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TEST REPORT
IEC 947-5-1/EN 60947-5-1
Low-voltage switchgear and controlgear
Part 5-1: Control circuit devices and switching elements;
Electromechanical control circuit devices

Report reference No. . ........ : CTI-CB 359 gg}::é‘;
Compiled by (+ signature) ... ... : H.Bach!, J.Wolf %%%
Approved by (+ signature) ... ... : Dr.Biegelmeier '%%‘:
Dateofissue ............... 1 4.6.1998

Testing laboratory . .. ....... .. : CTi-Testing Institute

Address ... ... : A-1195 Vienna, Greinergasse 30
Testinglocation.............. : see above
Applicant................... - Benedikt & Jager

Address ... ..o i i e, : A-1060 Vienna, Hofmiahlgasse 4
Standard ...... ... ..., IEC 947-5-1:1990

Test Report FormNo. ......... 1 947-5-1A
TRFdate................... 1 95.09

TRF originator .............. : OVE

Copyright blank test report : OVE

Testprocedure .............. : CB-scheme, CCA-scheme
Procedure deviation . ... ...... 1 none

Non-standard test method . . ... : none

Type of testitem ............ : Auxiliary contact block
Trademark . ................ : Benedikt & Jager

Model/type reference .. ....... T RH 11

Manufacturer .. ............... : Benedikt & Jager

Rating . .................... :AC 1 440V AC 10 A(IEC 947-4-1)

Copy of marking plate

=

A4

TRF No.: 947-5-1A(95-09) TRF originator: OVE
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Test item particular

- method of operation ...

: mechanically coupled with contactor

- switching positions ... : ON - OFF
- number of circuits... 12
- kind of current ... :AC
- number and kind of contact elements... :1NO+1NC
- rated frequency (Hz) ... :50-60
- number of positions of main contacts ... 2
Rated and limiting values, main circuit :forAC 1
- rated operational voltage U, (V) ... 1440V
- rated insulation voltage U, (V) ... 1440V
- rated impulse withstand voltage U, (KV) ... 14 kV
‘| - conventional free air thermal current Iy, (A) ... :10A
- conventional enclosed thermal current lye (A) ... :10A
- rated operational current | (A) ... 10 A
- rated uninterrupted current |, (A) ... :10A
- utilization category ... :AC1
Short circuit characteristic
- rated conditional short-circuit current I (kA) ... - 1TKA
Co-ordination of short-circuit protective devices
- kind of protective device ... :fuse 10 AgL
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(ail)

TRF No.: 947-5-1A(95-09)

TRF originator: OVE
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General remarks:

.(seeremark #)" 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 seperator.
The test results presented in this report relate only to the item tested.

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

IEC 947-5-1/EN 60947-5-1

Cl. Requirement - Test Result Verdict

52 MARKING

Data shall be preferably marked on the equipment:

a - manufacturer's name or trade mark l:;./,' 2 5 2

VI

b - type designation or serial number LM AA

Data shall be included on the nameplate, or on the equipment,

or in the manufacturer‘s published literature:

c - number of this standard fec Go9s -t y
d - rated operational voltages G40V bad
e - utilization category and rated operational currents at the
. o AcA Aoa 440 7
rated operational voltages of the control circuit device
f - rated insulation voltage LLoy P
g - rated impulse withstand voitage 44y P
h - switching overvoltages, if applicable < 4/< 4 {
i - IP code, in case of enclosed controi circuit device P20 g
j - pollution degree 2 P
k - type and maximum ratings of short-circuit protective -
A Fuge Ao A 8 L y
device
| - conditional short-circuit current if less than 1000A N
m - suitability for isolation, where applicable N

TRF No0.:947-5-1A(95-09) (3) TRF originator: OVE
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IEC 947-5-1/ EN 60947-5-1

Cl. Requirement - Test Result Verdict
7.1 CONSTRUCTION
711 Materials
712 Current-carrying parts and their connection
713 CLEARENCES
Uimp is given as: Gl r
- Max. value of rated operational voitage to earth 5@@ Vv / 6@@ ‘/ -
- Nominal voltage of supply system 30l400 V/q@@/{y‘j@v -
-overvoltage category E / _Z[]_— -
- Pollution degree 3 -
- Field in- or homogeneous [ Ao Mo Liesnsoc L |7
- Minimum clearences (mm) ) -
- Measured clearences (mm) > 3 [Q
Uimp isn‘t given N

- Rated insulation voltage Ui (V) -

le / -

- Minimum clearences L-L./ L-A (mm) / -

- Measured clearences L-L/ L-A (mm) /
CREEPAGE DISTANCES

Uimp is given as:

- Material group / CTl Mot Tl é:)

- Minimum creepage distances {mm) 6J 3 -

- Measured creepage distances (mm) ~ 6[ q p

Uimp isn‘t given e /\/

- Material Column aorb pd -

- Minimum creepage distances (mm) v / -

- Measured creepage distances (mm) e

7.1.4 Actuator

7.1.41 Insulation

71472 Direction

7.14.3 Actuating force (or moment)

7.1.4.4 Limitation of rotation (of rotary switch)

7.1.45 Emergency stop

TRF No.:947-5-1A(95-09) (4) TRF originator: OVE
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IEC 947-5-1/EN 60947-5-1

Cl. Requirement - Test Result Verdict
715 Indication of the contact position A
7151 | Indication means AN
7.1.5.2 | Indication by the actuator AN
716 Conditions for control switches suitable for isolation /\/

TRF No.:947-5-1A(95-09) (5)

TRF originator: OVE
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IEC 947-5-1/ EN 60947-5-1

Cl. Requirement - Test Result Verdict
8.3.1.a Testsequence | HE AT O LT H CondFA Cro R R 3
8.3.3.3 Temperature-rise
ambient temperature 10-40°C 24 °C -
test enclosure W x H x D (mm x mm x mm) AT > At e AR | -
material of enclosure Cfeel -
NO-contacts, test conditions::
- rated operational current le (A) (g?A Lov coecterctor) Ao -
- cable cross-section (mm2) (/fg‘.%z L rfaf-'fc&"j AT -
temperature-rise of NO terminals <=..... 65K see teble ((’“‘3’4 ) &
NC-contacts, test conditions: ., chwcrrorr ecpecl wHi NO ~coc fcket
- rated operational current le (A) // -
- cable cross-section (mm?) / -
temperature-rise of NC terminals <=.......... K
coils and electromagnets, test conditions: Co DTACTD 12 ﬁ €3
- rated control supply voltage Us (V) 2o0 -
- Class of insulating material F -
temperature-rise of coil and electromagnets <=............ K N
8.3.3.2 Operating fimits N
8.3.3.2.1 | Power-operated equipment / N
Ambient temperature L/ -
rated control supply voltage Us (V) / -
Frequency (Hz) 17 -
limits of close satisfactorily at any value between 85% //
and 110% of rated control supply voltage Us /
limits of drop out and open fully are /
75% 1o 20% for a.c. and
75% to 10% for d.c.
8.3.3.4 Test of dielectric properties, impulse withstand voltage (Uimp indicated);

- verification by measurement of Clearances instead of

testing

N

- rated impulse withstand voltage (V)

//Oc')o

- test Uimp auxiliary circuits (kV)

4,3

f)

TRF No.: 947-5-1A(95-09)

(6)

TRF originator: OVE
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IEC 947-5-1/EN 60847-5-1

Cl.

Requirement - Test

Resutt

Verdict

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

- rated insutation voitage (V)

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

/,/
e

8.2.4

Mechanical properties of terminals

e beal pp) My coll Ferlvals

8.24.2

Mechanical strength of terminals

C)y/: d»uMC)(eL"f RZ(/F\‘éC?//%(g

maximum cross-sectional area of conductor (mm?2)

)

/‘ -

diameter of thread (mm)

/-

torque (Nm)

/
{
]

5 times on 2 separate clamping units

i
i

3.243

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

/

/
1}
[

7

{

conductor of the smallest cross-sectional area (mm?)

number of conductor of the smallest cross section

diameter of bushing hole (mm)

height between the equipment and the platen (mm)

mass at the conductor(s) (kg)

135 continuous revolutions: the conductor shall neither

slip out of the terminal nor break near the clamping unit

3.24.4

Pull-out test

force (N)

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

nor break near the clamping unit

Fiexion test

conductor of the largest cross-sectional area (mm?)

number of conductor of the fargest cross section

diameter of bushing hole (mm)

height between the equipment and the platen (mm)

-~

mass at the conductor(s) (kg)

135 continuous revolutions: the conductor shall neither

slip out of the terminal nor break near the clamping unit

]

TRF No.:947-5-1A(95-09)

TRF originator: OVE
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< CTI-CB 359 >

IEC 947-5-1/EN 60947-5-1

Cl. Requirement - Test Result Verdict

Pull-out test
force (N) / -
1 min, the conductor shall neither slip out of the terminal
nor break near the clamping unit
flexion test /
conductor of the largest and smallest cross sectional -
area (mm?)
number of conductor of the smallest cross sectional, -
number of conductor of the largest cross sectional
diameter of bushing hole (mm) / -
height between the equipment and the platen (mm) / -
mass at the conductor(s) (kg) / -
135 continuous revolutions: the conductor shall neither /
slip out of the terminal nor break near the clamping unit / )
Pull-out test /
force (N) L -
1 min, the conductor shall neither slip out of the terminal /
nor break near the clamping unit /

TRF No.: 947-5-1A(95-09) (8) TRF originator; OVE
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IEC 947-5-1/EN 60947-5-1

Cl.

Requirement - Test Result Verdict
Test sequence ll
8.3.3.5 | Making and breaking capacity 7

utilization category AC1 (Ec 963G |~
rated operational voltage Ue (V) Y2PAP -
rated operational current le {A) or power (kW) AD -
Conditions, make/break operations AC1 only: /O
- test voltage U/Ue = 1,05 (V) L 462 -

L2

L3:
- test current I/le = (A) A5 Te Lt: ¢ -

L2:

L.3:
power factor / time constant L o £ -

L2:

L3:
on-time (ms) Poo -
off-time (s) ?/ e -
number of make/break operations o 7

Behaviour and condition during and after the test

- no permanent arcing (P

- no flash-over between poles 24
- no blowing of the fusible element in the earth circuit /9

- no welding of the contacts 77
- the contacts shall operate when the contactor or starter

is switched by the applicable method of control //)

TRF No.: 947-5-1A(95-09)

(9)

TRF originator: OVE
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IEC 947-5-1/EN 60947-5-1

Cl. Requirement - Test Result Verdict
8.3.3.6 Operational performance capability 7?
utilization category AC1 e 62 —Goq | T
rated operational voltage Ue (V) 44 -
rated operational current le (A) or power (kW) A -
Conditions, make/break operations AC1 only: 7
- test voltage U/Ue = 1,05 (V) L1: 4 ge -
L2:
L3:
- test current lfle = (A) L1: 7o -
L2:
L3:
power factor/ time constant L1: é} 4 -
L2: B
L3:
on-time (ms) Doo -
off-time (s) 2/ 3 -
number of make/break operations Eo=0c f
8.3.3.6.6 | Behaviour and condition during and afier the test
- no permanent arcing 7~
- no flash-over between poles f
- no blowing of the fusible element in the earth circuit 7
- no welding of the contacts ~
- the contacts shall operate when the contactor or starter
is switched by the applicable method of control P
dielectric verification
test voltage (2xUe + 1000V) for 1min (V) A PFo /0

TRF No.: 947-5-1A(95-09)

TRF originator: OVE
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IEC 947-5-1/ EN 60947-5-1
Cl. Requirement - Test Result Verdict
8.3.3.5.3 | Making and breaking capacities of switching elements under abnormal conditions

utilization category

rated operational voitage Ue (V) /’ -
rated operational current e (A) or power (kW) /F -
Conditions, make/break operations: /’i
- test voltage U/Ue = 1,1 (V) L1 1;'] -
L2: f
L3: /
power factor / time constant L1: /j -
L2: /
L3: ‘ /
- make operations test current l/le = ......... (A) L1: / =
L2:
L3:
- break operations test currentlfle=.......... (A) L1: -
L2:
L3:

on-time (ms)

operating cycles per minute

number of operating cycles

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 verfication

dielectric test voltage (V)

TRF No.: 947-5-1A(95-09)

(11)

TRF originator: OVE
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IEC 947-5-1/ EN 60947-5-1
Cl. Requirement - Test Result Verdict
utilization category 1 -
rated operational voltage Ue (V) / -
rated operational current le (A) or power (kW) 7 -
Conditions, make/break operations: /
- test voltage U/Ue = 1,1 (V) L1: 7 -
L2: /
L3 /
power factor/ time constant L1 / -
L2:
L3:
- make operations test current l/le = ......... (A) L1 -
L2:
L3:
- break operations test current l/le = .......... (A) L1: -
L2:
L3:
on-time (ms) -

operating cycles per minute

number of operating cycles

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 verfication

dielectric test voltage (V)

TRF No.: 947-5-1A(95-09) (12)

TRF originator: OVE
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{EC 947-5-1/ EN 60947-5-1

Cl.

Requirement - Test Result Verdict
Test sequence il
8.3.3.5.2 | Making and breaking capacities of switching elements under normat conditions

utilization category

rated operational voltage Ue (V)

]

rated operational current ie (A) or power (kW)

Conditions, make/break operations:

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

L1:
L2:
L3:

power factor/ time constant

L1:
L2:
L3:

- make operations test currentlfle = ......... (A)

L1:
L2;
L3:

- break operations test current l/le = .......... (A)

L1;
L2:
L3:

on-time (ms)

operating cycles per minute

number of operating cycles

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 verfication

dielectric test voitage (V)

TRF No.: 947-5-1A(95-09)

(13)

TRF originator: OVE
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|EC 947-5-1/ EN 60947-5-1

Cl. Requirement - Test Result ) Verdict
utilization category '
rated operational voltage Ue (V) ; -
rated operational current le (A) or power (kW) / -
Conditions, make/break operations: /
- test voltage U/Ue = 1,1 (V) L1: -
| L2:
L3: - {
power factor/ time constant L1 / -
L2: /
La: /
- make operations test current lfle = ......... (A) L1: f/g -
L2: !;
L3: ,,!f
- break operations test current lfle = .......... (A) - L1 / -
L.2: f
L3: f‘f
on-time (ms) ; -
operating cycles per minute / -
number of operating cycles f

Behaviour and condition during and after the test f

- no electrical or mechanical failures

- no contact welding or prolonged arcing

- no blowing of the fusible element in the earth circuit

dielectric verfication

dielectric test voltage (V) {

TRF No.: 947-5-1A(95-09) (14) TRF originator: OVE
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page
IEC 947-5-1/EN 60947-5-1
Cl. Requirement - Test Result Verdict
Test sequence IV r
8.3.4 Performance under conditional short-circuit current P
type of SCPD DPIALED f
ratings of SCPD Ao A gl -
prospective current (kA) (ol -
test voltage U/Ue = 1,1 (V) L1: 250 -
L2: 250
3. 250
r.m.s. test current (A) L1: A@22 -
L2: A@30
L3: A@AC
power factor (max. 0,7) @ 65 -
first making operation to closed switching elements LIA] 12t [A%s]
L1
L= 444 V< 454 | P
L3:
time intervall between test (min. 3min) 2 s -
second making operation to closed switching elements I[A] 1t [A?s]
L1:
L2l =4fq | < a9 | P
13:
time intervall between test (min. 3min) v -
third making operation to closed switching elements 1,(A] 12t [A%s]
L1:
L:fs A4 < 489 i
L3:
Behaviour of the equipment during the test P
switching elements open by the normal actuating F
system
dielectric verfication r
dielectric test voitage (V) 482 / A, 2/5'@:0 P
TRF No.: 947-5-1A(85-09) (15) TRF originator: OVE
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IEC 947-5-1/ EN60947-5-1

Cl. Requirement - Test Result Verdict
7.1.11 Degree of protection of enclosed equipment
Degree of protection iP 2@
Test for first characteristic P
Test for first numeral 1 N
Test for first numeral 2 jenated dest f?i‘ﬂaer P
B A Swam  sphece P
Test for first numeral 3 N
Test for first numeral 4 /
Test for first numeral 5 /

Test for first numeral 6 ' / B

TRF No.: 947-5-1A (95-09) (16) ' TRF originator: OVE
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IEC 947-5-1/EN 60947-5-1

Cl.

Requirement - Test

Result

Verdict

Test for second characteristic

o

Test for second numeral 1

Test for second numeral 2

Test for second numeral 3

Test for second numeral 4

Testfor second numeral 5

Test for second numeral 6

Test for second numeral 7

Test for second numeral 8

TRF No.:947-5-1A(95-09)

(17)

TRF originator: OVE
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JEC 947-5-1/EN 60947-5-1

Cl. Requirement - Test

Result

Verdict

TABLE: temperature rise measurements

temperature rise dT of part:

required dT(K)
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TRF No.: 947-5-1A(95-09) (18)
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Remarks
The aus Lo r% covtect block R AA (S
O\G 813\,\60( ‘o be (joup (e A o b ()\L;(LOM‘M«%
-L\,)PQ_ S OQ C Ov A,@{ C. LO S
R 2S = xx ( coveced  <B/AT  A41 )
R u@ - xx ( coveced <3/AT AdsH)
R&3 ~ xx ( covered CB/AT /{@5’“’4)
TRF No.: 947-6-1A(95-09) (19) TRF originator; OVE



