TEST REPORT
EN 60998-2-1:2004 and IEC 60998-2-1:2002

Connecting devices for low voltage circuits for household and similar purposes
Part 2-1: Particular requirements for connecting devices as separate entities with
screw-type clamping units

Report Reference No......................... 97995-594558 )

Tested by (name + signature)............ Jean-Baptiste PASSIEUX ‘Bﬁw&——- .....
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Test specification:
Standard........c.ooceiiii @ IEC 60 998-2-1:2002 (see also IEC 60 998-1:2002)

] EN 60 998-2-1:2004 (see also EN 60 998-1:2004)
Testprocedure ............c.cocveeveeceneennn D CCA

s
Non-standard test method ................... N/A
Test Report Form No....................... IECEN60898 2 1A
TRF originator. .............c.ccooeeveeeee. KEMA

Master TRF ........c..ooo et 200407

Procedure deviation ...

Type of test object............................... Connecting devices
Trademark.........c.coccccoeeeeviinnnene.... LEGRAND
Model/type reference ......................... 461VF600
Manufacturer..............ccccecce v, LEGRAND
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Test item particulars:

NUMBET Of trMHNAIS -.vvvvvveooevereeeeeseeseeeseesssoeeeeeeeeereeees s L] single [E multiway
FUNCHION 1 uteeeersser et : D junction |E tapping |:| juncticn and tapping
Protection against electric shock.........coiiilt D with [Z without
Means Of fIXING ...vivevee e & with D without
IP NUMDBET ..o :IP0OD
Ambient temperature...............cnn e |E without T marking [:] with T marking (°C):
Type of terminals, SCrew-type ... : E pillar |:| saddle
D screw D mantle
|:] stud Dunprepared
Rated connecting capacity (mm?) ... : |:| 0,5 mm? D 0,75 mm? D 1 mm? @ 1,5 mm?

[X] 2,5mm? @4 mm? & 6 mm? @ 10 mm?
DJ16mm? [ }25mm? []35 mm?

Type of CONNECION ... @ rigid |E flexible
Rated voltage (V 8.¢. / V d..) oo . RIAC Bsle

Copy of marking plate and summary of test results {information/comments):

Informations

reference of producl 0461VF60D
i reference catalogue 601290
Nomenclature
Description Quantity Material Review

Transparent support 1 PC

4 hole diameter 4.5
Bar 1 8 holes 1 brass 4 hole diameter 5.5
Screw diameter 4mm 4 _galvanized steel
Screw diameter 5mm 4 galvanized steel

TRF No.: IECENG0998 2 1A TRF originator: KEMA
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Summary of testing:

Full tests

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)

TeStiNG ... :

Date of receipt of testitem ... R - 120272010

Date {s) of performance of tests..................oco . February — March 2010

General remarks:

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 Issuing testing
laboratory.

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

Throughout this report a @comma or D point is used as the decimal separator.

TRF No.. IECENG0998 2 1A TRF ariginator: KEMA
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EN 60 998-2-1:2004 and |IEC 60 998-2-1:2002

Cl. Requirement - Test Result - Remark Verdict

8 MARKING

8.1 On main part;
a) rated connecting capacity (mMm?) .........cccveervenene. : P
b} rated insulation voitage (V... : P
¢) T marking (°C) (f >40°C or <-5°Cl.....ccovvevnen : N/A
d) type referenCe. ... e : P
e) manufacturer's or responsible vendor's name, P
trademark or identification mark....................c.c...... :
IPEF>IP20 e : N/A
Type of acceptable conductor "r or "f" N/A
Small devices: only d) and e) indicated on device N/A
All marks visible on smallest package unit N/A

82 Multiway terminal devices: at least two adjacent N/A

8.4 Marking: durable and easily legible; 15 s water; P
15 s hexane

9 PROTECTION AGAINST ELECTRIC SHOCK
Live parts not accessible N/A

10 CONNECTION OF CONDUCTORS

101 Connecting devices allow correct connection of P

conductors
10.101 Terminals accept two or more conductors and

accept rigid and/or flexibie unprepared conductors

10.102 Each terminal accepts conductors (table 101) and provides the connection of at
least two successive smaller cross-sectional areas:
Rated connecting capacity (mm?)..........cceveeirnnn :11.5-10/ 1,516
Suitable for connecting cross-sectional areas 1,5-10/1,5-16 P
(MIM2) e :
10.103 Terminals accept rigid and flexible conductors P
(table 101), unless otherwise specified (see 8.1)
Smallest diameter (mm}; largest diameter (mm)....:11,5-42/15-53
Tightened and loosened 5 times; torque (Nm); 1,21 2; 1l

table NUMDEN .. :

During the test: terminals show no damage P

TRF No  IECENG0998 2 1A TRF originator: KEMA
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EN 60 998-2-1:2004 and IEC 60

998-2-1:2002

ClL

Requirement - Test

Result - Remark

Verdict

10.104

Terminals clamp the conductor without undue damage:

Smallest cross-sectional area (mm?}; height H
(MM); MAsS {(KQ) oo e :

1,5;260;04

Largest cross-sectional area (mm?); height H
(MMY; Mass (KG)..ovo oo

10,280 ;2
16:300; 2,9

Torque: as 10.103; during the test: the conductor
does not slip out, no break near clamping unit and
no damage

12/2

10.105

Pull test:

- min. cross-sectional area (mm?); pull (N) .............:

15,40

- max. cross-sectional area (mm?); pult (N)............. :

10;90/16; 100

- torque (Nm) (table 102)........ccoceoriir ]

1,212

- during the test the conductor does not come out

10.106

Rigid conductor: rated cross-sectional area (mm?) .:

10

Flexible conductor: rated cross-sectional area

6

Torque: as 10.103; after the test no wire of the
conductor escaped

1,2/2

CONSTRUCTION

Clamping units clamp conductors reliably and
between metal surfaces

Connecting devices: insulation of conductors not in
contact with live parts of different polarity

Insulating lining: adequate mechanical strength and
secured in a reliable manner

Current-carrying parts: adequate mechanical
strength, electrical conductivity and resistance to
corrosion; type of metal ...

Current-carrying parts not made with electropiated
coating if subjected to mechanical wear

11.6

Terminals: possible to connect number of conductor
manufacturer:

s as specified by the

-number of ConduCtOrs ......oceveee e

- rigid, cross-sectional area (mm?) ... :

10/16

- flexible, cross-sectional area (mMm?)..........c.cc

8/10

Fixing means of bases do not serve any other
purpose

TRF No.: IECENG0998_2 1A

TRF oniginator: KEMA
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EN 60 998-2-1:2004 and IEC 60 998-2-1:2002
Cl. Requirement - Test Result - Remark Verdict

11.101 Screws and nuts of earthing terminals adequately P
locked against accidental loosening

Not possible to loosen without a tool

11.102 Screws and nuts do not serve to fix any other
component, and
are not of metal which is soft, such as zinc or P
aluminium

11.103 Rigid wire or wire of flexible conductor cannot slip P
out

11.104 Terminals permit insertion of largest conductor:
- rigid conductors: cross-sectional area {(mm?); 1042
max. diameter (MM} ... 16:5,3
- flexible conductors: cross-sectional area (mm?); [6;2,9 P
max. diameter (mm).............! 10:3.9

12 RESISTANCE TO AGEING, TO HUMIDITY CONDITIONS, TO INGRESS OF
SOLID OBJECTS AND TO HARMFUL INGRESS OF WATER

12.1 Connecting devices resistant to ageing; after the gTO °C D T+30°C= P

test (168 h): no cracks visible, not sticky or greasy,
no damage; test temperature (°C) ...

12.2 After humidity test (91-95%): no damage; test [ )168h <] 48 n
duration (168 h for connecting devices > 1Px2, 48 h
fOr all Other)...cccvo i

12.3 IPtest {IEC 529) ...l | IPOQ NA
After the test, electric strength test as 13.4, and IPx NA

no appreciable entry of water NA

13 INSULATION RESISTANCE AND ELECTRIC STRENGTH

13.3 Clamping unit connected with: smallest
cross-sectional area (mm?); largest cross-sectional
Area (MM2) ...

Insulation resistance (500 V d.c. for 1 min):

1) between all clamping units connected tegether P
andthebody >5MQ ... :

2) between each clamping unit and all others P
connected tothebody >5MO ...

3) between metal foil and the body >5MQ ... NA

TRF No.. IECENS0998 2 1A TRF originator: KEMA
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EN 60 898-2-1:2004 and IEC 60 998-2-1:2002

Cl. Requirement - Test Result - Remark Verdict
3a)} if necessary, between live parts and metal NA
covers and enclosures > SMQ ...
3b) if necessary, between live parts and surface on NA
which the base is mounted >5MQ ...

134 Electric strength {(a.c. for 1 min): ne flashover or breakdown:

1) test voltage (V} ...ocooeeeieeceeee e | 2500
2)testvoltage (VY ..o | 2500
J)testvoltage (V) ool NA
3altestvoltage (V) ..o NA
3b) test voltage (V) ...oooeeeeen e NA

14 MECHANICAL STRENGTH

14.2 Tumbling barrel {for < 50 g): 50 falls; after the test NA
no damage

14.3 Impact test (for > 50 g): 10 blows:

- height of fall: 7,5 cm P
- height of fall: 10 cm NA
- height of fall: 20 cm NA
- height of fall: 25 cm NA
After the test, no damage and live parts shall not P
become accessible

15 TEMPERATURE RISE
Terminal. ... D single multiway
T M@KING (PC) vt | L YOS (°C): NA
Largest cross-sectional area (mm?}.....cc..ecvvvvveen | 10/ 16
Conductors ...l | TG P
Torque (Nm); table number........ ... (1,2/2;14
Rated connecting capacity (mm?)..............c..c.......... | 10 / 16
Testourrent (Ad........cocovviiiii sl | DT L 76
Temperature rise does not exceed 45 K (1}............[ £ 24 (57A) P
Temperature rise does not exceed 45 K (2).............| £ 24 (76A) P
Temperature rise does not exceed 45K (3)............: N/A

TRF No.. IECENG0998 2 1A

TRF originator: KEMA
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EN 60 998-2-1:2004 and IEC 60 998-2-1:2002

Cl.

Requirement - Test

Result - Remark

Verdict

16

RESISTANCE TO HEAT

16.2

Heating cabinet: no damage, after the test,
markings still legible; test temperature (°C)

X 85°C

[IT+45°C=

16.3

Ball-pressure test (125 °C) for parts necessary to
retain current-carrying parts in position

Ball-pressure test for parts not necessary to retain
current-carrying parts in position; test temperature

[[]70°C

1 Ja0+ ...

N/A

<2mm

17

CREEPAGE DISTANCES, CLEARANCES AND DISTANCES THROUGH

SEALING COMPOUND

Creepage distances (mm} and clearances {(mm)
between live parts of different polarity.....................:

>8:>8

idem, requirement (MmM)...........cccoeoeiiiiiiiiee e :

24:24

Creepage distances (mm) and clearances (mm}
between live parts and metal covers and
BNCIOSUTES ..o e el

idem, requirement (MM)...........coooi il

N/A

Creepage distances {mm) and clearances {mm)
between live parts and surface on which the base
I8 MOUNEE ..o

>8:>8

idem, requirement (Mm}.........cccooiiiiie e :

24;z4

Distances (mm) through sealing compound
between live parts and surface on which the base
ismounted ... el

idem, requirement (Mm)................ii

N/A

18

RESISTANCE OF INSULATING MATERIAL TO ABNORMAL HEAT AND FIRE

Glow-wire test {850 °C) for parts necessary to
retain current-carrying parts in position

Glow-wire test {650 °C) for parts not necessary to
retain current-carrying parts in position

N/A

No visible flames and no sustained glowing, or if
flame and glowing, extinguish within 30s...............0

No ignition of the tissue paper or scorching of the
board

TRF No.. IECENG0998 2 1A

TRF originator: KEMA
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EN 60 998-2-1:2004 and IEC 60 998-2-1:2002

Cl. Requirement - Test Result - Remark Verdict

19 RESISTANCE OF INSULATING MATERIAL TO TRACKING

50 drops, 175 V, solution A (IEC 112): no flashover | Creepage distances > 2 x 4mm N/A

Instaliation in distribution board

TRF No | IECENB0998 2 1A TRF originator KEMA
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PHOTO OF TEST SAMPLE(S)
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Re

MAXIMUM UNCERTAINTIES CHART
ANNEX N°1

This chart shows the maximum uncertainty values according to test that may be related in this document

Test Measurement uncertainty
(k=2)
Insulation resistance measurement 16 %
Dielectric strength verification +45%
Temperature rise test +3.5K
Temperature measurement (with thermocouple) +28°C
Ball-pressure test — impression measurement -0mm  +0.25mm
Clearance and creepage distances and other dimensional measurements + 013 mm
performed with a calliper rule
Time measurement performed with an oscilloscope +35%
Power dissipation measurement £33%
Crushing of pins of plugs and portable socket-outlets + 0.02 mm
impulse withstand voltage 1.2/50 {voltage amplitude) +4%
Residual voitage verification with nominal discharge current +4 %
Resistance measurement 2%
Power measurement +21%
Current measurement +21%
Voltage measurement +21%
Leakage current measurement £2%
Time or time interval
+ Range from 1s to 9 min t03s
+ Range > 9 min +01%
Humidity measurement {hygroscopic treatment, conditioning)
¢ 50 % RH to 90 % RH 1+ 3% RH
e >90 % RH + 4% RH
Force measurement {dynamometer) for mechanical strength test, pull test, test +25%
probe entry
Mass measurement (weight)
¢ 0 gto5kg (0O Nto49.05N) +0.2%
¢ 5kgto9kg(49.05N to 88.29 N) +3g (x0.03N)
* 9 kg to 50 kg (88.29 N to 490.5 N) +14 g (£ 0.14 N)
Earth resistance measurement 2%
Dimensional measurement performed with a rule +0.7mm
Needle flame test — Flame height +1.8mm
Comparative tracking index measurement +25V

k = coverage factor APP_INSTALL_E_V2




