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TEST REPORT
EN/IEC 60 947-5-1

Low-voltage switchgear and control gear
Part 5: Control circuit devices and switching elements

Section 1: Electromechanical control circuit devices

Report reference No.: 04-1K-0080.01
Compiled by (+ signature) ................. : Ernst Pinggera (;% ;f e —
Approved by (+ signature) ................. : Bemardo Rieder @ é ) 2 _
Date of ISSU@ ......cccevveeererieeeseserrecncnne 1 26.04.2004
CCA Testing Laboratory Name: SEV Swiss Electrotechnical Association Iﬁus}\
AQAIBSS ......ccooveeere oo . Luppmenstrasse 1, CH-8320 Fehraltorf \as T‘:\9)
Testing location/procedure ................ : CCATL [J SMT [ ™P [J STS 001
Address ........oeceevvinicennnee e . as above
Applicant’s Name: Matsushita Electric Works (Europe) AG
Address : Rudolf-Diesel-Ring 2, D-83607 Holzkirchen
Test specification
Standand..........ccooeerrrierrenineecnne : EN 60947-5-1:97+A12:99+A1:99+A2:00
see also EN 60947-1:99+A1:00+A2:01
Test procedure...........cococovveuveereecceenns : Component test:
Test sequences: 1l, Il and IV
Procedure deviation............cccceeveunne. : None
Non-standard test method................. : None
Test Report Form 609475-1A
TRF OAGINGLOF .....coeeveeeeeeevercreeenans : OVE (SEV)
Master TRF (date).......cccccovveevcrevennne : Dated 1995-09 (2002-07)

Copyright © 2001 IEC System for Conformity Testing and Certification of Electrical Equipment
{IECEE), Geneva, Switzerland. All rights reserved.

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

interpretation of the reproduced material due to its placement and context.

Test item description:

Trademark.........ccccvevivvveveirenecrensenienens . Matsushita; NAIS

Modelitype reference..............cu.c.... : SFN4D-DC 24V

Manufacturer ............occvervmererrineienae : Matsushita Electric Works (Europe) AG
Address .........cccovvveminiiivrecree e : Rudolf-Diesel-Ring 2, D-83607 Holzkirchen
Ratings ..ocoovveverrercerinerecnccerecsnsisensenes . AC-15: 6A, 230V; DC-13; 6A, 24V

Markings........cccerevvvunrvcrenevnseresnnnnns : Seepage4
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Control switching elements

- method of operation.........cccccceeecnnane.
- switching positions ...............
- number of circuits........
- kind of current ........ccocvvveeveienns .
- number and kind of contact elements................:
- rated frequency (Hz) .....ccoevnvrverienccnnenenneeenee .
- number of positions of main contacts................:
-Tamb. ....ccoeenenee
- Rated coil voltage.......ccouccvvrerrennencenreesenennes
- Degree of Protection

- contact material.........c.........
- rated operational voltage Ue (V)......... e
- rated insulation voltage Ui (V)....covvniiniininnidl
- rated impulse withstand voltage Uimp (kV).......:
- overvoltage Category.. . ummimrsissnennsnsessinns
- conventional free air thermal current lth (A) .......

- conventional enclosed thermal current Ithe (A).:

- rated uninterrupted lu (A)...............
- pollution degree.......... cetrere e
- utilization category......c.ccecveernsissmeniiniinionns

Electro mechanical
2

6

AC/DC

4a) 4A; 2B

50/60 Hz

2

standard

24VvDC

AgSnO, with Au flash
230VAC

AC-15: 6A, 230V
DC-13: 6A, 24V

6A gG, DIl 500V
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Possible test case verdicts :

Test case does not apply to the test object : N (A)

Test item does meet the requirement : P(ass)
Test item does not meet the requirement : F(ail)

Test case not checked : -

Testing

Date of receipt of test item : 08.03.2004
Date(s) of performance of test : 26.04.2004

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 (point) is used as the decimal separator.

This test report is not valid as a Test Report according to a MRA (example CCA, ENEC, Keymark) or a
private scheme (example SEV system no. 5) unless appended to a corresponding cettificate issued by a
patticipating or authorized certification body, in accordance with the rules of the MRA or the private

scheme.

Remarks:

Test items do meet the requirements of EN 60947-5-1

Test sequence |, Il and IV
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Test overview

EN 60947-5-1
Test sequences |Testno. 1 Testno. 2 Testno. 3 Testno. 4 Sampile no:
[ N
I X X 11;102; 11 3; 11 4;
1l X X WA, 1 2; 11 3; 1 4,
% X X — IV1;iv2
\' --- --= — N
Vi --- — -—- N
Annex J --- -- == - N
Annex K - -- -- -- N

C\> Vil

g Annex K - -- - - N

Vil
EN/IEC 60947-5-5
7.3.2,7.4,7.5, N
7.6,7.7
Markings:

O

1V
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EN 60 947-5-1
Clause Requirement - Test Result - Remark Verdict
8.3.3.5 TEST SEQUENCE |i
8.3.3.5.2 Making and breaking capacity under normal conditions (AC)
Sample no: i1 2 P
- contact material .......cccovverinnnnvencenese e :| AgSnO; with Au flash P
- utilization category ... :|AC-15 AC-15 P
- rated operational voltage Ue (V) .......ccoccovevvcnnneee. 1| 230VAC 230VAC P
- rated operational current e (A) .......c.ceveeverreereenenn 1| 6A 6A P
- nuUMbeEr of CYCIES ....covcuiiiieriiriieinsnnrcricr i 6050 6050 P
- t@Sted CONACE ...vvurrevrermreerssenssesessssssessssesssssssnnns :|NO NG ¢ P
- Test circuit: figure ..., 6 6 P
Conditions, make/break operations for the first 50 cycles
- Test sequence no. 1 ok ok P
50 operations at 10 s intervals. (6/min)
- test voltage UUe = 1,1 (V) e, 1| 2563VAC 253VAC P
- make test current I/le = 10 (AAC) =1 ADC) ...... ;| 66A 66A P
- break test current I/le = 1.0 (A) ...oovecvrervneniennne 1| 6A 6A P
- power factorfime constant ..........cccvevvnienieniann. :10.3 0.3 P
- ON-HME (MS) vt :{50ms 50ms P
Test conditions, make/break operations for following 6000 cycles
- Test sequence no.2 0.5s 0.5s P
10 operations as rapidly as possible whilst
ensuring complete closing and
opening of contacts.
- Test sequence no.3 1s 1s P
990 operations at 1s intervals. (60/min)
(or fast as the device will permit)
- Test sequence no.4 10s 10s P
5000 operations at 10 s intervals. (6/min)
- test voltage UMUe = 1,0 (V) c.corvrvevcnrcnnnnccnensonnes :]230VAC 230VAC P
- make test current I/le = 10 (A) .ccccrvvernsniinranas ;| 60A 60A P
- break test current I/le = 1.0 (A) .ccovvrvvrvciieiricnean | 6A 6A P
- power factor/time constant ..............coeennvnnniennns :10.3 0.3 P
- ON-HME (MS) .ovvrrcrierincnrieees s, :150ms 50ms P
- total number of make/break operations ............... ;16000 6000 P
b 0850

toSo 4"
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EN 60 947-5-1
Clause Requirement - Test Result - Remark Verdict
8.3.3.5.5 |Behaviour and condition during and after the test:
- NO PErMAaNENt ArCiNg «..uvesmncissesseisnssnmsarseissisieseens ok ok P
- no flashover between poles........ccccvvrinneniiniicnnnnen. ok ok P
- no electrical and mechanical failures.........cccuevreenn ok ok P
- no blowing of the fusible element in the earth ok ok P
CITCUI ..o eerteceeere et sse st i ersenesar st ot soesanas
- no welding of the contactS.........ccvvenniiccnsniisninnn. ok ok P
- the contacts shall operate when the contactor or | ok ok P
starter is switched by the applicable method of
CONIOL ..ottt e
Dielectric verification:
test voltage (V) (2 Ue or min. 1000 V) for 1 min ....:| 1000V 1000V P
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EN 60 947-5-1
Clause Requirement - Test Result - Remark Verdict
8.3.35 TEST SEQUENCE Il
8.3.3.5.2 Making and breaking capacity under normal conditions (DC)
Sample no: 3 4 P
- contact material ..........covreniennicnecnen 1] AgSnO; with Au ftash P
- utilization category oo, 1]DC-13 DC-13 P
- rated operational voltage Ue (V) ......cccevinnriinnen :124VDC 24VDC P
- rated operational current [e (A) ........cccveecvrrireernenen 1| 6A 6A P
- nuMber of EYCles .o 6050 6050 P
- tested contact ..., :|NO NC P
- Test circuit: figure .........cveiicicinnnnninneeninin. 6 6 P
Conditions, make/break operations for the first 50 cycles
- Test sequence no. 1 ok ok P
50 operations at 10 s intervals. (6/min)
- test voltage U/Ue = 1,1 (V) cocecveceeiceecenrenees :126.4VDC 26.4VAC P
- make test current I/le = 10 (AAC) =1 (ADC) .....:| 6.6A 6.6A P
- break test current I/le = 1.0 (A AC/DC) .....ccccveee. 1| 6.6A 6.6A P
- power factor/time constant .......covvevenccieniiinennn :1300ms 300ms P
= ON-IME (MS) e vt s e s :1310ms 310ms P
Test conditions, make/break operations for following 6000 cycles
- Test sequence no.2 0.5s 0.5s P
10 operations as rapidly as possible whilst
ensuring complete closing and
opening of contacts.
- Test sequence no.3 1s 1s P
990 operations at 1s intervals. (60/min)
(or fast as the device will permit)
- Test sequence no.4 10s 10s P
5000 operations at 10 s intervals. (6/min)
- test voltage U/Ue = 1,0 (V) cccvvriccnniimnencnnincens :124VvDC 24VDC P
- make test current I/le = 1.0 (A) .oocevviireerescsencennns 1| 6A 6A P
- break test current I/le = 1.0 (A) .c.ceeervveccrneenennen 11 6A 6A P
- power factortime constant ..........coccerierinninnnsanne. :1300ms 300ms P
- ON-tIME (MS) civvvvnecsrninnssciessisisneenniessisnsssiensens :11310ms 310ms P
- total number of make/break operations ............... ;16000 6000 P
Loso coso ©
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Report ref. no. 04-1K-0081.01

EN 60 947-5-1
Clause Requirement - Test Result - Remark Verdict
8.3.35.5 Behaviour and condition during and after the test:
= NO Permanent arCing .......ccresrecrensnmneesnnneessssanenees ok ok P
- no flashover between poles.........oceeiverecnieciennen. ok ok P
- no electrical and mechanical failures......c..ccceerenns ok ok P
- no blowing of the fusible element in the earth ok ok P
o1 1 (o111 GOV
- no welding of the contacts.......c.cceccevirercrcenisiiiinnene ok ok
- the contacts shall operate when the contactor or | ok ok P
starter is switched by the applicable method of
ToTe 211 7] RO
Dielectric verification:
test voltage (V) (2 Ue or min. 1000 V) for 1 min ....:| 1000V 1000V P
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EN 60 947-5-1
Clause Requirement - Test Result - Remark Verdict
Test sequence lli (AC)
8.3.3.5.3 |Making and breaking capacities of switching elements under abnormal
conditions:
Snap action switching elements
Sample no; 1 1 ma P
- contact material AgSn0O2 with Au flash P
- utilization category AC-15 AC-15 P
- rated operational voltage Ue (V) 230VAC 230VAC P
- rated operational current le (A) 6A 6A P
- tested contact NO NC P
- Test circuit: figure 6 6 P
Conditions, make/break operations:
- test voltage U/Ue = 1,1 (V) 253VAC 253VAC P
- make/break operations: 60A 60A P
test current l/le (A) 10x
- power factor/time constant (ms) 0.3 0.3 P
- on-time (ms) : 50ms 50ms P
- operating cycles per minute 6 6 P
- number of operating cycles 10 10 P
8.3.3.5.5 |Behaviour and condition during and after the test:
- no permanent arcing ok ok P
- no flashover between poles ok ok P
- no electrical and mechanical failures ok ok P
- no blowing of the fusible element in the earth ok ok P
circuit
- no welding of the contacts ok ok P
- the contacts shall operate when the contactor or | ok ok P
starter is switched by the applicable method of
control
Dielectric verification:
test voltage (V) (2 Ue or min. 1000 V) for 1 min : | 1000V 1000V P
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EN 60 947-5-1
Clause Requirement - Test Result - Remark Verdict
Test sequence il (DC)
8.3.35.3 Making and breaking capacities of switching elements under abnormal conditions:
Snap action switching elements
Sample no: i3 it 4 P
- CONEACE MALEHAI ....vvvverrerverssnesess s ssesessssssesens :| AgSnO, with Au flash P
- utilization category ......ccvvreereniniieieceseens :|DC-13 DC-13 P
- rated operational voitage Ue (V) ....c.cocniinininnn :124vDC 24VDC P
- rated operational current le (A) ......ccvviineneinens 1| 6A 6A P
-tested contact ..o :|NO NC P
- Test Circuit: fIgUre ... 6 6 P
Conditions, make/break operations:
- test voltage U/Ue = 1,1 (V) ccmiiiinnnncninenns :126.4VAC 26.4VAC P
- make/break operations: 6.6A 6.6A P
test current Ile (A) 110X covveeriiieecieeciincerrenreneene :
- power factortime constant (Ms)......cocevvieiniienee s :1300ms 300ms P
- ONFIME (MS) vt eenees :1305ms 305ms P
- operating cycles per minute .........coeeicninniineiieniens 16 6 P
- number of operating cycles .........couiinvnrncnnnne 110 10 P
8.3.3.5.5 Behaviour and condition during and after the test:
- NO permanent arcing ........ceceverveeisseoseisninsnnnneeseenes ok ok P
- no flashover between poles........ccoeniicrivinenene. ok ok P
- no electrical and mechanical failures...........ccceveune. ok ok P
- no blowing of the fusible element in the earth ok ok P
CIFCUIL . eveceererserensnceeneesssesnssssessesssessesessessanesnssnsnns
- no welding of the contacts.......c..coceereiiiiiceniiciriienn ok ok P
- the contacts shall operate when the contactor or | ok ok
starter is switched by the applicable method of
CONMIOL ..vvrrerstistiiricsssncrisssnnesrississ s sesssessesassassanans
Dielectric verification:
test voltage (V) (2 Ue or min. 1000 V) for 1 min ....:| 1000V 1000V P
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EN 60 947-5-1
Clause Requirement - Test Result - Remark Verdict
8.3.4 TEST SEQUENCE IV (DC)
Performance under conditional short-circuit current
contact matetial .........ccevveverecinnrenenenenre e 11 AgSnO, with Au flash P
sample no. V-1 V-2 P
circuit acc. fig. ok ok - P
Contacts NC NO P
type Of SCPD ... :{DH Dll P
ratings of SCPD ......cccoccrimvrineninnennenae :16A gG 6A gG P
500V 500V
prospective CUITent (A) ....cveevecimiiisnneeninniesen 1| 1000A 1000A P
test voltage (V) UUe = 1,1 (VAC) ...ccccovivvivinnenn :| 253VAC 253VAC P
r.m.s. test current (A) ...oovvnvnnininicin :{1004A 1004A P
power factor (0.5..0.7) 0.67 0.67 P
first making operation to closed switching 318Apk 354Apk P
elements: test Ipk (A)/ Rdta (A2S) .....cccvecsvicriseienee 1|78 A%s 95A2s
time interval between test (min. 3 min) .....cccoueene. HK] 3
second making operation to closed switching 300Apk 268Apk P
elements: test Ipk (A)/ 12dta (A2} ......coovcvrinecnccrcnnns 11132 A%s 65 A%s
time interval between test (min. 3 min} .................. 113 3
third making operation to closed switching 232Apk 158Apk
elements: test Ipk (A)/ 12dta (A28} .....c.ccveriiiiriencnnens 1| 78A2s 48A2s
Behaviour of the equipment after the test:
- no blowing of the fusible element in the earth ok ok P
o3[ o111 SO OO
switching elements open by the normal actuating | ok ok P
system
Dielectric verification:
dielectric test voltage (V) 2 Ue min. 1000 V/1 min | 1000V 1000V P




@

page 12 of 12

Report ref. no. 04-1K-0081.01

EN 60 947-5-1
Clause Requirement - Test Result - Remark Verdict
item |Type Inv. No. Used | Comments

1 |Signal Memory Recorder 40.221.400 y -
2 |Hero Ampliflier T602E 40.221.400 y
3 [Hilo Shunt 1000 A 40.221.400 y -
4 |Hilo Shunt 250 A 40.221.400 n -
5 [Hilo Shunt 60 A 40.221.400 n -
6 [Hilo Shunt 6000 A 40.221.400 n e
7 |Multimeter Norma D3230 40.221.100 y
8 |Multimeter Fluke 45-015 40.292.300 y -
9 [Muitimeter Metex M3650B 40.222.400 y
10 [Multimeter Metrawatt M2036 40.224.000 n
11 |Clamp-on Multimeter ITT MX1200S 40.223.800 n
12 |Clamp-on Multimeter ITT MX200 93.101.000 y
13 |Resistance Bridge Pontavi WH-2 00.225.001 y -
14 [Microochm-Meter AOIP OM20 40.224.600 n e
15 [Microohm-Meter Resistomat 2304 40.293.900 n
16 |LCR-Bridge Prism 6458 40.224.700 n -
17 |Insulation-Tester Metrisa 1000V 40.224.100 n ---
18 [Insulation-Tester Norma N 40.207.100 n
22 |Power-Analyzer Norma D-6100 40.226.400 n ---
23 |Hybrid-Recorder Yokogawa HR1300 40.291.900 n =
27 |High Volitage Tester Betschard P10S 40.223.000 y
28 |Leaking-Current Tester Elabo 90-2K 40.226.300 n
29 |Thermo-Tester Technotherm 9500 40.221.000 n
30 |[Slide calliper Mitutoyo 150mm 93.5070.03 y
31 |Oven Heraeus 40.227.100 n
32 |Climatic Cabinet Herasus VUK 04/300 40.274.900 n
33 |Tumbling barrel SEV 40.220.400 n
34 [electrionic force measurement AFG-R 1000N 00.5022.06 n
35 |Tracking-test apparatus PTL 40.369.200 n ---
36 |Terminal turn and pull apparatus 016220.501 n
37 |Glow-wire-test apparatus 40.365.000 n
38 |Jointed test finger PTL 95.5087.001 n
39 |Rigid test finger PTL 95.5087.002 n ---
40 ({Testpin 3mm PTL 93.5051.100 n
41 |Testpin 1mm PTL 93.5051.100 n
42 |Measuring magnifying glass Leitz 93.5070.005 n ne-
43 [Impact Hammer PTL 40.224.900 n -




