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7.3.3.2

Screwless terniinals

Terminals shail be so designed and constructed that:

e each conductor is clamped jndividually. During the
connection or disconnection the conductors can be
connected or disconnected either at the same time or
separately,

s itis possible-o Glah':p-scemely any number of
conductors up to the maximum provided

N/A

N/A

8422

The terminals are fitted with nfe.w cooper conductors (solid
or stranded), of the sriiaiisst or largest cross-sectional
areas as specifiedin8.4.2

N/A

Each cenductor is then subjected to a pull of the value
shown in table 14. The pull is applied without jerks for
1 min in the direction of the axis of the conductor.

to mm?

N/A

8423

Insulation piercing connections

Ll it A ——

Pull test on te:mmata deisigaed for smgae core conductors

WTAYe

The terminals are fitted with new cooper conductors (soiid
or stranaed), of the sritalivat-ur largest cross-sectional
areas as specified in 8.4.2, (whichever is the least
favourable). Screws, ifany.. are tightened according to
Table 10.

mma

Nm

N/A

The conductors are connected and disconnected five
times, new conductors being used ezch time, After each
connection the conductors aie subjected to a pull, without
jerks, for 1 miri in the axis of the tapping conductor
according to the value given in Table 14.

mm?

N/A

During the tesl, there snali be o movernent of the
conductor in the terminad.or zny sign of damage.

N/A

84232

cords

Puil test on werminals dwugnea ter multi-core cables or

The pull-out test on the SPD terminais designed for multi-
core cabies or cords is ¢aneu vut as for single core
conductors, except that the pull foice is applied tathe
entire multi-core cable or wud b mh:?dd ofto the indivdual
core.

min.

max.

N/A

TRF No.
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The pull force is calculaied according L0 the following

formula:

P Fx) = N

F is the total force to apply A

n is the number.ofcores__ . .

F(x) ismeﬁmebrmmcmaammmmgmﬁmcm59 [ N N/A

sectionof | bl opn e iz

one conductor (see table 9)

During the test, the cable or cofd shall not slip out of the

terminals. | . s s sk o N/A
8424 Flat quick connect terminations

Under consideration
8.4.2.5 Pigtail connections (flyiny leads)
8.4.2.51 Pull test on fying lead condum_gr;g_ : P

A flying lead and anchoayishallwithstand without

damage or detachment.a dinizt pull of 89N for one.minute,

applied to the lead from any angle which the construction

or thedevcewillallow. .. ... ... . s P

During the test, there shall be no movement of the

conductor or any sign of daimage. P
7.2.1 Protection against direct contact

Test applied to SPDs with Ug > 50V rms. P

For protection against direct cantact (inaccessibility of live

parts), SPDs shall be so designed that, when they are

wired and mounted as for normal use, live parts are not

accessible, evan after removai of parts which can be

removed without the use of a 1col. P
8.3.1.1 Insulated paris

The sampie ig'rounled as for normai use and the test is

conducted using conduciors of the smailest cross-sectional

area and then again using Cenductors of the largest cross-

sectional area specifiedin&4.2.- - - - P

The standard teat fingeruiraccordance with I[EC 60529 Is

appiied in every possilis pusiod ' P

For plug-in SPDs {which can e changed without a toal),

the lest finger is applied in every possible position, when

the plug is partially inserted or compietely inserted in 2 "

socket outletl.

TRF No. IEC81843_11E W I k& ﬂ/
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An electrical continuity inicaior operaiing from a voltage of
not less than 40V and nut Imiore than 50V, one side of
which is connected to ihe test finger to cieck for the
possibility of contact with any.live part or the sample.

8.3.1.2

Metal parts '

Metal parts which are'aceessible when the SPD is wired
and mounted as for norrital use are connected to earth
through a low resistance ¢connettion, except of small
screws and the like, isolated from live parts, for fixing
bases and covars or cover plates of socket-outlets,

No metal parts are
accessible

N/A

A current (derived frorf an a:¢” source having a no-load
wltage not exceeding 12 V) equal to 1,5 times the rated
load current or 25 A, whichiewer is the greater, is passed
betweer the eurthing terminal and each of the accessible
metal parts in tum.

N/A

The oltage drop betweer: the eaithing terminal and the
accessible metal part is irgasured and the resistance is
calculated from the current ard this witage-drop. The
resistance sheal not excecd 050, . .

N/A

7.4.1

Environment, IP ¢Gog <ammemn en o,

SPDs shall bg provided with an enclosure for protection
against ingress of sviid cbjscis and water in accordance
with the IP code declared by the manufacturer.

8.6.1

Test carried out acc. to I£C 30529 to check. IP code

7.2.2

Residual curient lpe

For all SPDs with a terniinal for the protective conductor,
the residual current lee shiall be measured when all SPD
terminals are connected to a power supply at the reference
test voltage (Uker ) according to thie manufacturer's
instructions. .

8.3.2

The SPD shali be conneciui &s for normal use according
to the manufacturer’s Instuctions. The voltage shall be
adjusted to the reference test witage of Urer.

The residual current flowiing through the PE terminalis
rneasured,

Urer 255V

lee 0.16 pA

TRF No. |[EC51843_11E
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7.2.4/8.3.4 | Operating duty

The SPD shall be capable of withstanding specified
discharge currents during applicafion of the maximum
continuous operating witage Uc without unacceptabie
changes in its characteristics.

The test setup shall cornply with the circuit diagram given
in Figure 7. =

Determination of the reasured lirniting voltage:

according to 8.3.2.1, but only al a crestvalue — KRNV
corresponding to ke for tesi class! . . . . N/A
according to 8.3.3.1, but unly atl, for test class li —RAF_M N/A
according to 8 3.3.3, but only at Ugg for test class Il L-N/PE: 5 kA 1.26kV P

N-PE: 5kA/1.92kV

SPDs tesled zcc. to class Lang il E:omahung switching _kV
components: g T N/A
Front-of-wave sparkower wirage ace.to'8:3.3.2

All measufed.p_eak'_pal_g{gg_(_fg_gqg_g’5_ n2g,) below Up

(48]
]
o
<
e

Sample connected to power frequency source at Uc

83.4.21 SPDs with follow currerit < 5004

Veltage at. SPD tarminais dues not fall beloew the peak
value of Us by more than 1U% during flow of follow current

8.3.422 SPDs with follow currerit > S00A:

Power frequency witaye U with a prospective short circut
current equal to the foilow current interrupt rating |y N/A
declared by the manufaciuer in accordance with Table 8,
or 50CA, whichewver is greeiter, - KA
For SPDs connecled betwean neutral and protective earth
only, the prospective shiuit-circut curreni shall be at least cos@=___ N/A
1004 T e

TRF No IECB51843_11B WE; B : a/
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8343

Class | and Il operating Jduty tests

Three groups of five-imipulses of 8/20 current impulses with
positive polarity shall be applied. The test samples are
connected to a power source according to 8.3 4.2, Each
impulse shall be increased in steps of 30° with a tolerance
of + 5° for each synchronisation angle.

time interval between the irr{pulses 60s —60s
time interval between the groups 30 min —35 min

_ kA
sync. 0°, 30°, 607,

90°, 120°, 150°, 180",

210°, 240°, 270°,
300°, 3307, 0°, 30,
60" el

N/A

The SPD shall be energized at Uc. The prospective short-
circuit current of the power source shall comply with 8.3.4.2
during the application of groups ofimpulses.

After the application of eazh groug of impulsas and ater
the interruption of thie last follow current (if any) the SPD
shall remain energized wilhout intesruption for at least

1 min to check for ragnition.

After the last group of impulses and the 1 min period the
SPD either remains applied or,is reapplied within less than
30s to Uc for ancther 1511n o chieck for stability. For that
purpose, the short-chigeii ¢ anaility of the power source (at
Uc) may.be reduced to b .. .. ¢~ s

1

Ue:
\

N/A

N/A

N/A

When testing SPDs to elass |,.8/20 current impulses with a
crest corresponding to line Shall be applied,

N/A

Ds to .L'*.iaé's"lll. 8/20 current impulses with I

=

When testing S7
shall be applied

N/A

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

8.345

N/A

Class Ill operating duty teéts

The SPD is tested with thrae graups of impulses
correspending to Uge with:
- five pesitive impui.us nitdatea at crest value of
positive half cyclg(£5%) |
- five hégative impulses initaled at ciust value of
positive half cycie (5%) '
- five positive impulses initiated at crestvalue of
nositive haif cycle (187)

8.3.4.4

Additional duty test foy test clase |

N/A

This test is carmied out with current impulses in stens up te
lie Passing through the SPD.

SPD energizei at Us by‘a"vo!taée source having a nominal
current capabiiity of 5A during t_he application of tinpulses.

Ug!

TRF No. IEC61643_11B
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Current impulses of posidue polanty shall be initiated in the

corresponding positive crezt value of the power frequency

woltage source to the energized test sample as follows:

. ! _ kA/__KkA

a) One current impuise at 0,1 lirp KA/ KA

b) One current'impulse a_‘t“O;-Zﬁ'l.’r@ __ kA/_KA N/A

c) One current impulse at 0,5 iy . = ;:ﬁ;— Ei

d) One current impulse at 0,75 linp '

e) One current impulse at 1;0 ki,

After each impulse cool down to émbienftemperature N/A
8348 Pass criteria
A After the application of each iinpuise and after interruption

of each follow current (ifany ) the SPD shail remain

energized without interruption for at least 1 min to check for

re-ignition, i P

After that period the SPD eiliier remains applied or is

reapplied within less than 30s ta Uc for another 15 min to

check for stability, For that purposé the shor-circuit

capability of the power source shall also be 5A. p
B Voltage and cur'rent rec»;;rds andﬂ.w'suai inspection show no

sign of puncture or flashover. _ P
& No mechanical damage P
D Determination of the measured limiting voltage: Ue

L-N:1.3kV
L/N-PE:2.0kV

according to 8.3.3.1, but unly ata crest value kAL N N/A

corresponding to |y for test class |

according to 8.3.3.1, but only ati, for test class il kAN N/A

accordingto 8.3.3.3, bui-unly at Usc-for test class HI L-N/PE. S kA /1.26kV P

' N-PE: 5 kA /1.95kV

SPDs testedacc. to class | and i éuntaining switching _kV

components: N/A

Front-ofwave sparkover \.:;:tégfe ACC. 108.3.32

All measured peak values (5 pos /5 neg.) beiow Ur
E No excessive leakage currents shall cccur afier the test

TRF No. IEC61643_118B @/
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If there is more than one pos sible connaction arrangement
for normal use, this check s h.ali bc perforrneo forall

arrangements

The SPD shall be connected as for normal use according

to the manufacturer's instructions'to & power supply atthe
reference test wltage (Urer).

The current that flows througl: each terminal is measured.
Its resistive component (rieasured at the crest of the sine

wave)

« shall not exceed avalue of 1 mA
or

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

Urer= 255 V

N/A

Any resettabie or rearmable disconnecior shall be switched
off and dieiectric withstand shall be checked by application
of two times Un or 1000V a.c. whichever is greater.

During the teal no fiashover; ureaﬂdown of insulation or
any other mani festation of (}i&,mptwe discharge shall occur,

e . -

Ue= A

test witage

N/A

N/A

For SPD medes connected N-PE only, 1the current through
the PE-terminal shall be ineasured, whereas the terminals
are connected to a power suppiy at Uz,

Its resistive component m.::surr:.-d at the crest of the sine
wawve)

« shall not exceed a vaiue of 1 A
or

¢ the cuwrent shall not haw: changed by more than
20% compared (o the Inilal vaiue determined at
the beginning of the lest sequence

N/A

External disconneclos '~hail not operate during the test
and shali be in wormng oisder afier the test.

N/A

Internal disconnectors sha%i_i;'a.o_t operate during the test and
shall be in working order after tie test.

There shall be no expios:on or umer hazard to either
personnel or the facility.

7.2.6.2

Thermal protection

SPDs shall be protected.against overheating due to
degradation or overstress.,

N/A

-

TRF No. [E051643_118
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This test is not perforimua . BPDg conaining only
switching components ana/or ABD devices. P
7.2.5.4 Statusindicator

The manufacturer shall provide information about the
function of the indicator arrd the actions to be taken after
change of status indication. P

A status indicator may be composed of two parts (one of
which is not replaced on replacement of the SPD), linked
by a coupling mechanism whichean be mechanical,
optical, audio, electromagnetic, etc. The part of the status N/A
indicator which is not repiaced shall be capable of
operating at least 50 tirnes.

Where there is an appropriale standard for the type of

indication used, this shall be met by the non-replaced part
of the status indicator, with the exception that the indicator
need only be tested for 50 operations. N/A

8352 Thermal stability

If different norlinearcon peients connected in parallel,
this test has to e performed for every current path ofthe
SPD by disconmectingfitierapang-ail-the remaining current
path. A G 4 N/A

If components of the saitie type ard parameters are
connected in parallel, they shall be tested as one current
path. P

Any voltage switching componerit within the current path
under test, which is connected in series with a voltage
limiting companent shali be short-circuited by a cooper P
dummy with a diameter suth thatit does not melt during
the test. ' '

TRF No. IEC81643_118 Lﬁ/
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Test for SPDs containiny valy voitage limiting
components - procedure aj
Sample connected to powar frequency source with a
voltage high enough to drive a constant current, whichis
increased by the following steps = 2mA or 5% of the
previcusly adjusted lest cuirent, whichever Is greater — with
atolerance of + 10%:
Sample 1 Duration
2 mA r.ms. or corresponding crest value 41min
4 mA r.m.s. or corresponding crest value 31min
6 mA r.m.s. or corresponding crest value 30min
8 mA r.m.s. or comresponding crest value 39min
10 mA r.m.s. or correspuiiaing crest value 13min
Sampie 2:
2 mA r.m.s. or corresponding crest value
. : 29min
4 mA .m.s. or corresponding crest valus :
w 33min
6 mA r.m.s. or corresponding crest value
) e ¥ 29min p
8 mA r.m.s. or corresponding crest value .
, 30min
10 mA r.m.s. or conesporiding crast value
i . VRN aal vy 15mln
Sample 3.
2mArms. ol r;crrespc:‘r_.-;‘:Er‘}g‘c;rest value 22min
4 mAr.m.s. or corraspuiiding crest value 27min
6 mA r.m.s. or corresponicing crest valua 45min
8 mA r.m.s. or corresponding crest value 39min
10 mA r.m.s. or corresponding crest value 13min
Each step is maintained uritil thermal equilibrium is
reached — temperature variation < 2K within 10 min P
Surface tempcrature of tive hoitesi spo and current
through the SPD are raunitorad continucusly P
Tesl interrupted if ali non-linsar components under test are
disconnected. The wltage is not increased further in order
to awid any maifunction of {he disconnectors. N/A
For the other two samples the starting point shall be
changed from 2 mA to a current corresponding to 5 steps
below the current value at which the first sample
disconnected P

TRF No. IEC1843_118 A ﬂﬂ/
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If the voltage across trie ;Hf fah:. b.,:o W Um during the
test, the current regulation 1s discontinued and the woltage
is adjusted back to Uze: ana maintained for 2 duration of
15 min. Continuous cument monitorng is no longer
required. :

Source short-circuit current capabiity does not limt the
current before any disconnector Gperates. The maximum
available current value does hot exceed the short circuit
withstand capability declared by the manufacturer.

Uggr =

KA

cos phi=

Vv

N/A

Test for SPDs having a voltage switching component
in series with other components — procedure b)

SPD energized with a power fizouency source at User
having a shori-circuit currsnit capability which will not limit
the current beifoie any disconnector operates,

The maximum available currznt value does not exceed the
short-circuit withstand capabiiity declared by the
manufacturer.

kA

cos phi =

N/A

s L ——

If no significant c:urrcut hr:w:: febt procedure a) shall be
foliowed

N/A

Pass criteria

No mechanical dama'éfe’ :

Disconnection st:all be pm\ndud by one or more intemal or
external disconnector(s). Their correct indication shall be
checked.

SPDs having an IP deg:e» z |12 2X - no live parts
accessible with standardiss tust-finger applied with a force
of 5N, except lhe ones which are accessible when the SPD
is fitted as in normal use.

If disconnecticn occurs during the test, there shall be clear
evwdence of efiactive dicconnection ofthe cormespanding
protective coniponient(s; .

If internal disconiiesticr cyeuts, the test samiple is
connected at Ue-and rated freruency for 1 min.
The current flow shall not exceed a value of 1 mA.

[o)
N
o
<

©
3
>

Currents through cormpunenis connected in parallel to the
relevant proteutiva wrn,,t. A1 1;,‘\dr&umregdrded for this
measurerment, f

N/A

Current through the PE-e: irinai shail nol exceed TmA

If there is more than one possibie connection arangement
for nermal use, this chedck shall be performed for all
arrangements.

mA

N/A

N/A

TRF No. IEC81643_11B
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M

There shall be 1o expio:. o o Liier hazard Lo either
personnei or the facility

After completion of this test the sampigs shall be allowed to
return to roomdemperature and be connectedto a power
source at Ug for 2 hours.

The residual current shall ke monitored and not exceed the
value measured at the beginning ofthe test by more than
10%. ) AT

N/A

In addition for indoor SP DS the surfacé temperature rise
shall not exceed 120K during and after the test.

" " A G ST L L )
5 min. after disconnection of all nor-linear components

under test the surface temperature rise shall not exceed
80K.

|
&3]
-~
o

(o2}
n
(as]
P
o

7.3.4/8.4.3

Verification of air cleara.ices and creepage distances

SPDs for domestic and sunilar applications shall be
designed for poliution deyree 2. -~ o -

N/A

SPDs for more stringéni eiMronmental applications may
require special precautiuns €.4. an applopriate SPD
housing or an aaditional enclosure, which will ensure
pollution-degree 2 for o RO ——— <o - - :

N/A

- 2 L A

For SPDs for cutdoor aivd cut of reach applications
poliution degree 4 applies.-This may be reduced to
pollution degree 3 for internal distances, ifthey are covered
by an adequate housing ensuring pollution degree 3
conditions.

N/A

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

N/A

The air clearances and crespage distances shall not be
smaller than the values indicated in Table 15 and
Table 16.

N/A

R Y

TRF Ne. IECE1643_11B
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Air clearances in millimelres

1) Between live parts of different polarity -
2) Between live parts and® '

—screws and other means.toiastena cowvering, having
to be detached for mounting the SPD

—fastening surfaces (note 2)
—screws or other means for fastening the SPD (note 2)
~bodies (notes 1 and 2)

3) Between the metal parts of the disconnector mechanism
and

—bodies (note 1)
—screws or other means for fastening the SPD
NOTE 1 —Definition se2 8.5.6 &)

NOTE 2 — If clearances between live parts of the device
and the metallic screen orthe surface on which the SPD is
mounted are dzpendent on the design of the SPD only
and cannot be reduced when ine SPD is mounted in the
least fawourable position (even in a metallic enclosure), the
values of lines 1 are sufficient..

Creepage distanceésin riiflimetres
—r.m.s. wllage
— Material group
- Pallution -
- distances required
Printed wiring material
- r.im.s. witage '
— Material group
- Pollution

— distances required

Wige _V

required / measured

mm/ _mm

<

N/A

N/A

N/A
N/A
N/A

N/A
N/A

N/A

N/A

7.4.2/18.5.3

Ball pressure test

Outer parts of SPDs, consist of insulating material, are
submitted to 2'ball pressure test by means of a tester as
shown on Figure 20 and 2'.

Parts of insulating material necessary to retain current
carrying parts and parts of the earthing circutt in position
are tested in a heating cahinetat 125°C £ 2 K.

N/A

TRF No. [EC81643_118
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Farts of insulating mawenal 1ol necessary teretain current
carrying parts and paits of ihe eaithing circuit in position,
even though they are in contact with them, are tested at
70°C+ 2 K.

The sample to be tested is fastened accordingly, its
surface being positioned horizontally; a steel ball having a
diameter of 5 mm is pressed against the surface with a
force of 20 N,

After 1 h, the steel ball is taren away from the sample; by
dipping it into cold water, the temperature of the sample is
reducea to ampient teimperaiure within 10 s.

Pass criteria

The diameter of the bail indenialiorn is measured and shall
not excesd 2 rom.

o
o)
o
3
3

1.

7.4.3/8.5.4

Resistance to abnomal heat and ﬁre

= T

Insulating parts of the nousing shall be erther non-
flammable or beffextmumanu:g

The glow wire test is performed in accordance with
Clauses 4 to 10 of IEC 50695-2-11 under the following
conditions:

© e jor extaimal paits uf SPDs made of insulating
mater'r‘ai_necessar,r to reatain in position cutrent-
carrying paits and parts of the protective circui, by
the test made &t a wnperature of 850 "C £ 15 K.

o forall othier exiciia! parm made cfinsulating
material, by the test inade at a temperature of
650 °C =10 K.

N/A

The test is not made on pana ch eramic material and
parts with lower size than definea in 3.1 of
IEC 60895-2-11.

If the insulating parts are 11a2te of the same material, the
test is carried out oniy un one of these parts, according to
the appropriate giow-wire test ternperature.

The test is made on one sample

In casze of doubt, the test |=~ renea'*ed on two additional

samples. " f k

\ The test is made by applying the giow-wire once.

TRF No. IEC61643_11E
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Clause Requirement - Test Result - Remark Verdict

The sample shall be posiliuied du ing the testin the least
fawurable position cfits intended use (with the surface
tested in a verticai pusition) 2

The tip of the glow-wire shail be applied to the specified
surface of the test sample taring-into account-the

conditions of intended usewader which a heated or
glowing element may come into conlact with the sample. P

Pass criteria

The sample is regarded db ha\nng passed the glow-wire
test if

o thereis no visible flame and no sustained glowing

P
or if,
« flames and glowing parts on the sampie extinguish s N/A
themselves within 30 s aiter the removal of the
giow-wire
There shall be1.c :qmuun urmu tissue pdper or scorching
of the pi newood boarc WA P
7.4.4/8.5.5 | Trackingresistance
The test is peiformed accurding (0iEC 60112, solution A CT: 275V
with a-test voltags depending on the measured creepage
distances and the mquned matena{ group accordlng to
8.3.4 P

TRF No. [ECB1643_11B
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Clause

Requirement - Test

Result - Remark

Verdict

7.2.3/8.3.3

Voliage protection ievet

The measured limiting wilaye of the SPDs shall not
exceed the wltage prolection level that is specified by the
manufacturer,

All one-port SPDs shall be tested unenergized.

All two-port SPDs shall be tested energized for the tests
according 8.3.3.1 and 8.3.3 3 by means of a wltage
source having a nominal current of at least 5 A at Ue.
Positive impulses are applied at the (90 + 5)° point and
negative impulses at (270 = 5)° point on the sinusoidal
witage waveform.

N/A

For a one-port SPD having terminals, the test Is performed
without external disconnectors and the wltage is
measured at the terminais, For a one-port SPD having
connecting leaads the witage is measured with external
lead lengths of 150mm. For a two-port SPD, and a one-
port SPD having separzle load terminals, the wltage for
determining the reasoreuimiing voltage is measured at
the output/load port ér foatd temminals of the SPD and the
wltage for deteimining.Urseis-measured at the input/line
port or terminals.of the SPD.

8.3.3.1

T TR T R T

Residual voliage witi9/20 current impulses

Class |, 8/20 current impulses with a sequence of crest
values of 0,1; 0.2, 0,5, 1,0 times the crest value of | shall
be applied.

0,1 times limp
0,2 times Jup
0,5 times limp
1,0 times lup

Ciass il, 8/20 cuirent imijuiz s with a sequence of crest
values of 0,1; 0,2; 0,5; 1,0 lines iy shail be applied.
0.1times Iy

0,2times |,

0,5 times Iy

1,0 times |,

If the SPD coritains onily witage-limiting components, this
test needs only to be perfuirmea at a crest values of |y for
\est clags ! orl, for test Slass 1.

_KA /T _KkV

_kAJ _kV

N/A

N/A

N/A

TRF No. [ECE1643_11B
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Clause Requirement - Test Result - Remark Verdict

When lrex 18 deciared b, tiie manufaciurer an additional
8/20 current impulse witri 2 Siest value of lnex shall be KA / v N/A
applied and the residual witage shall be measured and
recorded.
One sequence of positive pulai’lly and one sequence of
negative polarity are applled to the SPD N/A
The interval betweer individual impulses shall be long
enough for the sample to cool down to ambient
temperature. N/A
Current and woltage oscillogram N/A
Crest vaiues —dischaiye cunent versus residual voltage
diagram to Iy o sy N/A
The residual witage uszsd fur determnining the measured
limiting voltage is the higiest wltages value corresponding
to the range of currents for: W

o Glass Lup todyy — << - . N/A

s class li ub' to l',;:' T
The value for oelern.mmg Uma;. is th‘. h1ghest residual _V
woltage meastred at iy frwcoT fing, &8 appilcabie
depending on the SPD esiclass. N/A

8.3.3.2 Froni-of-wave sparkover vollage

The 1,2/50 wltage impulse isusad. The generator is setto N/A
an open circuit output vufiage of6 kV.
10 impuises are appheu to the SPD. five of positive and N/A
five of negative polarity.
The interval between individual impuises shall be long
enough for the sample to t,ool down to ambient N/A
temperature.
If sparkover is not obsened during each of the 10
impulses on tive front of wawe, then the above procedure N/A
are repeated with the generator eutput witage increased
up to a maximum 10 kY.
Voltage oscillograms N/A
The value for delem‘tiniﬁg the measured limiting woltage
and Urax 18 the raximum ‘a{.alkwer voltage recorded v N/A

during this test R

TRF No. IECE1843_11B
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Clause Requirement - Tesi Result - Remark Verdict

8.3.3.3 Limiting vottdge witi the coinpinalion wave

To parform this test a comuinalion wave generator is used,

The interval between the incividuai impuises shall be long
enough for the sample to cool down to ambient
temperature. . . .= o b

The wltage of the combination wave generator is set to

provide an open-circuit ‘witage 0f 0,1, 0,2, 0,5; 1,0 times L-N/PE

the Uoc. T 58 g 5 - 0.5 kA / 1.04kV

If the SPD only contains wltage-limiting companents this 1.0kA/1.22kV

test needs to be carried out at.Un¢ only. 2.5kA/1.26kV P
. 4 I

0.1 times Ugc 1kV S.0kA/1.08kV

0,2 times Uoc 2kV N-PE

0,5 times Uoc S kV O KA [ 1.92kV

1,0 times Ugg 10 kV

= e P

With these gen -*r‘atoi Suilings four s 'ges will be applied to
the SPD at each dmplituue’ two with pos|trve and two with P
negative polarity.. .. —o — .. . £ s

Current voltage 09 u{r..g.u'us,_voltag&__t.the output port of see Annex 1 P

the SPD R

The: value for cetprmuu.\g e Iﬁc:daul'ed H"mtmg voltage L-N/PE.1.26kV

v Y T

and Uy Is the maximum vgf}_tage_reuorded during the test. N-PE:1.92kV P
8.3.3.4 Pass criteria for all measured limiting voltage tests
B Voltage and current records and visual inspection show no

sign of puncture or fiashcver. P
c Ne mechanical damage P

| SPDs having an IP degre¢ 2 1P 2X — no live parts
accessible with standardised test finger applied with &
force cf SN, except the ones which are accessible when

the SPDis fitted as in noimal use. P
M There shall be no expiosion or other hazard to either
personnel or the facility : P

TRF No. IEC51843_118 ' | q/
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Additional tests «f deciared by the manufacturer

Clause

Requirament - Test

76.2.2/B.73

Result

- Remark

Verdict

Load-side surge withsiand capability

For this test; oL N

o 15 current impulses 8/20
or,

e 15 combination wave impulses with an open-circuit
voltage Ugc

with a value equal to the load-side surge withstand
capability declared by the manufacturer are applied in three
groups of five impulses to the output port of the test
sampie. The SPD is energized at Uc by means of a woltage
source having a nominai current of at least 5 A. Each
impulse shall be synchronized to the power frequency.
Starting from 0° the synchronization angle shall be
increased in steps of (30 £ 5)°.

KA

kV

N/A

The interval between the impuises is 50 s to 60 s and the
internal between the groups is 30 min to 35 min.

N/A

The test sample shall e gnergized during the whole test
sequence. The voltage on'the output terminals shall be
recorded, it e ' DL

N/A

—————— o —
\ £l

Pass criteria

Thermal stabiiity shall be-achieve

N/A

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

N/A

No mechanical damage

N/A

Determination of the measured limiting voltage:

Ur

according to 8.3.3.1, but only at a crest value
corresponding to i for test class|

kA /

v

N/A

—— o

according to 8.3,3.1, but oily atl, for test class Il

kA /

Vv

N/A

according to 8.3.3.3, but only at Uec for test class il

KA/

V

N/A

SPDs tested acc. to class | and Il containing switching
components:

Front-of-wave sparkover voltage ace. 10.8.3.3.2
All measured peak values (5 pos /5 neg.) below Ue

kV

N/A

No excessive leakage currents shall oceur after the test

If there is more than ane possible connection arrangement
for normal use, this check shall be performed for all
arrangements

N/A

TRF No. {EC61643_11B
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if declared by the manufacturer

Clause

Reguirement - Tes!

Result - Remark

Verdict

The SPD shall be connected as for normal use according

to the manufacturer’s instructions to a power supply at the
reference test woltage (Uner).

The current that flows through gachterminal is measured.

Its resistive component (me::sured at the crest of the sine

wave)

« shall not exceed a vaiye of 1 mA
or

¢ the current shall not have changed by more than
20% compaied to the initiat value determined at
the beginning ofthe test sequence

Ugger= V

N/A

N/A

N/A

Any resettable or rearmable disconnecior shall be swilched
off and dielectric withstand shall be cliecked by application
of two times Uz or 1000V a.c. whichewer is greater.

During the test, no flashower, brédkdown of insulation or
any other marnifestation m: disruptive discharge shall occur,

il s g e et e

V%

Ue= vV

test woltage

Vv

N/A

N/A

For SPD modes connectcd N-PE only, the current through
the PE-terminal shall be me as ured, whereas the terminals
are connected tc a power supply at Ue.

its resistive componerit (mezsured at the crest of the sine
wave)

e shall not exceed & valiz of 1 mA
or

e the cuirent shali not have changed by more than
20% compared to the initial value determined at
the beginning of the test sequence

e = mA

N/A

N/A

N/A

External discennectors shall not bpe.ate during the test
and shall be in working order afier the test

N/A

Internal disconriectors shaifriot operate: during the test and
shall be in working ordef aftei the test.”

N/A

TRF No. IEC61643_118
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IEC vibw.-14 - TEST SEQU E 2b
Additional tects (¢ wwoport SPDs and one port-SPDs
with hn.,k e npul / output terminals

Clause

Requirernent - T(:

Result - Remark Verdict

7ot

Load-side short-cucu:t cunernt beha.!lour

The SPD shall be able to cany the currents caused by 2
power short-circuit on the ioad side until it is interrupted
either by the SPD |tself0r by ain internal or extemal
disconnector.

8.6.1.3

This test applies to all SPDs, excebtthose classified for
outdoor use ard mounted out of reach and those
connected N-PE for use in TN and/or TT systems only.

The test settings and the test procedure according to
8.3.5.3 (excluding 8 3.5.3.1) aie repeated without short-
circuiting any components, but with a short-circuit link
connected to the following output terminals of the SPD as
applicable:

« short-circuit link across ail phase terminals and the
neutral terminal (if app |cab_lel on the load side

o short-cifctiit link’ acm:,s aII tenmndls on the load side,
with aconduciors oftm. :,r e= ! crosgsection specified
under 8.4.2 anu wﬂ:h aleng of 500 mm ean.h _

1.?« !a}r--‘c

N/A

Pass criteria

No mechanical. da-'nage R

No excessive ieakage cua—'rersts shall cceur after the test

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

N/A

The SPD shall be connected as for normal use according
to the manufacturer's mstructens to a power supply atthe
reference test woltage (Uker ).

The current that fiows through each terminal I1s measured.
Its resistive component (f‘nbabbﬂ:':d atthe crest of the sine
wave)

s shall not exceed a «waluz of 1 mA
or
e thecuirent shail hot tieve changed by more than

20% compared to the initial value determined at
the beginning of the test sequence

Urer= 2

i
Ch
<
e

1.23nA 2

N/A

TRF No IECA1643_11B
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b

Additional tesis 1o two-port SPDs and one port-SPDs
with sepurale input / cutput terminals

Clause

Requirement - Test

Result - Remark

Verdict

Any resettable or rearmable disconnector shall be switched
off and dielectric withstand shall be checked by application
of two times Uc or 1000V a.c. whichever is greater.

During the test, no flashower, breakdown of insulation or
any other manifestation of disruptive discharge shall occur,

Uc= V

test witage

vV

N/A

N/A

For SPD modes connected N-PE oniy, the current through
the PE-terminai shall be ineasured, whereas the terminals
are connected to a power supply-at Uc.

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

¢ shall not exceed a value of 1 mA
or

o - the current shall not have changed by more than
20% compared (o the injtial value determined at
the beginning of the test sequence .

N/A

N/A

N/A

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

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

If disconnection occurs during the test, there shall be clear
evidence of effective disconnection of the corresponding
protective component(s).

If internal disconnection cceurs, the test sampleis
connected at Uc and rated frequency for 1 min.
The current flow shall not exceed 2 value of 1 mA.

Currenits through cornponents connected in parallel to the
relevant protective componernit(s), are disregarded for this
measurement, .

N/A

Current through the PE-tetminal shall not exceed TmA

If there is more than o‘n‘e‘pt'j"_s'g‘;ibte conriection arrarigement
for normal use, this check shall be perfarmed for all
arrangements.

mA

N/A

N/A

The short-circuit current from the power source, if any, shall
be interrupted within 5 s by one or more internal and/or
external disconnector(s).

TRF No.

IEC61643_118
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- TEST SEQUENCE 2b

Additic.ial tes(s 1w v u-port SPDs and one port-SPDs
with separate inpui / output terminals

Clause

Reguirement - Test

Result - Remark

Verdict

M

There shall be no e;:plo:uun or orher haza:d 1o either
personnel or the rau |ty e

There shall be no fiashover to the metallic screen and the 6
A gl/gG fuse connecting tie scieen shall not operate during
the test.

a) Internal disconnector(s) have operated:

After removing the short-circuit iinks from output terminals
and with Uger applied according te the circuit shown in
Figure 22, there shall be ne woltage on the oulputterminals,

With & power frequency voltage equal to two fimes Uc
applied between all corresponding input and output phase
terminals for 1 min there shall be ne cumrent flow in excess of
0,5 mA.

a) No irtemal mscomh.x._\u:; asopal ated:

Determinationof ths Measdréd liffiitng voltage:
L L e N N ks sl xl » .

Up = Vv

N/A

according to 8:3.3:1, butoniyata crestvalue corresponding
to limy, for test cia&s |

kA /

Vv

N/A

according to 8 3.3 k butuniy at ir. for test ciass |l

KA/

Vv

N/A

according to 8.3,3.3, butoiy at Usc for test class Il

kA /

Vv

N/A

SPDs tested acc. to class [and Ii cuntaining switching
components:

Front-of-wawve sparkoves voltage ace. 10 8.3.3.2

All measured peak valuey, (& pus.id neg.) below Up

kV

N/A

TRF No. IEC61643_11B ¥
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Clause Reqguirermnent - Test Resuit - Remark Verdict

- e e VR mm——

7.2.6/8.3.6 |lInsulation resisiance

The insulation resistarice uf'the SPD shail be sufficient
with respect to leakage currents and protection against

direct contact,

This test is not appiicable to SPDs having a metallic
enclosure connected to protective earth =

Additional entry holes tor cables, ifthere are any, are left
open. If there are any knockouts, ane 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 s carried out in 2 humidity cabinet 25°C, 93RH%
at a relative humidity of 93% = 3% RH. The air
temperature is kept at all points. where the test sample
can be positioned, within + 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 =]

The sampies shall be-nep{ kihe humnidity cabinet for 2
days (48 h). o p

T T T I e e

After a delay of between 30 min and 60 min foliowmg the
humidity treatrment, the insviation resistance is measured
60 s after having applied a2.d.c. voltage of 500 V.

TRF No. 1£C61643_11B e = T éﬂ'
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Clause

Requirement - Test

Result - Remark

Verdict

This measuremant is carried out in the hurnidity cabinet or
in the room into which the specimens were brought to
reach the determined temperature, afier having refitted the
parts which might have been detached.

a) between all interconnected live parts and the SPDs
body accessible to accidental contact.
The express "body" i the sense of this test means

« all touchable metal parts and a metal foil on
surfaces ofinsulating material, which are
touchable after installation as for normal use,

e the surface on which the SPD is mounted, if
necessary covered with metal foil,

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

Fore these measurernents, the metai foil is put on in
such away, that perhaps existing casting mass is
effectively tested.

Protective componerts confiécied to PE may be
disconnected for this fest . :

b) between the li\ae'parts afthe SFD.main circuitand live
parts of separate isoiated circuits, if there are any,

Between enclosure
and live parts

N/A

Pass criteria

The insulation resistance shall not be lower than
« 5 M0 for the measurements according to a),

» 2 MQ for the measurements according to b).

22000 MQ

N/A

7271837

Dielectric withstand

The dielectric withstand of the SPD shall be sufficient with
respect to insulation breakdown and protection against
direct contact.

SPDs classified for outdcor use are tested between the
terminals with the inlernal paris removed. During this test,
the SPD is subjected to sprinkiing according to 8.1 of IEC
60060-1. ;

N/A

SPDs classified for indoor are tested as indicated in a) and
b) of8.3.6.

TRF No. IEC61643_11B
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Clause

Requirement - Test

Result - Remark

Verdict

SPDs are tested with an & wilage according to
Table 9. Starting with net 1i:cie than half the required a.c.
voliage, this wiltage is increzsed to the full value within 30
s which is maintained for 1 min.

a) Dbetween all interconnected live parts and the SPDs
body accessible to accidental contact
The express "body” in the sense ofthis test means

« all touchable metal parts and a metal foil on
surfaces of insulating material, which are
touchable after instailation as for normal use,

= the surface on which the SPD is mounted, if
necessary covered with metal foil,

v screws and other facilities for fastening the SPD
on its support

Fore these measuiv.. witis, the metal foil is put onin
cuch away. that pertiaps existing casting mass is
effectively tested.

Protective compori....is confieced to PE may be
disconnected for this tesf. o

b) between theiive paisoitheSP0D main cicuitand live
- parts of separaie isolated cireuits, if there are any.

a) Between enclosure
and live parts, the AC
test voltage(rms):

2.2kV

N/A

Pass criteria .

Arcing or puncturing shail nat accur, however, partial
discharges aie accepted if ihe voltage change the
discharge is less than 5%.

The power transformer ueed for testing shall be designed
in such a way that after having beel adjusted to the test
witage at its open terminals itwill generate a short-circuit
current of at least 200 mA after short-circuiting the
terminals. An overcurrent reiay, ifany shall only reactif
the test circuit current exceeds

100 mA. The davice for measuing the test voltage shail
have a precision of £.3 %. '

7.3.5/8.4.4

Mechanical sitengtn -

All parts of the SPD retating to the protectioh against direct
contact shall have sgfﬁciehl inechanical strength.

The samples are subjectzd (0 sirikes by means of an
impact-test apparatus & 'shown in Figure 18 and Figure
19. 7

Samples are Faunted on a sheet of plywood, 3 mm thick
and 175 mm sguare,-secured at itstop and-bottom edges
te a ridged bracket,

e gt

TRF No. IECB1643_118
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Portable SPDs are tested as fixed SPDs, but they are
fixed to the plyviood sheet by auxiliary means., N/A
Flush-type SPDs are mounted i in arecess provfded ina
block of horbeam or matenal having similar mechanical
characteristics, which is fixed to a sheet of plywood. (They
are not tested jn their 1élevant mouriting boxes. )

N/A
If wood is used for the block, the direction of the wood
fibres shall be perpendlcular to the direction of the impact.

N/A
Flush-type screw ﬁxing'S-F’Ds shall be fixed by means of
screws to lugs recessed in the block. N/A
Flush-type claw fixing SPDs shall be fixed to the block by
means of the claws. N/A
Before applying the strikes. fixing screw of bases and
covers are tightened with a torque equal to two-thirds of
that specified in Table 10"~ Nm N/A
The samples are. mounted so that the point of impact lies
in the vertical plane through the axis of the pivot.
The striking element is allowed to fall from a height which
is specified m fhe followmg Table 18:
parts A and B A =100 mm 100mm P
parts C h='150 mm N/A
parts D ~ h=200mm T N/A

A: parts on the front suiface, including parts which are
recessed.

B: Parts which do ret picject more than 15 mm from the
mounting surface (distance from the wall) after
meunting as in normal use, with the exception of the
above parts A,

C: Parts which projeccInare than 15 mm and not more
than 25 mm from the mounling surface (distance from
the wall) ater mounting as in normal use, with the
exception ofthe above parts A,

D: Parts which project more than 25 mm froni the
rmounting surface (distance from the wall) after
mounting as in normal use, with the exception of the
abowe parts A.

TRF No. IEC61643_11B
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Clause

Requirement - Tesi

Result - Remark Verdict

The heights ofthe fall determined by the part ofthe
sample which projects most from the mounting surface is
applied on all parts of the sample, with the exception of
parts A o T

The samples are subjected to sirikes which are evenly
distributed over the samples. The strikes are not applied to
'knock-out” areas, Pd

The following blows are applied:

» forparts A, five strikes: one in the centre. After the
sample has been moved horizontally: one each on the
unfavourable points beiween the centre and the
edges; and then, atter the sample has been turned 90°
about its axis perpendicular to the plywood, one each
on similar points:

e for parts B (as faras gppiicable), C and D, four blows:

— Oneon one side of lfie sample of the sample after
the plywood sheet has been turned 60° and one
blow on ancther. sige of the sample after it has
been turned 90° Fcuutits axis perpendicular to the
plywond sheet, keeping the position of the
plywood sheet'uichdinged: © = © -

- one-blow ori each ofthe-cther twe sides of the
sample, with the plywood sheet turned 60° in the
opposite direction, -

Pass criteria

After the test, the sample shows no damage within the
meaning of the standaid. In particular, live parts have not
become accessible with the sfandard test finger,

Damage to the finish smali dents which do not reduce
creepage distances or clearances and small chips which
do not adversely affect the piolection against electric
shock or harmiul ingress of water are neglected

Cracks not visible with i_I'_u‘s normal or corrected vision,
without additional magnification, and surface cracks in
fibre reinforced mouldings and the like are ighored.

7.25/8351

Temperature withstand P

The SPDis keptina heétéc;_cabin;:tat an ambient

100 °C for 24 h

temperature o 80 °C + 5 K for 24 h,

Pass criteria”

No mechanical damage

TRF No. IECE1643_11B o T
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Clause Requirement -!:.bt_ PSSR Result - Remark Verdict
G Internal disco;:;m;;(.)l"s shal i L,)Lr;;ed:umqthe test and
shiall be in worlcing ordes atter the test. P
Remarks: it
1

TRF No. IEC61643_118 Od/
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Clause

Reguirement - Test

Result - Remark

Verdict

7.5.3

Where a SPD includes & circuit that is electrically isolated
from the main circuit, the manufacturer shall provide
information about the isclation and dielectric withstand
wltages between the circuiis as well as the relevant
standards that the manufactureris claiming conformity
with.

N/A

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

N/A

8.3.6

Insulation resistance

The moisture treatment is canied out in a humidity cabinet
at a relative humidity of 93% + 3% RH. The air
temperature is kept at ali points, wiiere the test sample
can be positioned, within + 2 K al a suitable temperature T
between 20°C and 30°C. Before putting the test samples
into the humidity cabinet, they shaii nave a temperature
between T and (T+4) in °C

N/A

The samples shall be'kepf'ir'l the humidity cabinet for 2

N/A

- —

After a delay of between 30 min and 60 min following the
humidity treatment, thedn: ulation resistance is measured
60 s after having applied.a.d:c. voitage of 500 V.

N/A

TRF No |[EC61643_118
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Additional t&ah al ::P.Js W ;rh separate isolated circuits

Clause

Requirernent - Test

Result - Remark

Verdict

This medsurement is canizd oul in the numidity 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.

a) between all interconnected live parts of the separate
circuits and the SPDs body accessible to accidental
contact,

The express "body” in the sense of this iestmeans

« all touchable metal parts and a metal foil on
surfaces of insulating materiai, which are
touchable after installation as for normal use,

« the surface onwihich (he SPD is mounted, if
necessary covered with metal foil,

o screws and other facilities for fastening the SPD
on its support

Fore these measurs.ents, the rietal feii is put on in
such a way, that pmh'ﬁps exisling c.;stmg mass is
effectively tested.. . ... _.. ..

Vel 4 A g-
Protective tom;;onents cu |nc<.‘~==:1 i_;o F'r: may be
dlsconnectpd for thla r:-st Sk

b) =tween eafh combination of separate isolated
circuits of the SPD, ifihere is more than one.

N/A

N/A

Pass cnterla

The msulation resistance s hail not be lower than
« 5 MQ for the messurements according to a),

s 2MQ for the measurements accora: ng to b).

MQ
_MQ

N/A
N/A

8.3.7

Dielectric withstand

SPDs classifica for outuwu L2 are tested between the
terminals with-the interna! parts removed. During this test,
the SPD is subjected to sprinkling according to 9.1 of IEC
60060-1. y s '

N/A

SPDs classificd for indoar are tested as indicated in a) and
b) 6f8.3.6.

N/A

TRF No. |ECB1843_118
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iEC 01643-11 - TEST SEQUENCE 3a

Additional tests /or SFUs with Separate isolated circuits

Clause

[ —— — b ——

Requirement - Test Result - Remark Verdict

SPDs are tested with an a.c, wltage according to

Table 9. Starting with-not+uose than halfthe required a.c.
wltage, this voltage is increased to the full value within 30
s which is maintained for 1-min.

a) between all interconnected live paris of the separate
circuits and the SPDs body accessible to accidental
contact. = = T 7TC o '

The express "body"in the sense of this test means

* alitouchable metal parts and a metal foil on
surfaces of insulating material, which are
touchable after instaliation as for normal use,

« the surface on which the SPD s mounted, if
necessary covered with metal foil,

¢ screws and other facilities for fasteriing the SPD
on its support

Fore these measurerrents, the metd foil is putonin
such a way, that perhaps existing casting mass is
effectively tested, ¢ .
" ol W A, S

Protective components cunaected o PE may be
disconnected for this test :

b) between each.combination of separaie isolated
circuits of the SPD, ifthere is more than one.

N/A

N/A

Pass criteria ,.

Arcing or puricturing shall hot occur, however, partial
discharges are accepted ifthe woltage change the
discharge is lessthan 5%.

N/A

The power transformer used for testing shall be designed
in such a way that after having been adjusted to the test
wltage at its open terminals it will generate a short-circuit
current of at least 200 mA after shoit-circuiting the
terminals. An overcurrent relay, Ifany, shall only react if
the test circuit current exceeds

100 mA. The davice for measuring tne test wltage shall
have a precision of + 3.

N/A

TRF No. IEC61643_11B
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IEC 61043-11 ~ TEST SEQUENCE 3b

Additionai {es1s if declared by the manufacturer

Clause Requirement - Test

Result - Remark

Verdict

7621872 | Testto detenniie the voitage drop (two port SPDs)

Ue supplied at.the input port |

SPD loaded with rated load current into a resistive load

Input and output voitage reasured simultaneously to
determine the percentage woltage regulation

AU% = (U= Uow) / Uin)* 100%

%

N/A

Pass criteria

No mechanical daimage

N/A

e T A

TRF No. I[EC61643_118
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|I‘:C & h.-w 13 - rtSTSEQUENCE 36
Additional tesis ror two-gwit SPUS with separate input / output terminals

Clause

Reguirement - Test

Result - Remark

Verdict

7.5.1.1/
8.6.1.1

Rated load curreni (i)

The SPD shall be powered at a wltage U 5% at
ambient temperature, using a cable with a nominal cross-
section as specified in Table 19. The test shall be
conducted with rated load current into a resistive load until
thermal stability is reached. Additional coaling of the SPD
is not permitted.

Pass criteria

Value complies withthe manufaciurers

External disccnnectors snail not operate during the test
and shall be in working o/der after the test.

N/A

Internal disconnectors shall not operate during the test and
shall be in working order after the tes!,

The temperature rise pf -;‘gpacr-“ whlcn are accessiblein
normai use shali not exceéed the \raiuea descnbed in Annex

G during’ the tes} by

Parts of SF?D.
e Built-incomponents

« Terminals for external insulated conductors

« Busbars and conductors, plug +4n contacts of removable
or withdrawable parts which connect to busbars

¢ Manual operating means of metal
e Manual operating maans or":nsuiating material
e Accessible exlernal enciosures and covers

- metal surfaces -

— insulating suifaces

« Discrete arrangemenrs of piuy and socket-type
connections ;

Temperature rise:
K/ K
K/ K

7.55:2

Overload behaviour

The SPD shall be darnac;t.d or altersd by overloads, which
may occurin normal use:

86.1.2

The test is carried out al ambient temperature and the
sample shall be protected against abnormal external

heating or cooling.

TRF No. [EC51643_118
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IEC Bioa43-11 « TEST SEQUENCE 3c

Additioinal tests ior two port SPDs with separate input / output terminals

Clause

Requirement - Test

Result - Remark

Verdict

The testis carrizd out at Ziibient tampe,.diu;e and the
sample shall be protected against abnormal external
heating or cooling.

The test c'rrcuit and procedure shall be as described in
8.6.1.1, exceptthat circuits other than the main circuit are
disregarded for this test.

The test is performed without éiriy external disconnectors
being connected (internal rernovable overcurrent protective
devices are replaced by a link of negligible impedance),

If a maximum overcurrent protection is specified by the
manufacturer, the SPD shall e loaded for 1 h with a
current equal to k tirnes that maximum overcurrent
protection. The factor k shail be selected from Table 20.

W
>
>

If no maximum overcurrent protection is specified by the
manufacturer, the SPD shall be lvadedwith 1,1 times the
rated load current for” ‘| h Or Lmill an inlernal disconnector
operates

If no dasconnector oiiér‘é'tés within 1 h, the testis continued
by increasing the previous vaile Of tekt current by a factor
of 1,1 avery hour urml an intey .1a| dzsccnneetor operates.

1h=>_A
12h=>_ A

N/A

N/A

Pass criteria

The temperature rise of surfaces which are accessible in
normal use shall not exceed th2 values described in
ANNEX G during the test.

Parts of SPD:
o Built-in SPD;
s Terminals for exrernzl insulated conductors

o Busbars and cohaucors, plug-in contacts of removable
or withdrawable parts wnich connectto busbars

* Manual operating meais of meta
o Manual operating means of insulating malenal
e Accessible external ancius'_u'r'es and Covers

- metal surfaces

- insulating surfaces

o Discrete arrangements of plug and sccket-type
connecuons

Temperature rise;

K/ K

K/ K

K/ K

— K/i____K
K/ K

K/ K
1.7K/568K

TRF No. IECS1643_11
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IEC siu4s-17 - TEST SEQUENCE 3c
Additional tesis lur tau-guit >¢ Us with separate input / output terminals

Clause Reguirement - Test Result - Remark Verdict

a) Any internai disconnector nas operated.

c No mechanical damage N/A
H Disconnection shall be provided by one or more internal or

external disconnector(s). Their correct indication shall be

checked. N/A

e e

l SPDs having an IP degree 2 (P 2X - no live pars

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. N/A

If disconnection: vccurs during the test, there shall be clear
evidence of effsctive disconnection of the corresponding

protective component(s) N
If internal disconnection vccurs, the test sample is
connected at Ue and rated frequency for 1 rin, oA
The current flow shall not excesd a value of 1 mA. NJA

Currents through componeris connected in parallel to the:
relevant protective sompunehts} are disregarded for this
measurements: = - -- o : N/A

Current througn-the PE-terminal shall not exceed TmA mA N/A

If there is more than oné pld'séi'bie'connection arrangement
for normal use, this check shall be performed for all
arrangements. ' N/A

There shall be-nio explosicr: ¢ other hazard to either
personnei or the facility. N/A

b) No inte fnal disconr..'ecton has o,,;eratcd:

No mechanicai damage P

D Determination of the imeazured limitng voitage: Up s 1.3kV P

according to 8:3.3.1, but oniy atacrestvalue

corresponding to ki for test class | KA/ Vv N/A
according to 8.3.3.1, but only &t L for test ciass I KA / v N/A
according to 8.3.3.3, but only &t Uu for test class Il 5KA/1.22k V P

SPDs tested acc. to class | and Il containing switching
components: '

Front-of-wave sparkover swliage acc. t68.3.3.2

All measured peak values (5 pos./6 neg. ) below Up kV N/A

TRF No. |EC51643_11B ﬂ
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IEC viwea-1i - TEST SEQUENCE 3¢

Additional tests Tor iwo purt SFDs wilh separate input / output terminals

- v g

Clause

Requirement - Test

Result - Remark

Verdict

E

No excessive leakage cunenis shall occur after the test

=]

If there is more than one possible connection arangement
for normal use, this check shall be performed for all
arrangements '

N/A

The SPD shall be connected as for normal use according

to the manufacturer's instructions to a power supply at the
reference test witage (Uge:). °

The current that flows through each terminal is measured.
Its resistive component (measured at the crest of the sine
wawe) 4

s shall not exceed a value of 1 mA
or

¢ the current shali net have changed by more than
20% compared to the initial value determined at
the beginning of the lest sequence

Urer= 255V

1.23 0 A

N/A

Any resettable or rearnidbi€ disconnectdr shall be switched
off and dietectric withsiaiu shaii be checked by application
of two times Uc or 1000¥.2.¢, whichever is greater,

During the test, no fiasiiover, breakdown of insulation or
any other rnanifestaticivofuisruptive discharge shall occur,

test witage

N/A

N/A

For SPD modes connecied N-PE orly, the current through
the PE-terminal shall be measured, whereas the terminals
are connected to a power supply at Ue.

Its resistive componént (Imeasured at the crest of the sine
wave)

¢ shall nol excead a walue of 1 A
or

¢ thecuirent shal sl tave changed by more than
20% compared 1o the initiai valus determined at
the beginning of the test seauence

N/A

N/A

N/A

SPDs having ar iP degres 2 12 2X — no live parts
accessible with standardised test fingar applied with a force
of 5N, except the ciés which are aZcessible when the SPD
s fitted as in normal use. -

TRF No [EC81843_118 O T
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IEC 2ioé3-11 - TEST &EQUEN

Clause Requirement - Test Result - Remark Verdict

7.42/852 |Heatresistance

The SPDis keptina he.,-nw abmet dt a temperature of 100°C for 1h
100 °C + 2K for the durstion of1 h =

Pass criteria

c No mechanical damagé | P

I SPDs having an IP degree 2 IP 2X — no live parts
accessible with standardised test finger applied with a
force of 5 N, except thé ongés which are accessible when
the SPD s fitted as in normal use. P

Any sealing campound {inciuding potting) used in the
internal assembly shail not move to such an extentas to

create a problem for the functionality of the SPD. P

The SPDis deemed to have passsad the test even if a

disconnector has opened. N P
7.2.8 Behaviour urider téi‘hi.)p@ry overvoltages

SPDs for TT-systems Between nieutral and PE upstream
the main RCD shall pass the TOV withstand mode criteria
g;ven8382 S i i I i N/A

7281/8381 | TOVscaused by fauits ar'dts:ulbam:es in the low
voitage system

For SPDs with a Uc great=i thai or equal to Uy there is no
need to perfofm this test U= 320V N/A

Ur= 441V (120min)

SPDs shall be tested using either the

o TOV witages Ur glw-_'n in the relevant ables of Us = 441 66 \/
Annex B, (120min)

Or,

o TCV witages slaied by the manuiacturer
accord'tﬂq to7.1.1ct), -

whichever value £5 are hlgr.e~

Table B.1 shail be applied o all SPDs P

Depending on the-infortnation giver by the manufacturer
on7.1.1ct), the additignaitanizs'according to Clause B 1
of Annex B shai also be appliad,

For North Americal systerns — 1 abie,B, 2 .
) under consideration N/A

For Japanese systems ~ Table B3
S s N/A

TRF No [EO81645_118  + + + === co 4:'/ %
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IEC s1u43-11 - TEST SEQUERCEr& A

Clause

Requirement - Test

Result - Remark

Verdict

Naw samples shall be uscd and fitted as in normal use,
according to the manufacturer's instructions

The test sample shall be connected to a power frequency
woltage of Ur *%/.5 % fora duration tr .0 %.

Except for loss of neutral tests, this power source for Ur,
shall be capatle of delivering a current high enough to
ensure that the voltage at the SPD terrinals does not fall
below Ur by more than 5 % during the test. For loss of
neutral tests this wltage source shall be capable of
delivering a prospective shori-circuit current of 10A.

N/A

Immediately following the application of Uy, a voltage
equal to Ugrer *%.5 % will) the sarne current capability, shall
be applied to the test sample for a period of 15 min */.o %.

Ur= 441V (120min)
Urer =285V

For loss of neutral tests, this power source for Urer shall
be capable of delivering & prospective short-circuit current
equal to the declared short-circuit current rating of the
SPD. By o0 ot

The time intenval betwéén'the test periods shall be as
short as:possibie and-sti&ii irany case not exceed
100 ms.

30ms

——— b —

Pass criteria TOV failure mode

No mechanical damaye -

N/A

Disconnection siall be piovided by one or more internal or
external disconnector(s}. Their corect indication shall be
checked. v -

N/A

SPDs having an IP degree = 1P 2X = rio live parts
accessibie with standardised test finger applied with a
force of EN, except the ones which are accessible when
the SPD is fitted as in normal use.

N/A

If disconnecticn occurs aunng the test, there shall be clear
evidence of effactive alscannection of the corresponding
protective corrpeneni(s), . :

If internal disconnection coowrs, the test sample is

connected at Uc and rated frequency for 1 min.
The current flow shall not exceed a value of 1 mA.

mA

N/A

Currents through compudents connected in parallel to the
relevant protective component(s), are disregarded for this
measurement.

N/A

TRF No. [EC51643_11B
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II:( eida-11 - TEST SEQU

Clause Requirement - Test Result - Remark Verdict

Current through tne PE -taitninal snaur not exceed TmA mA N/A

if there is more: than one possible connection arrangement
for normal use, this check snall be periormed for all

arrangements. N/A
K The short-circuit current from the power source, ifany,

shall be interrupted within 5 s by one or more internal

and/or external disconnector(s). N/A
L The tissue paper shall not Eatch fire. N/A
M There shall be nc explosign or ather hazard to either

personnel orthe facility ..~ : N/A
b) Pass criteria TOV withsiand inode Ur= 441V (120min)
A Thermal stability shall be achieved P
B Voltage and current records and visual |nSpect|on show no

sign of puncture or flashover. _"'u'-" (e P
C No mechanical damag'é SENTR e T =
D Determmatlon cfrne measured limiung veoltage: Up

us i wibesie e L-N/PE: 1.3kV

according to 8:3.3.1,but cnly ata crestvalue _KkA/I_V

corresponding 10 lisy for tesi class | N/A

according to 8.3.3.1, but caly at |, for test class |l _kA/_V N/A

according to 8.3.3.3, but only at Use for test class |l L-N: 8§ kA / 1.2B6kV P

L-PE: 5 kA/1.10kV

SPDs testedacc toclass | and |l conldmmg switching
components:

Front-of-wave sparkover wilage ace, tofi 3.32 =KV N/A
All measured peak values (5 pos./ heg.) below Up

E No excessive lzakage curiztits shall ceeur after the test

If there is more than one possible conrection arrangement
for normal use, this Ch&uk shafl be performed for all
arrangements : =

TRE No IEC51643_11B P pﬁ/
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Clause

Result - Remark

Verdict

Reguirement - Test

The SPD shall be con., .cled as lor novting use according

to tha manufacturer's inslructons Lo a power supply atthe
reference test wilage (Uner ).

The current that flows through gach terminal is measured.

Its resistive component gmeasured at the crest of the sine

wave) . :

e snall not exceed a value of 1 mA
or '

« the current shall not have changed by more than
20% compared to the initial vaiue determined at
the beginning of the test sequence

Uree= 255V

1.37 1A

N/A

Any resettable or rearmahie disconnector shall be switched
off and dielectric withsiand shall be checked by application
of two times Ug or 1000V a.c. whichever is greater.

During the test, no flashover, breakdown of insulation or
any other manifestation of disruptive discharge shall occur.
e o

gl

Ue= Vv

test wltage

v

N/IA

N/A

For SPD modes connected N-PE cnly the current through
the PE-terminai shail be measured, whereas the terminals
are connected to a power supply at Uz,

Its resistive componenl (rri.easured at the crest of the sine
wave)

¢ shall notexcecd s valugof T ImA
or

o thecurrent shall ot have changed by more than
20% compared to the initial value determined at
the beginning of the test sequence

Uc.= w\/

lee = 0.19 A

N/A

External discennectors snali not operate durina the test
and shall be in working order after ihe tast

Internal discorinectors sizail nut cperete during the test and
shall be in working order ailer ina test.

SPDs having an IP degree™z [P 2X < no live paris
accessible with standardised test finger applied with 2
force of 5 N, except the ones which are accessible when
the SPD is fitted as in narmal use.

The tissue par per shall not -att‘hhre

There shall be no expios:or: or i::ther,hazard to either
personnel or the facility

TRF No. [EC61643_11B
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iEC 6164311 - TEST SEQUENCE 4

Clause Requirement - Test Result - Remark Verdict

72628382 | TOVs caused by fauits i the high (imedium) voltage SPD for TN system
system

SPDs connecled to PE and for use on power distribution
systems

« TOV witages Ur given in Annex B Ur=_V
or,

+« TOV wliages siated by the manufacturer Ur=_V
accordingto 7.1.1c1) N/A

whichever values are higher.

Table B.1 shall be applied to all SPDs N/A

Depending on ine information given by the manufacturer
on 7.1.1 ¢1), the additional lables according to Clause B. 1
of Annex B shall also be applied

N/A

under consideration N/A

For North American sysiems — Taole B.2
For Japanese systems - Table B.3

New samples shall be used and fitted as in normal use,
according to the manutaciurer's instructions, and
connectedto a test circuit wcordmg to Flgure 16 or
equivalent . R T T N/A

The test voltage Ut *%.= % is applied to the test sample at
S0 electrical degrees of phase L1 by closing switch S1. N/A

After the TOV application time ty "%« % switch S2 is NIA
closed automatically. This connects the SPD's PE-’ferminal
to the neutral.

Test circuit according to Figure 16 and Figure 17 N/A
or,
alternative test circuitgiven in Annex E. N/A

Other test circuits are peiniitled as lony as they ensure the

same stress tq the SPD N/A

The prospective short-cuauite LiFI’EHKGfthF‘ power source
for Urer shall be equal to five Liines the rated current of the
maximum overcurrent protection is declared. The
tolerance for the current is * %%, A N/A

The prospectivé shert-circuit current delivered by the TOV
transformer shall be adjusted to JOOA “1o% by R2. A N/A

With the exception of SPDs connected neutral to ground,
Ugrer remains applied to the test sample for
15 min without interruption until switch S1 is reopened.

TRF No. IEC51643_11B
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Clause Requirerrent - Test . Result - Remark Verdict
a) Pass criteria TGV fdlihu: uludt
c No mechanical damage N/A
H Disconnection shall be provided by one or more internal or
external disconnector(s). Their correct indication shall be
checked. N/A

i

I SPDs naving an IP degree = IP 2X — no live parts
accessible with standardised test tinger applied with a
force of 5N, except the ones which are accessible when
the SPD is fitted as in hormal use, N/A

J If disconnection occurs during the test, there shall be clear
evidence of effactive disconnection of the corresponding
protective componeni(s).

If internal disconnection uecurs, the test sample is v
connected at Ue and rated frequency for | min. —
The current flow shall not exceed a velue of 1 mA, GA N/A

o ——— )| .

Currents throtigh rdmpuhems cofinected In parallel to the
relevant protectwe Comp: 5[19(“2(5) are dlsregarded for this

measurament e - N/A

Current througi‘r—t—i'.e-PEa\,-',‘n et shallnet exceed TmMA mA N/A

If there is more than 5rié‘p5bg:§ibié connection arrangemeant

for normal use, this check shall be perfermed for all N/A

arrangements.
K The short-circuit current frarn the power source, ifany,

shall be interrupted within 5 s by one or more intermnal

and/or external disconnector(s). N/A
L The tissue paper shall nct catch fire. N/A
M There shall be ric explosion or other hazard to either

personnel or the Tacility N/A
b) Pass criteria TOV withstand mode
A Thermal stability shall be schieved N/A
B Voltage and cuirent recuids and visual inspaction show no

sign of puncture or flashewver. N/A
C No mechanicej damage . N/A
D Determination of the measurad limiting voitage: Up < __kV

according to 8.2.3.1, bu'.-.‘-;;a:.:éy-a'-( acrest value
corresponding to li for test class | kA Vv N/A

TRF No. IECE1843_11B o 5+ B5E 0> ﬂ/ f |
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IEC biogd-11 - TEST SEQU
Clause Requirement - Test Result - Remark Verdict
accoiding to 8.3.3.1, but unly atl, for test class |l KA/ Vv N/A
according to 8.3.3.3, but oniy at Unc for test class lll kA vV N/A
SPDs tested acc. tq class | and il containing switching
components: : .
Front-of-wave sparkower witage acc108.3.32
All measured peak \,a!ues (5 pos./5 neg.) below Ue _ kv N/A
E No excessive leakage currents shall occur after the test
If there is more than one possible connection arrangement
for normal use, this check shail be performed for all
arrangements N/A
The SPD shall be connected as for normal use according
to the manufacturer’s instiictions to a power supply at the
reference test wltage (Urizr).
The current that flows thiough each terminal is measured. Urer= _ V N/A
ts resistive component (rmeasured at trie crest of the sine
Wane) [ P e S h G :
N A
e shall not exceed a\alue of 1 mA N/A
or
« " the cuirent shall not have changed by more than
20% compared to the initial value determined at
the beginning of the test sequence
‘ N/A
Any resettable or rearmabie dizconnector shall be switched
off and dielectiic withstand shall be checked by application Uc= V N/A
of two times Uc or 1000V a.¢. whicliever is greater.
During the test, no flagiover, breakdown of insulation ar festvBita
any other manifestation of disruptive discharge shall oceur, g€
Vv N/A
For SPD modes connecled N-PE orily, the current through
the PE-terminal shall be measurad, whereas the terminals
are connected to a power supply at Ue. Ue=_V N/A
Its resistive component (measured at the crest of the sine lre = _HA N/A
wave) | ) ‘
« shall not exceed a valugof 1. 1A
or
« the current shail not have changed by more than N/A
20% compared to tne initial value determined at

the beginning of \ne test sequence
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Clause Requirement - Test Result - Remark Verdict
G Internal disconniectors shali rioi operate during the test and
shall be in working order after the test. N/A

I SPDs having an [P degree 2 IP 2X - na live parts
accessible with standardised fest finger applied with a
force of 5N, except the unes which are accessible when

the SPD is fitted as in normal use. N/A
K The short-circuit current from the power source, if any,

shall be interrupted within 5 s by one or more internal

and/or external disconneclor(s). N/A
L The tissue paper shall not catchfire. N/A
M There shall be no explosion or otier hazard to either

personnel or tie facility N/A

TRF No. [EC51643_118 g a‘/
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Requiremant - Test

Result - Remark

Verdict

7.2.8.3

Shortcircuit current oi.. vrou

8.3.53

This test is not applied to SPDs which are either

¢ classified for outdoor use and for mounting out of
reach,

« for connection N-PE in TN and/or TT systems only

N/A

N/A

The test sample shall ke mounted in accordance with the
manufacturer's 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 lengh of 0,5 m each,

Sample preparation

For SPDs with non-linear components connected in
parallel, separ;te sets of three sam:ples shall be prepared
in the manner below for every current path ofthe SPD
which contains one or more non-linear componentin 3.1.4
and 3.1.5. i -

Current paths containing G.ma-ge' switching components
with combined disconrectorfunction, having an impulse
withstand wltage equal or greaterthan 6 kV and a
dielectric-withstand equarurygreater than 2500-V/50 Hz for
1 min in normal operatitig condition, are tested without any
preparation andonly incunjunction with.other current
paths prepared in the manner described below.

Voltage limiting compone:iis and wltage switching
components described in 3.1.4 and 3.1.5 shall be replaced
by approgriate cooper blocks (dummies) ensuring that the
internal conneztions and the.r cross-section and
surrounding material (e.g. resins) and packaging are not
changed. :

a) Testatthe deciared sﬁaﬂ--c‘nrcuit current rating

The sample is connected to a power frequernicy source at
Uier. The prospective shot-circuit current as declared by
the manufacturer and with the corresponding power factor
as given in Table 8 are adjusied at the SPD terminals,

The test is carried out twice with Uper applied at (45 £ 5)
electrical degrees and at (90 = 5} electrical degress after
the zero crossing of the woitage.

If a replaceable cr resettabie internal or external
discennector gperates, tha relevant disconnector shall be
replaced or reset each time. liine disconnector cannot be

replacad of reset, the testis stepped.

_—

internal

TRF No. [EC51643_11B

e~



U'w

s W
oFIs

i

(."f

Fage 61 of

7N

%
v L}
TUVRheinland”
nnhnca Report No.50189621 003

{EC 61643-11 - TEST SEQUENCES

Clause

Requirernent - Test

Result - Remark

Verdict

Pass criteria

No mechanical damage ™" *

Disconnection shall be provided by one or more internal or
extemnal disconnector(s). Their correctindication shall be
checked.

SPDs having ani 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 normal use,

If disconnection occurs during the test, there shall be clear
evidence of effective discennection of the corresponding
protective component(s)

If internal disconnection occurs, the test sample is
connected at Ug and rated frequency for 1 min.
The current flow shall not exceed a value of 1 mA.

Currents through L.cmponen{a connef.ted in parallel to the
relevant protec!we uompu ent(s ) are dibregarded for this
measurement:- it s

N/A

Current throug-h the FEdenmrral shall not exceed 1TmA

If there is more than one possikie connection arrangement
for normal use, this check shall be performed for all
arrangements.

mA

N/A

The short-circuit current from the power source, ifany,
shall be interrupted within 3 s by one or more internal
and/or external disconngctor(s). -

oo
B
o
3
0

There shall be no explesion or other hazard to either
personnel or the ;acmty

There shall be no ﬁdahn.wer Lo the metallic screen and the
6 A gl/gG fuse conniecting the screen shall not operate
during the test :

b) Testat low short-circuit current

A power frequency source at Urgr, having & prospective
short-circuit current of five times the rated current of the
maximum overcurrent protection (if declarad by the
manufacturer), and a power factor according to Table 8,
shall be applied for6 s + 0,5 s. If no external overcurrent
protection is required by the manufacturer, a prospective
short-circuit current of 300 A is used.

N/A

TRF No. {ECB1843_11B
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Clause Requireinant - Test Result - Remark Verdict

The test is carried out onc. witn Ure: applied at (45 £ 5)
electrical degrees after thie zero crossing of the wltage.
o CHT N/A

Pass criteria

c No mechanical damage’ ' N/A

| SPDs having an IP degree 2 1IF2X - 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. : N/A

M There shall be no expiosion or other hazard to either
personnel or the facility. N/A

N There shall be no flashover Lo tive metallic screen and the
8 A gL/gG fuse connecting the sereen shall not operate
during the test. N/A

If disconnecticn occuis duiing the test:

T ey
H Disconnection shall be provided by ‘one or more internal or
external disconnectoris).-Their correct indication shall be

checked. ' N/A

dJ If disconnecticn oocurs duting the test, there shall be clear N/A
evidence of effactive disconnection ofthe corresponding
protective compenent(s).

If internal disconnection c')ccurs«,'th'e test sample is V
connected at Uc and rated frequency for 1 min. — N/A
The current flow shall nat exceed a value of 1 mA. mA

Currents through components connected in paraliel to the
relevant protective component(s), are disregarded for this
measurement, N/A

Current through the PE-terminal shall not exceed TmA mA N/A

If there is more than one possible connection arrangement
for nermal use, this check shall be performed for all
arrangements, R ' N/A

—— e —

K The short-circuit current from the power source, ifany, _ms
shall be interrupted within 5.s by .ore or more internal
and/or external disconnector(s).~ -« - N/A

83531 |Additionaltestfor SPDswith I lower than the
declared short-circuit current rating (Isccr)

This test is only performed if the declared follow current

interrupt rating bs is stnalier than the test current. NIA

TRF No. IEC531643_11B gt &/
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Result - Remark

Verdict

The sample is connecied Lo a power frequency source at
Urer. The prospective shor-circuitcurrent as declared by
the manufacturer and with the corresponding power factor
as given in Table'8 are adjusted at'the SPD terminals.

vV

kKA

cos ¢p=

N/A

i

The woltage switching component(s) ofthe SPDis
triggered with a positive surge current (8/20 or other
appropriate waveshape) at (35 £ 5) electrical degrees after
the zero crossing of the voftage on the positive half wave.
The surge current shall be high enough to initiate a follow
current but shall in no case exceed I

The test is carried out twice:

N/A

N/A

To ensure that no external disconnector operates due to
the trigger surge, all external disconnactors shall be
placed in series with the power frequency scurce as
shown in Figurs 11

N/A

If a replaceable or resettable intemal disconnector
operates, the elevant diseenrector shail be replaced or
reset each time. Ifihe disganedior canfiot be replaced or
reset, the test is stopped. - . .

N/A

Pass criteria . -

No mechanical damage -+

N/A

Disconnection shall be provided by one or more internal or
external disconnector(s). Their cornect indication shall be
checked. . llaa® P

N/A

SPDs having an IP degree = IP 2X -- no live parts
accessible with standardised test finger applied with 2
force of 5 N, except the ones which are accessible when
the SPD s fitted as in nofnnal use.

N/A

If disconnection occurs during the test, there shall be clear
evidence of effactive disconnection of the coresponding
protective component(s). -

If internal disconnection accurs, the test sampig is

connected at U and rated frequency for 1 min.
The current flow shall not excezd a value of 1 mA.

mA

N/A

Currents through components connected in parallel to the
relevant protective component(s), are disregarded for this
measurement.

tN!Al

TRF No. |[EC61643_118
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Requirement - Test

Result - Remark Verdict

Current through the PE-terminal shall not exceed 1mA

If there is more than orie: pussibie connection arrangement
for normal use, this check shall be performed for all
arrangements.

mA N/A

N/A

The short-circuit current from the power source, ifany,
shall be interrupted within 5 s by one or more internal
and/or external disconnector(s)

N/A

There shall be no explosion or other hazard to either
personnel or the facility - - :

N/A

There shall be no flashover to the metallic screen and the
B8 A gL/gG fuse connecting the screen shall not operate
during the test.

N/A

8.3.53.2

Additional test for SPD’s failure mode simulation

For this test any electronic indicator circuitry may be
disconnected.

N/A

New samples shiall be used and fitted as in normal use,
acc! to the manufacturers instructions-and connected with
conductors of the maximum cress section ace. to 8.4.2,
The maximum rength i tiie cablescormection the-sample
shall be of 0,5 m each. ]

External discome'ctor':;_?ifféc:ommh(ié?:lxhy the
manufacturer, shall be used.

N/A

The test sample shaii Le conriected to a power frequency
woitage source at the following conditioning voltages:

» SPDs rated Uc up to 440/, apply a voltage equal to
| 200 V|-_|m 'ﬁr"-ﬁr'y’_?

* SPDs with U rate.l abowe 440V, apply a witage
equal to 3 tiimes Ue '%.6%

' N/A

The cenditioning voitage is applied for a duration of

58 "“.0%. The prospective short-circuit current of this
power source ior conditioning shall be adjusted to a value
Petween 1 A and 20 Ans “%:0%, @3 provded by the
manufacturer according £27.1.1d5) .

Following the application of the'condin‘onj.mg voltage equal

L0 Urer ".5% with a shart-circuit current capability as

given below, shall be applied.to the sample for a penod of
5 min **.0% or fur at leest 0.5 s afler nterruption of the
current by an intermnal or exteinal disconnector

TRF No IECB1843_11B
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IEC o1 31" - TEST SEQUENCE 5

Clause Requirement - Test Result - Remark Verdict

e a e - e —

The transition from conditicong voitage application to Urs
application shall be performed WlthO-Jt interruption. The
current flow through the SPD’ shall be monitored. An
appropriate test circuit and timing diagram is shown in
Figure 12 and Figure 13. P

The prospective short-circuit current of the power source
at Urer shall have a tolerance of "% % at the location
where the SPD is connected. The power factor of the
power source shall comiply with Tahle 8. P

Each of the folicwing tests shall be performed on a new
set of three preconditioned samples as above at Urer With
a short-circuit current of 100A, 500A and 1000A,
respectively, unless these values exceed the declared 100 A P
short-circuit rating of the SPD.

o

A further test shall be performed on three preconditioned
samples as above and at Urer With a prospective short-
circuit current equal to the roanufacturer's declared short-
circuit current rating. For 1histe_;‘~;t. thie time internal
between the completivy ofthe-conditioning test and the
application of Uger. $fiall tgss short 28 possibie and shali
notexceed 100MS. . — . . . . ... N/A

If all oscillograms ofthe tesis on the ficstset of samples
(100 A test set up) show a disconnection within.5 s during
the application pfthe conaitioning voltage, no further test
is performed. P

Pass criteria

For th.s test any darnag~ lo giectronic mdlcatcr circuitry
during the conditioning teslis not regarded as a failure.

C No mechanical damage ' P

| SPDs having an IP degree = |F* 2)( no live parts
accessible with siandardised test finger applied with a
force of & N, except the wiigs which are accessible when

the SPDis fitted as in normai use P
M There shall be no cxplcs:on or other hazard to either

personnel or tre faciity - : P
N There shall be no flashover w the metallic screen and the

6 A gl/gG fuse (,unnex tmg tne acneen sha!l not cperate

during the test. - ey . P
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