Testing the safety of electric equipment related to product standards 1

TYPE TESTSAND ROUTINE TESTS

Standard Continuity test of Insulation Dielectric strength Discharging of |L eakage current Some other tests
protectivecircuits  |resistance electrical
charges
|[EC 60204-1 |19.2: 6-24Vac,>10A [19.3 500Vdc 194 t>1s 6.24 55, - Functional tests
Electrical Cross — DU/ {1 MW, exceptions >(supply 500 VA except on plug - retesting
equipment of [sectional area |V |S0kW >1000V or 2Uy whereis1ls, - Protection of
machines of the branch <60V or equipment
under test /mm insulation of cables: 5 min, Uesr> 2000 V charge< 60 nC
1,0 3,3
15 2,6
2,5 19
4,0 14
>6,0 1,0
IEC 60335-1 |27.5 Typetest:1 min, ForU<450V (132 - Power
Household |12Vacordc,>151, Test voltage supply t0 4 kV, 15:=200 mA, lyi, 3 100 isC<01nF [Utestingis1.06 Uy for motors, and 1.15 for - Starting
and similar  jor 25 A mA, 800 VA and 400V A abovetable 5 on page 79 By450<U < |heating devices- Py (I-pe, n-pe) and after - Heating
electrical <01W Routinetest: 1 s, lip35 mMA (tomax. 30 mA by hihg  [15kV humidity precondition (non operate) - Moisture
appliances leakages) discharge 1,06 Uy (I+n—pe); annex G resistance
routine test — Annex 13.3 Hot should not - Endurance
A: 12 Vacor dc,> 10 exceed 45 nC - Abnormal
A, supply cord < 0.2 Basic for SELV 500V operation
Wor , <01W+ Class0, Ol and 111 05mA - Mechanical
R?Eppli’ (():cirSV Insulation  [Rated voltage/ V Work. U/V per?St'ances
other: <0, type Portable class | 0,75 mA | Resistance to
U£150 |1S0<U£250 >250 . heat, fire, rusting
Stationary  [|class| —motor |35 mA | Transient
Basic 1000 1000V 12U +700 operated overvoltages
Supplementary|1000 (1750 V 1,2 U + 1450 . Protection
class | - heating|0,75mA or 0,75/KW, against electric
Reinforced  [2000  [3000V 24U + 2400 appliance. but max. SmA shock
16,3 After humidity precondition. table 7
Basic for SELV 500 V
Class|| 0,25 mA
Insulation Rated voltage/ V \Work. U/V
type U£150 [150<U£250 [>250
Basic 1000 1000V 1,2 U + 950
Suplementary (1500 1750V 1,2 U + 1450
Reinforced  |2500 3000V 24U + 2400
\Winding with C against surroundings |2 U + 1000V
Routine test —AnnexA(Class 0, Ol, I, Il app. [ClasslI|
Rated voltage/ V
Insulation type £150 > 150 -
basic 800 1000 400
Double or reinforced (2000 2500 -
(EN) IEC Typetest: 8.2.4.1 8.3.4: Type test - 8.2.2: voltageismaintained for 5 s; NOTEin7.4.4 - Temperature —
60439-1 -10 A acord.c. For PTTA Routine test — 8.3.2.: voltageis maintained for 1 s Static charge rise limits
Low- voltage [-resistance between |(partialy-type Additional dielectric testswith 1,5 x U testing from tablefal below 120 - Short-circuit
switchgear conductive part [tested low-voltage |10 for enclosures and external operating handles made |V dcin less withstand
and control and protective  |switchgear and of insulating material than 5 s after strength
gear conductor not  |control gear If the manufacturer has declared avalue of therated |disconnection - Effectiveness of
assemblies; exceed 0,1 W assemblies — impul se withstand voltage (see Table 13) — impulse the protective
Part 1. Type- 500 Vdc voltage withstand test — 1,2/50 ns — 3 times for each circuit
tested and > 1000 W /V per polarity at intervals of 1 smin or power frequency - Distances
partialy type- circuit referredto  fa.c.- 3 cyclesor dc. — 10 msfor each polarity - Mechanical
tested the nominal voltage|Rated insulation voltage  [Dielectric test voltage a.c., operation
assemblies to earth of these  [(linetoline) r.m.s. - Degree of
circuits \Y \Y protection
For main circuit and auxiliary circuits which are not - Electrica
covered by table 11 - Table 10 operation
UE 60 1000 - Protective
60< U £ 300 2000 o
- Protection
300 < U £ 690 2500 against electric
690 < U £ 800 3000 shock
800 < U £ 1000 3500
1000<U £ 1500—d.c. 3500

For auxiliary circuits which are unsuitable for being
directly supplied from the main circuit— Table 11

UE12 250

12<U£60 500

U>60 2 U+ 1000V withamin. of 1500V
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Standard Continuity test of Insulation Dielectric strength Discharging of |L eakage current Some other tests
protectivecircuits  |resistance electrical
char ges
IEC 60598—- [>10A, 05W, Typel min rouinels 10,2.2: Type: 1 min (supply has short circuit current > (82.7: |60 <50 [Luminary type max. Rm.s. - Construction
1 Luminaries |7.1 typetest: S0V, 200 mA, tripping current-100 mA) Annex Q: C> s |V leakage current |- Protect. again.
1 min. <12 Ve, routine: 1 s, tripping current— 5mA 05 nF mA acc. to hazard.
IAnnex Q: routine Inadgtion typel MW type routine live part
test: 1s,6t012V SELV —basic + classlll  [500V 400 V - Resistance to
ac. basic D [Other voltages Test voltageac. ord.c.  |Portabl[l s|<34 |classOand I 05 dust, solid
supplementaryp  [Basic 2U+1000V [15kvV e Portable, class| 1,0 object, and
nf) moisture
reinforced @ |supplementary 2U+1750V | Other |55 |< 60 ffixed—class| upto LkVA, [1LOmA - Distances
FHLV(<I0V de) L Double or reinforced AU+2750V  [1500V Cﬂ:%? increasing by 1,0 mA/kVA - Endurance
Routine: dll D o up to amax. Of 50mA - Thermal tests

- Resistance to
heat, fire,
tracking

IEC 60742 (235 17.2 17.3 - Output voltage
I solating <12V,>25Ao0r15 |Lmin,500V dc 1 min, routine: 2 s and current
transformers |y Insulation MW Working voltage - short-circuit
and safety 01w type voltage
isolating routine <12V, >10 |basic 2 Ins.type |[E50| 15250 440 (690 [1000 - Heating
transformers A 0 - short-circuit
— Partly supplement (5 basic 250 | 101750 2100 |2500 [2750 and overload
overseeded ary 00 protection

reinforced |7 reinforced [500 | 20[3500 [4200 [5000 (5500 - Mechanical

00 prop.

- Protect. against
harmful ingress
of water and
moisture

- distances

- Resistance to
heat, fire,
tracking and
rusting

IEC 60745 [<12Vacord.c.,>25 1 min. (supply has short circuit current > 200 mA, 13.2,14.3 - Starting
Hand-held |Aorl5Iy tripping current -100 mA) Res. leads= 1750 W + 250 W, time const. of - Heating
motor- RE 0,1 W Insulation type class [classll |other circuit =225ns + 15ns - annex C - Protection
operated Live parts— accessible parts  |ll! U =1,06 U, app. insulated from earth against electric
electric tools basic 500 1250 class |11 05mA shock
reinforced 3750|3750 Class| 0,75 mA - Moisture
Patswith doubleins - metal part sepp. from live p. by basic and class || 0,25 mA resistance
- live parts 1250 1250 L eakage after moisture treatment — currents are | Overlqad
- accessible parts 2500  [2500 doubled (for class only if ALL controlshave | Protection of
Point where are C and winding together lan OFF position) transformers
L accessible parts DU+ - Endurance
1000V - Abnormal
metal part sepp. From live p. by basig 2 U + 1000\ operation
Handles, knobs,.. and their shafts 2500 2500 - Mechanical
Acoessible parts—oord guard 2500 1250 prop.
If deerancebetween endosureandlive parts 2500 1250 - Distances
islower then required - Resistance to
heat, fire,
tracking and
rusting
IEC 60755 1 min, 500V dc 1 min, +impulsetestsof 6 kV and 8kV —5x each - Operation
Residual >2MW polarity —8.13 - Temperature
current \Working voltage Test voltage tests
operated 0<V £30 600 - Short circuit
protective 30<V £50 1000 - Mechanical
devices 0<V £ 110 1500 pIch;IF:.ability
110<V £ 250 2000 . Mechanical and
250<V £ 500 2500 dectrical
endurance
IEC 60950 [26.3.3 6.2.2.3 5.2.2 1min, (for higher voltagesupto 10kV seeVa [21.1.7 (U Equipment max. touch - Protectionfrom
Safety of <12Vacord.c, Connection to or Vbin table 5B part 2 for voltages between 10 kV 2.8.2 I/mA hazards
information (I, £16A,1=151y, [telecommunication [and 50 KV pp or dc use for testing voltage 1,06 U) and t/s 5.1.6/5.1.8.1 - Physical
technology  t= 1 min, RE 0,1 W network for routine tests 5B but max 3 kV and with impulse requirements
equipment h,>16A,1 =21y t= 500V dc generator 6.2.2.1- 1500V, 2500V - Electrical
2min, DU £25V 2 MW, (minimum Primary -.. (working [secondary - .. Connection |Peyma dl 0,25 requirements and
measurement range 1000 My Vp;; or dc, test voltage :; comm.InENt + Hand - held 075 simulated
2.6.3 1 fromthe m pewwork  PIUg. abnormal
telecommunication Ins. 1yPeE184 8a<UE fiiEUE £42,4V g'rzglo\%g (Ve [EQuip-|37 % |10 conditions
network 1,5 Inor 2 A 354 5%8;/_??<U<10kvp B Movable (Other than hand— [3,5 - Connection to
p ordc held but including telecomm.
Function1000 [1500 |Vain [500  |Vain transportable) networks
A table table 5B Plug. Stationary, pluggable type A 35
5B part 2 equl. -A37 % | 1 ['to atelecommunication network . -
part 2 (5.1.8.1) '
basc  [1000 [1500 | \/ain tab. 5B Prot. by All other stationary
part 2 1000 interlochso -not subject to conditions5.1.7 35
Reinford2000 (3000 (3000 [Vbintab 5B part|1500 ° Vdg 2 | subject to conditions 5.1.7
ed 2 (2)63 (protective cond. 1) 5% lyh
wireinsul.  19xU from 5B but not less than 6kV
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Standard Continuity test of Insulation Dielectric strength Discharging of |L eakage current Some other tests
protectivecircuits  |resistance electrical
charges
IEC 60989 (235 17.2 17.3 type: 1 min, routine: 2 s Ignition transformers: leakage current<5mA |- output voltage
Separating |<12Vac,>25A or |1 min500Vdc | Working voltage and current
transformers |15y Insul. type MW |ins. type <50 200 [>200 [700 |1000 - short-circ. U
autotransform( 0,1 W basic 2 £450 - heating
ers, variable  |Appendix 1-A: reinforced 7  [Basicor 250 [1400 [2100 [2500 [2750 - short-circuit
transformers [routine test: < 12 supplementary and overload
and reactors—|Vac, > 10 A Metd patsdf dass |5 reinforced 500 [2800 4200 [5000 [5500 protection
partly Illlvioggsm Ignition transformers: 1 min, freg = 2 fy , U= L5 U, - Mech. prop
replaced L Transformers with\working voltage 15000 V - Protection
ingiation and g volteg ; .
body U>1000 V . against electric
Ins. type 1,4 x working voltage + 1400 V shock
Basic or 1,4 x working voltage + 1400 V - Protection
supplementary against harmful
reinforced 2,8 x working voltage + 2800 V ingress of water
and moisture
- distances
- Resist. to heat,
fire, tracking and
rusting
IEC 61010-1 [65.1.31min 6.8.4 Test voltageisa.c. ord.c.-5sorimpulse  16.6.2 - Touch current: - Temperature —
Saf ety plug connected: test — 3 pulses of each polarity terminals: 10s, |-  Normal operation: 0.5 mArms, 0.7 mApp rise limitsand
requirements |ac ali dc, greater of Basic/ Vims Double/ Vims <70V dc or 2 mAdc resistance to heaf|
for electrical [25A or 21y Working [Meas. categories Meas. categories 6.10.3 - Singlefault: 3.5 mArms, 5 mApp or 15 - Protection
equipment for [< 0,1 W voltage |II M V2 T M v plug: 5s,<70 mAdc against electric
measurement, [permanently 50 370 500 1840 600 1800 |13s0 |V dc shock
control and  |connected: 2 Iy overcurr. 100 500 1840 11390 1800 N30 2230 BY U<15 - Clearances and
laboratory Usgpgrect. 150 210 11390 2210 1350 12230 a0 [KVPpordc creepage
DU <10Vr.ms. or 300 1390 2210 13320 2230 13520 5320 charge should dlstance§
d.c. not exceed 45 - Mechanical
600 2210 (3320 14300 (3540 [5320 6900 nC. for U> 15 resistance
1000 3320 4300 |6600 (5320 [6900 (10560 KVpp or dc | Degree of
stored energy < protection
350 mJ
IEC61029 [<12Vac,>25A or |1 min,500Vdc, 1 min (supply hasshort circuit current > 200 mA, [1S,<34V,0  |Ries leads= 1750 W + 250 W, time const. of - Starting
Saf ety of 151y, 01W, tripping current -100 mA), C<01nF circuit = 225 ns + 15 ns annex 1A - Heating
transportable Insul. type MW Insulation type classlll | classll [class| U=106U,, - Moisture
(ran(J;rOz;t- od Live parts- body [Live parts—body Eelzlss(t)ance
electric tools Bz_asic 2 bgsnc S0 / 120 Class |1 05 uppression
reinforced [7 reinforced / 3750 | 3750 class| 0,75 > Epp q
FeswhGHers. [eetsd dfeatiary 500 | 1250 | 1250 class || 025 Ao
ep by boae | detrcebaneneioareadive | 2500 [ 1280 |/ Metal partsof dass |1, ssperetelfromivepartsby - operaion
Tobody |5 Handles, .. and their shafts / 2500 | 2500 bBG.CII”Gjalm,WIﬂ"Idalflcalmd protection - Mechanical
nstmoisure
Tolive [2 Point where are C and winding together i prop.
parts body / 2U+ IPXO0 5 - Distances
1000V - Protection
metal part sepp. from live p. by / 2U + / Other than IP X0 35 against electric
basic 1000V shock
21.1: Internal wiring: 2000 Res st'ance to
conductor — conductor hedt, f I"e,
insulation (15 min) tracl_<| ng and
rusting
|IEC 61558-1 [24.4 <12Vac, type: |182 18.3 type: 1 min, routine 1s (supply has short circuit |9,1 9.1.1Touch current: 0,7 mApp, 2 mAdc - output voltage
Transformers >25A or151y ;1 [1min, 500Vdc current > 200 mA, tripping current -100 mA) 5, <60V and current
and power  |min, 0,1 WAnnex L: |Insul. type MW  working voltage org<50nC - short-circuit
supply units froutine: >10A; no  [Basic 2 Ins. type <50 [150 [300 [p00 1000 [for60<U<15 voltage
decrease of | double 5 Basic or supplemeni250 [1400 [2100 [2500 [2750 KV - heating
reinforced |7 Doubleorreinf.  [500 [2800 [4200 [5000 [5500 [or <350 mJfor - short-circuit
U > 15kV and overload
protection
- Mechanical
prop.
- Protect. against
acc. to hazardous
live part and
harmful ingress
of dust, solid
objects and
moisture
- distances
- Resistance to
heat, fire,
tracking and
rusting
EN 60065 15.2 1 min, for d.c. circuitsor by corona, testingiswith [9.1.1. 9.1.2Touch current: 0,7 mApp, 2 mAdc - Heating
Audiovideo <12V,>25A dcor (1032 dc, in other cases ac pp (supply has short circuit U< 60 Vg Fault condition: 2,8 mApp, 8 mAdc - Protection
andsmilar  |ac, 1 min, <0.1 W 500V dc current > 200 mA, tripping current-100mA), Annex  for q<45nC against electric
electronic  |(canada 30 A) N: routine: 1, 4 s, test voltage ac or dc for60<U<15 shock
apparatus Routine: <12V, 10 [Insul.type MW [ Rated mains Uny<150V [Uy>150V kv - Fault conditions
Type arts of diff. polar.[1410 V - i
A ac, 1, 4 s, detach. yp gonngctfito palar 0 2120V Sr 1355EVmJ for U rl\él echanical
pow. supply cord— |5z > outine [Basc 7130 (800 rms) [2120 (1500 Tm9) E)Di%tanc%
<0.1W Double or reinf.  [2120 (1500 rms)3540 (2500 rms) . Resistance to
Nondetachable - <0.2 [reinforced |4 Working voltage (L-N) 134V p  [354Vp fire
W i'ar?g:rced gurveA 707V p 2120V p | Surgetests (50
urve B 1410V p [4240Vp X with C= 1nF,
10kV)
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Standard Continuity test of Insulation Dielectric strength Discharging of |L eakage current Some other tests
protectivecircuits  |resistance electrical
charges
EN 50144 [<12Vec, 1 min, 500 Vdc, supply has short circuit current > 200 mA,) , type: 1 |On pinsof the |U st = 1.06 UN, Ries, 1eads= 1750 W + 250 W, - Starting
Hand-held type:>25A or 1,5 min., tripping current -100mA ; routine: 3 s, tripping  |plug: time const. of circuit = 225 ns + 15 s, - Heating
motor- In, 0,1 W, routine: > current -5mA , annex E 15,<34V,85, [U=1,06U, - Moisture
operated toolq10 Aac; 0,3 W (cable |Insul. type |MW class| type routine resistance
upto5m)+0,12W [Livep. - body Basic 1500 1000 class|l| 05mA - Environmental
(any further length of [Basic 2 Internal wiring— (3000 - class | 0,75 mA requirements
5m) Annex E, sleeves of winding Class | 025 mA - Endurance
reinforced |7 Class 11 N Meidl partsof dass I, spardted from ive partshy bescinsdiaion | Abnormal
Med patsol dass 1, Basc 1500 1000 with caldification of protection ageinst moisture operation
mﬂzgﬂﬁm reinforced 4000 2500 - Ordinary 5 mA - Mechanical
reHemed - 5500 [ other 35mA o ances
Livepars |2 class|] 500 - 400 - Resistance to
body 5 22.1: Interna wiring: conductor —  [2000 heat, fire,
conductor insulation (15 min) tracking and
rusting
- Protection
against electric
shock
VDEO701T [T1 5.3 T 1:500V dc T 1—annex E: 5.5 eakage current, for direct measurement - functional test
1-240 Repair 4V <U<24 (at 0,5M'W, U> 500 (int. Rmes <5W); appl. insulated from earth, - endurance
and dvdcorac,|>\V) el se with difference current measurement
modification 0,2A, Class anex G
inspections 0.3 W cord up tojpw Appl. type
5 m(+0.1 W any Limit
further length of ||+ Heating P<3,5 kW
7.5m) butnot 03 most
more than 1 W £35mMA
|+ Heating P 3,5 kW
If <03 pr.55 Heating, P° 3,5 kW
£ 1mA / kW
I
1,0 5.6 Touch leak. Curr. , IEO5mA
5.7 Substitute leak. Curr.: measurement voltage 25 V <
Il Umes< 250 V, measurement resistance 2 kW. Mess equpmen
b0 has Isc< 3,5 MA at 50 V<Umes< 250 V ; limitsthe same
as 5.5.
1l
0,25
Electric tools, Annex E Electric cooking, backing, Annex G
3 s (supply has short circuit current > 200 mA, 5.5 eakage current
tripping current -5 mA) Appl. type
Protection class Limit
laccess bleconductivepert
PE£6 KW
| £ 7mA
1000V
P>6 kW
[l £ 15mA
3500 V
5.7 Substitute leak
Appl. type
Limit
PE6 KW
£ 7 mA
P>6 kW
£ 15mA
7240 [Supply cord: < 5.6 Touch leak. Curr. , | £ 0.25 (0.5) mA - functional test
0.3 W O(l upto 1 A) (Rmeas 2 kW)
permanent:
<lW
in system:
difference
<0.2W
VDE 0702 T |£03Wcordupto5 [500V dc Substitute leak. Curr.: mgasurement voltage 25'V < Unesd-
1 Repeat testgm(+0.1 W any further Class lzsig\:/% Smniiwarteg&e\r}t(rgﬂm :(a”;gozvkw- Mess euipment heg
of electrical llength of 7.5 m) MW Class | (heat. dev. £ 6W)
appliances <7mA
I
0,5 class | (heat. dev > 6W)
<15mA
Il
2,0 L eakage current
35 mA
"
0,25 Touch leak. Curr.

0.5 mA




