
659,0 DE (/0

$ Q‘
"M TUVRh ' I dH8 em an

.'*"='=ge loot s ii“ Report No.50189621003
CO

fi|:'J'|'3".! ‘i " ' i...

Clause Requirement - Test Result - Remark X Verdict

‘7.3.3.2 ‘l Screwlessterntinals
, ,.,. Tl N.

Terminals shall be so designed and constructed that ‘
o each conductor isclarnpedljndiiiidually. During the

connection or disconnection the conductors can be
connected or clisco'r|n"ect'ed either at the same time or
separately,

- it is possible-to o-lamp-securely any number of
conductors up to the maximum provided

NKA

NIA

8.4.2.2 The terminals are fitted with view cooper conductors (solid
or stranded}. ofthe srnaiie;-t or largest cross-sectional
areas as specified in 8.4.2 NIA

‘ Each conductor is then sub}er,ted to a pull ofthe MEILIE
shown in table 14. The purl is applied without jerks for
1 min ll‘! the direction oftiie axis ofthe conductor.

to mm’

_i N NM

84.2.3 Insulation piercing conriections - .-
_.-. —— — .1“-.¢.--....-_-_ _._-_ ..__- ——

‘s.4.2.3.1 Pull test on terminals desig. rec for singie core conductors

The terminals are fitted wit;-i new cooper conductors (solid
or stranded), ofthe srri..iitest-oi‘ laigest cmss-sectional
areas as epe:;itied.in 8.4.2, {whicheiier is the least
favourable). Screws. ifai'iy'.,.ere tightened according to
Table 10.

mm Q»

Nm NIA

The conductors are coririe-;te-d a. -d disconnected five
times. new conductors beirig used each time. After each
connection the condui:tors at e subjectai to a pull, without
jerks, for 1 min in the axis oft; re tapping conductor
according to the vet-.ie gltai-ll in Table 14.

to mm”

_i N NIA

During the tesl, there sh-ali oe no rnovernent olthe
conductor in the terrnirsié-or any s ign of damage. NJA

8.4. 2. 3.2 Putt test on terminals designed for multi-core cables or
cords ‘-

The pull-out test on the SP-.3 term-rtais designed for multi-
core cables or cords is -:-an led out as tor singie core
conductors, except that the pull force is applied to the
entire mtiiti-core cable or cor cl li|S1'E.‘dCl or to the individual
core. - - ' < "" '

min. mm’

max. mm NKA

.-,_---._' _ , _ __-_._.__,_<' e-:1
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il':". .'.:.; ti -r'ES?":?£: " 1

in

l

The pull force is calcuiaied according to the following
formula:

. ...,, .._’

one conductor (see table 9)

"t“"="i~"t'>¢)'\/N i Fix; =___N
F is the total force to apply n :
n is the numbe_r_t_:_f__co;e_s_ _ _ ' '
For) is the_ force for one core according to the cross- F Z N
section of . . . , , . Z”

NIA

"— . ' . - .

During the test. the cable or cord shall not stip out ofthe
terminals. _ __ _ ,____________________ _ NIA

8.4.2.4 Flat quick connecttenninations

Under consideration

\8.4.2.5 Pigtail connections (flying leads} T

8.42.5.1 Pulltest on flying lead conciucigrs _ __. ,..
D|

ti

7.2.1

A flying lead and arichu_i.ugr;-.>s,rtal.lvi-ithstand without
damage or detachmsnta rt&r.;:.t pull of Ei9t~1.tor oneminuie.

‘ applied to the lead from any angle which the construction
or the device will allow. __________ __ _ ___ _ _ P

During the test. there shalt be no movement ofthe
y concluctor or any sign ofciainage.

‘ ;_’—____

P rotection against direct contact

P

\ Test applied to SPDs Wi;l"l Ur: > 50\_/ r.m.s. P

For protection against direct contact linaccasibility of live
parts), SPDs snail be so designed that, when they are
Wired and mounted as for normal use, live pans are not

‘ accessible, even after ieinovei of parts which can be
removed without the use oi a tool. P

‘8.3.‘l.‘|
‘ 7 _. — _ __ ,_ __ V

Insulated pads ' ' '

F The sampie is"r.iou'nted as for normal use and the test is
conducted using COFIGU-;lO1'5'Oftl'|e smallest cross-sectional
area and their again using conuutftors otthe largest cross- ,

i sectional area specifiediin E-.4.2.- - - - P

\ _ -._._. _.._. _.__.___.t-__
Tne standard test flFl§._l\Jr‘tFi'i‘dC@Ol'da|"l=It:‘J'\‘l-lh IEC 60529) is ‘i
appiiedinever-,1 poser;--.e-p.,siii-xi ' P

For plug-in SPDs (which can be-changed without a tool},
the lest finger is applied in every possible position, when
the plug is partially inserted or completely inserted in a
socket outlet.

_i . -._t_.,-..»__.-.....-._. ._ - l Tl r " " i i
P

TRF No lE(13‘l643_’i’iE '
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An electrical continuity in..-icator operating from a voltage of
not less than 40V and not more than SUV, one side of
which is connected to the test finger to check for the
possibility ofcontact with anylive part orthe sample.

_ . _ _,__._._ . .
P

8.3.1.2 ‘Metalparts'i \

_.- ._7'._,. . _ ._ I

Metal parts which areaccessible when the SPD is wired No metal parts are ‘
and mounted as for normal use are connected to earth i
through a low res-istance con'ne"ction, except of small
screws and the'lil<e, isolated from |i\.e parts, for fixing
bases and covers or cover plates df"socketcutlets.

accessible

NIA

A current (derited frorf: an s.-cf source having a no-load
voltage not exceeding 12 V} equal lo 1.5 times the rated
load current or 25 A. whichever is the greater. is passed
between the earthing terminal and each ofthe accessible

‘l metal parts in turn.

____A

NIA

The voltage drop between the ea_i.thing terminal and the
accessible meta! part is measured and the resistance is
calculated from the current and this wattage-drop. The

1 resistance shat; not =11,U5-Q. » -

m\/
_n

NIA

7.4.1 Environment, lPcccl¢------ ----- -

SP Ds shall be-provided wiili an enclosure for protection
against ingress of solid objects and water in accordance
with the IF‘ code declared by the manufacturer.

-— _- --.-—_.__. ,_.__~~ ‘

P

8.5.1 Test carried out acc. to IEC-150529 to checl<- IP code Pg P

?.2.2 Residual currentlplg . -
l

8.3.2

‘ instruction

measured.

For all SPDs with a ternilnat for the protective conductor.
the residual current IFE snail be measured when all SPD
terminals are connected to e power supply at the reference
test voltage (Ui-145:1} according to the manufacturer’s .

s.

The SPD shall be connected for ncrrrisl use according
to the manufacturers instruc tichs. The voltage shetl be
adjusted to the reference test voltage of Unis.
The resicluai current flow|n;;_tt1i"ough the PE terminal is

P

UREF 255V

|PF U 1§l1A
P

_ _. 1. - .. ‘.-ii_._._-
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7.2.4l8.3.4 Operating duty

The SPD shall be capable oiwithstanding specified \
discharge currents during application ofthe maximum
continuous operating voltage Uc without unacceptable
changes in its charactenstics; _

l
The test setup shall comply with the circuit diagram given
in Figure 7. P

Determination ofthe measured limiting voltage:

according to 8.3.3.1, but only at a crest value ‘ — KA I —v
correspondingtoliimfort_e§t_glg;s_sl_ _ _ NIA

V according to 8.3.3.1, but only attiifortest class ii — KA 3 —v NiA

according to 8 3.3.3, but only at Uoc for test class Ill L.-NfPE' 5 KAI l.26l<\/ P
N-PE: 5 kAri 92l<\/

‘ ii All measured_peak_v_al_tie_s (fig-qs_:='5_|teg.)_t;elpw Us _

‘components: .; -_ - -- N!/-\
l _ I F I ‘i Front-ot~wave sparltovervoirage acc'.'to‘E*-.‘.J..$.2

l
‘ SPDs.‘te:sted acc. to class Lanc ii containing switching _l<V l

1 Sample connected to powerfrequeiicv source at Uc fiv P

8.3.4.21 SPDs with follow current ‘< 500A;
Vcitage at SPD l.6l'l"fill"l£1i.'-; dues not fall betcwthe peak p

t value of Ur; by more than "1u% during flow of follow current
P

8.34.2.2 SPDs with follow curi'er_it > SODA" _
Power frequency vuitage Lt. with a prospective short circuit
current equal to the follow current interrupt rating ii MA

i deciared by the manufacturer in accordance with Table S. ll
‘ or 500A, whichever is greater ~" l KA

only, the prospective short-circuit current shall be at least cos to =i100A. . _ . i.
For SPDs connected betweihineutrai and protective earth i

NIP.

__._-.--u .--- — ————

ll
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8.3.4.3 ‘Class l and ll operating -iuty ts-as ‘N

Three groups of five» impulses oi 8l'20 current impuises with

impulse shall be increased in steps of 30° with a tolerance
of 1 5° for each synchronisation angle.
time iritervat between the irnpulses 50s - 60s
time iriteniel between the groups 30 min - 35 min

‘ positive poiarity shall be applied. The test samples are S nc Oz; 30¢ 60.,
connected to a power source according to 8.3 4.2. Each T 90.}! 120; '1 50; 18¢

_l<A

210", 240°, 270 ,
300°. 330", U“. 30°.

60‘ el.
Ni'A

circuit current of the power source shall comply with 8.3.4.2
during the application ofgroups of impulses.
After the epplicatiori of each group of impulses and after
the interruption of the last follow current {if any) the SPD
shall remain energized without inter ruption for at least
1 min to check for reignition.
After the last group otirripulses end the "l niin period the
SPD either remains appiied OF_l:§|l"'E.'i3|'§lpl'l(:ld within less than
30s to Ui, tor snather 1ii.n'.'i1to.t:i-isck tor stability. For that
purpose, the short-cii.i;t.i1‘:. s_jiei:iility_oi-ti'ie power source (at
U5) may. l:te.red;iced.to as .. -_ . . - .. -

‘ _ .. . 1

The SPD shall be energized at Ut_.'- The prospective short- Uc.
_\/

NilA

NIA

NIA

When i._.€:.§i'-1_'-;'_£.) current impulses with a
crest corresponding to Imp sha|!__be applied, NIA

shall be applied _ I
When testing SPDs to class ll. 8120 cuirerit impulses with ti

l
NIA l

l

Current records show nu sign oi puncture or flashover of
the sample NIA

8.3.4.5 Classlll operating duty tests

The SPD is tested with three groups ofimpulses
corresponding to Uou with

- five c-sitiiie irn v".;i...i.; iiiiiieiea at crestvalue of
. - ii _ .positive lialicy'c_le_i_:%5E') _ _

five negative iiiig.-t.-isesf iiiiueted at ciust value of
positive halfcycie t£5°_i ‘

‘ -

- fine positive impulses initiated at cresivelue of
positive iiaifcycli: lg‘ 5" ,1

P .

\a.3.-4.4 ‘Additional dur1;"1es.t_ii_>;iji§.;iii,i's.I=_;§ i ,_ l A NIA

This test is carried out with -cuirerit impulses in steps up to
iii", passing through the S_F_¢'_D_._ _ _ _

SPO energized at U-; i>y'a"vo§te§e source having a’ nominal
current capabiiity of 5A during the application of impulses.

_ _ . M . _ __ . is \. l
U5‘
_\f

NIA ‘

TRF No. lEO51E-43 ’i‘iB
[Y/.
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l

Current impulses of posiri-.e polarity shall be initiated in the
corresponding positive crest value of the power frequency
voltage source to the energized test sample as follows:

_ kAi‘__ l<A
__ kAl__ l<A
__ kAl_ l<A um

a) One current impulse at 0,1 llflf)
b) One currentinipulse at'U;25't.'iis

. -. _ Q - _kAl_ l<Acl One current impulse at_0,$ l..=i,3 KN RA
dl One current impulse at 0,75 Imp _ -
e) One current impulse_a_t _1,0lmi

Alter each impulse cool down to ambient temperature t\llA

8.3.4.6 Pass criteria

A

B

C

f " . -- '>.\r-- .. at *

After the appiication of each impulse and after interruption
of each follow current (if any) the SPD shail remain
energized without interruption for at least ‘I min to check for
re-ignition. F _ P ‘

lAlter that period the SF‘Q'el'tlier remains applied or is
reapplied within less than 3015 to Ur; for another '15 min to
check for stability. Fortfieif purpose the short—circuit
capability oftl-re power source shall also be EA. P i

Voltage and current receros and-visuat inspection show no
sign of puncture or fiashoter. - . P l

_ ..-_- __.-_.-;:_ __ _ l
No mechanical damage P

T‘

D Determination ofthe nieasuieu limiting tioltage: Up
L-N: 1 . Skv

LIN-PE;2.0l<V
— — — ---~ < --...__

according to 8.3.3.1. butoiily atacrestiaiue -KM-—v WA
corresponding to LIT]; for test classi

according to 8.3-.3.1. but only at Ill for test class ll — KA I ~—V NM.

according-to 8.3.3.3, biitonigr at Uoi;-for test class lll L-Ni’PE._§ l<Al 1.26i<\/ P
I N-PEi_§kAi'1.95l<V

SPDs tested acc. to class l and ll containing switching _ l<\/
components: NIA
Front-of-wave sparitoierxcrtege iicc. to 6.3.3.2

l l[ .
E l

All measured peak values i5 pos.-:5 neg.) below U; \
l l l

No excessive leakage currents shall occur after the test

TRF N0. iECB1643_i i8
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If there is more than one pus stole connection arrangement
for normal use, this CFk'C‘K shall be performed for all
arrangements i " ' ' ' P

The SPD shall be connected as for normal use according
to the manufacturer's instmcttonsto 3 power supply atthe
reference test voltage (Ur-:eF).
The current that flows through each terminal is measured.
Its tESiStlVB component (n'ieas'ured at the crest ofthe sine
wave)

w shall not exceed avalue oft rnA
Oi’

- the current shat! not have changed by more than
20% compared to the initial value determined at
the beginning of the test sequence

UnEr=Z_5_§V

1.‘l?i.iA

P

F’
l

NIA

Any resettable or rearmabie disconnector shalt be switched
off and ctieiectric withstand shall be checked by application
of two times UQ or ‘IUOOV a.c.' whichever is greater.
During the test, no fiashoyer; preaitdown ofinsulation or

\ any other manifestation Qf_t1i$l1.;pZiV€ discharge shall occur.
l _ 1'

test voltage

iV

Uc= iv NIA

NIA
l1 For SPD modes oonnecte-:l"hi'-PE only. the current through
l the PE-terminal shall be ineasuietl, whereas the terminals
are connected to a power supply at U5.

Its resistive component {measured at the crest ofthe sine
wave)

1 - shall not exceed a value oft rnrt
or

i it the current snail not i‘.aw.~ changed by more than
‘ 20% compared to the initial value determined at

the beginning of the lest sequence

UC: .3@V

0.23 l.iA

P l

P l

\NiA\

F External discorne-2toi.=_s' shalt notoperate during the test
and shall be in working QI§.iU!' after the test. NJA

G Internal disconnectors _shall_i_'i_ot operate during the test and
‘ shall be in worlting order aftot the test. P

M There shall be no explosion or other hazard to either
personnel or the facility. P

\ 7.2.5.2
i

Thermal protection "
i __

i l
l l i

J
l

i

TRFN

\ SPDs shall be protected.again;~st overheating due to
degradation or overstress,

l ....._.*._,._._ _ __

0 iEocis43_t1e r F
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This test is not periotima -..i ;.~PDs containing only
switching components andlcr ABD devices. l P

7.2.5.4 Statusindicator ' -

The manufacturer shall provide infonnation about the
function ofthe indicator arid the actions to be taken after
change ofstatus indication.

P

P .

A status indicator may be composed oftwo parts (one of
which is not replaced on replacement of the SPD), linked
by a coupling mechanism wnichean be mechanical,
optical, audio, electromagnetic, etc. The part ofthe status
indicator which is not replaced shall be capable of
operating at least 50 times.

NIA

Where there is an appropriate standard torthe type of
indication used, this shall be met oy the non-replaced part
of the status inrlicator, with the exception thatthe indicator
need only be tested for 5!) operations. NIA

8.3.5.2 Thermalstability ‘_ T f
If different norr-linea|‘oon.p.;-.ien=ts r.:o| iiected in parallel,
this test has to be performed for every current path ofthe
SPD by disconnei:tingi‘ii-lienopting-ai|~the remaining current
path. --- -- -= - - i
If components of the 5'OlTle type and parameters are
connected in parallel. they shall be tested as one current

‘ path. l P

NIA

__.._.._ .,.. —___

Any voltage switching component within the current path
under test, which is connected in series with a voltage
limiting component shall be short-citcuited by a cooper
dummy with a diameter such that it does not melt during
the test. ' ‘

P

TRF N0. iEC¥5'l E~43_l 15 ll
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i

voltage high

Sample 1.
_2rnA r.m.s.
5 mi-\ rirns
5;‘ rnA rims.
§rnA r.m.s.
10 mA r.rn.s

Sample 2:
gmA r.m.s.
5111A r.m.s.
§n'|A r.|"n.s.

l § FHA I‘. I115.

Sarnpie 3.
i lgmfl. r.rn.s.

gm/-‘. r'.m.$.
§ rr|A r.rn s.
gm;-‘. r.m.s.
1_QmA r.m.s

Each step is
reached - temperature variation -: 2K within 10 min

Test for SPDs containing only voltage limiting
components - procedure a)

Sample connected to power frequency source with a
enough to dnve a constant current, which is

increased by the following steps -2mA or 5% ofthe
previously adjusted lest current, whichever lS greater — with
a tolerance of: 10%:

or corresponding crest value
or corresponding crest value
or corresponding crest value
or corresponding crest value
. or corresponding crest value

or t:orrespoi'r.lii'|g crest value
or correspo-"iding crest value
or c:orrespo|'idirig crest value
or corresponding crest value

1_0 mA r.m.s. or cones pcndiiig crest value -
' ' .--1-, ..| I \

or ccrrespc::"_.-iing crest value g
or corresp-.:i;'iing crest value
or conespoiiding crest value
or corresponding crest value
. or corresponding crest value

Duration

films
E
E
.3.2_l‘l.'I_iB
13min

29min
33min
mp P
30min
15min

E
E
5%
1%
13min

maintained until thermal equilibrium is
P

l p Surface tempcrature of ti re liuttesl epoi and current
through the SPD are monitored contrrwuotisly

l l
l l

P

disconnects
Test interrupted if all non-li:'--ear components under test are

d. The voltage is not increased further in order
to avoid any malfunction pttnedisconne-ctors. N/A

l l

TRF NO. lEC6’l643_‘1 13

For the other two samples the starting point shall be
changed from 2 mA to a current corresponding to 5 steps

l below the current xalue at which the first sample
disconnected P

— —_._.— - ._- — _A——~—
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If the voltage across tire --JPE tails below Uncr during the
test, the current regulaiicri is discontinued and the voltage
is adjusted back to Use; and rriaintained for a duration of
15 min. Continuous current monitoring is no longer
required. .
Source si'iort-circuit curre-i1t_cap'abiiity does not limit the
current before"'any disconitiggtorcperates. The maximum
available current value does hot exceed the short circuit
withstand capability declared by the ntanufacturer.

Ureer = V

_\/

KA

cos phi = _ NIA

‘ Test for SPDs having a voltageswitching component
in series with other c0mponents- procedure b)

SPD energizetl with a povver frequency source at UnEi=
having a short-circuit ciirre: ii capatiiiity which will not limit
the current t:~ei"ore any disconrrector operates.
The maximum available current value does not exceed the
short-circuit withstand car.iabi1ity declared by the
manufacturer.

if no significant i::urri&.;i_'it_l1'ii'\§iif:s'-',§ test prQ.Gi-Bduri-.=_' a) shall be
followed '- ‘ ' '

i v
KA

cos phi = NIA

l

NIA

C No rrechanical tr'an1ag‘i=.\" -' '“

Pass criteria H‘

H i lllisconnectioii uirali be iJ_io§i"ile_d bv one or more internal or
l external disconnector(s} Their correct indication shall be i
checked. P

I SPDs having an lF' degrees». ll? 2X - no live parts
accessible with staiidardise-2 test" finger applied with a force
of 5N, except the ones which are acoessibie when the SPD
is fitted as in normal use. P

-I If drsconnecticin occurs duririg the test. there shell be clear
evidence of efiactivie di<.i:ui"iriei,l.ion ofthe corresponding
protectiveco:1:poner1t(s} _
If internal discoi"ii=ieoiicri G.§;'.;¥i-', the test sariiple is
connected at Ur and ratedheriiiency fort min.
The current flow shall not egrceeo a value of 1 ma.

QZQV
QmA P

—:; —-'- . _-.¢ -_— _ __.

Currents through cornpciienis connected in parallel to the i
relevant protective cori'i,.;..i-n:{>},vare-disregarded forthis ‘
measurement. ~ _ - - - - \

l
p NIA

Current through the P-F."tl.'Il rriiina. shall not exceed 'lmA
If there is more than oi re possible connection arrangement
for normal use, this check shall be performed for all

l arrangements.

mA NIA

Ni’A

TRF N0. iEO616~4.3__11B '
W
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There shall be no expio. l-.).l .,ii lbr liazaitl to either
personnel or the facilit ' P

O

ii

After completion of this test tifie samples shall be allowed to
retum to room temperature and _be con neoted-to a power
source at Us for 2 hours.
The residual current SI.-1a“Lt!‘$ -monitored and not exceed the
value measured at the beginning ofthe test by more than
10%. - - ~

P

NIA

In addition for indoor SP D§'tFiesiiFface temperature rise
shall not exceed ’l2_Ql<_-d_urirl_g and after the test.
5 rriin. after disconnection of all‘nori-linear components
under test the surface ternpei'a'tui'e rise shall not exceed
80K.

fiK

65.8K

P

P

7.3.4i'8.4.3 Verification of air clearances and creepage distances

SPDs for domestic and similar applications shall be
designed for pollution ClE1Ql'E=c';‘2__;, ,; - -- -- - NXA

SPDs for more stringent. efiilnfoiiriieittal applications may
require special QFEUELIH-Jtio, eg. an appiopriate SPO
housing or an additional enclosure, which will ensure
pollution degree2 for tl'i;:»E P-D~—-—- -~~- -- » -

ll

NIA
_ vi.‘ l f——l — —

For SP Ds for outdoor and out of reach applications
pollution degree 4 applies.-ibis may be reduced to
pollution degree 5 for internal distances, ifthey are covered
by an adequate housing ensuring pollution degree 3
conditions.

l

NIA

The electrode spacing of spark gaps shall not be
considered for the determination of air clearances and
creepage distances.

l

NIA

The air clearances and cieepage d:s-tances shall not be
smaller than the values indicated in Table 15 and
Table "I6. NIA

=1’ In

-1
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Clause Requirement - Test Result - Remark Verdict

— bodies (note 1)
—screws or other nreaiis for fastenirig the SPD

NOTE 1 - Definition see 8. 3.6 at I
l

NOTE 2 ~ if clearances between live parts ofthe device I
and the metallic screenrorrthe su‘n‘a-:e on which the SPD is

l mounted are dependent oi I -the design ofthe SPD only
l and cannot be recluc-,ed.when the SPD is mounted in the
least favourable position (even in a metallic enclosure), the
values of_ lines 1 are_siifiicierit._ _

2) Between live parts and

Creepage dista noes in millimetres
- r.m.s. voltage
~ Material group
- Pollution ' \ J
-- distances required : ‘
Printed wiring m ateriat

— Material group
- Pollution
— distances required

— screws and other meansto -hsten a covering, having
to be detached for rriountiiig the SPD

- fastening surfaces (note 2} ii’?
—screws or other means for fastening the SPD (note 2)

Air clearances in miiiimetres Um: ___ V
required I measured

1) Between live parts ofuihterentpotarity - mm! mm

-bodies (notes 1 and 2} ____i'i
3} Between the metal parts ofthe disconnector mechanism _ ii

and mmr mm

- r. ms. voltage mmr’ mm

__..../____

NJA

NIA

NIA

NIA

NIA

N/A
NIA

NIA

NIA

T.4,2l8.5.3 Ball pressure test
4—_——:——-.. .- - . . --<i_.. .-.-:;_

Outer parts of SPDs. consist of insulating rnaterial_ are
submitted to aball presso‘i‘e‘test by means ota tester as
shown on Figure 20 and 2‘l. '- P

TRF No. lEC516-t3__tlB

Parts of insulating material necessary to retain current
‘ carrying parts and parts ofthe earthing circuit in position
are tested in a heating cabinet at 125°C t 2 K.

l l

ea
NIA

W
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Clause Requirement ~ Test Result - Remark Verdict

Parts of insulating n"1ater;al not ll\':C&SiE‘-Elfy to retain current
l carrying parts and paits of the eaithing circuit in position, l

even though they are in contactwith them. are tested at
70°C : 2 K. P

The sample to be tested is fastened accordingly, its
surface being positioned honzontally: a steel ball having a
diameter of5 mm is pressed againstthe surface with a
force of 20 N. P

Alter 1 h. the steel ball is taken away from the sample: by
dipping it into cold water. the temperature ofthe sample is
reduced to ambient ternperature within 10 s. P

Pass criteria

The diameter ofthe ‘nail indentation; is measured and shall
not exceed 2 rnrn. 0.58 mm P

7.4.3i’8.5.4 Resistance to abnorrynaliheatand fire
_ -..-_ _ -:3-:'~7;—‘ .q.:=¢-

flammable or seif-extinguish" lg.
The glow wire test is perkirn led in accordance with
Clauses fl to 10 of lE__(3__§Q_t\5§§_-_2;j_1_ _u_i]qe_rth_e following
conditions:

" o "For external per-.s uT5.}P[J5 made of insulating ti
rnateriatnecessa: ,1 tu reataln in position current-
carryirig paits and parts ofthe protective circuit, by
the test made at a temperature of 850 "C 1 15 K.
for all otrier exit-.n ..=.l parts made ofirisulatlng
material, by the test made at a temperature of
650 “C 1 10 K.

i ll

ll
lnsulatingparts of tt1e'h_ou‘si_r.g_s|_iallbe either non-

NIA

P

The test is not made on: parirrsgof c-sramic material and ‘
parts with lower size than define-J in 3.1 of
IEC 60595-2-1 1.

l

P

‘ the appropriate glow-wife ‘I-éf-5t7.ti:.‘_I'l'|[_Jél'Htl.|i'E.

lithe insulating parts are I me-.;a ofthe same material, the
test is cai"ried'out only on one orthese parts. according to

P l

l . . . ..The test lS made on one sample __ ‘ F‘

In case of doubtf the test is“re‘_riéa‘ted on'two additional
NIA

The test is made by.apply,i|1g the giow-wire once.

r ysalnples. "W ’ _ ' " ‘ w P \

TRF NO. lEC6‘l643_l 'lE1
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The sample shall be posiilaie-;i during the test in the least
favourable position of its ii itended use {with the surface
tested in a vertical position}

1-.-..-— _

The tip of the glow-wire shall be applied to the specified
surface oi the test sample taking-into aocount-the
conditions of intended useunclerwhich a heated or
glowing element may corneiritdcontact with the sample.

P

F’

Pam criteria

The sample is regardedas having passed the glow-wire
test it - - - - -

- there is no visible flame and no sustained glowing

or if,
- flames and glowing parts on the sampie extinguish

themselves within 30 s alter the removal ofthe
glow-wire.

l

S NIA

P

‘ _ .-_... . . .. _ _._‘f. >_-. __. U...

1 There shall be l .0 igniiitin or the tissue" paper or scorching T
lofthepinewoodboardf 1" - ' ' P l

~ -* ......u_.|._\,-.1 .31.;-1:--r. ...... .--..n.¢- . — — »—l .?.4.4l8.5.5 TracI(ing‘resi:~na:nce l
1 1- " < 4--. - :1-as -__ gm;--l —_.._k--- s---- _~ _. l

\ The test is peiiormed'acodi"dirig to*lECi50l 12, solution A CT|-' LEV
l with attest voltage" depending on the measured creepage
i distances and the" required "material group according to
8.3.4 - -- - -

ll P;

1.,-.-

.-.,- ..

TRF No. lEO61643_‘|‘lB ' _
ii
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Clause Requirement -- Ta.-st

7.2. 3i8.3.3 Voltage protection lei.-ei

‘ manufacturer.

Result - Remark Verdict

The measured limiting voltage of the SPDs sliall not
l exceed the voltage protection level that is specified by the l

P

All one-port SPDs shall be tested unenergized. P

voltage waveform.

voltage tot determining-Us
port or terminals-ofthe SPD.

8.3.3.1

All two-port SPDs shall be tested energized for the tests
according 8.3.3.1 and 8.3. 3 3 by means ofa voltage
source having a nominal current of at least 5 A at Uc.
Positive impulses are applied at the (90 i 5)’ point and
negative impulses at (270 .1: 5)” point on the sinusoidal MA

For a one-pon SPD having terminals, the test 1S perfomied
without external disconnectors and the voltage is
measured at the terminals. For a one-port SPD having
connecting leads the voltage is measured with external
lead lengths of 150mm. For a two~port SPD, and a one- P
port SPD having separate load terminals, the voltage for
determining tl're'rneasured'limiting voltage is measured at
the outputlload port orioa-‘.ite.1ninals' ofthe SPD and the

at-is-measured at the input/line

Residual voltage-wittigtlafl-ctirreht impulses

be applied.
i 0.1 times lm,

0.2 tithes ILIIU
0.5 times l..m
1.0 times IIIITJ

0.1 times 111
‘ 0.2 times in I _

0.5 l.llTl8S 111

1.0 times ii-.
\ .

",0 .

\ \\~?.T5'l. ciassl or in tor test class ii.

TRF N0 lEOE1643__11B

Class E. 8i20 current with a sequence ofcrest
values of 0. 1; 0.2-; 0.5, 1,0 times the crest value of Ilfflil shail

Class ll. 5120 current iinp-,..._i-_ 5.3; ".v-irh o s-equence of crest
values of 0,1; 0.2; 0.:'5;_"l_0 limes in shall be applied.

if the SPD contains only voltage-lirr"iiting components. this NM J
test needs ontv to be pe imed at a crest values of li.-.1. for

l l A

_i(Al_kV NiA

_kA i __lg\/ NIA
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When |niaz is declared by ii is rna:"iui'actuier an additional
8l2O current impulse with a crest ualue of |n£>i: shall be
applied and the residual voltage shall be measured and
recorded.

l<Ai’

l

V NIA

One sequence of posit_i_\.e polarity:and_one sequence of
negative polarity‘ are _applled‘tb the SPD ' N.-‘A

l‘ The intenel between individual impulses shall belong
enough for the sample to cool down to ambient
temperature. Ni’A

Current and voltage oscillogram
. _. l.

l

NIA

Crest values - discharge current versus residual voltage
diagram to in or limp NJA

The residual voltage used for deterrriining the measured
limiting voltage is the highest voltage value corresponding
to the range of currents for. V

I

c class I;-F.a'pt‘3'|"Iul.,. --- -
U class Ii. upto l.{"""‘ ' I -

NIA

The value for o'ele'rmiiiing Um. is the highest residual _\/
voltage measured at'lii:"'r.;;.,.""oT i."..1,, as applicable -
depending on the SPD Lestclass. "- " ‘ - ~ NIA

8.3.3.2 Front-‘of-wave sparlnovsr voltage

The 1_2i'50 voltage impulse is"used. The generator is set to
an open circuit output voltage of6 RV. Ni’A

10 impulses are applied to the SPD, five of positive and
five of negative polarity. ' NIA

The lnteival between individual impulses shall belong
enough for the sample to cool down to ambient
temperature. - -

NIA

If sparkover is not obse'i\.eu‘ (luring each of the 10
impulses on the front of we-.re, then the above procedure
are repeated with the gerisrator" output voltage increased
up to a maximum 1-O |<V. '-

NFA

Voltage oscillograms NIA
l _ _ I ‘ I _ l

‘ The value tor determining the measured limiting voltage *
and Um is the maximum sparkoiier voltage recorded V
duringthis test. ' - -~~ ~- - - -

NIA

TRF No. lE(E‘l 643__‘i "H3



Jul?

Flfi l¢’\,

'7
3 35'? \

IEC sis-is-ii - TESTSE E“
i

Clause Requirement - Tesi Result - Remark Verdict

8.3.3.3 Limiting voltage with “id comniriation wave \

To perform this test a coihpiriatioii wave generator is used.
The interval be-tween the iiicliv-idual impulses shall be long
enough for the sample to cool down to ambient
temperatiiie. . . .._. -

The voltage ofthe combination wave generator is set to \
provide an open-circuitiioltage ofO. 1; 0,2; 0,5; 1,0 times
t|'lE Ucic.

If the SPD only coritaiiis voltage-limiting components this
test needs to be carried out aLLl_Q@ only.
U,‘l times Lloi;
0.2 times Uoc
0,5 times Uoc
1.0 times Uoc

With these g6="l-:*i‘6¥.i.)1‘b\;tlZitrg3‘i'0l.$l‘$UfQES will be applied to
the SPD at each a'r.i1piitu'u£:ftvvo with positive and two with
negative polarity- . . __... ... . .

Current-voltage..osi:iilcg:aois;.voltageaitthe output port of
theSPD - -» _ -. ..

The-value for deterihiiiing the ineasured limiting voltage
and Um is the maximum voltage recorded during the test

8.3.3.4 Pass criteria for all measured limiting voltage tests

..-. .-.---- -|-V-_ _-._. 7

_1_l<V
g i<v'
Q RV
j__Q I-;V

l.-Ni’ PE
QQKAI 'l.O4l<\/
1_.(}i<Af 1.221-<V
QKAI ‘l.26kV
LORAI ‘l.U6kV

N-PE
ilk/H 1.92l<\/

see Annex 1

L-Ni'PE.1.26l<V
N-PEi1.92kV

B

C

Voltage and current records and visual inspection show no
sign of puncture or fiashover. '

No mechanical damage

SPDs having an IP degree a lP 2X — no live parts
accessible with standardised test finger applied with a
force of SN. except the ones which are accessible when
the SPD-is fitted as in normai use.

M There shall be no explosion or other hazard to either
personnel orthe facility

TRF N0. lEC6‘l 6-'~lTi___'i 15
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Additiorlai tests if oecial-“ed by the manufacturer

Clause Requirement» Test Result - Remark \ Verdict

r.s.2.2ia.?.3 Load-side surge withets-lid capability

Forthis test: - - _ ~-

or,
- 15 combination wave impulses with an open-circuit

with a value equal to the l08d—SlCl€ surge withstand

groups of five impulses to the output port ofthe test

source having a nominal current of at least 5 A4 Each
impulse shall be synchronized to the power frequency.
Starting from 0° the sy nclironization angle shall be
increased in steps of (30 1 5)“.

capability declared by the manufacturer are applied in three

‘ sample. The SPD is energized at Uc by means ofa voltage

o ‘:5 current impulses__5l20 kA

Vvoltage Uoc _ _ i‘ R

NIA

l l

The intenal between the impulses is 50 s to 60 s and the
internal between the groups is 30 min to 35 min. NIA

equence The voltage on the output terminals shall be
recorded. ' - - ~-. ' » r

l_

‘ - - - .. .l _ . _ . ‘The test sample siiallIoe,ep_erg|zed during the whole test

NXA

Pass criteria

A h Thermal stability shall b_e-aci’1le\ied NIA
l . . .B Voltage and current records and VlSLla| inspection show

sign ofpuncture or flashover. l"lO

NIA
C No mechanical damage NIA

\ D Determination of the measured limiting voltage: UP5 V

according to 8.3.3.1. but only at a crestvalue
‘ corresponding to ||rI|;| for test class I |<Al‘ NIA

' 1:.“ -.._.---_ —

according to 8.3.3.1, but only at In for test class ll kAi NIA

according to 8. 3_ 3.3,' but only at'U@cfor test crass ill kAi NIA

SPDs tested accl to class I and ll containing switching
i components:

Front—of-wave sparl<oi.";=.r voltage ac-':. to,8,3.3.2
All measured peak values (5 pas./5 neg.) below Up. l<\/ l NIA

E No excessive leakage currents shall occur atterthe test

IT!If there is more than one possible connection arrange
for normal use. this check shall Lie performed for all
arrangements

l l - - ;_ _

ent

NIA e/es;
TRF N0. lECE51643__‘! 1B
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_ —.- »- .-..._-.__~4e-- _— ‘
lThe SPD shall be connectei as for normal use according

to the manufacturers instructions to a power supply at the
reference test voltage {User}.
The current that flows ti1ioUgh"each'termiital is measured.
Its resistive component (measured at the crest ofthe sineWave} .. . .. . .

- shall not exceed a value of 1 mA
or

- the current shall not have changed by more than
20% compareizl to the initial value determined at
the beginning ofthe test sequence

Ui=ir5r= ____\/ NIA

NIA

NIA

Any resettable or rearmable disconnec-tor shall be switchezl
l off and dielectric withstand shall be checked by application
of two times U; or ‘EUOOV a.c. whiche\er lS greater. ‘
During the test_.__r:p fla_si_1g'l;e__r_. pfreakdown oi insulation or
any other manifestation gtdisrtiptiw discharge shall occur.

‘ i-1.-._-_..-I) .._ .

Ur_‘,=

t

_v

est voltage

?V

NIA

NIA

For SPD modes corineg;ted_l§i-_l?_E_only__ the current through
the PE-terminal shatl be :neras_ored, whereasthe terminals
are connected to a power supply at Ll¢.

its resistive coriiponei'ii"_{n*ressured at the crest ofthe sine
wave)

<i shall not exceed avslzi-3 of '1 mA
or - - -

- the current shall not have changed by more than
20% compared to the initial value determined at
the beginning ofthe test sequence

Ur;=

lee

_v

= mA NIA

NIA

NIA

F External disconnectors shall not operate during the test
\ and shall be in working order after the test NIA

lntemal disconrrectors‘shali'not operate during the test and
shall be in working order &l‘IE;i"lLilE test.’

G
NIA

"IRE: No. lE(fi“i643_‘l 1B
at
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Clause Requirement - Test Resutt - Remark l Verdict

7.51.3 Load-side short-circuit current behaviour

The SPD shall be able to carry the currents caused by a
power short-circuiton the load side until it is interrupted
either by the SPD itself or by an internal or external
dlsconnector. - -

8.6.1.3 This test applies to all SPDs, exceptthose classified for
outdoor use and mounted out of reach and those
connected N-PE for use in TN andiorT|' systems only. P

The test settings and the test procedure according to
8.3.5.3 (excluding 8 3.5.3.1) are repeated without short~
circuiting any components. but with a short~circuit link
connected to the following output terminals ofthe SPD as
applicable:
o short-circuit link across all plrase terminals and the

neutral terminal (if apriticablelon the load side
~ short-ciicriit‘ lirj|l<'aT;ir:i_e§jall_rei‘ininais on the load side.

- -‘J _. I ' "_ I

with aeqnductypra §I}1i_til_£'. largé-Ia: §_rpss_1_sgction specified
under 8.4.2 and with a len'g of SUD mm each.

ti 1- - M--->1-.-jy‘-.°fl 4' LI -, _-,. Ill‘!-I‘ - _\

Ziv

§Q1An'r rt l

cosq:»=0.95

P

A

P

Pass criteria _- 5

C No mechanicaldamage - - -- - -- P

E No excessive leakage currents shall occuralterthe test
_ 7 F» _. _——-.,—

If there is more than one possibie connection arrangement
for normal use. this check shail be performed for all
arrangements . . . . NIA

———-. - -._..-aw

The SPD shall be c0nnectr.d as tor normal use according
l to the manufacturers tnstructrcns to a power supply atthe
i reference test voltage (Utter).
i The current that {tows through each terminal is measured.
its resistive component (measured at the crest of the sine
wave) "

l ~= shall not exceed a ~.r:il'.:-2 i;-f1 mA
or

- the current shall ‘not ireve changed by rriore than
20% compared to the initial value determined at
the beginning ofthe test sequence

Ui=tEr=@V

’l.23uA

P

P

NIA
l l

TRF N0 |E%t643__1.1B
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Additional‘ teet.s row two-port SPDs and one port-SPDs

with separate input /' output terminals

Clause Requirement - Test ‘ Result - Remark \/erdict

Any resettable or rearmeble disoonnector shall be switched

of two times Ur; or t000V a.c. whichever is greater.
ll During the test, no flashover, breakdown ofinsulation or

‘ any other manifestation ofdisruptive discharge shall occur.
. V

test wattage

l off and dielectric withstand shall be checked by application U<;= V NIA

NIA

For SPD modes connected N.-PE only, the current through
the PE-terminal shall-be measured. whereas the terminals
are connected to a power supply-at Uc- U¢= _ V

lts resistive component (measure-3' at the crest of the sine
wave)

- snail not exceed a value oft mA :
or

- - the current shail not i -ate changed by more than
20% compared to the initial value determined at
the begi_nni_r]g__oftl1e_|lLesi: sequence .

Ins _il A

NIA \

NIA

l
NIA

H Disconnection shall lnélprditdeldrbyil one or more internal or
external clisconnectods}. ‘rneir correct indtcation shail be
Ct‘lEC|(8d. ' ‘U

I SPDs having an IP degree 2 IP 2X- no live parts accessible
with standardised test finger applied with a force of 5N,
except the ones which are accessible when the SPD is fitted
as in normat use P

J If disconnection occurs during the test, there shall be clear
evidence of efiective disconnection ofthe corresponding
protective component(s_l.
If internal disconnection occurs. the test sample is 320 V
connected at Uc and rated frequency for‘! min. ‘_-
The current flow shall not exceed a value of I mA. 017 A P

Currents through cornponents connected in parallel to the
‘ relevant protective componentts). are disregarded torthis
l measurement. . NJA

If there is more than o'ne_pt'3ssibt'e connection arrangement
for normal use, this checkshall be performed for all
arrangements.

K \ The short-circuit current from rlnepower source, if any. shall
be interrupted within 5 s by one or more mtemal endior
external disconnectorts).

Current through the PE-terminal shalt not exceed 1mA l mA Mm

l _i l
l l l

NIA ‘

F’

l l ‘ ‘

TRF No. lEOt5‘l643__‘|1B Ky
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.i’-\o‘di'tio.ml ii.-.s=.‘s rm ll» u-port -'$‘PD.s and one port-SPDs

-.>.ir‘!i separate input / output terminals
_ —_-...-_. _--. - -- .— -.--1111“.

Clause Requirement - Test Result - Remark Verdict

M There shall be no explosion or other hazard to either
personnel or the facility. - ' “ ‘ F’

N i There shall be no fiasho-.er to the nietailic screen and the 6
A gUgG {use connecting the screen shall not operate during

‘ the test. \ P
at Internal disconnector{s) have operated:

After removing the Sl'10iT.~ClFCUltill"lKS from output terminals
and with UREF applied according tothe circuit shown in
Figure 22. there shall be no iioitage on the outputterminals.

F‘

With e power frequency voltage equal to two times Uc
applied between alt corresporrling input and output phase

i terminals for 1 min there SE13" be no current itow in excess of
‘ 0,5 mA. _ F’

a) No iritemal discoiuiocitiir ti;-.s opeiated:

D Deteririinatior'i"oi‘“tl1§ i‘ii‘-.1éasIEIi‘é'd5li'i‘riifii*ig ‘voltage; '
i as-'.".:._:.;_-__-'1' -‘ - ' ' i

UpS______\/ NIA

according to 87.3.31. but onlyat a crest valuecorresponding
to 1.“. for test class I

I —......u\ ‘bani _ 77 Q »

according to 8.3.3.1 but only at in fortest ciassll

according to 8.3.3.3, but-o. it-ii at Uoc tor testciass Ill

KAK

KAI

kAr’

NIA

NIA

NIA

SPDs'tested acc. to class 'l and ii contaning switching
components:
Front-of-wave sparl<.o".-ct‘ '\-o:ta'ge ac-c. to 8.3.3.2
All measured peak values (:1 pi_is.r5 neg.) below Ur l<\/ NIA

\
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Clause Requirement ~ Test Result - Remark Verdict
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7.2.6l8.3.6 Insulation resistance

The insulation resistance -.-t'the_SPD shall be suflicient
with respect to leakage "currents and protection against
direct contact ' ' "' ' “ '
This test is not applicable to SPDS having a metallic
enclosure connected to protective earth P

Additional entiy holes ior cables, if there are any, are leit
open. If there are any knockouts. one of them is opened.
Coverings and other parts which are detachable without
tools, are removed and undergo the same moisture
treatment. P

The moisture treatment is carried out in a humidity cabinet
at a relative humidity of 93% i 3% RH. The air
temperature is kept at ail points, where the testsample
can be positioned, within i 2 K at a suitable temperature T
between 20°C and 30°C. Before putting the test samples
into the humidity cabinet. tlieyshall hate a temperature
between T and (T~l-4}-in "Gs - -

25"C. 93RH% ‘

P

The samples t-liall bi"-KB].-‘<Il-i'l-1i~l@» humidity cabinet for 2
days (48 h). ---

l
P

Alter a delay oibetween 30 min and 6.0-min tollowing the
humidity treatment, the.insula.tion-resistanoe is measured
60 s after having applied a.d.c.- voltage of 500 V.

T F’

TRF No. iE(fi1t543__1.1B _
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This measurement is carried out in the humidity cabinet or
in the room into which the specimens were brought to
reach the determined temperature, after having refitted the
parts which might have been detached.

Between enclosure
and live parts

a} between all interconnected live parts and the SPDs
body accessible to accidental oontact.
The express "body" in the sense ofthis test means
o all toucnable metal parts and a metal foil on

surfaces ofinsuiating material, which are
touchable after installation as for normal use.

- the surface on which the SPD is mounted, if
necessaiy covered with metal foil,

l - screws and other facilities for fastening the SPD
on its support

Fore these measurements, the metal foil is put on in
such a way. that perhaps existing casting mass is
eifectively tested.

Protective componei its §o_i1"l'ie-ctéd to PE may be
disconnected for thisiest _. _ _.

b) between the live parts stfthe SI-‘D. n;iain.circuitand live
parts of-separate isolated circuits, ifthere are any.

P

A

Passcriteria __ ..
l __ _

I The insulation resistance shall not be lower than l
1 5 M0 for the measurements according to al, 3QQ_E_l_Q MO
- 2 MQ for the measurements according to b).

P

NIA

l7_2.ris.s.r Dielectricwithstand ' ‘

respect to insulation breakdown and protection against ‘
l direct contact I \

The dielectric withstand ofthe SPD shall be sufficlent with \ \

SPDs classified for outdoor use are tested between the
tem"|ina|s with the intemal parts lE».I"l'lO\.~E-Cl. During this test,
the SPD is subjected to spririkling according to 91 ofiEC
60060-1. _ . NIA

\ SPDs classified for indoor are tested as indicated in at and
b) 0f8.3.6. P

TRF No. !EC61643_’l 1B 05/

~_



CO4;~\

’~ti~‘E
l l .

Fla in A3-Tfivnheiniandt’
. .4 i- =iE,- oi :16 Ru . eport No. 50189621 UB3U:'_ ___ _~ __ __

IEC 5 io»i;;~'l'i - TEST SEQUEN
.. A7_-.._ __... — —— -. .. _-... a...--..-__.-.-—7

l
Clause Requirernant ~ Test Result - Remark Verdict

SPDs are tested with an a:.c voltage according to
. Table 9. Starting with not [I iere than hall the required a.c.

voltage. this voltage is increased to the fuli value within 30
s which is maintained for l min.

between all interconnected live parts and the SPDs
body accessibleto accidental contact
The express "body" in the sense ofthis testmeans

at

- all touchable metal parts and a metal foil on
surfaces of insulatirrg-material, which are
touchable after installation as for normal use,

= the surface on which the SPD is mou_nt_ed. if
necessary covered with metal foil.

- screws and oil'|<-1|‘ facilities for fastening the SPD
on its support

Fore these !¥l8I:lE:l..:tLi . ..=i‘.ts. the rrietai foii is put on in
such a way. that perhaps existing casting mass is
effectively tested.

*';f°t.e¢ti\"'5'=.\2E3'"(1P?*iTL--_-l_$ sliiiii =r‘:¢.i-s~i'.t"'<.1'_F‘i.? may hel disconnected fur'thi§_.tt_-;'st. _ ,_ . ..
b) between.ttic.iiv-e pa.1s.t;'f_tlv1."ElP.D.n"ta;n _ci.-"cult and live

- parts nfsc-paraie isolated circuits, if there are any.

Passcrite-ria_.1 . . . __ 7 u

at Between enclosure
and live parts. the AC
test voltageirms):

2.2!<V
P

NIA ‘
l
l

-_-: 4— —;_ -|?__ l_ ._ ‘V _ —

Arcing or puncturing shatl_nt\t occur. hovvever, partial
discharges are accepted ifthe voltage change the
discharge is less than 5%. _ F‘

The power trar'1stormsr use: id: testing shall be designed
in such a way that after having been adjusted to the test
voltage at its open terminals it will generatea short-circuit
current ofat least 200 mix after short-circuiting the
tenninals. An overcurrent :eiay. ifany shall nniy react if
the test circuitcurrent exceeds
100 mA. The deuce for nieasunng the test voltage shail
have a precision of :45 ‘iii. ' F‘

7.3.5ra4.4 Mechanicalshettgth ' '
All parts of thasnrj rel:-§t'i'|:lf_E]'tt.$‘tl1e'pr0t'ectio_i1 againstdirect
contact shail have sufficiei'it mecnahical strength.

The ‘samples are subiegted to s";ri_l_<es_by means ofan
impact—lest apparatus as‘si_iown in Figure 18 and Figure
19. ~ i

P l

I |.__--i H |.,_________._._> ‘ _

Samples are mounted on a she.-et.oi‘- plywood. 8 mm thick
and 1Y5 mm square,-secured at its-top and-bottom edges
to a ridged bracket.

P l

_ __ _ T.§-<.--,-- V —;——————_v_ .

TRF No. iEO3“l643_‘l 155 ll
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Clause Requirement - Test Result - Remark Verdict

Portable SPDs are tested as fixed SPt}s. but they are
fixed to the plywood sheet by auxiliary means. \ NIA

Flush-type SPDs are mo_unfed_in_ a recess provided in a
block of hornbeam or material havingsimilar mechanical
characteristics. which is fixed to a sheet of plywood. [They
are not tested__ii1 their iéle\»afit'i‘ii'o'ufitin'g boxes.)

If wood is used for the block, the direction ofthe wood
fibres shall be perpendicular to the direction of the impact.

NJA

Ni'A

Flush-ty pe screw fixing_SF’Ds shall be fixed by means of
screws to lugs recessed in the block. NIA

Flush-type claw fixing SPDs shall be fixed to the block by
means ofthe ciaws.

l
l NIA

Before applying the strikes. fixing screw of bases and
covers are tightened with a torque equal to two-thirds of
that specified in Table _1_0.;_'f _ _ _ I ihlrn

M

NIA

The sarnpies aremourited so that the point of impact lies
in the vertical plane th_ro_i_ig_ij_th_e§>_<is_ ofthe pivot.
The striking element is allowed to fall from a height which
is specified in the fol|owii_1g_Table 18:

‘partsAandB " "n=jlUOmn"i
‘N parts C it = ‘I50 mm
paits D I ' h = 200 mm

A: parts on the from surface. including parts which are
recessed.

B: Parts which do not |ii-:.ject more than 15 mm from the
mounting surface (distance from the wall) after
mounting as in normal use, with the exception ofthe
above parts A.

C: Pans which project imre than 15 mm and not more
than 25 mm from the mounting surface (distance from
the wall) atter mounting as in norrnal use. with the
exception ofthe above parts A.

D: Parts which project more than 25 mm from the
. mounting surface (distance from the wall) after

mounting us in normai use, with the exception ofthe
above parts A.

'iOO!'fiiTi P
NIA
NIA

TRF N0. !ECi6‘1643_l 1B
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The heights ofthe fall tietermiiied by the part of the
sample which projects most from the mounting surface is
applied on all parts ofthe sample, with the exception of
parts A . >-

P

l
Pl

l*iThe samples are subjected to strikes which are eiieniy
distributed over the samples. The strikes are not applied to
"knock-out" areas. ' . '

j_i _ .
‘ _ P

lTlThe following biows are applied:
o for parts A, five strikes: one in the centre. After the

sample has been moved horizontally: one each on the
unfavourable points between the centre and the
edges; and then, arter the sample has been turned 90°
about its axis perpendicularto the plywood, one each
on simiiar points;

o for pants B {as far as applicable}, C and D, four blows:
one on one side of the sample of the sample after
the plywood sheet has been turned 60° and one
blow on E1ll0li’1E!_[_ 5_ioe_ot'ths sample alter it has
been tamed 90-':'s1;.cut its axis perpendicular to the
plywood sheet. keeping the position ofthe
plywood sheet'ufi“c-hahged; ' ' ' '
one-blow on each ofthe-other two sides of the
sample, with the plywood sheet turned 60“ in the
opposite clirectiori. -

P

P

P
Pass criteria l
After the test. the sample shows no damage within the
meaning ofthe standard. in particular, live parts haw not
become accessible with the standard test finger.

l l s 7 _.s_ __,,..___ . s i_l i ' “ l

P
Damage to the finish small dents which do not reduce
creepage distances or clearances and small chips which

.. do not adversely affect the piotection against electric
shock or hamrtil ingress ofwater are neglected

P
l
l

\ fibre reinforced mouldings and the like are ignored.
without additional magnification. and sunface cracks in

?2sis.3.s.i Temperaturewithstand _> P

. . lCracks not visible with _t_l;|e normalor corrected VISION.

P
l

Tl

The SPD is kept in a heated_c;iiJinet_at an ambient .,
J temperature of8-OTC 1 5_i§_foi 24 h. j 100 C for 24 h

P
i Pass criteria] l . ~ l '

C ‘No mechanical damage -' - - '
P7 __ '—-=_.._ is-.. _.._-— ————

TRF N0 lEC6“i643__’l'iB _ _ i/ go



‘x
Olga‘;

CO
éyw A ~

WW TUVRheinland"
Fls

a=.;.,---+;-- 1'66 ""1 = Report No.5U189621 003
l

u a v z

IE6 61a~f43~-1'; - rssr ss W99
_ — ;— 7_ i-----U --0 ._ - . -. .-- .._.- ... _.._ —— _ _
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G Internal discorznecturs si-lal; . ._.| operate durmg the test and
shall be in woriung order arler the test. P

Remarks"
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75.3 Where a SPD includes a circuit that is electrically isolated
from the main circuit, the manufacturer shall provide
infomation about the isolation and dielectric withstand
voltages between the circuits as well as the relevant
standards that the rnanufacturer is claiming conformity
with. NIA

Where there are more than two circuits. declarations shall
be made with regard to each combination ofcircuits,

NIA

8.3.6 Insulation resistance

The moisture treatment is carlied out in a humidity cabinet
at a relative humidity of93% : 3% R!-l. The air
temperature is kept at all points_ where the test sample
can be positioned. within 1 2 K at a suitable temperature T
between 20°C and 30"'C. Before putting the test samples
into the humidity cabinet, they shall have a temperature
between T and (T+4) in “C. -

‘ l

NIA

The samples shell be'l<e|:t in the humidity cabinet for 2
days" (48 hi." ‘ "*- ' ' " NIA

_ -.._.a-,-.. -H ; - __

After a delay of between 30 min and 60 tTlI|l following the
humidity treatment, the_iusulati-rnresistance is measured
60 s after having appllediadc. voltage of 500 V.

iNtAl
l

TRF N0. lEC6‘l643__l‘lB it
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This measurernent is carried out in the humidity cabinet or
in the room into which the speciinens were brought to
reach the d9t6fTl1ll"l6d temperature, after having refitted the
parts which might have been detached.
a) between all interconnected tive parts of the separate

circuits and the SPDs body accessible to accidental
contact.
The express "body" in the sense otthis test means
1 all touchable metal parts and a metal foil on

surfaces ofinsulating material, which are
touchable after instailatioii as for normal use.

~i the surface on when the SPD is mounted. if
necessary covered with metal foil,

l
~ screws and other iacilities for fastening the SPD

on its support
Fore these measui'e."i.el"its, the r.-ietei foil is put on in
such a way, that Pt.'l'l'lE-ljI)&_.:t.*}';(l!:itiFtg casting mass is
effectively tested... ...___- . "

. " "‘."‘-’"'=.'?; ~iProtec_ti_ve i;oin;,-_t:3r}ei_;it_s c_i,4i_i_r_iectei;1 to Pi; may be
disconnected for this-lest ' " - "

bl o="ltw_ee:i. each corn L-inat ion of separate isolated
circuiiwt the 5P£i..i1:ereie.moi@.iha0 one.

NIA .

l
ii NIA

Pass criteria - ' Z _

i; The insulation resistance shall not be lower than
l

‘ -_ - 5 MO tor the nies.e;i='e.iiei'its according to a),
Q 2 M0 for the measuitiinents accoromg to ti).

l1 _ MO
_ivio

Ant/ti
NIA ‘

8.3.7 Dielectric withstand '

SPDs C|8$Slfit.G for outuou." tee are tested between the
i terminalswith-theintei"nu1 ]_}dIt§iEl"F|O\i'Eld. During this test.
the SPD i_s subjected to spi'iiikliiig according to 9 1 of IEC
60060-1. ‘_f ' T" __ _, - NIA i

SP Ds classified for indi.-or are tested as indicated in a) and
\ ‘bl 0f8.3.6. " NIA

_‘ ~ _ _ er‘.-T- - .- ..-- I ——_ _
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‘ Clause Requirement - Test Result - Remark ‘ Verdict

‘ SPDs are tested with an a.c. voltage according to ‘
Table 9. Starting Wit?!-Flilt-1‘!-it31i9 than half the required a.c.
voltage, this voltage is -increased to the full value within 30
s which is maintained fox -1 -min.
a) between all interconnected live parts of the separate

circuits _an_d theS_P_Qs__l3ody _accessi_bIe to accidental
contact. _ __ _
The express “body"'in the sense ofthis test means WA
~ all touchable metal parts and a metal foil on

surfaces of ins ulating material. which are
touchable after installation as liar normal use,

- the surface on which the SPD lS mounted, if
necessary covered with metal foil,

-= screws and other facilities for fastening the SPD
on its support

Fore these measurements, the meta‘ foil is put on in
such a way, that perhaps.e;t§sfing casting mass is
effectively testes‘. ._ . ’ .

Q I It Q I

Pr_otec_tive componegls cun."_iected to PE may oe
disconnected for this test ' '

b) between eachcombination oi separate isolated NiA
circuits ofthe SPD_\if_t_h_e_r_e _iS_l'l’l0l'&I|'_l3i'l one.

Pass criteria , .

Arcing or puncturing shall not occur. however, partial
discharges are accepted if the voltage change the N/A
discharge is less than 5%. '

‘ The power transformer used for testing shall be designed ‘
in such a way that alter having been adjusted to the test
voltage at its open terminals it will generate a short~circuit

l current ofat least 200 mA alter short-circuiting the
tem1inals. Ari overcurrent relay, iiany, shall only react if
the test circuit current exceeds
100 rnA. the device for measuring the test voltage shall
have a precision of: 3 ‘:6. NiA

TRF N0. iECE1643_11E‘. §a/
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Clause ‘ Requirement ~ Test l Result - Remark Verdict

7.6.2. 118.72 ‘ Test to determine the wattage drop (two port SPDs)
e _.---._..-7

Us supplied atthe input port ~
SPD loaded with rated load current into a resistive load
Input and output voltage measured simultaneously to
determine the percentage voltage regulation
-‘AUG/E] : {(U||1_ if Lj||'1}* 7

% NIA

Pass criteria

C No mechanical damage NIA

TRF No. iEC6‘l643__.i13
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Clause Requirement - Test Result - Remark Verdict

Rated load current (lti
9°?“ FD.‘-Y‘ N '_t'_t

"‘-\-.

The SPD shall be powered at a voltage Ur; "‘“.-5°/ll at
ambient temperature. using a cable with a nominal cross-
seotion as specified in Table 19. The test shall be
conducted with rated load current intoa resistive load until
thermal stability is reached. Additional coding ofthe SPD
is not pemwitted.

329V
ZA

Lgmmt P

Pass criteria

Value complies with the manufacturers P

External disccnnectors shall noioperate during the test
and shall be in working o;der altar the test. NIA

lntemal disconnectors shall not operate during the test and
shall be in working order alterthe test.

. .-,
P

) l

The temperature use pl's;,ifiac'es which.-are accessible in
non"nal use shall not excel-;:l_ttle values described in Annex
G'du‘ring‘tl'"i‘e test 7 " '

Parts oiSF-‘D. '
Built-in coiriponent-§_' 'I

Terminals tor external insulated conductors
Busbars and coriductors, plug»-in contacts of removable
or withdrawable parts which coiinectto busbars
Manual operating means of metal

llo Manual operating rriesris of insulating material
Accessible external enclosures and covers

- metal surfaces \
l - insiilatingstiilac'os ‘
l c Discrete arrangements ofpltig and socket-type l
i connections - .

Temperature rise;
__ K l_

K l K ‘i
K . l

K l’ K

Kl K
Kl K

Kl K

.21zi<imi< P .
Kl Ki

7.5.1.2 Overload behaviour ‘

l 8.6.1.2 1

The SPD shall be damaged or altered by overloads, which
may occur in normal usei ' " ' ' '

The test is carried out ai ariribient temperature and the
sample shall be protected againstabnomial external
heating or cooling.

l l l

\ P

TRF N0. lECB’l643__11Ei '§> ,§
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Clause Requirement - Test Resuit ~ Remark Verdict

The test is carried out at ;l..lbienttenipera1ure and the
sample shall be protected againstabnormal external
heating or cooling. ' P

The test circuit and procedurershall be as described in

disregarded for this test.
8.6.1.1, exceptthat circuits other than the main circuit are

P

being connected (intemaj _re_r_no3.rabie overcurrent protect
devices are replaced by a_llnl< of negligible impedance).

The test is performed without any external disoonnectors
ive

P

if a maximum overcurrent protecfion is specified by the
manufacturer, the SPD shall oe loaded for 1 h with a
current equal to k times that maximum overcurrent

‘ protection. The factor k shall be selected lrom Table 20.

If no maximum overcurrent protection is specified by the

operates. -
_ . _,>. ;. 5|_._,_,..- - .

manufacturer, the SPD shall be loaded-with 1,1 times the
rated load current j’or'1_'f|_g§ir_"_i,_infil_ an internal disconnector

l if no disconnector operates within 1 h,_ the test is continued
by increasing the previous‘ value er test current by a factor
of1_1 every hour. until an internal disconnector operates.

k=‘l.6

l=1§A ‘ F‘

__ A NIA

1h-9__A
12h ->__A NIA

Pass criteria" ' ' ' “

The temperature rise of surfaces which are accessible
1 normal use shall not exceed the values described in
ANNEX G duringtlie test.

Parts of SPD:
Built-in SPD:
Terminals for extemal insulated conductors
Busbars and conductors, plug-in contacts of remove
or withdrawable pans WTliCl'| connectto busbars

~ Manual operating means of metal
‘ o Manual operating means oi insulating material

Accessible external encius_ur_es and coversI

-— metal surfaces
~ insulating surfaces _ .
Discrete arrangements oi plug and socket-type
connections -

in

ble

Temperature rise: 1 l
iK l'i K ‘

K 1' K ‘

Kl’ K
Kl’ K
Kl‘ K

Kl K
217K.'588K

P

{_i_Kl____K ‘
l
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Clause !\ Requirement -Test Result - Remark Verdict‘ l
.l .l ._ K ,,_. . _.~:.-. ._.H.._

a) Any inte rnai disconiie-.tur has operated.

No mechanical damage ' l ‘NC
NIA

Disconnection shall be provided by one or more internal or
external disconnector(s). Their correct indication shall be
checked.

l-i
NIA

F 7.-....»-. ———7_

SPDs having an IP degree; lP 2X -- no live parts
accessible with standardised test finger applied with a force
of SN, except the ones which are accessible when the SPD
is fitted as in nomial use. NIA

‘J . If disconnection occurs during the test. there shall be clear
evidence of efiective disconnection oi the corresponding
protective componentlsl
If internal disconnection occurs, the test sample is
connected at U.; and rated lrequency for 1 rnin.
The current flow shall not exceed. a value of 1 mA.

__ .',‘, ,, ._ T " . . ., , P l‘
Currents through ccinipciherits-connected ll"l parallel to the-
relevant -"protective ‘son-.plunei"ifi‘s’}.'are disregarded-for this
measurements -~-- -- -- -- -

l . gt, ,,,,, _ , ,, _ , ,_ .l

_V

__ l-1A
NIA

NIA

Current through-the-PE=te-rminal shall not exceed 1n'iA
If there is more than one pci'ssi'bie4connection arrangement

l for normal use, this check snail be performed for all
arrangements. '

_mA NiA

l NJA

l. l
M There shall be-no explosion or other hazard to either

personnel or the facility. NIA

i b) No internal disconr-scton has operated:

C No mechanical darnage \ P
i lD Determination ofthe ineasurecl limiting voltage: Ur=S‘l.3kV ‘ P

according to 3:313. 1, but only at a-crest value
corresponding to Ins for test claasl RA! V NIA

L according to 8.3.3.1. but_oni'yat l,i.1i3r test class ll KAI V NIA

according to 8.3.3.3, but only at Uutt for test class Ill l §_i<Al‘l.22k\/ i P

SPDs tested acc. to class lane ll containing switching
components. ‘ ‘

l

Front-of-wave spar‘-toveiwoltage acc. to 8.3.3.2
‘ All measured peak values L5 pos l5 neg.) below Lir-

- ‘a e ' _ '-7' . ’

RV NIA

TRF N0. lECfi‘l6-’-‘.»3A_‘l 1B lib
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Additional tests for two--,..urt at-‘D5 with separate input /' output terminals

t- Remark Verdict ‘
E No excessive leakage culieiitssliall occur alterthe test

P l

' Oi‘

l l
If there is more than one possible connection arrangement
for normal use, this checlg shall be pe'n‘ornieol for all
arrangements ' NIA

l
The SPD shall be connected as for normal use according
to the manufacturer's instructions to a power supply at the
reference test voltage {Una ). '

Its resistive component (measured at the crest of the sine i
wave) '

o shall not exceed a value oft mA

= the current shall not have changed by more than
20% compared to the initial value detemiined at
the beginning of the test sequence

,, .i~-'

The current that flows"thi'ough' each terminal is measured. . UREF: Zifi V

1.23LiA

P

P

NXA
Li "' _.;_ "--L;.2'°“ _._-— ‘-2 ;

Any resettable or rearh r.-aw; disconiie'ctor'sliall be switched

of two times.U.¢ cr.1t).CllJ.\./;-1.5:. wltiichevet is greater.
During the test, no fiashovei', breakdown ofinsulation or t
any other inanifestatiorrofuisruptive discharge shall occur.

off and dielectric withslai'.;i.sha'll be checkedby application UC:

est voltage

iV

__V NIA ‘

N/A
. l. _.." -____ _-_.s__.. ..,,._ i

\ For SPD modes connected I‘-l-PE only, the current through
the PE-terminal shall be measured, whereas the terminals

Its resistive component (ITll':‘HSl.ll‘Bd at the crest ofthe sine li=s
l .

-= shall not exceed a value ot1 iriA i
, or

l - ,' . ._ _ l- the cc-irent L:r.'_1| riot l._-;i.-".-‘ cli_;iigec uy rrore than
20% =:o.n':ai'e;l to the initial value determined ati
the beginning ofthe test sequence

are connected to a power supply at Uc. Ui;= V

mAwave} ‘ NlA l

N/A

l
Ni'A

l‘N I ‘ SPDs having an lP degree r_- ii’ 2X - no live parts ,
accessible with standardised test finger applied with a force
of 5N. except 'lHe'or:trl_-ti _t{lrhicr'1_are accessible when the SPD
is fitted as in normal use. I __ , P

l

TRF N0, iEC€‘l643_'l'lEl _ _ B‘ -
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Clause Requirement - Test Result - Remark

7.4 2185.2 Heat resistance

‘ The SPD is kept in a heated cabinet at a temperature of V
100 “C 1 2 K for the duratitln QF1 h

l 1DU°Cfor‘lh

Pass criteria

C No mechanical damage

I SPDs having an lP degree J2 IP 2X - no live parts
accessible with standardised test finger applied with a
force of 5 N, eiicept the _¢ire§.'_wnii=n are accessible when
the SPD IS fitted as in normal use. '

Any sealing ccitipotind-.'%r'|t1Iuding potting) used in the
intemal assembly shail net move to such an extent as to
create a problem for the functionality of the SPD.

The SPD is deemed to have passed the test even ifa
discennector has opened.

' a|

Be hairiour u|'£'de'r tehipyrary oigervoltages7.2.8

SPDs for 'lT-Isyst'ems"t§etween'neutra| ‘and PE upstream
the main RCD shall pass the TOV withstand mode criteria
given'8.3.8.2. - ----- --" "M" - um ‘
TOVs ca useckby faruits 0-!‘(1|'iSEHliJ&IlC9S§fi¥i"l9 low
voitage system ‘* ' '

T 2.8.li'B.3.8.1

‘ need to perfotrn this test U@= 320V
' ' ' UT: 44‘l\/(120min)

For SPDs with a Uc greater than or equal to Ur there is no \
Ni

SPDs shall be tested using'eithe'r the ‘ '
~ TOV voltages UT given in the relevant tables of ‘ U1 : 44156 V

"*""@>< Bi t * irzfir
OF.

TOV vuitages stated by the rnanuiactuier
according to ?. 1. “l cl ),

whichever values are l'ijgr_;e-. _

_ , P, .

\ Tabie B.1 shail be applied to ail $PDs
§ Depending on "tne~iriioiina£.ar1giver-i by the manufacturer
on 7.1.1 c1}, the additier"-ai-taniesaccording to Clause B .1
of Annex l3 shail also be applied. - -
For North American systems -- 'l‘abie,B, 2_
For Japanese systems - Table B3- i under consideration N A

TRF N0 %EO5'l643_‘l1B '"‘ ’ 4} "§.
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Clause i Requirement - Test Result - Remark Verdict

New samples shall be used and fitted as in normal use.
according to the rnanutactur'er's instructions P

The test sample shall be connected to a power frequency
voltage of Ur *"i 5 % fora duration tr ‘sis %. P

Except for loss of neutrai-tests, this power source for Ur.
shall be capable ofdelrvering a current high enough to
ensure that the vottage at the S PD terminals does not fall
below UT by more than 5 %-during the test. For loss of
neutral tests this voltage sourc-e'_shal| be capable of
delivering a prospective short-circuitcunent of10A. NIA

‘immediately following the application of Ur. a voltage i Ur= 44W l129miT1l
; equal to Uqgp *°r'.5 % with lire sarrre current capability, shall U 2 255 V
be applied to the test sample for a period of 15 min *“r.rr %. “EF —

P

i For loss of neutral tests. this power source for User shall
be capable of delivering 2; prospective short-circuit current
equal to the declared short-circuit current rating ofthe

"9. ' Tr ‘ P

‘I00 ms.
_ —>¢---~~»~<g-_—.;_ —<=__ - .

The time interval betwée’n"t‘ne test periods shall be as
short as-possrbre and-shell in any case not exceed 3_O ms P

a] ‘ Pa§ criteria TOV failure rrlode

C N0 mechanical damage NIA
rwl-—1:; .-_—— —_

H Disconnection shall be provided by one or more internal or

checked.
external disconnector(s}. Their correct indication shall be

NIA

l SPDs having arr IF’ degree ‘: [P 2X '— no live parts

i the SPD is fitted as in normal use.

accessible with standardised. test finger applied with a
‘ force of 5N, except the ones which are accessible when ‘

Nr'r‘-\

J If disconnection occurs during ttre test, there shall be clear
evidence of effective ciiscorrrrectron-ofthe corresponding
protective cornpcnerrti.-'-.1
if irrtemal disconnection occurs, the test sample is V
connected at Ur; and rate_d_ frequency for‘! min. ———
The current flow shall not‘ exceed a value of_1 mA. ___'l'l"l Nr'A

y measurement

Currents throtrglr-comporrents réorrrrected in parallel to the
relevant protective comporrentis). are disregarded for this

NIA

TRF N0. lEC6‘l643__l 1B M
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Clause Requirement - Test Result - Remark Verdict

‘ Current through me PE-ieriniiiai snail not exceed 1mA
if there is more than or .e |30u':'»ibl& connection arrangement
for normal use. this ciieciesnail be perforrned for all
arrangements. -

mA \ NIA

NIA

K The shorbcirctiit current from thepower source. if any.
shall be interrupted within 5 s by one or more internal
andlor external ciisconnector(s) NIA

L The tissue paper shall not catch fire. NIA

M There shall be no ex piosion or other hazard to either
personnel or the f-ac.-iiity_. _ , NIA

bl Pass criteria TOV withstand mode U1= 44’l\/ [120fl‘|ii'|) I

A Thermal stability shall be achieved P

B Voltage and current records and visual inspection show no
‘ sign of puncture or flee l'lUvE:|'. "I-'1' -' P
l ' _-~ ' .1-4-,.; --r. .. . .

C No mechanical deniage -' _ 7 ' P

D Determination ofthe measured limiting voltage:

according to 81'3.3.1.-but only at a crest vaiue
corresponding to Imp for test class I

UP
L-NIPE: 1.3i<V

_i<Ai'_V
i NIA

according to 8.3.3.1. but only at ll] for test class ii _kA1_\/ NIA ‘

according to 8.3.3.3. but only at U06 for test class Ill L-NI_§_ i<Ar1.26kv P
L-PE:§kAf ‘l.10k\/

SP Ds tested acc. to class I end ll containing switching
components; '
Front-of-wave sparkove|'-.oii.ago acc. to 8 3.3.2

l All measured peak values to pc-s.i5 neg} below Up
. .-.. .

~__.

k\/ NJA

E No excessive leakage currents shall occur alterthe test

If there is more than one possible connection arrangement
for normal use. this check shaii be perfonned for all
arrangements ‘ ‘ ' P

TRF No iE%1643_'l1B ___ _ .
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Requirement -- Test Result - Remark Verdict

The SPD shall lie co-ii. .-.='.ecl lor no.1 iza. use according
to the manufacturers ir.sii'uciicns to a power supply atthe
reference testvoitage {User}. _
The current that flows through each tenninalis measured.
Its resistive component rzheasuied at the crest ofthe sine
wave) .- i

- shall not exceed-a value of 1 mA
or .. . .

- the current shallhot have changed by more than
20% compared to the initial value determined at
the beginning ofthe test sequence

Unsrzfiv

1.3? ii A

P l

P

l

NIA

Any resettable or rearrnahie discorinector shall be switched
off and dielectric withstand shalt be checked by application
of two times Us or 1OOD\:‘ a.c. whichever is greater.
During the test. no flashoter. breakdown of insulation or
any other manifestation ofdisruptiiie discharge shall occur.1 _, _ . , .

i1. _ '

U5: V

test voltage

__\/

X.

NXA

NIA

F

. wave)l

. . . . -- -.i.--.~_ L. - .

For SPD modes connected N-PE only. the current through
the PE_-t_erminai shall be iii_i=.*_§_i§_i_.i_ije_d. '__wp_§e_rea-;is_t_he_ tenhinals
are connected to a poi,-trier supply at U3. .

Its resistive com onent i’|'l:i,6F3SLll‘B'd at the c'i"es‘t ofthe sine‘l

= shall not exceed va|ue'oi'1i"nA
or

w the current sliail not ha-.ie changed by more than
20% compared to the initial value determined at
the beginning ofthe test sequence

External disccnnectors snail riot operate during the test l
and shall be in working order a1'tei' the test l

Ur;= QZQV

[PE = 1 HA

P

P

NJA
._ l.

l
‘i l
. p ‘

l

G internal discoi inectois si tart not operate ciuiii'ig the test and
shall be in working order aft-;-i‘ the test. P

SPDs hating an BF degreefe il-° 2-X -I no ll‘.i'E pans ‘
accessible with standardised test finger applied witti a T
force of 5 N. except the ones which are accessible when
the SPD is fitted as in no: rnal use. ‘ P

L The tissue pap-cr.shali-not -;uat_chfire.“ ' P l

M There shall be_rio explosion or oti".er_hazaicl to either .
personnel or the faciiity P

TRF N0. lECfi’i€i43_'l 1B gr (/1.
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Clause Requirement i- Test Result ~ Remark verdict

7"-Nazis 332 TOVs ca used by fa Lrila in the high {medium} voltage
system

SPDi‘orTN system

SPDs connected to PE and for use on power distribution
systems -

- TOV voltages U-.- given in Annex B
OI’,

o TOV voltages sratedby the manufacturer
according to 7.1.1" c1)

whichever values are higher.

Ur: V

Ur =_V
NIA

Table B.1 shall be applied to all SPDs
Depending on the information gl'u€r'l by the manufacturer
on ?.1.1 c1). the additional tables according to Clause B.1
of Annex B shall also be applied
For North American systems — Taole B.2
For Japanese systems - Tab|e_B.3 _

New samples shall be used and fitted as -in normal use.
according to the manutactu|"er's instructions, and
connectedto a test circuit according to Figure 16 or
equivalent -- - -----I--~ » ..

under consideration

NJA

NIA

NIA

NIA

The test voltage Ur ‘Uta % is applied to the test sample at
90 electrical degrees of phase L1 by closing switch S1. NIA

After the TOV application time t‘l "Oils % switch S2 is
cioseci automatically. This connects the SF‘ D's PE-terminal
to the neutral. '

NIA

Test circuit according to Figure 16 and Figure 17
or.
alternatiye test circuitg: ien in Annex E.

Othertest circuits are perm-itlad as long as they ensure the
same stress to the SPD

NlA

NIA

NIA

11-re prospective short-i;|rourtr:urrentof the power source
for User shall be equai to five lrr r res the rated current ofthe
maximum overcurrerrt protection is declared. lhe
tolerance forthe current is 'ml.g%. ____A NIA

The pros pectixé short—'ci_'rcuit'currerit“rielivered by the TOV
transformer shall be adlusted to T.-OGA ‘°l.q“/Q by R2. l A l

1 l

NIA
l

With the exception of SPDs connected neutral to ground.
Unlgr remains applied to the test sample for
15 min without interruption untilswitch S1 lS reopened. NIA

TRF No. lEC6‘l6-43__11B ‘ ' 66/.
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Requirement - 1 est _ Resutt - Remark Verdict

3) Pass criteria"'TCrV failma mode 7

C No mechanical damage NIA

H Disconnection shall be provided by one or more internal or
external disconnector(sj:. Their correct indication shall be
checked. NIA

_ ____‘___1________ ___ .

SPDs having an lP degree 211? 2X - no live pans
accessible with standardised "test-linger applied with a
force of 5N, except the-ones which are accessible when
the SPD is fitted as in normal use. NKA

J
—_-1 . f

If disconnection occurs o'uring the test. there shall be clear
evidence of el‘§ecti've disconnection ofthe corresponding
protective component(s).
If intemai disconnection occurs, the test sample is
connected at Ur, and rated frequency for I min.
The current flow shall not exceed a value of 1 mA.

.- i Iii _

_v

FHA NIA

Currents IhFO'tlQ'i'l“(‘;‘ljl':f'l§2t'Jl‘l§-2'l1_I5‘GQ?lFlEyCf§*@! in parallel to the
relevant protective comp-lrieritfsl, are disregarded for this
measurement» -- - --— - -~ -- - -- -- - Nb’-\

Current llil'OL|Q§"HI-i'|E-PE-1-_5fil iir-rel shall-not exceed 'lrnA
-‘ .. .2“... ....__ .,

ll‘ there IS more than one possible connection arrangement
for normal use, this checlishall be 'per1‘orm'ed for all
arrangements.

__il'T'l Ni’A

NIA

K The short-circuit current from the power source, ifany,
shall be interrupted within 5 s by one or more intemal
andfor external disconnectorfs). NKA

L The tissue papershall nol_catch_1ire. Nr'A

M lhere shall be no explosion or other hazard to either
personnel or the facility i Nr'A

bl Pass criteria TOV withstand mode

A Thermal stability shall be achieved NlA

B Voltage and current records and-visual inspection show no
sign of puncture or fiashoxier. NIA

C No mechanicaidamage _ . NIA

D Deterrnination of the meastired limiting voltage: \ Up s _ l<\/ \

according to 8.3. 3. 1, but-piily-at a-crest value
NZA

TRF No. lECl5'l643_‘i 1%.
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Requirement - Test Result - Remark ‘ Verdict
1-‘ — __.-- - -.._ -.. ,._. .._-.

according to 8.3.3.1, but only at l.t for test class ll KA I V NlA

according to 8.3.3.3, but only at UEJC tor test class lll kAr' V NIAil-

SPDs tested a_cc. to class_|_and l_l c:_oi_tra_i_niiig switching
components: _ .
Front-of-wave sparkover wilage acc.~to 8.3.3.2
All measured peak values_':(5pos.l5neg.)be1ow Up _ kV NIA

E No excessive leakage currents shall occur slterthe test

If there is more than one possible connection arrangement
for normal use, this check sfriail he performed for ail
arrangements NIA

The SPD shall be connected as for nonrtal use according
to the rnenufacturers insitiiictions to a power supply at the
reference test ‘voltage (User).
The current that flows thiough each terminal is measured.
its resistive component i_ii'ieasured ‘at tr-e"crest ofthe sineWave) I

e snail noteiiceed a_i@lge_of'i rn_A
OI’ -

- the cunent shall not have changed by more than
20% compared to the initiai value determined at
the beginning of the'te-st sequence

User: _ V NJA

l
_ no NIA

‘ NKA

it

‘ Any resettable or rearmabieuhdisccmnector shall be switched

of two times Ur; or 1ODDV ac. whichever is greater.
During the test. no fiashover. breakdown ofinsuiation or
any other manifestation of clisrtiptivie discharge shall occur.

For SPD modes connected N-PE only, the current through
the PE-terrninr_.ii shall be irieasured, whereas the terminals
are connected to a power supply at Ur,

its resistive coqriponent f_in'eas= tied at the crest of the sine
wave} _ I _ _

- shall riot exceed a value-oil in;~\
OT

- the current shall not liave changed by more than
20% cornpared to the initial value determined at
the beginning of 1.1".e. test sequence

off and dielecti ic withstand shall be checked by application Ui:= V

l l

NIA

test voltage

V . NIA

Ur;=_V

lee =_l-1A

NIA

NIA

NIA

TRF No. lEO6‘i643__‘i 18 g _ _ his 9
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Requirement - Test Result - Remark \ Verdict
[ _.-__ ._.. ..--__ -.._.-_._

G Internal disconnectors strait not operate during the test and
shall be in working order alter the test. NIA

I SPDs hating an EP degree 2 IP 2X - no lite parts
accessible with standardised test finger applied with a
force of 5N, except the ones which are accessible when
the SPD is fitted as in normal use. NIA

K The short-circuit current from the power source, if any,
shall be interrupted within 5 s by one or more intemal
andror external disconnector(s). ‘ NIA

l .

1. The tissue paper shalt not catch tire 1 h NIA
M There shatl be no explosion or other hazard to either

personnel or tiie faciiity NIA

TRF Nb. lE%“i€i¢i3_’i ‘iB (Mr
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Clause Requirement - Test Result - Remark Verdict
 .i__¥_- _.. .. .. _ ~ -— _-a-sq.

?.2.5.3 Short-circuitcurrem; oil. .vioui'

8.3.5. 3 This test is not applied to SPDs which are either
- classified tor outdoor use and for mounting out of

reach.
o for connection N-PE in TN andlor TTsystems only

NIA

NIA

The test sample shall be mounted in accordance with the
manufacturers published recommendations and
connected with conductors of the maximum cross section
according to 8.4.2, keeping the cables connecting the
sample to a maximum iEflQ;|"i of0,5 m each. P

h Sample preparation

For SPDs with non-linear components connected in
parallel, separate sets of three samples shall be prepared
in the manner below for eiieiy current path ofthe SPD
which contains one or more non-linear component in 3.1.4
and 3.1.5. ‘--.= - P

i as ' "' '.'l..._' -_ iiiisfli
‘f' - _g:_l.t-4. i. -- . _.

Current paths containing mite-gs‘ switchirig components
with combineddtsconitectrirfuiiotiori, having an impulse
withstand'\.oltoge'equal or greaterthan 6 KV and a
dielectric-Withstand equai~or-gr":-.=ater than 25(JU~W5O Hz for
1 min in normal'operatiTrgca3rTditici"i. are tested withoutaiy
preparation and-only in.conjuriction with-other current
paths prepared in the manner described below.

, Voltage limiting corn-pone. its and voltage switching
components described in 3.1.4 and 3.1.5 shat be replaced
by appropriate cooper blocks (dummies) ensuring that the
internal connections and the.r crossgsection and
surrounding material (e_.g. resins} and packaging are not
changed. _ I P

a) Test at the declared sl'iort--circuit current rating
__. T.“ __ _

The sample is coririected to ai power lreuuency source at
Una» The prospective siiort-circuitcurent as declared by
the manufacturer and wi_tii_ the cons-sr.-o_nd:ng power factor
as given in Table 8 are ,arl_r'us,te-.l at the SPD terminals.

_ I

ZEV
300A

C95 <P= lit-5.

l

P

The test is carried out twice with Una applied at (45 i 5)
electncal degrees and at i'9U 1 5; electrical degrees after
the zero crossing ofthe tpllage. __

if a replaceable or resettable internal or extemal
disconnectcr operates, the ieiexaitt disccnnectoi shall be
replaced or reset each time. lithe disconnector cannot be

iiepleced or reset, the test is stop-pttd. g K internal

P
i i

i P at

TRF N0. iECE'l643_':1B ea? "re.
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Clause Requirement - Test. Result - Remark Verdict

Pass criteria

C No mechanical damage‘ _" _' " _ P

H

I

Disconnection shall be provided bycné or more intemal or
external disconnector(s)_. Their correct indication shall be
checked.

SP Ds having an IF‘ degree‘-2 I-P-2X — no live parts
accessible with standardised test finger applied with a
force of 5N, except the oh?!s'"\Fvhich are accessible when
the SPD is fitted as in normal use.

P

P

J if disconnection occurs during the test, there shall be clear
evidence of effective disconnection ofthe corresponding
protective componentts)
If internal disconnection occurs, the test sarnpte is
connected at Ur; and rated frequency for ‘l min
The current flow shall not exceed a value of 1 mA.

, _

F‘
l
l

E V
l

Q.-ll-IA l F’ ;

Currents through CCJ:l'l'1-EJ,E)ll:E_.!-l’-"Ii:-i connected in parallel to the
relevant protective cO|Tlp0|':en!t:§). are disregarded for this
measurernent: -r -~ ---~ -- - - NIA

ll

K

Current through the PE--tenrnrral shall not exceed 1mA
if there is more than one possible connection arrangement
For nonnat use, this check shall ne perlorrned for ail
arrangements.

mA NIA

l
The short-circuit current front the power source, ifany,
shall be interrupted within 5 5 by one or more internal
and/or external o'isconnecto|'(s). . .

ems

P

P M There shall be no explosion or other hazard to either
personnel or the facility P

N There shall be no fiBS|'lLWEF to the metallic screen and the
6 A gUgG fuse connecting the screen shall not operate
during the test .. * P

b) Test at low short-circu_it_ current

A power frequency source at Uner. having a prospective
short-circuit current of live times the rated current ofthe
rnaximurn overcurrent protection (ifdeclared by the
rnanufacturertand a power factor according to Table 8.
shall be applied tori» s 1 0.5 s it no external overcurrent
protection is required by the manufacturer, a prospective
short-circuit current of 300 A is used.

‘ l

l V ‘

__A

cos cp= \ NIA \

TRF N0. lEC61643__’i 1B ll? T
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The test is carried out onc. -Aiifl Utter applied at (45 : 5)
electrical degrees after the zero crossing ofthe voltage.

NIA

Pass criteria -

C No mechanical damage" ' NIA

I SPDs having an lP degree 2'tF‘2X - no live parts
accessible with standardised test finger applied with a
force of 5 N, except the ones which are accessible when
the SPD is fitted as in normal use. ' NM

M Tnere shall be no explosion ‘or other hazard to either
personnel or the facility. urn 1

l

N There shall be no flashover to the metallic screen and the
6 A gLlgG fuse connecting the screen shall not operate
during the test. NIA

_— _7_.-.....a .__;

If disconnection occurs duriitgltiie test:
I \P~ '- -\,- ;. __;_ I ~..- . - .

H Disconnection shall be provided by ‘one or more internal or
l external disc0nnector(s):'1h"eii correctindication shall be
‘ checked.

Tl

NIA

J If disconnec'tion'o-zcurs dun‘ng- the test, there shall be clear
evidence of effective disconnection ofthe corresponding
protective componenttsj.
If internal disconnection occurs, the test sample is
connected at Ur; and rated frequency for1 min.
The current flow shall not exceed a value of 1 inA.

_V

INA

l
NJA ‘

NJA

Currents through cornponenls connected in parallel to the
relevant protective coniponenlls), are disregarded for this
measurement. NIA

Current througn the PE-termin.-at shall not exceed 1mA
If there is more than one possible connection arrangement

1 for normal use, this check shall be performed for all
arrangernents} ‘ ' ' '

_i_l'l"'i NIA

NIA
— —.-1-,.-_ __.-. -l .

K The short-circuit cunent from the power source, ifany,
shall be interrupted within 5.s byone or more intemal

1 andfor external ciisconnectoris-). - - --

_lTlS

NIA

Additional test for SPDs with |fi lower than the
decla red short-circuit current rating (leech)

8.3.5.3.‘l

l l _ _ . l lThis test l5 only pertorrned it the declared follow current W A
\ E'l'fl'l.C-:l'fl.lDl.l3'tll1£_‘,.lr=lS smaller than the testcurrent. 3 l l

l

TRF No. iEC61643__'! 1B it
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The sample is connected to a power frequency source a
UREF. The prospective shoitcircuit current as declared by

l

as given in Tabie"8 are"adju'st1=ad'a't'ttie SPD terminate.
the manufacturer and with the corresponding power factor

t

KA

cos tp=

l

NIA
7 — ; —<--,-_ _~=_ —=

l‘ ‘l -The voltage switching componentrs) ofthe SPD is
triggered with a positive surge current (8l20 or other

l appropriate waueshape) at (35 1 5) eiectrical degrees after
the zero crossing 0t‘the' i.?oltég'e"0n the positive halfwave.
The surge current shall be high enough to initiate a follow
current but shall in no case exceed if‘.

The test is carried out twice‘.

To ensure that no external disconnector operates due to
the trigger surge. all external clisconriectors shall be
placed in series with the power frequency source as
shown in Figure 11.

NM.

NIA ‘

nut l

If a replaceable cr resettable inteniel disconnector
operates, the I€!€VEittt‘L§l'S13€1f1Tr€(§IOlSh2:lilb€'F@p|aCEd or
reset each time. lfthe dasednnedtor cannot be replaced or

l reset. the test is stopped. - . . .

\ l

NIA

Pass criteria .- ._ . ..-. --- - -

C No mechanical ‘damage .
NIA

\ H Disconnection shall be pftji.-idE_d by one or more internal or
external disconnector(s). "their correct indication shall be
checked. . . . . .

NIA

I SPDs having an IP degree 3 IP 2X -- no live parts
accessible with standardised test finger applied with a
force of 5 N, except the ones which are accessible when

L W the SPD is fitted as in non nal use.

J If disconnection occurs dui ing the test, there shall be clear
evidence of eltactive disconnection of the corresponding
protective componentlsl. i » -
If internal disconnection occurs, the test sanipie is
connected at UC and rated frequencyffor 1 min.
The current flow shall not exceed a vaiue of 1 rnA. {- mA

l

NJA

NIA

Currents through comporients connected in parallel to the
relevant proteetiiie oomponerittsl. are disregarded for this
TDEGSUl'EtTl€ l"l'L. _

~ L l l
NIA l

rnr No. iEceie=ia_iie _ <i> "ix
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If there is more than orii. pdsslbie connection arrangement
for normal use. this check s_h_al|_ be performed for aii
arrangements.

Current tiirough the PE-terrninai shall not exceed 'lmA mA MA

N!/7%
K The short-circuit cunent from the power source, if any,

shall be interrupted within 5 s by one or more internal
andfor external disconnector(s) NIA

lM There shall be no explosion or other hazard to either
personnelortnetacility - - -

- l NIA

\ N \ There shall be no flashover to the metallic screen and the \
6 A gLfgG fuse connecting the screen shall not operate
during the test. NIA

8.3.5.32 \ Additional test for SPD's failure mode simulation

lFor this test any electronic indicator circuitry may be
disconnected. NFA

l
» New samples shall be-'use'd‘ and fitted as in normal use.

acc." to the mariutecturersir istructions-and connected with
conductors of the f'llii)(lrT!Lll'l"l cross section acc. to 8.4.2.
The maximum length oi-rtie G'8LtlE:$‘COl't1’l8Ctl0H theisample
shall be of0,5 rn each, 1 - " P

i i . ., .
External disconriectors ‘itrecomrrended by the
manufacturer, shall be used. NIA

The test sample shall be connected to at power frequency
1 voltage source at the following conditioning voltages:
- SPDs rated Ui; up lo 44%", apply a voltage equal to

1200 V.-mt -5r..~,% 1200\/
~ SPDs with Ur; rate-.l above 4-*t0'v', apply a voltage

equal to 3 ti-has Ur; ‘5r.[i‘?/Ii

——$ l

P

. V NIA

_i l .._. i

The conditioning iioltage is applied fore duration of
, 5 s ‘%°i4-i. The prospective short-circuit current ofthis
power source For conditioning shalltie adiusted toe value
between '1 A and 20 AH.» 5l.=.i‘=;'El, as-provided by the

Following the application of the conditioning voltage equal
_to User ‘“f.§°/ti with a shoirtcircuit current capability as
given below, shail be upptiedto the sample tor a penod of
5 min "‘i'.il°/ii or. tor at least 0,5 s alter intisrruption of the
current by an internal orextsinal disconnectoi

I ' .

manufacturer according to T.1.1 d6? . » _1_ A P i

P, l l

TRF N0. iEC61643_'l'lB g.
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The transition trcm cono'iti-;;= Illlg '-.'Ult.Hg€ application to Ur<L~.=
application shall be perton-red without interruption. The
current flow through the SPlL1'shall be monitored. An
appropriate testcircuitand timing diagram is shown in
Figure 12 and Figure 13.

The prospective short-c|_rcuitcurrent ofthe power source
at Utter shall have a tolerance of '5/»o% at the location
where the SPD is connected. The power factor of the
power source shell comply with Table 8.

Each of the follcwing tests shall be performed on a new
set ofthree preconditioned samples as above at UREF with
a short-circuit current of 100A, 500A and 1000A,
respectively. unless these values exceed the declared
short-circuit rating ofthe SPD.

J.Q.QA
_ J

A further test shall be performed or: three preconditioned
samples as above and at Use with a prospectwe short-
clrcult current equal to the manufacturer's declared short-
circuit current rating. For thistest. tire time internal
between the conipletiu.-. cl-tl*|e~conditionrng test and the
application of LJi<E*r_'shail'tteaas short aspcssible and shall
not e><cee§L10£J.ms. .__ _.. . -.. _ .. >— ..

it all oscillogra;Ius.of_lhe.tesi1on tbe.fii:st.set ofsamples
(100 A test set up) show £1-t;1l:5£§§J:1l'l3.Cli0llWttt1lFl'5 s during
the application ofthe conditioning voltage, no further test
is performed.

Pass criteria
_ -_ -- .>_-._-_- .-- -- -,_-.-_..- -_-_-- —

For this test any damage to electronic indicator circuitry
during the conditioning testls not regarded as a failure.

C No mechanical damage '
_ _ ___: ,... _ _- .....__._._._—' _

SPDs having an IP degree 2: IF’ 2X — no live pans
accessible with standardised test finger applied with a

“ force of 5 N, except the ones which are accessible when
the SPD is fitted as- in normal use

M There shall be no explosion or other hazard to either
personnel or tte facility - " -

N l lThere shall be no flashoxer to the metallic screen and the
6 A gLr’gG fuse connectlng the screen shall not operate
during thetest. '- " -= --* ~ ' -~ ' '
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