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Copy of marking plate
Contactor K110A

1 L1

K110

mm7-4-1 ( €

AC1 I..170A L 850V~

AG2, A3
220 - 230~ 33w
240V~ Sy

380 - 400V~ oW
415 - 44V~ B3
L

B60- 60V~ |  5SkW

3 L2 5 L3

WIRE 75°C Cu OMLY

Made in Austria

2 T 4

Overload Relay U85 90

TIGHTENING TOROLE 162 .-, 3ph a
3 AWG - 0 AWG SINGLE s 0
SUTABLE FORUSE ONACIRCUIT v - hp
CAPABLE OF DELIVERNG NOT 200y | 3hp | 0hp
MORE THAN 10000 RAMS %V ;g"ﬂ 20hp
SYMMETRICAL  AMPERES, o mhp -
600 VOLTS  MAXINUM v hp

WHEN PROTECTED BY A 600v  125amp

FUSE RATED 300 AMP. Auxc cont. ASDO

T2

IEC/ENGQ347 VDED660 750V~
Ausidseklasse / Trip class: 10A
== entspr. Leitung  60-90A
adequate to conducter ? | ag

oo~ £
97

440V~ 95

Made in 690V~ 950~—047

Austria

LISTED IND. 96 _?_98
US CONT. EQ. 9383 % @
a7

6C0v ac 150v 95
-==-Fuse size 600v 950—0 97 ME20
max SO00A 500va max. 4A

Suitable for use on a circuit capable of delivering
not more than 10kA rms. sym. 600v max.
Numbers on dial are full load motor currents.
Tripping current is 125% of numbers on dial.

TRF No.: 69474-1A
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Test item particulars:
-method of operation ...........ccocceveivee e . Magnetic
- switching POSIIONS ... ..o : ON-OFF
-number of poles......coviiinn i Contactor: 3 Main 4 Aux
-kind of currertt... oo : AC
- number of phases.......co 13
- rated frequency (HZ).............coev e : 50-80
- number of positions of main contacts. .................... 2

Rated and limiting values, main circuit......................:

- rated operational voltage Ue (V) .....ccoccoviiiniennce 1 690

- rated insutation voltage Ui (V) ... : 690

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

- conventional free air thermat current ith (A)............ : 170

- conventional enclosed thermal current ithe (A) ... ;170

- rated operational current le (A} .......ccoooeieniicicnnne 170

- rated uninterrupted Tu (A) ....ccocn e : 170

- utilization category ... . AC1, AC3
Short-circuit characteristic ..., :

- rated prospective short-circuit current "r” (kA) ... -5

- rated conditional short-circuit current iq (kA) .......... : 5

Rated and limiting values, auxiliary circuits............... : For Contactor
- rated operational voltage (V) ... 1 240

- rated frequency (HZ)......ccooi e : 50-60

- nUMDBbEr Of CIFCURS ....oocorrieie e : Max. 4

- number and kind of contact elements ..................... : 2NOand 2NC
Co-ordination of short-circuit protective devices ....... : Type™1”

- kind of protective device..........o . Fuse

Possible test case verdicts:

- test case does not apply to the test object.............. : N(CAY)
- test object does meet the requirement.................... . P(ass)
- test object does not meet the requirement.............. . F(ail)

TRF No.: 69474-1A
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General remarks:

"{see remark #)" refers to a remark appended to the report.

"{see appended table)" refers to a table appended to the report.

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

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

This report shall not be reproduced except in full without the written approval of the testing laboratory.
1) Based on the decision of the applicant, seme of the tests of Test Sequences | and Il may have
been performed under more severe conditions than required in the stanard. In case of, relevant

values for equipment under test are stated in test report.

2) The test item is corresponding to the requirements of IEC 60947-4-1 Ed. 2.0 (2000-11)
+ A1 (2002-09).

TRF No.: 69474-12
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Ordering key:
Contactor
KT110Ax x x
1] | =>>>
| | >>>>

| >>>>

Overioad Relay
Us5 x

| >>5>

Control Circiut Voltage:

6 — 550V 50Hz
6 — 600V 60Hz
12 — 250V DC

:0,1,2,3,4
:0,1,2,3,4

: Setting range

: DC Supply (opticnal)
: Number of NC auxiliary contacts

: Number of NO auxiliary contacts

60-90 / 80-120A

With Late Break Contact in series to coil.

TRF No.: 69474 -1A
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Clause Requirement — Test Result - Remark Verdict
6.2 MARKING:
Data shall be preferably marked on the equipment:
¢ - number of this standard (IEC/EN60947-4-1) IEC947-4-1
k - IP code, in case of an enclosed equipment - N
Data shall be included on the namepiate, or on the equipment, or in the
manufacturer's published literature:
d - rated operational voltages 690V
e — utilization category and rated operational AC1 170A, 690V
currents (or rated powers), at the rated AC3 110A, 400V
operational voltages of the equipment Contactor AC15 12A, 240V
f - either the value of the rated frequencyfies, or | 50-60Hz P
the indication d.c. (or symbol) ....cccocovvvvvviieiinen.... :
g - rated duty with the indication of the class of N
intermittent duty, if any
Associated values:
h - rated marking and breaking capacities (these |AC1, AC3, AC15 P
indications may be replaced, where applicable,
by the indication of the utilization category)
Safety an instaltation:
i - rated insulation voltage 690V P
j - rated impulse withstand voltage 8 kV P
| — pollution degree 3 P
m - rated conditional short-circuit current and type of co-ordination of contactor or P
starter and type, current rating and characteristics of the associated SCPD:
m - rated conditional short-circuit current of the 5 kA P
combination starter or the protected starter Type "1’ 250A fuse gb/gG
n — switching overvoltages <8 kV P
Control circuits: Contactor
The following information conceming control circuits shall be placed either on the
coil or on the equipment:
o - rated control circuit voltage (Uc), nature of 6-550V 50Hz / B-600V 60Hz P

current and rated frequency

12-250V =

TRF No.: 69474-1A
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Clause Requirement — Test Result - Remark Verdict

p - if necessary, nature of current, rated Us=Uc P

frequency and rated control supply voltages (Us)

Auxiliary circuits: Contactor

r - ratings of auxiliary circuits AC15 12A, 240V P

Overload relays and releases:

s - characteristics according to 5.7 P P
8.1 CONSTRUCTION: Overload relay
8.1.1 Materials

Resistance to abnormal heat and fire

-parts retain current-carrying parts: 858/ 960°C | Housing (black)

Cover {(grey)

- other: 650°C N
8.1.2 Current-carrying parts and their connection P
8.1.3 Clearances P

Uimp is given as: 8kvV P

- max. value of rated operational voltage to earth : L

800V

- nominal voltage of supply system ..........cccceeeee :1400 7 690V

- overvoltage category ........coeeninnncnninieaniennn D IV

- pollution degree .........coociricviinis e 1| 3

- field-in or homogeneous ............................... | Inhomogeneous

- minimum clearances (MM) .....ccccevieieeienennn.. 1| 8

- measured clearances (MM} ....oocooevveeniceene 1 | 210

Uimp is not given:

- rated insulation voltage Ui (V) ...

S e

- minimurm clearances L-L/L-A (mm) ...

- measured clearances L-L/L-A {(mm) .t

Creepage distances

Uimp is given as: 8 kV

TRF No.: 69474-1A
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Clause

Requirement — Test

Result - Remark

Verdict

- material group or CTI ..o

Min. lll b

- minimum creepage distances {(mm) ...................

10

- measured creepage distances {(mm) .................t

2125

Uimp is not given:

-material columnaorb ... ...l

- minimum creepage distances (mm) .................

- measured creepage distances {mm)

8.1.4

Actuator

8.1.4.1

insulation

8.1.4.2

Direction

8.1.4.3

Mounting

8.1.5

Indication of contact position

8.1.5.1

Indication means

8.1.5.2

Indication by the actuator

B.1.6

Additional safety requirements for equipment with

isolating function

Z |12 |Z2 |2 [ [ (& |&

8.1.7

Terminals

8.1.71

All parts of terminals which maintain contact and
carry current shall be of metal having adequate

mechanical strength

(see 8.2.4 below)

Terminal connections shall be such that

necessary contact pressure is maintained

(see 8.2.4 helow)

Terminals shall be so constructed that the
conductor is clamped between suitable surfaces

without damage to the conductor and terminal

(see 8.2.4 below)

Terminal shall not allow the conductor to be
displaced or to be displaced themselves in a
manner detrimental to the operator of equipment
and the insulation voltage shall not be reduced

below the rated value

(see B.2.4 below)

8.24

Mechanical properties of terminals:

Contactor

8242

Mechanical strength of terminals

TRF No.: 69474-1a
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Clause Requirement — Test Resuit - Remark Verdict
maximum cross-sectional area of conductor 70
L O T OUR:
diameter of thread (mm) ... M8
torque (NM) . 1135
5 times on 2 separate clamping units
8.24.3 Testing for damage to and accidental loosening of conductor (flexion test)
conductor of the smallest cross-sectional area 10
L1 L O PP OUPTOOP:
number of conductor of the smallest cross 1
SECHOM ..o cvceeess v res e caece e
diameter of bushing hole (mm} .....................:|95
height between the equipment and the platen 279
L1 O O OO DT PO OPOPPPUPPPRTOUR:
mass at the conductor(s) (k@) .......cccceevvevvviciccnnnl | 2
135 continuous revolutions: the conductor shall P
neither slip out of the terminal nor break near the
clamping unit
8.2.4.4 Puli-out test
force (N} oo rcecciecveeeienienn s | B0
1 min, the conductor shall neither slip out of the P
terminal nor break near the clamping unit
Flexion test
conductor of the largest cross-sectional area 70
L1 T O PO O O PP OR U VOO PP ROPPPOPPPOY
number of conductor of the largest cross- 1
sectional ...
diameter of bushing hole (mm) .....................:.]191
height between the equipment and the platen 368
LLL011.1) 2T O OO UPUP:
mass at the conductor(s) (kg)} .....coccvvevvvevrieeriennl| 14

TRF No.: 69474-12
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Clause Requirement — Test Resutt - Remark Verdict
135 continuous revolutions: the conductor shall P
neither slip out of the terminal nor break near the
clamping unit
Pull-out test
fOrce (N} oo | 20D ==
1 min, the conductor shall neither slip out of the P
terminal nor break near the clamping unit
Flexion test Contactor
conductor of the largest and smallest cross- 10 70
sectional area (MM®) ...ooooeiiiieeiceeieeeeee. :
number of conductor of the smallest cross 1 1
sectional, number of conductor of the largest
Cross sectional ... ]
diameter of bushing hole (mm) .........cccccceeeee 119,58 19,1
height between the equipment and the platen 275 368
L2 PP
mass at the conductor(s) (kg) ......ocovvenriiniiiinnnnn | 2 14
135 continuous revolutions: the conductor shall P
neither slip out of the terminal nor break near the
clamping unit
Pull-out test
force (N) ... ceeennneen | 80 285
1 min, the conductor shall neither slip out of the P
terminal nor break near the clamping unit
8.1.7.2 Connecting capacity
type of conductors .......cccoeicnivirreeeenn. 2 | Semi Rigid Flexible
minimum cross-sectional area of conductor 10 16
(ITIMZ) e
maximum cross-sectional area of conductor 70 50
(M) e et
number of conductors simultaneously Acc. Manuf. Instr.
connectable to the terminal .............................1|2 2

TRF No.: 6%a74-1a
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Clause Requirement — Test Result - Remark Verdict

81.73 Connection

terminals for connection to external conductors

shall be readily accessible during installation

clamping screws and nuts shall not serve to fix P

any other component

8.1.7.4 Termminal identification and marking P
terminal intended exclusively for the neutral N
conducter

protective earth ferminal

other terminals

- Main circuit:: -
- Auxiliary circuit 95-96, 97-98, 13-14, 21- 22,
31-32, 4344, A1, A2
8.1.8 Additional requirements for equipment provided with a neutral pole N
marking of neutral pole N
The switched neutral pole shall not break before N

and shall not make after the other poles

Conventional thermal current of neutral pole N
8.1.9 Provisions for protective earthing
8.1.81 The exposed conductive parts shall be electrically

interconnected and connected to a protective

earth terminal

8.1.9.2 The protective earth terminal shall be readily N
accessible
The protective earth terminal shall be suitably N

protected against corrosion

The electrical continuity between the exposed N
conductive parts of the protective earth terminal
and the metal sheathing of connecting

conductors

The protective earth terminal shall have no other N

functions

TRF No.. 69474-1A4
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Requirement — Test

Result - Remark

Verdict

8193

Protective earth terminal marking and

identification

8.1.10

Enclosure for equipment

8.1.101

Design

The enclosure, when it is opened: all parts
requiring access for instattation and maintenance

are readily accessible

Sufficient space shall be provided inside the

enclosure

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

connected to a protective conductor

Under no circumstances shall a removable metal
part of the enclosure be insulated from the part
carmrying the earth terminal when the removable

partis in place

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

equipment or vibrations

When an enclosure is so designed as to allow the
covers to be opened without the use of tools,
means shall be provided to prevent loss of the

fastening devices

8.1.10.2

Insulation

TRF No.: 69474-12
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If, in order to prevent accidental contact between N
a metallic enclosure and live parts, the enclosure
is partly or completely lined with insulating
material, then this lining shall be securely fixed to
the enclosure
8.1.1 Degree of protection of enclosed equipment N
Degree of protection .......coovvviiicciniicnicceneee 1| P N
Test for first characteristic
Testfor first numeral ... | 10
2:
3:
4:
5:
6:
Test for second charactenstic
Test for second numeral ... ...
2
3:
4:
5:
6:
7
8:
9.31.a TEST SEQUENCE |
9.3.3.3 Temperature rise Type AC BC
ambient temperature 10-40°C .........................[ 25

Contactor

test enclosure W x Hx D (mm x mm xmm) .......:

350 x 175 x 145

matenal of enclosure ...t

Metal

Main circuits, test conditions:

TRF No.:.59474-12
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- conventional thermal current Ith (A) ..................:| 170
- conventional enclosed thermal current Ithe (A) .| 170
- cable/busbar cross-section (mm?)/ (mm) ..........:| 70
- temperature rise of main circuit terminals (K) ....:| £ 60
Auxiliary circuit, test conditions:
- rated operation current le (A) .....cooeceee 2| 16
- cable cross-section (mMm?) ........occceeeivien.n 2| 2,5
- temperature rise of auxiliary circuit terminals <42
(K i e
Coils and efectromagnets, test conditions: AC
- rated control supply voltage Us (V) ..................1| 240
- Class of insulating material ._.._...........ococoenn | F
- temperature rise of coil and electromagnets (K) :|< 70
Starter Tested with setting range 80 — 120 A
test enclosure W x H x D (mm x mm x mm) ........:.| Open Type
material of enclosure .........c..cceeeeiiiccnnccnicnnneeon L [ NODE
Main circuits, test conditions:
- conventional thermal current Ith (A} ................ (170
- cable/busbar cross-section (mm?) / (mm) ...........| 70 mm*
- temperature rise of main circuit terminals (K) ....:| < 60
Temp. Rise on Contactor
terminals only. Worst Case
AC1 170A istead of AC3 110A
Overload relay, auxiliary circuit, test conditions:
- rated operation current be (A} ...l 4
- cable cross-section (mm?} ..ot 1
- temperature rise of auxiliary circuit terminals <40
xS IS DU P PP P OP PP U UUPRPPR.
9.33.2 Operating limits
9.3.3.2.1 Power-operated equipment: AC DC
rated control supply voltage Us (V) ....................... | 240 24

TRF No.: 69474-1A
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frequency (HZ) .......coooiiiniiiiiinieeee e | 50 DC
limits of close satisfactorily at any value between |73 65 P
85% and 110% of rated control supply voltage
S e
limits of drop cut and open fully are: 75% to 20% |57 25 P
for a.c. and 75% to 10% for d.C. covvevviiviecinriennea

9.3.3.2.2 |Relays and releases Sefting Range 80 — 120 A P
Conditions for thermal and time-delay magnetic overload relays only:
type of time-delay overload relay .........................:| Thermal, Temp.

Compensated with current
Transformer

L] e o = L U U PPPPRIPO 9774 0
cument setting ... leet 1 [ 80 A 120 A
ambient temperature (°C) oot [ 24
test enclosure W x H x D (mm x mm x mm) ........; [ None
cable/busbar cross-section (mm?) { (mm} ............
at A (1,05) times of current setting, tripping shall |84 A 126 A
not occur in less than 2 h starting from the cold
state; testeurrent ....................creeennne.nn..o. | NO tripping No tripping
When the current is subsequently raised to B 96 A 144 A
(1,2) times the current setting, tripping shall occur
in less than 2 h; test current ................... min:sec : | 3:20 235
for class 10A overload relays energized at C (1,5)
times the current, tripping shall occur in less than
2 min, starting from thermal equilibriurn at the
current setting; test current .................... min:sec - |{N
for class 10, 20 or 30 overload relays energized |[120 A 180 A
at C times the current, tripping shall occur in less
than 2, 8 or 12 min, starting from thermal
equilibrium at the current setting; class; test
current; tipping time ... min:sec : | 0:20 0:23

TRF No.: 65474-14
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Requirement — Test

Result - Remark

Verdict

at D (7,2) times the current setting, tipping shall 576 A 864 A
occur within the tripping time (s) 6 < Tp < 20,

starting from the cold state; test current; tripping

tHME TP {S) vovveeiieieeriee e veciiicicciseeceeeeeccmnveneanna s | 10 14
Ambient temperature: - 5°C ....oooiiiiiiied

at A {(1,05) times of current setting, tripping shalt 184 A 126 A

not oceur in less than 2 h starting from the cold

state; testourrent ...l

No tripping No tripping

When the current is subsequently raised to B
(1,2) times the current setting, tripping shall occur

inlessthan 2 h; testcurrent ................... min:sec :

96 A 144 A

28:00 3:45

for class 10A overlod relays energized at C (1,5)
times the current, tripping shall occur in less than
2 min, starting from thermal equilibrium at the

current setting; test current .................... min:sec :

for class 10, 20 or 30 overload relays energized
at C times the current, tripping shall occur in less
than 2, 8 or 12 min, starting from thermai
equilibrium at the current setting; class; test

current; tripping time ..o, min:sec !

120 180 A

1:156 1:35

at D (7,2) times the current setting, tripping shall
occur within the tripping time (s) 6 < Tp £ 20s

tarting from the cold state; test current; tripping

576 A 864 A

13 16

at A (1,05} times of curent setting, tripping shall
not occur in less than 2 h starting from the cold

state; test cument ..o

84 A 126 A

No tripping No tripping

When the current is subsequently raised to B
{1.2) times the current setting, tripping shall occur

inlessthan 2 h; testcurrent ................... min:sec :

896 A 144 A

2:40 1:45

TRF No.: 69474-1A



page 18 of 31

2.03.00356.1.0-K110/B&J

EN 60 947-4-1
Clause Requirement — Test Result - Remark Verdict
for class 10A overioad relays energized at C (1,5)
times the current, tripping shall occur in less than
2 min, starting from thermai equilibrium at the
current setting; test current ................. min:sec : [N
for class 10, 20 or 30 overload relays energized |120 A 180 A
at C times the current, tripping shall occur in fess
than 2, 8 or 12 min, starting from thermal
equilibrium at the current setting; class; test
current, tripping ime_............ccoociieec min:sec :[0:17 0:55
at D (7,2) times the current setting, tripping shall |576 A 864 A
oceur within the tripping time {(s) 6 <Tp < 20
starting from the cold state; test current; tripping
HME TP (S) oo cnene ol | 12 15
Limits of operation of three-pole thermal overload relays energized on two poles:
ambient temperature (°C) .......... e 1 1 25
the relay energized on three poles, atA(1/0,9) |80A/T72A 120 A/ 108 A
times the current setting, tripping shall not occur
in less than 2 h, starting from the cold state .........:
No tripping No tripping
when the value of the current flowing in two poles |92 A/Q A 138A/0A
is increased to B (1,15) times the current setting
and the third pole deenergized, tripping shall
oceuriniessthan 2 N, min:sec: | 1:45 1:15
9.3.3.4 Test of dielectric properties, impuise withstand voltage (Uimp indicated): P
- verification by measurement of clearances N

instead of testing

- rated impuise withstand voltage (V) ..................: | 8000
- test Uimp main circuits (kV) ..o 1198/ 7
- test Uimp auxiliary circuits (kV) .....ccoevveeeee.1| 9,877

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

- rated insulation voltage (V) ...

- main circuits, test voltage for 1 min{v) ...

TRF No.: 69474-1A
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- control and auxiliary circuits, test voltage for N
2.3.3.5 TEST SEQUENCE I

Making and breaking capacity

utilization category .....occoocvivivieciiineeee e | ACH
rated operational voltage Ue (V) ....cc..ceucenne......t | 690
rated operational current e {A) or power (kW) ....: | 170A
Conditions, makefbreak operations AC-1 only:
- test voltage U/lJe = 1,05 (V) ..cveirvin e (L1 740
L2: 739
L3: 739
-testourrent le = 1,5 (A) e, 1|L1: 262
L2: 262
L3: 263
- power factorftime constant ........cccccovevienice 2|1 L1:. 0,8
L2: 0,79
L3:0,8
—on-time (Ms) ..o L 160
~off-time (S) oo 1 9,8
- number of make/break operations ....................:[50 P
Behaviour and condition during and after the test: P
- No permanent arcing P
- no flash-over between poles P
- n6 blowing of the fusible element in the earth P
circuit
- no welding of the contacts
- the contacts shall operate when the contactor or P
starter is switched by the applicable method of
control
Operational performance capability: P

TRF No.: 69474-1A
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Result - Remark

Verdict

utilization category (AC-3orAC4) ........coce.ee...... 1 | AG3
rated operational voltage Ue (V) ........................0 [400V
rated operational current le (A) or power (kW) .....| 110A
Coenditions, make operations AC3/AC4 only:
- test voltage U/Ue = 1,05 (V) i | L1: 426
L2: 423
L3:425
-testeurrentVie = (A) ... .| LT:1115
L2: 1114
L3: 1115
- power factor/time constant .._.............................0|L1:0,32
L2:0,32
L3:0,31
-ontime (ms) ..o e L 100
- offtime (8} ioceiiiiiieese e | 30
- number of make operations ..........ccoceenieen.... 1150 P
Characteristic of transient recovery voltage for AC-3 and AC-4 only: P

osciliatory frequency (kHz) ...l

Measured oscillatory frequency (kHz) ...............:[L1: 67

L2: 68

L3: 67
Factor ¥ oo | L1211

L2: 1,1

L3:1,1
Behaviour and condition during and after the test: P
- no permanent arcing P
- no flash-over between poles P
- no blowing of the fusible element in the earth P
circuit
- no welding of the contacts P P

TRF No.: 69474-1A
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- the contacts shall operate when the contactor or
starter is switched by the applicable method of

control

P

Operational performance capability:

utilization category ......ccceevviviciiiniiiinniieeenne ) | AG3

rated operational voltage Ue (V) ............c.c.........: | 400

rated operational current le {A) or power (kW) ....: | 110A

Conditions, make/break operations AC3 / AC4 only:

- test voltage UMe = 1,05 (V) ..o | L1: 425
L2: 424
L3: 426

-testcurrentlfle = (A) oo (L1 221
L2: 222
L3: 221

- power factor/time constant ...._.............cccceeeenn s | L1:. 0,32
L2: 0,33
L3: 0,33

-on-time (Ms) ..ot | 100

- Off-ime (8) voeveeeieeieeeec i |

- number of make/brezk operations .....................: | 6000

Characteristic of transient recovery voltage for AC-3 and AC-4 only:

oscillatory freguency (kHz) ..........cccooevvviviiciinnans

Measured oscillatory frequency (kHz) .................;|L1: 49
L2: 48
13: 48

Factory e | L1 11
L2:11
1L3: 11

Behaviour and condition during and after the test:

- no permanent arcing F

- no flash-over between poles P

TRF No.: 69474-1A
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- no blowing of the fusible element in the earth P P
circuit
- no welding of the contacts P
- the contacts shalt operate when the contactor or | P
starter is switched by the applicable method of
control
8.3.3.6 Operational performance capability:
utilization category ........ooccociieeeicieeen | ACT
rated operational voltage (V) v 11680
rated operational current le (A) or power (kW) ....: | 170A
Test conditions for make/break operations AC-1 only:
testvoltage (V) .o vieeveennns | L1 740
L2: 739
L3: 739
test current (A) ... | L1 172
L2:172
L3:173
power factorftime constant .............c..coceeeeienlf | L1: 0,81
L2:0,8
L3: 0,81
- 0N-tMe (MS) oo ieress s ne e seeenes | 160
- off-time (S} ..o | 4,8
- number of operating cycles ... 1 | 6000
8.3.3.6.6 |Behaviour and condition during and after the test:

- Nno permanent arcing

- no flash-over between poles

- no blowing of the fusible element in the earth

circuit

0 (T (D (T[T

- no welding of the contacts

- the contacts shall operate when the contactor or
starter is switched by the applicable method of

control

TRF No.: 69474-1Aa
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Dielectric verification:
test voltage (2 Ue + 1000 V) for 1 min (V) ........... 1| 2380

9.3.4 TEST SEQUENCE Il

Performance under short-circuit conditions

9.34.2.1 Test at de prospective current "r™:

type of SCPD ..o D Siemens NH2 gl / g6
ratings of SCPD, co-ordination type 1 .................. [ 250A / 500V
ratings of SCPD, co-ordination type 2 .................1 |-
rated operational curent le (A) AC-3 ....................| 85A
prospective current "r" (KAY ... 115
testvoltage (V) .. [ L1421
L2: 421
L3: 423
r.m.s. test current (A) .| L1 5010
L2: 5070
L3: 5090
peak current (A) ...l | L1 7440
L2: 7920
L3: 6180
power factor 0,7

1. one breaking operation of SCPD with all the L1: 473 kA%s / 6700A
switching devices closed prior to the test ?dta L2: 529 kA%s /6570 A
(A%s) /peak current F{A) ocovvivviieieinin [ L3 540 KA?s / 5700 A

2. one breaking operation of SCPD by ¢losing the [L1: 474 kA%s / 6335 A
contactor or starter on to the short-circuit Pdta L2: 465 kA’s / 6730 A
(A%s) /peak current T {A) .....cceeeecicnni 1 [ L3 558 kAs / 6890 A

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

TRF No.. 59474-1A
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Result - Remark

Verdict

A - the fault current has been successiully
interrupted by the SCPD or the combination
starter and the fuse or fusible element, or solid
connection between the enclosure and supply

shali not have melted

B - the door or cover of the enclosure has not
been blown open and it is possible 10 open the

door or cover

C - there is no damage to the conductors or
terminals and the conductors have not been

separated from the terminals

D - there is no cracking or breaking of an
insulating base to the extent that the integrity of

mounting of a live part is impaired

Both types of co-ordination {combination starters a

nd protected starters only):

E - the circuit breaker or the switch is capable of

being opened manuaily by its operating means

F - neither end of the SCPD is completely
separated from its mounting means to an

exposed conductive part

G - if a circuit breaker with rated ultimate short-circuit breaking capacity less than N
the rated conditional short-circuit current assigned to the combination or

protected starter is employed, the circuit breaker shall be tested to trip:

1) circuit breaker with instantaneous trip relays or

releases, at 120% of the trip current

2) circuit breaker with overload relays or
releases, at 250% of the rated current of the

circuit breaker

Type 1 co-ordination {all devices):

H - there has been no discharge of parts beyond
the enclosure. The starter may be inoperative

after each operation

TRF No.: 69474-13
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Type 1 co-ordination (combination and protected starters only):

| - dielectric verification test voltage (2 Ue) for

1380

Type 2 co-ordination (all devices):

J - no damage to the overload relay or other parts
has occurred, except that welding of contactor or
starter contacts is permitted, if they are easily

separated without significant deformation

K - the tripping of the overload relay shall be
conform to the published tripping characteristics,

before and after the test

L - dielectric verification test voltage (2 Ue) for

93422

Test at the rated conditional short-circuit current "Iq” < SCC "r

type of SCPD .o

ratings of SCPD, co-ordination type 1 ...............

ratings of SCPD, co-ordingtion type 2 ................

rated operational current le (A) AC-3 ..................:

prospective current "IQ7 (KA) oooeeieiiiiiieee

test voltage (V) .o L
L2:
L3:

r.m.s. test current (A} oo | LT
L2:
L3:

peak current (A} ... LT
LZ:
L3:

power factor

1. one breaking operation of SCPD with all the .

switching devices closed prior to the test IPdia L2:

TRF No.:
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Verdict

2. one breaking operation of SCPD by closing the

contactor or starter on to the short-circuit ..._.......:

L1:
LZ:
L3:

3. one breaking operation of SCPD by closing the

switching device on to the short-circuit ................

L1:
L2:
L3:

Behaviour of the equipment during the test

Both types of co-ordination (all devices):

A - the fault current has been successifully
interrupted by the SCPD or the combination
starter and the fuse or fusible element, or solid
connection between the enclosure and supply

shall not have melted

B - the door or cover of the enclosure has not
been blown open and it is possible to open the

door or cover

C - there is no damage to the conductors or
terminals and the conductors have not been

separated from the terminals

D - there is no cracking or breaking of an
insulating base to the extent that the integrity of

mounting of a live part is impaired

Both types of co-grdination (combination starters and protected starters only): N

E - the circuit breaker or the switch is capable of

being opened manually by its operating means

F - neither end of the SCPD is completely
separated from its mounting means to an

exposed conductive part

G - if a circuit breaker with rated ultimate short-circuit breaking capacity less than N
the rated conditional shortcircuit current assigned to the comnbination or

protected starter is employed, the circuit breaker shall be tested to trip:

TRF No.: 65474-1A



page 27 of 31

2.03.00356.1.0-K110/B&J

EN 60 947-4-1

Clause

Requirement — Test
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Verdict

1) circuit breaker with instantaneous trip relays or

releases, at 120% of the trip current

2) circuit breaker with overioad relays or
releases, at 250% of the rated current of the

circuit breaker

Type 1 co-ordination {alt devices):

H - there has been no discharge of parts beyond
the enclosure. The starter may be inoperative

after each operation

Type 1 co-ordination (combination and protected starters only):

i - dielectric verification test voltage (2 Ue) for

Type 2 co-ordination (all devices):

J - no damage to the overload relay or other parts
has occurred, except that welding of contactor or
starter contacts is permitted, if they are easily

separated without significant deformation

K - the tripping of the overload relay shall be
conform {o the published tripping characteristics,

before and after the test

L - dielectric verification test voltage (2 Ue) for

9.3.5

TEST SEQUENCE IV: (APPLICABLE FOR CONTACTORS ONLY)

Overload current withstand capability of contactors:

ambient temperature (*C) .......coicieeiee 2| 25
rated operational current le (A) max. AC-3 ..........: [ 110
test current (le) (A) .. | BBO
duration oftest: 108 ....oocovviiivieiicnieeen 2 [ 108
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Verdict

After the test, the contactor shall be substantially

in the same condition as before the test (visual

inspection)

P

Main Terminals Contactor (170A) 1 58 70
3 59 70

5 60 70

4 50 70

Auxilixary Terminals Contactor (16A) 13 41 65
14 42 65

43 40 65

Augiliary Terminal Overload Relay (4A) 95 40 65
96 35 65
Coil: 240V 50Hz 70 135
24V +10% DC 60 135
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EN 60 947-5-1
83353 Making and breaking capacities of switching elements under abnormal P

conditions: _
utilization category ............. PPN V.t 0% |1 —
rated operational voltage Ue (V) .........cc.ccccco.......1 1 240 —
rated operational current le (A) or power (kW) .....]12 -—
Conditions, make/break operations:
-test voltage UUe = 1,1 (V) i | L1 266

L2: -

L3: -
- power factor/time constant ............................1]L1: 0,31

L2: -

L3: -
- make operations: test current Ifle (A} ................:}L1: 123

L2: -

L3: -
- break operations: test current Ifle (A) .................}L1: 123

L2: -

L3: -
-on-time (Ms) ..o | 300
- operating cycles perminute ...........ccoeoooenen 1| B
- number of operating cycles ....oooeeeeeenen 1| 10 P
Behaviour and condition during and after the test: P
- no electrical or mechanical falures P
- no contact welding or prolonged arcing P
- no blowing of the fusible element in the earth P
circuit
Dielectric verification:
dielectric test voltage (V) ....coooieiiciciiien.,. 1 2000
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EN 60 947-5-1
8.3.3.5 TEST SEQUENCE ill
8.3.3.5.2 [Making and breaking capacities of switching elements under normal conditions P
utifization CategOry ..o :|AC15 —
rated operational voltage Ue (V) .c......................:| 240 ;'
rated operational current le (A) or power (kW) ....:[12 e
Conditions, make/break operations: P

- test voitage UilUe = 1,1 (V)

Lt: 266% /242 **

* 50 operation at 266V L2:

** 6000 aperations at 242V ............eeeeeeine 0 | L3

- power factor/time constant ... L1031
LZ: -
L3: -

- make operations: test current Ifle (A) ..............0|L1: 123
L2: -
L3: -

- break operations: test current Wle (A) ................:fL1: 13
L2: -
L3:

- on-time (ms} *50 oper. / **6000 oper. ................ 11160 * / 300

- operating cycles per minute ... 118

- number of operating cycles ..............cc.oevneee.... 1 | 6050

Behaviour and condition during and after the test:

- no electrical or mechanical failures

- no contact welding or prolonged arcing

- no blowing of the fusible element in the earth

circuit

Dielectric verification:

dielectric test voltage (V} ........ccocoienccncen.....1 | 2000

utilization category _..........ccoeeeicciieeiaee el

rated operational voltage Ue (V} ...t
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EN 60 947-5-1
8.34 TEST SEQUENCE IV
Performance under conditionat short-circuit current P
type of SCPD ..o :| Siemens Diazed gL / gG -
ratings of SCPD ......coooeveeeeeeeee | 2BAT 500V
prospective current (KA) ..........ccovvvvvvevivvvienicenncen i 1
test voltage (V) WUe =11 (V) . R12 277
L2: 275
L3: 276
rm.s. testourrent (A) ..ol L1 1010
L2: 1050
L3: 1020
power factor (max. 0,7) 0,7
first making operation to closed switching L1: 1650 A?s / 770A
elements: test I2dta (A%s) /ip (A)......................7|L2: 2880 A%s / 830 A

£3: 2850 A’ /1090 A

time interval between test (min. 3 min) ................

second making operation to closed switching L1: 1430 A’s /700 A
elements: test Pdta (A%s) /Ip (A) «ovoevieievineeennn 2 | L2: 2900 A%s / 830 A
L3: 2860 A%s /1080 A

time interval between test {(min. 3min) ..............

third making operation to closed switching L1: 2910 A%s f 1030 A
elements: test Fdta (A%S) /In (A) .ocveeeevieeeenl | L2: 2540 A%5 /975 A
L3:830 A% /545 A

Behaviour of the equipment during the test:

switching elements open by the normal actuating

system

Dielectric verification:

dielectric test voltage (V) 2000
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