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IEC ol 4317 - TEST

Clause

. —— iy pon e -

Requiremsnt - Test

QUENRE 5/

Result - Remark

Verdict

Additional pass criterie - scepi for:
* shortcircuiting type S-Ds.

¢ SPDs where the current is interrupted during the
application of Ugee B

where no disconnection oceurs,

N/A

Disconnection shall be provided by one or mare internal or
external disconnector(s). -Their correct indication shall be
checked. - Y ey

N/A

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

if internal disconnection cccurs, the test sample is
connected at Us and rawed frequency for 1 min.
The current fiow shall not exceed a value of 1 mA.

HA

N/A

—_————

I ¥l
Currents through compenents-comecied in parallel to the
relevant protective Conipowent(s), are disregarded for this
measurement... ..oecicn o, o L L .

N/A

Current througi the PE-terminal shallnot exceed 1mA

If there is moré than o1 pdssile connection arrangement
for normal use, this checkshall be performed for all
amrangements,

mA

N/A

N/A

TRF No. IEC81643 _11B
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IEC v1043-11 - TEST SEQUENCE 6
Additional tesis if aeclaied by the manufacturer

Clause Reguirement - Test Result - Remark Verdict

7.6.1.1/8.7.1| Total discharge current test for mulipole SPDs

One side of the test gencraior is connected to the PE or
PEN terminal of the multipole SPD. Each of the remaining
SPD terminals is connected via a typical series impedance
consisting of a resistance of 30 m{Q2 aid an inductance of
25 uH, to the other side of the generator.

Smaller impedances may be used if the tolerances for the
proportional surge currents according to Table 21 are met.

N/A

The multipole SPD shall be tested once with the total
discharge current lrua declared by the manufacturer. kA N/A

Pass criteria

B Voltage and current records and visual inspection show no
sign of puncture or flashowver. _ N/A

C No mechanical damage.” "~ | . N/A

A
<

D Determindtion of tie: megaslred liniting Voltage: Ue

according to 8 3.3.1, but only ata crest vaiue
corresponding-lo liyp for lest-elassd ~ - KA/ V N/A

according to 8.3.3.1, but oniy atl; for test class |l kA / Vv N/A

according to 8.3.3 3, but only atUqc for test class il KA/ V N/A

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

Front-of-wave sparkover voltage &cc. 108.3.3.2

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

E No excessive leakage currents shall occur after the test N/A

if there is more: than one possible connection arrangement
for normal use, this check shall be performed for all
arrangements o N/A

TRF No. [EC81643_11B ity s - q/ g\
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iEL oi<,43 i1 - TEST SE

Aaditional teses if aeciared Oy the manufacturer

Clause

Requirement - Tesl

Resuit - Remark

Verdict

The SPD shall be connected as for normal use according

to the manufacturer's instructions to a power supply atthe
reference test witage (Urge)...

The current that flows throuqn each terminal is measured.

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

a shall not exceed a value of 1 mA
or

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

Urer= V

N/A

N/A

N/A

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

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

Ue= V

test wltage

Y

N/A

N/A

b

o O T
For SPD modeb s:onneuadN PE Dniy the current through
the PE-termina! shall be measured, whereas the terminals

are connected (o a power supply at U,
lts resistive component (ineasured at the crest of the sine
wave) _
« shall not exceed = vaive of 1A
or ' ’

e the current shail 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

Internal disconnectors shail not operate during the test and
shall be in working order aiter the test.

N/A

SPDs having zn iP degree z 1P 2X — ne 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.

N/A

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

N/A

TRF No. IEC61643_11B
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IEC oic4s-10 - TEST SEQUEN
Additiviied tes. s for cutdoor use SPDs

Clause Requirement - Test Result - Remark Verdict

7.5.2/8.6.2 | Environmental tests for outdoor SPDs (informative)

Fe Acceierated aging test with UV radiation

Expose three complete SPDs, as to be installed for
outdoor use, to 1000 h of UV radiation (UV-B) and water
spray as follows: 500 cycies of 120 min each, consisting of
102 min of UV light &t 60 °C, 18 min of UV light and water
spray at 65 °C and 65 % RH. The UV radiation shall be
according to ISO 4892-2, method A. ISO 4892-1 and
ASTM 151 are to be used for general guidance for the
test. N/A

The samples shall be connecied to a power source at Ug
during the test and residual current shall be monitored at
120 min intervals. After compietion of this test, the

samples shall be tested according to F.2 N/A

Pass criteria

During and after the fest the samples shali be vis ually
inspected for wids, cracks, {racking and surface erosion.
The residual cufrents stizil notrgrease by more than
10% The degise of trasking. surface erosion and cracking
shall be assessed to determine if this will compromise the
enclosure of the.product to.meat the othar electrical and
mechanical performance requirements of this standard.

oy s ; N/A

F.2 Water immersion test

The test is performed in accordance with Figure 8 of IEC
60099-4. The test sampies shall keptimmersedina
vessel, in boiling de-ionized water with 1 kg/m® of NaCl, for
42 h, N/A

At the end of boiling, the SPD shall remain in the vessel
until the water has cooled down to approximately 20 °C (+
15 °C) and shall be maintained in the water till the
verification tests are performed. After the water immersion
test the samplas shall be subjected the dielectric test (see
F.3) - N/A

TRF Nc. |[EC61643_118 ) ’ . (6«
|
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1dmhu vl TS far outdoor use SPDs

Clause Requ.remmt - u:ct Result - Remark Verdict

F.3 Dielectric test

The test samples shail be subjected to a dislectrictestat a
power frequency sinusoidal voltage of 1000 V plus twice
the reference test wltage Ugrer for 1 min and the leakage
current shall be measured. The test witage shall be
applied as follows:

a) SPDwith metallic housing with or without
mounting bracket
The woltage shall be applied between all terminals or
external leads which are not internally connected (o
the housing, neither directly nor through surge
protective components, connected together, and the
metallic housing. If all terminais and external leads are N/A
connected directly or through components to the
conductive housing, this testis not performed.

b) SPDwith non-conductive housing with non-
conductive or without mounting bracket
The non-conductive housing shall be tightly wrapped
in conductive foil towamin 15 mm ofam nen-insulated
lead or terminal. me Milege shall be applied between
the conductive foil and.ail tarmma[; or axternal leads
connected Lgether -

c) SPDwith non-coiductive houung wlth mietallic N/A
- -mounting brackei— - -
The non-conductive housing shall be nghtly wrapped
in conductivs foil to witkin 15 mm of any.non-insulated
Jead, terminal and the imetalic mounting bracket The
voltage shall be applied between the conductive foil
and all terrinals, external leads and mounting bracket

connectea together.
N/A
Pass criteria
The leakage current mes surad dunng lhm test shail not
exceed 25 mA. - - . | = mA N/A
F.4 Temperature cycie test
The test shail be performed accerding to
IEC 60068-2-14 with & cycles with a lower temperature of -
40 °C and with an upper tempu rature 6f +100 °C. The time
duration for ezch halfeycla is 3 h and the temperature

change shall cccur within 30 5. . . N/A

TRF No. [EC61643_118
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lEC victa-11 - TEST SEQUENCE 7
Aduwitici. #f {esis for outdooi use SPDs

Clause

Requirement - Tes!

Reasult - Remark

Verdict

Pass criteria

During and after the test. the sampies shall be visually
inspected for voids, cracks, tracking and surface erosion.
The residual currsnts shall notincrease by more than 10
%. The degree of tracking, surface ergsion and cracking
shall be assessed to determine if this will compromise the
enclosure of the product to meet the other electrical and
mechanical performance requirements of this standard.

N/A

F.5

Verification of resistance to corrosion

SPDs with exposed melal parls shall be subjected to the
test and shall be mounted as for norrnal use according to
the manufacturer's instructions.

The enclosure or samples shali be new and in a clean
condition. The sarmples shall be subjected to the following
test: Y

= 12cycles of24h, dull"ID fiuat cycing testaccording to
test Db of IEC 6O0BE.2 0 af 40 “Cand reiatn.e
humidity of 95 Y% t- ! <=

s 14cycles of 24 h, salt mist test according to test Ka of
IEC 60068-2- 1M ata temperature of (35 £ 2) °C.

After the test, the sarmples shall be washed in runnmg tap
water for 5 min, rinsed in dislilled or demineralized water
then shaken or subjected ta air blast to remove water
droplets. The specimen tu.der testshall then be stored
under nermal senice conditions for 2 h.

N/A

N/A

N/A

Pass criteria

Compliance is checked by visual inspection to ensure that:

e thereis no'evidence of rust, cracking or other
deterioration. Howewer, surface deterioration of any
protective coating is allowed. In case of doubt,
reference shall be rrade to IS0 4828-3 to verify that
the samples conform {o the specimen Rif;

« seals are not damaged,

= any mowving parts (discbnneciors) work without
abnormal effort,

N/A

N/A

N/A

TRF No. IEC51643_118
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Addiucnal wesis for short-circuiting type SPDs

Clause Requirenient - Test Result - Remark Verdict

7.5.4/8.6.4 | Shortcircuiting type SPus

These SPDs shall be capable of withstanding a short-
circuit current test at their declared short-circuit current
rating after having been overstressed by a surge current
according to their transition rating lyans.

Forsuch SPD's a conditioning into an intentional short-

circuit according 8.6.4.1 is carried out, foliowed by a surge
withstand test according 8 6.4.2 and a short-circuit current
behaviour lest according 8.6.4.3. N/A

8.6.4.1 Change of characteristic procedure (conditioning test)

One impulse of lyse witn pusitive polarity is applied to the
de-energised SPD to change of characteristic of the SPD
into an internal short-circuit. To check for the internal ltrans = kA
short-circuit an appropriaie measurement shall be
periormed after this test. N/A

8.6.4.2 Surge withstand test uh"sﬁorticirc'uiiea condition)

__.J...

One impulse of i With po:ﬂtwe polarity is apphed to the
de-energ;sed PD - ‘- NIA

Pass criteria . . viel m e s

& No mechanical darnage N/A

| SPDs having én IP degree = 1P ZX — 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. NIA
M There shall be no expic-sidn o'r otﬁer hazard to either

personnel or the facility N/A
8.6.4.3 Short-circuit \,urrentbehuwour test (in short-circuited

conditicn)

The test is periormed-accarding to 8,3.5.3 excluding
8.3.5.1and 8.3.5.3.2. but Without any sample preparation.

: N/A
8.3.6.3 This test is not applied 1o SPD~‘ which are either
s classified for outdoor use and for mountmg out of N/A
reach, oo .
s for connecticn N-PC i TN and/or TT systems only N/A

TRF No. IECE1643_118 ’ o . 6(
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Additionai teais for short-circuiting type SPDs

Clause

Requirement - Test

Result - Remark

Verdict

The test sample shall be nwuiled in accordance with the
manufacturer's published recomniendstions and
connected with conducicrs of the maximurm cross section
according to 8:4.2, keeping'the tables connecting the
sample to a maximum iength of 0,5 m each.

N/A

a) Test at the deciared short=cirtuit current rating

The samplie is connected ta a power frequency source at
Ugrer. The prospective short-circuit curent as declared by
the manufacturer and with the corresponding power factor
as given in Table 8 are adjusled at the SPD terminals.

cos ¢=

kA

N/A

The test is carriad out twice with Urer applied at
(45 + 5) electrical degrees and at (90 £ 5) electrical
degrees after the zero crussing of the witage.

N/A

If a replaceable or resettabie internal or external
disconnector c-perates, the reievail disconnector shall be
replaced or reset each time: If the disconnector cannot be
replaced or reset, the fes! i$ siopped.

N/A

A e

b) Test at low:-stiorécirGu current -

A power frequency source-at-Ugrsr, having-a prospective
short-circuit current of five times the rated cuirent of the
maximum overcurrent protection (if dectared by the
manufacturer), and a power factor according to Table 8,
shall be applied for 5 s +0,5's: If no external overcurrent
protection is required by the rrranufacturer, a prospective
short-circuit current of 30U A is used.

cos ¢p=

kA

N/A

The test is caried out twice with Urer applied at (45 £ 5)
electrical degrees after the zero crossing of the voltage.

N/A

Pass criteria

No mechanical damage . . .

N/A

Disconnection shall be pipvided by one or more internal or
external disconnector(s). Tnair comrect indication shall be
checked. < 3 i

N/A

SPDs having en IP degres = IP 2X -- no live paits
accessible with standardised test finger applied with &
force of 5N, except the ones which are accessible when
the SPD is fitted as in normal use.

N/A
o

TRF No. IECB1643_118
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IEC vitda-i1 « TEST SE
Additionai icois fur shivit-circuiting type SPDs

Clause Requirement - Test Result - Remark Verdict

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

if internal disconnection cccurs, the test sample Is v

connected at Us and rated frequency for 1 min. ——
The current flow shall nokexceesd avalue of T mA. . N/A

Currents through'comp')onents connected in parallel to the
relevant protective component(s), are disregarded for this

measurement. . : _ N/A

Current througn the PE-terminal shall not exceed 1mA mA N/A

If there is more than one possible connection arrangement

for norma! use, this check shall be performed for all N/A

arrangements.
K The short-circuil current frorn the power source, ifany,

shall be interrupted within & s.by one or.more internal

and/or externai disconnector(s). " N/A
1Y There shall be no,e,;gpiosjqn‘_jgrp;he‘[ hazard to either

personnel orthe facility ) N/A
N There shall be no fiashover to the metallic screen and the

6 A gl/gG fuse conngécting the screen shall not operate

during the test. _ _ N/A

Remarks:

TRE No. IEC51643_11B B (%/
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Tucle 3 Fy is o | ruguiienients
- s i T A - A
Test Test description I External | Tissue | Metallic
sequence o dicconnect] paper screen Test Tast Test
. ks Uhed used | class | [class If [class i
i wo-ies Leennected ass
a
yon ST R o :
1 identlfication and marking 74T 2482 - - - A
Mounting 7.3 . - A A A
Terminals and connections 7.3.217.3.318.4.2 - - A A
Testing for protection T
against direct contact Tt ) ) i A A A
Environment, IP code 7.4.1/851 - - A
Residual current 7.2.2/ 8,32 - B A
Operating duty test 7.2,4/8.2.4"
Opsrating duty test for test | 8.3.4.2/8.3.4,3/
classes |, 1 or 11l 8.245 22 i A " A
Additional duty test for test 2324 A . = & - =
class |
Thermai stability 71.2.32/8352 A - - A A A
Alr clearansfes and 334,843 B . A A A
creepage distances
Ball pressure test 742:8.573 - - - A A A
Resistance ta abnorma! g L
f.4.3 854 - -
heat and fire -y o izf | A A A
Tracking resistance 1 744,855 . A A A
2 Veltage protection lavel 7.2.3/8.33
Saida s = g
Residual voltage 8.3.2.1 . - - A A -
PRI ey U
Front of wave sparkover A
voliage - o | . <5832 e N A A -
Limiting voltage with i ”
combination wave 3.4,:3 i A
o o e L i - - (RS S —
2a See below - only if applicabie
e e, s i e o e e . -
2b See below - only if applicabie
3 insulation resistance 7.2:878386 . = A A A
Dielectric withstand . e 2T 1837 - - - A A &
LM B T T N e W o
3a See below - only if apnlicabile
— i NN —— RIS, S ——
fMechanical strength - - A A
Temperatuie withstand - * A A
3b® Ses below - only if applicable I 1
- YR G G——— I —— . [RPR R — S ————
3¢ See below - only if applicskle
4°¢ Heat resistance TA42 7852 - - - A A A
TOV tests 7.28/8.36
TCVs caused by faults or
2.8
disturbances In the low “’"'“‘""E.B'B‘B"“ A A - A A A
voltage system .
TOVs caused by faulis’in- i
the high (medium) voltags 7.2.828382" A A - A A A
system '
c ; . K )
57 [Sher-cliculicusmant 725318353 A ’ A A A A
oehaviour G0y W A sl e -

TRF No, IEC51643_11B o
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Tabie 3 - 1y, .o. fequirems (continued)
Additional tests for specl I SPD g
= Tissu
SR ZXxternai Wetallic
Test Testdescriptic: disconnectors] ¢ screen ;est{ lT”t Tust
sequence !'quJh&"l"l:.\Uir,-at connected * pap:jr used | class ! [class Il |class Il
A L L uss

Additional tests for two-port SPDs and one port-SFDs with separate input / output terminals

3c® |Rated load current TELTIBENT A - - A A A
Overload benaviour 7,57 2 18.6.1.2" - . 3 A A A
2b Load side short-circuit 5 1378 5 1. 3;, A : A A g, &

current behaviour”

Additional tests if declared by the manufacturer
|

3b Voltage drop 7.8.21/87.2 - - - A A A
D e O e S R SN S G A N N S S R o kot M e e e el o TN S N GO R SN NI N S TE OE MRN  S R MA RES S eSS EE
2a ¢ |Load side surge e h
2 ! A = -
ithetand 7.6.2.2/87 A A A A

L e R B e T A e Y T T L [y p——

6 Total discharge current R o
test for multipole 8pps | 75 1.1/ 8.7 . i A A -

— e d

Additional tests for outdour use SFDs

T For SPDe claasified

“outdoor” o i t’:ﬂ;% 2;:2‘ : i 2 i A % :
Additional tests.fa ;sPM..sa.auaLi.lm_te d.Lifpuits
L7 HLE
3a Isolation betw een i ..__,:‘m.ff = I ; A A a
separate circuits 8.3.7 i i
= Soirlaiig

Additional tests for short’-:'l'r'culi.{ng-_typa $FDs
8 Change ofcharacta;[suc K = 4 i
procedure a S
(preconditioning to ... . | - 7.5.4/ 854 - - - = A -
short-circuited
conditien)

Surge withstand.test (in | -vq - wvvos o | o
short-circuited 7.54/3864 - - - - A s
condition)

Short-clreuit curre
behavieur (In 3hoii-. vl B L EEd L o A - A - A -
circulted condition)

A = applicakle
- = not applicable

O = optional

*  external disconnecors connected-means that.all disconnectors as specified by the manufacturer shall
be testea with the SPL during ttre type tests, =xcept for RCDs, which are not tested during the|
operating duty test accurcing to £.3:4>~- e reier oy '

|
Far these tests Initial maasuremsnts of |2akage currents according to Table 4, pass criterion £ may
be pnecessary. . . .. .. -

(] A (RS )
¢ Forthis test sequence more 'dmn'onr:r szl of samples may be nesded, ,

TRF No. IECS1643_11B ‘ Q/
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A | does notincraase during 146 min of L

15 reapplied within less then 20 s,

Thermal stability shaill be actievad The SHD 15 considerad 1o us thermally stable if the crest of Lhe resistive
component of tha current Howing into te 300 o the puWwer dissipation shows either a decreasing tendency or
voitdys appiication imimediately after the applicatian ot UC I the test itzeil
15 perfermed with the SPD energized U, than Y. either remains applied for these 15 min withoul Interruplion or

B | Voltage and current records and visus! nspection shall shew ng indication of puncture or flashover

SPD is no langer provided. Theve shall be no visual &

e I R, -

No visible damage shall -.ji:;_éin' during the test. Afier the test, small indents and cracks not Impairing the protection
¢ | #gamst direct contact are disregarded during this check, uniess the degree of protection (IP-cads} given for the
vidence of burming of the sample after the test

Values for measured fimiting voltage afler the test shall be below or equal o Up The measured limiting voltage
shall be determined, using the tests dascribad in 6.3 3, but the test of 8 3.3 1 15 perfarmed only with a 8/20-surge

b current with a crest value of "imp for Test Ctass | or with Iy for Test Class Il or with the test of 8.3.3.3 but only at
Yoy 1or Test ciass 1l
No excessive teakage currents shall occur after the test
The SPD shall be conneclad as for nunﬁal Use according to the manufacturer's inslructions to a power supply al
the reference test voltage ‘UREF’- The current that tiows tnrough each terminal is measured 115 resistive
component (measured at'ine crest of the siie wave) shall not excesd a value of 1 mA, or the current shall not
nave changed by more than 20 % compared 10 the initial vaiue determined at the Degnning of the relevant test
sequence. T

' Any resettable or rearmabie disconnectul shall be swilched off manually, If applicable. and the dielectric withstand
£ shall be checked by application of two limas Uppor 1 800V a.c., whichever is greater During the test, no

disruptive discharge shall aceur,

terminals are connecled to & powsr supply at the maxitnum conlinuous operating volla
component (measured at the crest of e sine wave) shall not exceed a value of | mA,

arrangements g [ ot S T " '

flashover, breakdown of insufation either wlernaliy {punciure) or externally {fracking) or any other manifestation of

I addition for SPD modeés connectes N-FE oniy the current through the PE-terminal shail be measured, whereas the
ge (Ue} s resistive

changed by more than 20 ¢ compared tu the irulial value determined at the beqinning of the relevant test sequence
If there 15 more than one possible conneclon arrangement for normal use, this check shall he performed for ail

or the current shall not have

arder after the tast.

between the manufacturer and the iahoralory

External disconnectors as specified by the _rnarlufacwnjer shall not sperate during the fest and shall be in WOrKing

F | For the purpose of Ih:s.claqiﬁ, wnrku':;i,:;_raer maa,ns' thaf there Is no damage to the disconnector and that it (s still
operalional Operation can be cheeked gilinal, manually (where possible) or by a4 simple electrical test agreed

Internal disconneclors as speciied by ll'.a-manufaclurer shail nol operate during the
order after the test.

Lelwesn the manufacturer.and the iabaratory,

G | For the purpose O_f{hi‘a' Clelse, workling oider nieans thal thers 15 no damage of the disconnector and that it 1s still
operational Operalion can be checkad ether manually {where possible) or by a simple electrical tast agreed

tesi and shall be in working

shail be checked

Bisconnachion-shall be provided by ens o mere wtsrmal and/or external gisconnector(s), Thei correct Indication

SPDs with an IP degree equal to, or greater than 1P20 shall not have live purts aceessible with the standardized
|| test finger applied with a fnice of & N (seo IEC €0520) except the live parts which were alteady accessibls hefore

-". he tast when the SPD s litted as 10 nurmul use.

disconnection of the corresponding protzctive component(s)

equal or greater than 200 mA. The current thal #ows tHirough the (elavant prolective
a value of 1 mA.

tnrough the relevant protestive companantis)

if any shall not exceed | mA

arrangements.

IT disconnaction (nternal or extarial) soouis dunng tne lest, thers shall be clear svidanca al sffeclive

It intemal diszannection oceurs, the lest sainple 15 connacled us for normal use at the maximum cantinuous
operating vollage Ue and at raied frequenay 1or 1 min. The test source shall have a shorl-circult current capability

J Currenis througlh companants conieciad (0 parallel to the relevant protective component(s), or otherwise
connected (e g indicator circuits), are disregarded (of thiz measurement, as long as they cannot cause a eurrent

in addition the current thraugh the PE-leniminal, nciuding paratiel circuits and other circuits te g. indicalor cireuits),

IT there is more than one possible cunEenon arrangemant for nonal use, his check shall be serformed for alt

components shall not excesad

@

and/or external disconnecior(s) ) !

The short-circuit current from the power saurce, Il any, shall be mterrupted withun & s by ane or more internal

L | The issue paper shiell nol cateh fire

4\

\ M \There shall be 1o Sxplosion o other hazard o aithes persannel of the facility

|

: . - T fs Toia e o o arsite
\ There shall be no flashover to the melalid seradn and the 8 A aligG fuse connseling the screen shall nol opara
N y i

during the test

power source at Ue for 2 i,

than 10 % :

tha MRS LB AR S8 W=D B e ailuiy i [ &
After complation of 13 test the samp shall Yo allaved lo retln 1o room tempel ature and be connecled t
]

'i

fo vals asur inning of the test by more
@ The residual current shall o2 meniiomed and no! extesd e velue meosured al the bheginning
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Ip (&R) % ces gy | n(.]as.}
Fp £15 i 0.95
1,5 < "p = 3.0 0.9
3.0 < ip S&4:%, 0.8
4.5-.Ip:;-6.0 0.7
8.0 « "p < 10,0 0.5
100 = /p £ 20,0 0.3
20.0 < Iy = 50.0 . 330 0,25
50,0 - )‘p . 0.2
NOTE Recovery voltage accurding to |EC 680947-1.

Table 10 ~ Zi.cw wwead wamaters and applied torques

Nomiral diameter of thread Torgue
U gl el Nm
B e e e et e e e e - I ” Iﬂ
Up to and Including 2.8 0.2 0.4 0.4
Over 2,8 ulp ta ang including 3,0 0,25 0.5 0.5
Qver 3.0 v to and inciading 3.2, 0.3 0.6 0.6
Over 3,2 ug to and u'r:hlmmg 2k 0.4 0.8 0.8
Over 3.6 up 1w ang mci.:;l:ng 4.1 . 8.7 1.2 1.2
Over4,? up to and inciuding 4.7 0.8 1.8 1.8
Qver 4.7 up to and inclading 5.3 08 2.0 2.0
Over 5,3 up ‘o and inciuding 6.0 1.2 2,5 3.0
Over 6.¢ up to and inciuding 8.0 2.5 3.5 8.0
Over 8.0 up to and Including 10.0 - 4.0 10.0
(Pl N X BT

1
TRF No IECB1643 11B étf
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Tabis 11

© Sfun 8sLiGHe of Cupper
wrew lype of screwless termin

Maxirium contintous load cun#nt for Range of nominal cross-sections to be clamped
two-port SPDs or cne.port SPLs with (single conductor)
separate input/output term.nalg ?
A T im? American Wire Gauge

Up 1o and including 13 11025 1810 14
Above 13 -up toand Includipg 16 I {e 4 1B1a 12
Above 16 up to and including 28 1.8t0€ 18to 10
Above 25 up to ana inciuding 32 251w10 14108
Above 32 up ta and Including 30 41918 1210 &
Above 50 up to and Includimg 4t 10 10 25 8103
Above 80 up tc and Inciuding 10L 16 10 35 602
Above 100 up to and Inciuding 128 25 1080 4w
a1

Is required that, for current radngs up to and including 50 A, terminals be designed 1o ctamp solid
conductors as wall as rigid strandec conductors; the uss of flexlble canductors s permitted.

Mevertneless, it is permiitied fhial terminals for corduclors having cross-sections from 1 mm? up to 6 mm* be
designad to ciamp solid conduetors unly.

Table 12 - #uiling forces (screw terminals)

Cross-section of coilgtatar [ © 5 T
accepted by the terminal ¥7 WUp-to'q LUpto 6 Ubte 10 Upto 16 Up to 50
Bl e P ep &0 80 50 100

Tabie 13 - Conducior dimensions

Range uf nominal cross-
secticns to be clamped Stranded conductor
mm Number of wires
1to2,5¢ 7
1104 E | 7
1S 7
2.5'10 10 7
4 to0 18 T
16 to 285 7
15 10 33 19
2510 55 '-__'__n Urder consideration
& |f the terrminal is intended to clamp selld conductors only (see table
foctnote ef asie 11), the tast is not performed.

TRF No. IEC81643_118
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Table o= - 1 g iore . {gorewssRurricea

Cross-sectional area 0:_ g : i 1-;_-_.3—| . 2.0 14 22 35

mm< ' e | 25 16 25 38

Pull force we | s ol 4 T
N 30 30 3% 4c &0 &0 80 20 100 138 180
Tabie 15 - Air clearances for SPDs
>4 600 V >6 000 V
Umax * £2 000 Vv <4 000 V up to up to
6 000V 8 000 Vv
Air clearances in millimetres
1) Beltw:.-en live parts of different (5 3 55 8
polarity
2) Between live parts and
— straws and other means 1o
fasten a covering. having to bs 1.5 3 55 B
dstached for mounting the SPD
— fastening surfaces (NCTE 2) 3 6 i 16
— Screws or other means for 44 1. 20 BT SRE s ‘1 18
fastening the SPD (NOTE 2) N N
- bodies (NOTES 1 ard 2) 1,8 | 3 8.5 8
3] Between the metal parts of the |-+~ = --
disconnector mechanism and - -
— bodies (NOTE 1) =i &5 3 5,5 8
— screws or other means for 5 .
fastening the SFD 1% = 5.8 °
J =

* This column is oniy applicaplg for SPDs with U lower or equal to 180 V.

NOTE 1 For definition, see 8.3.6 a)

NOTE 2 If clearances between live parts of the device and the metallic screen or the surface on which
the SPD is mounted are dependent on the design of the SPD only and cannot be reduced when the

SPD is mounted in the |east favourasi

sufficiant.

e pesition (even in a metallic enclosure), the values of line 1) are

TRF No. IECB164Z_11B8
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Tabie iv  L:.sp yb .otances for SPDs //‘O—EE-\
‘/ "
& A

inimum creepage distances in millimetres

Printed wiring T
material pollution degree
r.m.s. s
voitage | pollution degree

1 2 2
Al

Material group "

All material All
material | groups, material | I 11 i
groups except | greups

b

0.04 0.08
0.09
0.1
o.11

0.8 1.1
1 1.4
1,25 1,8
320 0.75 1.6 0.78 1.6 2.2
400 1 2 1 2 2,8
500 1.3 25 | 13 | 25 3,5
630 1.8 32. | 18 | 32 4.5
800 24 4 24" 4 5.6 8 10 11 5|
| 1000 | 32 5 3.2 5 7.1 10 12.5 14 16 |

8

For further information on materlai groups refer to Table 17. l

This voltags is

for functional insulation, the Worhing voitage:

for basic and supplementary insulation of the circuit energized directly from the supply mains, the |
voltage rationalized through Table F.3a or Table F.3b of [EC 60664-1, based on the rated voltage of |
the equlpment. or the rated Insulation voltage!

for basic and supplementary insulation of systems, equipment and Internal circuits not energized
directly from the mains, the highestr.m.s. voliage which can occur in the system, eguipment or

internal circuit when supplied at raied voliage and undsr the most onerous combination of conditions

of operation within equipment rating. |

For the main protection circuit, this column refers to Ue. \

Material 1lib shall not be used far applicaticn in_pollution degree 3 above 830 V.

NOTE If the actual voltage differs frotn the-values given in ihe table. it s allowed 10 interpolate vaiues for
intermediate voitages. \When interpolating, linear interpoiation should be used and values should be
rounded to the same number of digits than the-values picked from the table.

TRF No. IEC516843_113 ' Aail L Q/
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Table 17 — Relationship bsiween material groups and classificati

Material group ! 600 = CTI

Material group i 400 = CTi < 600

Material group lila 175 = CTl < 400

Material group liib 100 < CTl < 175

Relationship bstween material groups and classifications are
according to IEC 60112 {CTI values, using solution A).

Table 18 — Fall distances for impact requirements

Height of fall | Paits of enclosures to be subjected to the impacts
mm Ordinary accessory Other accessories
100 i Aand B A and B
150 c c
ong "t T RF O - P

parts on the front surface, inciuding parts whicn are recessed.

B: parts which do not prd;‘act mare tnan 158 mm from the mounting surface (distance from the
wall) after mounting as In normal use, with the exception of the above parts A,

C: parts which project morz than 15 ram and riot more than 25 mm from the mounting surface (distance
from the wall) after mournting as in nurmial use, with the exception of the above parts A.

D: parts which project mare than 25 mm from ihe mounting surface (distance from the wall) after
maounting as in normal use. with the exception of the above parts A,

TRF No. IEC51643_11B
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Table 18 — Test conductors jor rated load current test @
SRR /S
[_ Test curient [A] Cross section ( up,g_
Greater than L.:...s";-:.-:;.uai [mm?] AWGIM CM\
0 5 1.0 18
i & 1.5 16
12 T2 - 14
15 20 2.5 12
20 25 4.0 10
25 B2 6.0 10
32 &0 10 8
50 88 16 6
85 85 25 4
g5 100 35 3
100 113 35 2
115 130 50 1
130 150 50 o
150 175 70 0o
178 200 a5 a]els]
200 225 95 0000
225 250 120 250
250 278 150 300
275 300 188 350
300 . 350, 185 400
350 400 240 500

NOTE If other standardized cross-sections are used In specific countries, the next closzst cross-section should be

used for testing.

Table 20 — Current factor k for overload behaviour

Protective device

Trip current factor k

manufacturer, the test is performed with the higher £ factor.

NOTE 4 National condition for North America: k iz under consideration.

Circult breaker 1.45
Fuse 1.6
NOTE 1 If the type of protective device (breaksr or fuse) is not specified by the

NOTE 2 For countries using otier values, these values shouid be declared on the SPD's
data sheet according to 7.1.1 ¢7).

NOTE 3 National condition for Japan: & is 1,25 for circult-breaker and 1.5 for fuse,

TRF No, IEC61643_11B




Table 21

= ‘I’Dlﬂf LS P

Test ciassificadon

F& & 2 8‘1 or LNJ

) fbl-

Test class |

.ropoitional surge currents

/A TOVRheinland
Report No.50189621 0

Froportional currents and tolerances (

impi 1)
Q= Q= Qu, = Q@
W/R )= WIR,y, =

/ /N 10% N
-10/+20 %

‘rlmp{?_, = "lmp{Nl = Total(limp)

Tolal N

W/R ) = W/Rrga | N* -10/445 %

Test class |l

lgianit) = lasaoz = lazo vy = Yotaarzoy N

= 10%

Table B.1 — TOV test values for systems complying with IEC 60364 series

Application

TOV test parameters

SPDs connected fo.

Fort;=5s
(LV-systam fauits In
consumer installation)
(requiremeant to
7.2.81
and test §.3.8.1)

For 1;=120 min
(LV-system faults in
distribution system and loss
of neutral
(reguirement to 7.2.8.1
and test 8.3.8.1)

For t,=200 ms
(HV-system faults)
(requirement to 7.2.8.2
and test 8.3.8.2)

Withstand mode

Withstand or safe fallure Withstand or safe

required mode acceptabie fallure mode acceptable
B . _TOV test values Uy (V)
TN-systems “_ % df-.- .
Connacted L-(PEN or LN . PN ’E;‘;F e i 3 X Upgge
Conngactad N-PE o
Connected L-L ¥ Nty
TT-systems : i
Connected L-PE 30 Upes 1,32+ Ugp 1200 + UREF
Connected L-N 132« U 3 X Upee
Connected N-PE 1200
Connected L-L B
IT-systems ; w .
Connected L-PE 1200 + U
Connected L-N 132 Uper 3 x Ugep
Connected N-PE 1200 + Upge

Connected L-L

u

reference test voltage used for testing and taking inte account the maximum voltage regulation of

REF

the power systern {see Annex.A)

u, In TN- and TT-systems. nowunal a.c. r.m.s. line voltage te earth: in IT-systems: nominal a.c.
voltage between line conduiter and reutral conductar or midpolnt conductar, as appropriate (sse
442 1.2 of |IEC 60564-4-44 2007}

1.32 % Uzgr 8quais 1,45 & U, in case the voitage regulaiion does not excesd +10 % (see 442.5 of
|IEC 60364-4-44:2007). -~ - - “ea

NOTE  As voltage regulation exceeds 10 % in some countriss, only Uger = used In this standard for general

applicability. Further informatien on voitage regulation can be found in IEC 60038,

TRF No. [IECE1643_11B
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Table 3.0 - 1L v (v .1, wainzters for Japanese systems

Application

TOV test parameters

LV system faulls

HV system faults

SPDs connected to!

fai Jp=120.min

Mot specified
duration

for 1,=2 s

fori=1s

(Lv-system faults in
distripution system and
loag of neutral
(requirement to 7.2.8.1
and test 8.3.8.1)

Withstand or safe failure mode acceplable

OV test values Uy [V]

TN systems

Connected L-MN(PE) or L-N

Connected N-PE

Connected L-L

TT systems

800+ U,

Connected L-PE '3 < Uggs 180+ Uger = i
Connected L-N 3 v Ugee

Connected N-PE _]-IL A 150 300 500
Connected L-L s

IT systems ! ‘

Connscted L-PE 1 2004+ Uger
Connected L-N {CRREE F.

Connected N-PE e 1200+ Ugee

Connected L-L

|

Uger reference tesl vollage usad for testing and taking Into account the maximum voltage
regulation of the power system (sze Annex 4A).
NCTE 1 These valuss are required by ministerial ordinance of technical standards for electrical facilities.

NOTE 2 As voitage reguinlion sxciets il % In some countries, U . is used in this standard only for
general applicability. Further information on voitage regulation can be found in IEC 50038,

TRF No IEC61643_11B
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Tab,. .1 - Tehiperature-rise limits DE L/q,,‘
|' S B K .
| Parts of 820 | TempefaKture rise (D'F ")5 } 4_{
Built-in components @ In accordance with the relevant product standard = Fis M

|

reguiremants for the individual compenenis or, in
accordance with the componant manufacturer’s
instructions ' taking Into consideration the temperatur |
in the SPD

v

!Termlnals for external insulated conductors L . 700

Busbars and conductors, plug-in contacts of removabie | Limited by:
or withdrawable parts which connact to tusbars

- mechanical strength of conducting material 4
— possible effect on adjacent equipment.

— permissible temperature limit of the insuiating
materials In contact with the conductor;

- affect of the temperature of the conductor on the
apparatus connactad to it

— for plug-in contacts, nature and surface treatment of
the contact material,

Manual operating means:

- of metal 16 ¢

- of insuiating material 25¢

Accessible extarnal enclosures and wve-r_f,_:_.

- metal surfaces 300

— insulating surfaces 409

Discrete arrangsments of plug and socket-type . Determined by the limit for those components of the

a

connections related squipment of which they form part ©

The term "bullt-in components” meang: G
conventional switchgear Snd contidlgs=;
electronlc sub-assembliss (e7g. rectifier bridge. printed circuit).

parts of the aquipment (2.9. reguiater, stebilized power supply unit. operational amplifier).

An SPD usad or tested under instailation conditions may have connections, the type, nalure and disposition of
which will not be the same as those adopted for the test. and a different temperature rise of terminals may
resuit, Whneare the terminais of the built-in compunant a:e also the terminals for external Insulaied conductors,
the lower of the corresponding temperature-rise limits shall be applied,

Manual operating means within SPDs whnlch ara only accessibie after the SPD has bean opened, for exampie
draw-out handles which are operawed Infreguently, are allowed to assume a 25K Increase on these
temperature-rise limis. .

Unless olherwise specified, in the Lsse of covers and enclusures, which are accessible but need not be
touched during normat operaticn, @ 10 ¥ increase on these temperature-rise limits Is permissible.

This allows a degree of flexibility In respect of equipment (e.g. electronic devices) which ls subject to
temperature-rise Iimits different from thcse normally assoclated with switchgear and controlgear.

For temperature-rise tests according to & 6.1.1. the temperature-rise limits shall be specified by the
manufacturar of the SPD.

Assuming ail other critaria listed ars mat, 3 maximum temperaturs rise of 105 K for bars copper busbars and
cenductors shall not be exceaded, The 105 K relates to the temperature above which annealing of copper Is
likely to occur, d

-— End of the report ---

TRF No. [EC51643_11B
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Product: Surge protective devices
Type Designation: BSP2LIORPT,BSP2L10RPT-1,BSP2L IORFT-C BSP2L10RPT-

C1,BSP2L10RST;BSP2L10RST-1

Annex 1: Voltage protection level test curve

= he test current is €. 1,0.2:0.5.1.0 imes In or ke, If the SPD cantains only woltage-limiting components, <« F A yadjustnght indent when gnd is I
5 : 4 . ¢ 3 ] defined, No bulletsor numbering, No widow/omhan control

tius test n_ee-ds only to be pef_fomed at-cres! vaiues 01_ I for test Ciass Il or b ru_rtesl class !, and one positive Allcwhsring pisictiation, Adjustapscs batwear Latinand. |

and negative polarity are applied to the SPD, The witage of the coinkination wave generator (s set lo provide Asiantes, Adjustspace batween Asiantext and numbers,

an open-circuil voltage of 0 1,0.2,0.5:1,0 times the U If (he SPD contains only witage-imiting components. Font Alignment:Auto J

this test needs only to be performed at Use

BSPELIORST Uce=10kV | U=1 3KV(L-N/PE], 20KV(N-FE) { Formatted: (Asan) Chinese (PRC) )

Samplel L-N
R

R

10KV Ue=094kV

0. TUne=-1.0kV  Uye=-0.60 kV
[[T6L 55 g .
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Product: Surge protective devices
Type Designation: BSP2L10RPT,BSP2LI1ORPT-1,BSP2LY OR“T C 8SPZL10RPT-

C1.BSPZLIORSTBSP2LIORST-1

3
*®

‘jlénr_.._ T MSLLIE S
4

| OUn=10 0KV Um0 97KV T 0Us 10,0k Um0 TRV
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Product: Sur_ge protective devices
Type Designation: BSP2L10RPT,BSP2L10RPT-1,B5P2L iURPT-CBSP2L1URPT-

C1BSP2L10RST.BSP2L10RST-1

£
r
|
|
i
{
§

e

e

1.0Uee=-10.0kV Lhraam-1. 91KV 10U =100,V U =180k



ATTACHMENT

Product:

Type Designation:
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Oscillograims
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Surge protective devices

0
hkigEL

Joo=1.0kV

£ TUVRheinland®

Repart Noo 18031530H

BSP2L10ORPT BSPZL10RF -1, BEP2LICRFT-L 2 8P2LT0RPT-
C1 BSPZL1ORST BSP2ZLIORET-1

3

Uye=-0, 98K

Urm=-0.88 KV
|
N
T & ..o
- i hi: & TR | -‘
=h = L EI S o R -““““Ii‘:“rii_‘?‘l‘s:—'
4 . 2 :
0.2Usc=2.0kV  Uye=1.00KV 0.20e=208V  Un=1.01kV
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Product: Surge protective devices
Type Designation: BSPZLICRPT:BSPZLIORFPT-1, BSF2LIORP TG, BSP2L10RPT-

C1,BSP2L10RST BSP2L1ORST-1

0 2Un:=-2 0KV
Tk

1.0Us=10 0KV Uyuy=0.80kV | 10Ues10.0KY Uiu=1 0Tk
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Surge protective devices

BSP2L10RPT; BSP2LI0RPT-! BS
C1 BSP2LIORST, BSP2L1ORST-I

/A5 TOVRheiniand®

Repan No. 190315300

PULIDRIT-CBEP2LIGRPT-

el 1':

W= 10KV

Sample 3
L-N

Uiam-1.91KV

-
U*:p;-"- =1 Dk\’

Ure=-1.90KV

4}9““'0,»
5§ q00 %
550 %
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Surge protective devices

BSP2L10RPT.BSP2L10RPT-1.BSE2LIURPT-CBSP2LY ORPT-
C1'BSPZLIDRST.BSP2LIORST-1

.......... : o ; ::;du* i ", - =

T

e ....: "-':]‘““"S.?- &J]._._..

-
k3
3

62U =20kV Uw=l

B Bk SR e —

11k

022GV U0 SOV

e S
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Product: Surge protective devices

Type Designation:

BSP2L10RPT,ESP2LIORFY-, 6::F'2L10RP| S BSPZUGRP T-
C1:BSP2LIURST] BSP2L1_DRST—

Urn:-:1 ez AY

0. 2Uce=-2 Dk\."
g

Uye+1.03kV

=5 0K U1 08KV

o 5Una;-5 ukV U == 1 151(\.-‘
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Product: Surge protective devices
Type Designation: BSP2LI0RPT.BSF2L10RFI-1, BSP2LILRFT-C BSP2LIORPT-
C1.BSP2LIORST,BSP2LIORST1
1 OUse=-10.0kV U =-1.04kV 1, 0q=- 1.0V Uhw=-1 UZKY
N-PE
L3 I F 1

/A TOVRheinland"

l o : S B et

] T
=
H 5 LB . i
U =10KV  Uw=182KY T Use= 10K\ Une=1.82KV
Wl g —= W ———

it __[_-______ T SR
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Product:

Type Designation:

Surge piotec e
BSPZLIURPT;c...

-
b et nfz

aVICLE

equipiaent list

C1;BSFZLIURST B3P 2L10RST-1

Test Equipment list 1

Si.1ORF i -1;BSP2L10RPT-C;BSP2L10RPT-

Instrument Instrument “Technical Model Tvoe Last Cal. Next Cal.
Number Name Parameters yp Date Date
AG-11A Test thrust force 5N AG-11A | 2018.07.12 | 2019.07.11
TW-201 Regulated woltage AC0-800V / / 2020.03.15

decoupling power supply
HKCO70113 | High-low temperature / KMH-408S | 2018.11.14 | 2019.11.13
test chamber

TI11102901 Proof tracking tester / AG5101B | 2018.11.14 | 2019.11.13
1-33856 Vernier caliper [ / 2018.08.21 | 2018.08.20

12022422 | Standard testing finger / / 2018.11.21 | 2019.11.20

forelock probe
013660 Electronic balince / UTP313 | 2018.08.21 | 2019.08.20
1-34189 Vernier caliper g ' 2018.08.23 | 2019.08 22
mim/0.02mm
AG-BC031206 Meoha;;."f;mpw saels AG1100K | 2018.11.14 | 2019.11.13
1303 Low woltage TOV. tester,; L ... L. / / /
07A01-1 EMC surge tester | .. 6kV/3kA, | EMCpro | 2018.12.03 | 2019.12.03
g T o KR e

PT1-100 Probe 2500V Tek P5100 / /

C010276 Digital oscilloscope 500M DPO4054B | 2018.11.09 | 2019.11.08
PP3-100 Probe _i00:1 PP1-100 | 2019.03.28 | 2020.03.28
0 al stabili 0~ 10A ; .09.
01105 Thermal stability tester ! TTS2-10 2018.09.27 2019.09.26

SHO140611 Ball pressure tester ! SH9104C 2018.07.06 | 2019.07.05

PK000363 Withstand voltage w.ster / 5051A 2018.07.06 | 2019.07.05
1491723 | Ineulation Resistance / 3007A | 2018.07.06 | 2019.07.05
111202 induction reguiatcr __OV-650V TSA-30 / /

MY 53218432 Digital multimater / 34451A | 2018.08.18 | 2019.08.17

11340006 Digital multimater i 179 2019.03.28 | 2020.03.28

Dos2035466 | D'tal rf]‘;'t‘gr“c}“““y DDS-11A | 2018.08.21 | 2019.08.20
2007092801 Cloi-wirsleging = AG5113B | 2018.11.15 | 2019.11.14
instrument
Shert-circuit adcitional | 1200V/20A

BLESH test rig 255\/300A ¢ /

7X-1302 Tertperature: and i VC230 | 2018.09.29 | 2019.09.28

humidity instruiment _

ZX-1303 Temperadre.ang j VC230 | 2018.09.29 | 2019.09.28

humidity instrurment
Temperature and y ve23s | 2018.00.20 | 2019.09.28

21801 numidity instrument “

- Temperature and / VC230 | 2018.09.28 | 2019.09.28
21802 numidity instrument e .
7X-1803 Tempariare anc / vezao | 2018.09.29 | 2019.08 28

humidity instrument

(LPC
P)
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899050 Microscope L ZW-H_ZTOO 2018.10.19 | 2019.10.18
2300117254699 | Needle push-pul NK-300 | 2018.09.00 | 2019.09.07
dvnamomeier o1l
17060964883 iluminometer TES1332A | 2018.10.29 | 2019.10.28
01101 Combination wave | qyyska |  GTI0PS x /
generator

C024373 Digital oscilloscape 300M DPO3034B | 2018.07.06 | 2018.07.05

11540085 A digital power meter / FLUKE345 | 2019.03.28 | 2020.03.28

080807 Infrared thermometer 0-~-500°C FLUKES61 | 2018.09.10 | 2019.08,09

376 38KW Load ark / / / /
Foapoate
Pacs T
yosn pratentive dey’ @
T ADRE TR ATE T 4BsR
~ ... JestEquipment list2
{TOV Rueiniand (Shanghai) Co,, Ltd.)
) Page 1of 1
Old 1D Equip. Description Model !Manufscturer Inte. |Due Date
e (man)

TO56 1811920  |Barometeri) DYi-3 Mingbo Temperature 12 14 06 2016
HO13 1812046 |Electron-stopwat=h Jg-21l Shanghai Stop'watch 12 |06.01.2020
T1004 1811681 |Data Logaer N 175H1 Testo 12 06.01.2020
L8122 1811873 |Steel Taps U, . 20m TAJMA TOOLS B0 23082018
2328-3 1811838 |Cas meter G4 ACTARIS 12 27.03.2020
23282 1811607 _|Pressure Gauge fur Dust Test Unit__ [¥-08, -25mbur~Cmbar KCBOLD 12 |os.01.2020
Z328 1811449 |Cust Test Unit | ' ST‘i@DG—U Weiss 12 08.01.2020
L267 1811575 |IECE1032 Figure 4-Testprobe O P10.27 _|PTL Dr Grabennerst | 36 [08.01.2021
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ATTACHMENT TO TEST REPORT IEC 61643_11B
EUROPEAN GROUP‘DIFFERENCES AND NATIONAL DIFFERENCES
(Low-woltage surge protective devices-
Part 11. Surgs protective devices connected o low-voltage power systems —
Requiremants and test methods)
Differences accordingto............. . ENG61643-11:2012
AttachmentForm No. ................. EU_GD_IEC61643_11B
Attachment Originator................ . OVE
Master Attachment o Date (2012-12)

Copyright © 2012 IEC System fur Coniormity Testing and Certification of Electrical Equipment
(IECEE), Geneva, Switzerland. All righis reserved.

CENELEC COMMON MODIFICATIONS (EN)

IEC 81643-11 - TEST SEQUENCE 1

b14) lnex (f deciared by the manufacturer)

Clause Reguirement - Test Result - Remark Verdict
71.1/7.1.2 | Identification and Markuig P
Markings on fhe body or permaneritly attached to P
a4) The SPD type and disc.‘r;large parameters for each
mode of proteclion deciared by the manufacturer and
printed next to each other: | |
ForTy:geTi' ' L
"Type 1" and "y and the vaiue in kA, and/or N/A
" (T1 ina square) and “lis" and the value in kA
rorType 2
"Type 2" and "Iy and tiie waiue in KA, and/or
Er (T2 in a square) and "l and the value in kA N/A
For Type 3- . v
"Type 3" and "Ugc"and'the value in KV, and/or
‘ﬁ (T3 ina square)and "Uoc” and the value in kV 10kA/20kV b
kA N/A
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Verdict

.22

Residual curreritle: = - -

This test is not performied on SPDs for connection N-PE
only

For all SPDs with a terminal for the protective conductor,
the residual current lpe shall be measured when all SPD
terminals are connected to a pawer supply at the reference
test woltage (Urer) according to the manufacturer's
instructions.

8.3.2

All modes of pratection of ithe SPD shall be connected as
for normal use according {o the manufaciurer's instructions.

The line to PE woltage of the supply system shail be
adjusted to the reference test witage Urer.

N/A

7.2.4/83.4

Operating duty

The SPD shall be capable of withstanding specified
discharge currents during application of the maximum
continuous operating witage Ue without unacceptable
changes in its characteristics.

In addition voltags switching type SPDs or combination
type SPDs shali be able to interrupt any follow current up to
the short-circuit current rating (lee)

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

83422

SPDs with follow current = 500A:

The test samgle shall be connected to a power frequency
voltage at Uc with a prospective short-circuit current equal
tothe short circuit current rating Iscer declared by the
manufacturer and with a power factor in.accordance with
Table 8, except for SPDs which are only connected
betwaen neutral and protective earth in TT- and/or TN-
systerns, for which the prospective short-circuit current
shall be at least 100A.

kKA

cos =

N/A

N/A

7.3.:4/84.3

Verification of air clearances and creepage distances

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

Table 16, whereby Table 16 shall be appl-ed toitems 1), 2)
and 3) according to Table 15.

Single pw cord, not

applicable

N/A

) 7



TUVRhei

Attachment 3 Pz ol Report No.: 50189621
T L061643_11B - ATTACHMENT
Clause Reguirement + -_IESI. o l Result - Remark Verdict
Creepage dislances in milinietres
—-r.m.s. wltage 320 V(L-N,L/N-PE)
- Matenal group liia WA
— Pollution 2 W&
N/A
1) Between live parts of different polarity SER -
2) Between live paits and | N N/A
—screws and other means to fasten a covering, having [N WA
to be detached for mounting the SPD / N/A
—fastening surfaces (note 2) N/A
—screws or cther means for fastening the SPD (note 2) — N/A
—bodies (notes 1 and 2) R S
3) Between the metal paris of the disonnactor mechanism
and N/A
_podies (note 1} T T LA
—screws or.other means for fastening the SPD covered by dieletric
i . ST F=RAY W = test
Printed wirinu inaterial. . =
- r.1i.s. volfage : — R N/A
- Material group R N/A
=Felitian required / measured N/A
=
1) Between liviz parts of diferent polarity N/A
2) Between live parts and | N
~screws and other means lo fasten a covening, having /
tc be detached for mounting the SPD S N/A
—fastening surfaces (note 2) — == N/A
—screws or other means for fastening the SPD (note 2) _ e ;_{elemic wst| NA
—badies (nctes 1 and 2) N/A
3) Between the metal parts of the disconnector mechanism /
and ' ' = kN
—haodies (note 1) _— NIA
N/A

—~screws or ciher mzans for fastening the SPD
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NOTE 1 — Definition see 8.3.6 a)

NOTE 2 —If clearances between live parts of the device
and the metallic screen or the surface on which the SPD is
mounted are dependent on the design of the SPD only and
cannot be reduced when the SPD is mounted in the least
favourable position (evenin a metallic enclesure), the
values of lines 1 are sufficient. N/A

7.2.54 Statusindicator

The manufacturer shall provide inforrnation about the
function of the indicator and the actions (o be taken after
change of status indication P

A status indicator may be composed of two parts (one of
which is not replaced when £.9. a plug module is
changed), linked by a coupling mecihianism which can be
mechanical, optical, audio, electromagnetic, etc, The part
of the status indicator whiichi is not replaced (e.g. base part
of socket) shall be capable of operating at least 50 times, P

Where there is an appropriate standard for the ty pe of

indication used, this shallbe met by thé non-replaced part
of the status irdicator, with the exception that the indicator
need only be tested for 50 operations. P

8.3.3.1 Residual voltage with 8/20 current impuises T3

Class |, 8/20 current impuises wilh a sequence of crest
values of 0,1; 0,2; 0,5; 1,0 times the crest value of i shall

be applied.

0,1 times limp KA/ V

0,2 times lmp : KA/ \

0,5 times liny kA / V
10timesbee .. . KA/ V] NA
Class Il, 8/20 cunent tm,ﬁulses with a sequence of crest

values of 0;1; 0,2; 0.5, 1.0 times |, shall be applied. . 0.2, 0.51n,

0,1 times Iy

0,2 times Iy T

0,5times |,

1,0times i, ' - N/A

If the SPD contains only voltage-limiting components, this

test needs cnly to be performed at a crest values of liry for .
test class | or | for test class I, N/A @/
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One sequence of positive polaity and one sequence of
negative polarity are applied to the SPD N/A
When Inax is declared by the manufacturer an additional
8/20 current impulse with a crest value of I shall be
applied and the polarity that showed higher rasidual
woltages in the previous tests. '

N/A

The interval between indivioual impulses shall be long
enough for the seample to cool down to ambient
temperature. N/A

Current and witage oscillogram N/A
Crest values — aischarge current versus residual woltage
diagram to Iy o7 lup N/A

The residual voliage used for determining the measured
limiting woltage is the highest woltage value corresponding
to the range of currents for:

« classhuptoliog. . . . .
o classlhuptol . . . N/A

The value for cetermining Umacis the nighest residual
voltage measurad at'surge-coirents-up to by, lmax OF lip, as
appiicable depending o the SPD test class. N/A

-—

7.512 Overioad behaviour

If an externial maximurm cvercurnent protection is specified
by the manufacturer, the SPL shall be loaded for 1 hwith &
current equal to 1,6 times the rated current of that
maximum oveicurrent-protection. N/A

8.3.5.3 a) Test atthe declared short-circuit current rating

The test is caried out twice with User applied once at
(45 £ 5) electrical degrees and once at (90 £ 5) electrical
degrees after the zero crossing of the wiltage. N/A

8.3532 Additional teut for SPD’s failure mode sirnulation

For this test any alectronic indicator circuitry may be
disconnected. ' ' P

New samples shall be used and fitted as in normal use,
acc. to the manufacturer's instructions and connected with
conductors of the maximum cross section acc 10 8.4.2.
The maximuimlength ofthe cables connection the sample

shall be of 0,5 m each. l P

> =
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External dlscomeciors if ma.ommended by the
manufacturer, shall be uszd,

The test sampie shall be 5Qt‘|f|edéd toa power frequency
voltage source at the following conditioning voltages:

e SPDsrated Ucupto .4UV apply a wltage equal to
1200 Vims *-0%

o SPDs thh Ug rated above 44UV appfy a woitage
equal to 3 times Uc *%/.x%

N/A

For all types of SPDs with Uc up to 180V, the conditioning
voltage may be reduced to 600V if for voltage switching
type SPDs and for combination type SPDs, any voltage
switching components operate at this wltage.

N/A

The conditioning voitage is agplied for a duration of 5 s *°/.
0% The prospactive short-circuit current of this power
source for conditioning shail be agdjusted to a value
between 1 A and 20 Ams “* 0%, as provided by the
manufacturer according te 7.1.1d8).

Following the appiication of the conditioning witage equal
to Urer “Y.5% with a short-circuit current capability as
given below, shall be apphied i the sample for a period of
5 min *9..% or for at least 0,55 after interruption of the
current by an internal or exteinal aisconnector,

The transition from condiioning wltage application {0 Ure
application shall be performed without interruption, The
current flow through the SPD shail be monitored. An
appropriate test circuit aind timing diagram is shown in
Figure 12 and Figure 13. *

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 shail comply with Table 8.

Each of the foliowing tests shall be performed on a new
set of three preconditioned sarnples as-above at Upgr with
a shori-circuit currentof 100A, 500A and 1000A,
respectively, unless theze values exceed the declared
short-circuit rating of the SPD.

100A P

A further test shall be performed on three preconditioned
samples as above and at Urer with a prospective short-
circuit current equal to the manufacturer's declared short-
circuit current rating. For this test, the time intemal
between the completion of the conditioning.test and the
application of Urer shall beas short as pessible and shall
not exceed 100 ms. .

300A P
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If all measurements ofthe test on the first setofsamples
(100A test set up).

o either show a disconnection within 5s during the
application of the conditioning voltage

or

¢ the current through ihe sample during the application
of Uper after r‘cndltlonmg does not exceed a value of
TmA > :

or

e the currenti thiougn the sample during the application
or UREF after conditioning does not exceed the initial
value determinied at Urer before the test by more than
20%

no further test is periormed

N/A

Pass criteria

— e S ——

For this test any ddmage té electronic indicator circuitry
during the conditioning lestis not regarded as a failure.

No mechanical damage. . . -,

SPDs having an IP degres 2 IP 2X - no live parts
accessible with standardised test finger applied with a
force of 5 N, excepf the ones which are accessible when
the SPD is fitted as in notmal use.

P65

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

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

Additional pass criteria e xcept for:
e short circuiting type SPDs

¢ SPDs where the current is interrupted or no significant
current flows during the application of Urer.

where no disconnection occurs.

N/A

Disconnection shall be provded by one or more internal or

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

N/A

e B

=
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J If disconnectior oceurs during the test, there shall be clear N/A
evidence of effective disconnection of the cormesponding
protective component(s).

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

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

Current through the PE-terminal shall not excead 1mA N/A

If there is more than orie possible connection arrangement
for normal use, this check shall be performed for all
arrangements N/A

7813 Vibration and shock (inforimative)

r

Vibration and stiock tesis shall be performed according to

e EN 60068-2-5 for sinuscidar vibration test: N/A

e ENB0068-2-54 for broadband:randorn vinration test N/A

o ENGO0BS-2-27 forsicektess - - - N/A
ZB-22 Transportation

Usually SPDs within their packaging are subjected to
mechanical stress due to.transportation. This should be
checked by a vibration and shock test in accordance with
EN60721-3-2 N/A

ZB.2.3 Special applizations . .

Special applications of SPDs may require additiona
vbration and shock tests, on the device itself

Typical values can be found in EN60721-3-3 and can be N/A
as shown in Table ZB.1, . _——
Furthermore oiher applications like railway may require
different parameters that are given in carresponding
standards or directiy fromiappiication: For instance
required parameters for railway vibration and shock tests
are given in ENG1373. - o

N/A

During the sinusoidal and random vibration.tests (If
requested), the sample should be powered under U with a
short circuit capability of at least SA. N/A

ZB.3 Pass criteria S , fﬁ/
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C No mechanical damage:- -~ : N/A
D Determination of the measured limiting voitage: Ur < Vv

according to 8,3,3.1, but only at a crest value

corresponding to linp for test class | | : kA / V N/A

according to 8.3.3.1, but only at, for test class I KA/ V| NA

according to 8,3.3.3, but only at Uoc for test class Il kA / V N/A

SPDs tested acc. to class | and Il containing switching

components:

Front-of-wave sparkover voltage acc. t08.3.3.2

All measured peak values {5 pos./5 neg.) below Up kV N/A
E No excessive ieakage currents shall occur after the test

If there is more than one possible connection arrangement
for normal use, this check shall be performed for all
arangements L0 ' N/A
The SPD shall be connected as for normal use according
to the manufactlrer's HSTUCTons to 2 power supply atthe
reference testoltage (Urer). © 7 '

The current that flows through each terminal is measured. Urer= V N/A
Its resistive component (measured at-the crestof the sine
wave)

s shall not exceeda vaitie of 1 mA, N/A
or

o the current shall 1ot have changed Ly more than
20% comrpared to the initial value determined at
the beginning of the test sequence

N/A

Any rasettable or rearmatle disconnector shall be switched
off and dielectric withstand shali be checked by application Ue= Vv N/A
of two tirnes Ug or 1000V a.c. whichever is.greater.

During the test, ne fashover, breakdown of insulation or
any other manifestation of disruptive discherge shall occur.

FEE o v N/A

test wltage
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For SPD modes connected N-PE only, the current through
the PE-terminal shali be measurea, whereas the terminals

are connected to a power supply at Ug, Uc= V
Its resistive component {rmeasured &t the crest of the sine lpe = mA N/A
wawe)

« shall notexceed a value of 1 mA N/A
or

« the cuirent shall nol have changed by more than
20% compared to the initial value determiined at
the beginning of the test sequence

N/A
G Internal discorinectors shali not operate during the test and
shall be in working order afizr the test. N/A
I SPDs having an iP degree 2 IP 2X - no live parts
accessible with standardised test fingenapplied with a
force of 5 N, except the ones which are accessible when

the SPD is fitted as in nor mal use. ) N/A
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Shenzhe Southern LCS Compliance Testing Laboratory Ltd.
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Condicao do teste de vida (til . Resumo dos resultados
ned Variacdo i i adi
C?::t;cﬁu 8 Earhentn TEI’\’]]{}ETHI‘UI‘? e R m};d;ig L:lll:: h;;rane:en 'croméctica p?)f;: Ic‘lj: (rjlféfi?a Desilgsgrce?tidm
gem (mA) involucro (°C) teste (h) (%) méxima (Au'v') (W/mm2) (A /im?)
1 160 55 14000 94,88% 0,0043
2 160 85 14000 94,45% 0,0046 0,152 6,4
160 105 14000 93,84% 0,0048

1. Numero de fontes de luz em LED testadas
, - 25 pacotes testados a temperatura real do invdlucro de 54,3°C
- 25 pacotes testados a temperatura real do invélucro de 84,1°C

- 25 pacotes testados & temperatura real do invélucro de 104,6°C

2. Descricdo das fontes de luz em LED

- Numero da pega: .S01-E50Q

- Tipo da pega: SMD-5050

- IF=160mA, CCT (Nominal) = 2700K-25000K

3. Descri¢do dos equipamentos auxiliares
1) Sistema EVERFINE LT-200A de teste acelerado de vida 1til para LEDs

2) Esfera integradora de 0,5.
3) Sistema fotométrico, colorimétrico e elétrico SENSING SPR-3000 para fontes de luz

4. Tempo de operacao
0s SMD-5050s sao ativados por uma corrente continua constante.
b - Numero de unidades : 25 a 55°C, 85°C e 105°C
- Corrente de ativacdo: 160mA
- Tensdo tipica: 18V-36V

5. Condicdes ambientes incluindo fluxo de ar, temperatura e umidade relativa

0 fluxo de ar minimo é mantido na camara.

A temperatura ambiente ao redor dos SMD-5050s deutro da cdmara é controlada pelo fluxo de ar e as leituras do termopar sdo
monitoradas,

- Temperatura do involucro: Controlada a -2°C

- Temperatura do ar na cercania: Controlada a -5°C

- Umidade relativa: < 65%RH
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6. Temperatura do invélucro (temperatura no ponto de teste)

Ts Measurement

7.

Corrente de acionamento das fontes de luz de LED durante o teste de vida util
Consulte as subcldusulas 9.1,9.2 e 9.3

8. Fluxo luminoso inicial e tensio direta
Ver tabela

9. Dados de manutencdo de limen para cada fonte de luz de LED individualmente

Ver tabela
Quantidade Modelo Nimero de série
25 S01-E500Q AD1-A25 (55°C)
25 S01-E50Q B01-B25 (85°C)
’ 25 501-E500Q C01-C25 (105°C)
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9.1 Condicio de testagem 1: 55°C, Corrente de acionamento; 160mA

Laudo n%: LCS180508046BS002

Item wifv) [ Fluxo(lm] | Ra T=55°C Manutencio de luminosidade (4)
Mo 0k LOa0h 20000 A000h 4000k | Soool 6000h To00h B00h an0oh [ toonoh | ti0ooh | 12000n | 13000k | 4000k
Adt b 652,1 678 oo | Loum 99,75 99,39 | 949,05 HETT 9,26 94,00 U760 97,09 ESS | 0614 95,52 04,494
A2 2475 6521 67,7 | 100,25 49,90 499,70 99,41 | 9898 98,65 ag,14 47,95 97,58 57,01 96,38 | U594 45,30 94,87
Ab3 3,7 6514 68,3 100,18 99,91 9969 99.35 | 59,09 98,64 48,29 97,96 97,69 47,06 945 | 95,92 4540 4496
Al 23.69 6517 n8.1 100.21 99,99 99,64 9531 99,01 98,65 925 786 57,54 G599 a4 46,03 95.58 95.07
ADs 13,75 652.0 68,4 100,07 99.%6 99,62 99,39 | 95,07 48,57 98,55 97.94 97,58 47,05 96,52 | 9&.08 95,43 94,87
Al 23,74 650,7 67.5 100,15 99,94 Ui T 9934 | 9849 98,65 98,27 97,97 97.60 97,15 9661 | 0626 95,75 4527
AO7 .68 6519 68,0 100,25 100,02 99.76 o4 | 94904 98,71 98,39 97,90 97,68 7,03 6,48 | 9593 95,37 94,83
Ani 23,72 6519 %] 100,14 49,095 5,70 99,41 | 0897 98,52 98,54 U7 A8 47,63 99,12 H,55 | 96,14 95,5 5,18
A09 37 6517 47,6 108,41 100,22 99.88 9945 | 9098 959 9,47 97,94 4759 97,03 Gu40 | 9594 531 94,47
ALl 23,71 nons 678 100,15 100,06 99 82 99,33 98,97 oag,72 98,39 97480 9746 G641 Gi,20 95,84 5,20 G467
All 23,70 6515 68,3 w024 | 10,01 9,76 99,39 | 98,91 98,63 825 47,95 9744 96,81 96,26 | 9573 U520 44,75
Az 2372 65149 681 100,25 (RIS 2981 99,36 9EI6 98,64 48,29 97.86 97.n2 06,497 96,35 Y580 U526 04,72
Al3 23,74 652,0 67,9 100,13 L0006 94,79 9941 | 9BEH 98,59 98,17 47,88 47,47 96,92 Mh3e | 4591 95,30 94,78
Ald 2376 6519 68,2 100,08 94,34 99,71 9935 | 98,04 98,55 ag31 9787 47,53 96,90 96,32 | us79 95,13 94,50
AlG 2373 6521 67,6 10020 [ 100,06 99,82 9934 | ¢Ba7 9H, b HE,14 47,80 4746 96,82 96,19 | 9505 95,07 94,45
Ao 217 6515 68,4 100,25 99,95 99,70 9935 | sn94 98,70 98,25 97,88 9740 96,33 96,39 | 9556 95,32 G497
ALT 23,74 65240 68,5 100,33 100,06 9979 5941 | Gugs 88,66 48,15 9793 97,63 47,04 96,67 | 46,23 4574 45,17
Alg 23,77 520 674 [ 100,15 99,97 au 77 Gudn [ e8ul YH.65 48,17 4790 u7,5H 96,97 96,44 95,93 05,349 g
A1D 23,73 6518 6.3 100,28 [ 100,00 99,75 G938 | G847 98,72 ELE 7,40 97,56 96,50 46,35 | 9579 95,10 44,70
Azo 2378 651,7 fili, 1 100,33 | 100,06 99,82 9541 | oHul GH,70 96,18 97,96 97.49 96,91 96,38 | 9590 4535 54,90
Azl 23,71 6514 67,6 100,07 49,99 04978 9935 | 08,93 98,56 9818 97,88 4751 96,87 9h22 | 9568 45,04 94,51
Az2 237 6514 67,7 | 100,15 99,97 Y69 9930 | 98,86 98,61 96,24 97,89 9747 6,84 617 | 4564 45,01 4,44
AZ3 2374 6515 a6 100,23 100,04 ga.81 99,37 | 9892 9872 98,40 97,93 97,62 a7,10 G50 | 96,14 95,62 95,07
AZd 23.76 6522 675 106,27 100,03 99,77 59,41 .88 98,58 96,15 97.90 9753 97,02 956,49 F6,08 95,57 95,12
AZS 2374 51,6 08,4 100,33 100,04 99,76 9941 | odE3 G867 8,39 9751 4756 97,03 ub4H | 96,05 9551 44,90
Meadia 23,73 6518 a8 100,22 100,01 94,75 59,38 9B45 98.65 98,20 9791 7,55 ‘35_.?5 Fo41 a5 44 9530 44,88
Mediana 23.?3. 6518 B8 100.33 100,01 976 99,39 8,94 98,65 9827 47,91 9756 86,949 Fo. 40 9583 95,35 G487
Desvio Padrio n,0239 134953 | 13803 00889 00638 00616 0,0334| 00634 10,0582 11205 0,041 LRIFE ] 00965 %1297 01744 02066 ({3 T
Miix, 2377 652,2 68,6 10641 | 10022 99,88 9945 | 99409 498,77 48,55 8,00 97.69 4715 9667 | 96,26 45,75 95,37
Min, 23,68 650,5 674 | 10007 | 998 99,62 9931 | 9543 98,55 98,14 97R6 | 9744 9681 96,47 | 95,04 95,01 94,48
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Laudo n%: LCS180508046BS002
9.1.1 Condicido de testagem 1: 55°C, Corrente de acionamento: 160mA

T=55°C Variagdo cromitica (Au'v')
nh
Nn o - CETE 1000h 2000k 30000 A0 S000h aldih To00h BOO0h a00ak | L0000k L1000k 120000 13000h LA0D0N
Al 02501 05260 29595 00002 0,000 00008 o000 o014 w0017 oo o025 00028 10,0031 0,0033 1.0048 00039 0,043
A 02500 05258 2998 n0o0s 00007 0,000% o,0010 00014 00018 00021 0.0027 00630 0.0032 0,0034 00038 L0040 00041
ADA 02497 5263 2987 o,0003 o007 LIEITIRE [iRi[Eh ) a5 0008 002z 0028 00034 0,0038 o,0038 0,0040 00041 0,0043
A4 11,2445 05262 2997 thoo4 [URELTIES 0009 [URITENS ) mooi4 @007 WRiliP a0025 00028 0.002% 00032 0,003 00037 0,040
Al 02501 05258 2981 ARV 00006 00009 00012 0011 o014 [T 00025 noeE3yg [tRUIEES [LRTIv X AL 00043 N
Alliy 02500 05258 2992 ooz (LT 0.0011 D012 [RLIIR ES 00017 00022 0026 D067 o,0029 00032 00034 00030 00042
ADT 02502 05260 2994 0,0005 00007 0,000% oa011 fonis 0018 00020 00025 00029 00031 0.0035 00236 0.0040 01,0043
Al 01,2499 05250 494 aoo2 00,0005 0.0007 (L2 0,007 00020 00024 0,0030 00931 00032 00035 00039 IRITIERE 0,045
Al 2490 05263 298% 0,003 00,0004 0,0006 00011 10,0015 60,0018 0,0020 00024 0,00268 00031 0,0033 1.0036 0.0639 042
ALD ,2495 05262 4983 00005 L noE [ [IRITHA Y toni4 00018 onois naozs 0,00z 0,003z 00030 0,0040 0,0041 U0u4d
All 02495 05264 2996 ononL 00004 00007 [ERELHE 00013 00016 00023 00028 0,063z 0,0036 0n0oEs 00043 0,0045 0,0044
Al2 02497 05263 2093 0,0003 o,0on7 0,000% 00010 oo 0018 00022 0o0Z6 00028 0.0030 00033 00035 nonaT n.omad
Al 02405 05259 2994 oponz 0005 0,0007 W13 RIS b 0020 04023 0oz4 06 0.0029 o3l 00034 0,007 Qa0
Ald 02500 0,5265 2982 01,0003 [ERAILTLEY o.0009 0,13 10015 0018 o.aozn 0,0025 0,002% 0,0031 0,0033 1.0034 00038 [RITET
ALS 02409 5262 2993 00002 0,0004 0,0007 00011 00014 0,0017 00022 o026 00630 .0032 0,0033 10,0135 0,0037 LR E R
Alb 02490 U.5260 2991 01,6002 01, (S 0008 ooz [RUHET oooes 0,002z 00029 0.0033 0.0035 0,0037 0.0039 U.0o40 a.0041
ALT 02502 15265 2989 U.poos 00007 00010 00013 00016 0.aE9 00024 (pozs 00031 00035 0,038 00042 0,0044 0,00%6
Alg (2500 05262 2986 00004 noon7 0080 00014 buole 00023 0,0024 oza 6030 00033 00035 @,0038 D004 [LRIIVESY
Aln 02497 05359 20493 0001 00004 0006 00009 LLNTHR Y bobts 0014 00028 0031 n3s 0,0a39 (IR [LRTEY) [LRATREE)
A0 2495 05263 2996 [ERTIE ) nnons [URVI] o001z 0015 onore ooz 0o0EE [LRHEEE) TRV 0O03e 00038 [IRIIVES3 [IRITES)
Al 02500 05264 2983 0,0002 0,0004 ooong aooia b,0014 o018 01,0020 0024 o0029 o3t 00033 00035 00037 00040
A22 02499 11,5260 2985 U, 004 00007 0,0009 0.0011 0.0014 D.G0L7 0,0023 0.0026 a,0030 0033 (0 00%6 01039 00041 0045
A3 2501 05258 25995 0002 1,005 0,0009 00014 oy ooora 0,002 0.0029 00035 00036 00029 00040 00041 00460
A4 02409 05264 25986 0.0003 0,0005 0,0006 o.0009 00015 io1s 0,004 00025 0.0030 0,0034 00038 00042 U043 4,045
AZS 02497 05263 2991 00003 0,0006 0,0008 o.o010 0o01e ooy 00025 o027 90033 0,0034 00037 0,0039 00043 0004
Meédia 2498 05261 2990 00003 00006 0,0008 0,011 00015 0,008 o,0022 0,0026 0,0030 0,0033 0,0035 0,0038 0.0041 U.0043
Medians 2409 05262 2991 0.0003 0,006 00004 0,0011 ﬂ;ﬂ_\‘l‘ls 00018 00022 00026 0,0030 05,6032 0835 0,0838 0.0041 0,0043
Desvio | o002 | noooz | so7ez | oooor | vevor | ooont | oooor | o000z | opoaz | oeooz | osooz | veaoz | ooosz | ooz | 06003 Donad: | 0.0003
Ml 02502 05365 29498 0,0005 {.0008 iR E nom4 00018 0,00z 0025 [LLED] 00035 00036 00039 00043 [IHET 00049
Min. 02405 0,5258 2581 o001 0,0004 0,0006 (AT 00011 b0014 U.ﬁUIB 006Es 0.002s 0.002% 01,0031 0,0033 00037 11,0039
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Shenzhen Southern LCS Compliance Testing Laboratory Ltd. A

End.: B Area, 2F, Building B, Zhongyu Green High-tech Industrial Park, Wenge Road, Heshuikou, Gongming Streel, Guangming New District,

Shenzhen, China

Tel:+{86) 0755-2987 1520 | Fax: +(86) 0755-2987 1521 | E-mail: webmaster@les-cert.eom | hitpo/ )y L

RS el

Pagina 5 de 14

Curitiba, 02 de tevereiro de 2021.

A

" =] JE 1

Ao




DE L 5

v End..

J oy

i | Cuntiba=P

g

ANDRE RIEKES BRUEL

Tel,
PO s . Emait: =
I'rOdL.J.?:OrI Publilcoem'f lrprefeIComerc:Jol = Fis 1,y B

Laudo de testes Rubrica T 210201-001

NVIAD
Laboratorio de Testes P
Shenzhen Southern LCS Compliance Testing Laboratory Ltd. NVLAP Ll 20K 200122

Laudo n%: LCS180508046B5002

9.2 Condicao de testagem 2: 85°C, Corrente de acionamento: 160mA
ftem MilV] ‘ Fluxo(lm) | Ra T=B5°C Manutencao de luminosidade (%)
Mo, 0h LO00h | 2000k 3000k | 4000k | S000h | 6000k 7000k | BOO0h | 9000h | L000Oh | Lioook | 12o00h | 13000h | L4000k
o 137 515 67,7| 100,05 99,80 9942 99,08 | 9871 9B.LY 97,68 97,46 97,00 G644 g5 | 0564 95,12 94,50
iz 23,78 6516 | 678 | 100,23 a986] 99,44 ga02 | 98,60 98,20 47,73 97,51 96,57 96,43 9590 | 9546 04,92 04,40
#03 117N 6514 | 678 [ 10015 gogd4]| 6942 Gu04 | Gued 9423 97,72 47,44 94,87 96,34 9583 | 9530 94,88 94,44
BO4 23,67 6513 | 685 | 100,04 9977 99.41 3003 | 9471 9829 97,69 9745 95,91 96,34 9595 | 9550 95,14 4,64
HOS 2376 6516 | 689 | 10000 ge79| 9943 aRa7 | 9aeT 58,12 87,76 57,49 96,58 3634 9501 | 9547 9482 9436
Hik 2178 650,01 | 665 | 10015 ge05| 9942 9g98 | o868 98,217 97,71 97,53 E Go47 6,03 | 9568 9527 94,79
#o7 7308 6513 | e88 | to0az 9987  99.41 aa,0z | 9867 98,21 97,47 9742 T,69 T6,24 as79 | 9524 94,78 94,24
HIR 23,75 6515 | 684 | 100,05 09,79 5946 09,04 | 99,68 98,21 97,74 9745 6,88 1617 2500 | 9549 5,04 14,63
o 1371 6513 | 672 | 10004 noE0| 99,40 90,00 | 98,60 98,10 97.64 97,49 9595 98,40 9587 | 9541 4 04,44
i 23,49 w490 | 675 | 100,09 0690 99,42 ao08 | o874 5525 97.68 97,44 2691 96,36 9584 | 9539 94,85 94,22
il 2371 6513 | 689 | 100,05 99,79| 99,36 49,01 | 9867 98,10 §7.73 97,45 96,41 96,20 0575 | 6522 G474 94,34
B12 2375 6545 | 676 | o007 gags| 4944 vy | 9a68 9822 97,76 97,44 96,82 96,17 4565 | 9510 ity 94,12
#13 23,75 4515 (k] 99,67 499,78 LER TS 47 4g.64 bg13 47,72 97,54 96,95 B4l 95,94 5,49 94,44 CERTH
B14 23,74 6515 | e@6 | 10003 sogi| 9943 agee | 9870 98,11 97,75 07,42 V6,5 96,33 4585 | 4532 04,76 44,22
wis 23,75 6515 | &73 | 10004 so@7| G942 VBuG | 0861 98,12 Ll 97,44 86,90 95,26 9573 ®519 9471 94,29
i B513 687 | 10002 goga| w947 o902 | om70 98,20 97,76 97,45 06,95 005,42 9596 | 9555 5,1 0 s
H1? 2370 a5L6: | 684 | 100,05 g0.86| 994 9901 | 9666 98,23 97,71 97,40 96,41 96,37 96,05 | Y561 9520 94,65
L] 2379 6514 | 678 | 10006 9079 99,41 99,05 | 98,47 98,25 47,64 47,46 96,93 in 32 9589 | 4538 a444 44,53
B19 2374 6514 | 678 | 10009 sgpn| 99,39 99,07 | 9865 8,16 97,68 97,49 96,95 96,29 95,84 | 9528 9475 94,29
2o 2571 651,1 687 | 100,11 99,761 99,43 9897 | 98,61 9824 97,73 97,54 9,88 96,31 95,08 | 95,40 94,95 94,50
H21 23,70 w514 | 679 | o047 LEV:TE TR 9906 | 9859 e, 12 97,74 0742 U691 627 4572 | 9518 4,04 44,11
B2z 872 85L0 | 873 | 10008 976 9941 09,01 | 9867 98,23 97,67 57,46 96,93 ae,30 9573 | 9520 04,67 Lt
B23 372 8500 | 684 | 10006 au74| 9539 09,02 | 98,60 98,29 97,72 97.46 9697 96,45 9601 | 9559 95,17 94,450
H24 230 a5LE | a?E | 10012 gg.83| 9937 99,05 | 9868 98,11 97,71 97,45 50 94,39 5596 | 9555 95,14 4,069
B25 23.73 6510 | BBS | 100,07 8691 G850 95,04 | 68,74 99,20 98,86 97,66 96,97 644 9599 | 9556 95,12 94,59
Media 23,73 6513 | 6E1 | 10047 wggs] 9942 gu02 | 9867 | 9824 97,70 9748 a9z 96,35 9588 | 9541 94,91 94,45
Mediana 2372 6514 1 678 | looos | oomi] 6942 so02 | s868 48,22 97,72 | 9746 95,92 96,36 9589 [ 9541 94,92 94,46
Desvio Padris 00321 04398 o590z | 00538 n,n!% 0,0303| 00350 00382 | 02091 02361 | n054z| 004e0| 00821 |  01101| 03622 00849 | 0,1944
Miix, 23,79 6518 | B9 | 10033 9901 99,50 99,08 | 9874 99,20 9ggE | 97,68 47,00 9640 96,05 | 95,68 9537 4479
™in, 2367 H498 (T gg’g'\!. . 99,74 99,36 996 H.59 98,10 97,64 a7 42 496,82 96,17 U565 495,10 94,64 94,41
Laudo de Testes N2 LM-80-2015 Pag. 6 de 14
Shenzhen Southern LCS Compliance Testing Laboratory Lid.
End.: B Area, 2F, Building B, Zhongyu Green High-tech Industrial Park, Wenge Road, Heshuikou, Gongming Street, Guangming New District, ﬁ
shenzhen, China \
Tel: +{86) 0755-2987 1520 | Fax: +(86) 0755-2987 1521 | E-mail: webmaster@lcs-certeom | hrtpe/ fwwarbesseert e

Pagina 6 de 14

Curifiba, 02 de fevereiro de 2021.




Shenzh

ANDRE E’IEKES BR’UEL

Trc:dutor Publlco e In’rerprefe Comercml

Laudo de ’restes

Laboratdrio de Testes
en Southern LCS Compliance Testing Laboratory Ltd.

TESTIHG
HYLAP LA COUE 80134

Curtlba - PR

Laudo n®: LCS180508046B5002

9.2.1  Condicdo de testagem 2: 85°C, Corrente de acionamento: 160mA
T=85"C Variag@o cromatica (du'v?)
Now o Lllk COTIR] 1000h 2000k F000h 4000k 5000h ouah Taoh annoh 9000h| 10000 110000 12000h 130000 140000
BOY 02503 5257 1008 f.0004 00008 [LRAIFE) LREY LR 00021 ho02zn 0,009 0.0031 0034 00030 n,u03s o,0042 [AEIETY
Bz 02495 05257 3008 00004 | 00006 | 00008 Lo0LL 00015 00019 | 00025 [ 00030 | 00033 | 00035 | pod37 | 00041 | 00043 0044
{TVE 02488 01,5260 3002 00003 | 00005 | 00007 0,0011 06015 0.0019 | 00026 | 00030 | 00032 | 00084 | 00036 | 00038 | 00039 0,004 1
a4 0,453 0,5264 1008 G004 | opo0E | 00010 00014 0.0019 hoozz [ 00024 | 00028 | 00030 | 00031 | 00034 | 00035 | 00039 0.0042
HOE 02408 05258 2647 00003 | 00006 | 00009 0,0015 00018 00024 | 00025 | 00029 | 00032 | 00035 | 00039 | 00082 | 00045 10048
[ 0,2497 0,5261 i005 0,0005 | 00004 | o010 0,0014 0,0020 0,0024 | 0,0026 | 00031 | 00033 | 00035 | 00038 | 00040 | D004 0,0048
Bo7 0,2504 05367 3009 00003 00007 0.0010 0.0012 00017 00021 0,0024 00050 00031 0,0033 00037 0.0038 0,0042 00045
Hod 02500 05250 3000 0,0005 R 00011 00613 00019 o001 0026 10,0029 0.0032 | 00033 00038 too40 00042 00044
A9 2493 05208 007 00004 | 00008 | 60010 0,0014 0,000 00024 | (0028 | 00033 | 00035 | 00038 | 00040 | 00043 | 00046 0,004
Bl 11,2494 05264 3004 0,0003 0,0007 00009 0,0015 [ ] o022 0.0028 00034 D035 | 0.0039 0,0043 0047 00048 0050
Hit 2498 0,5266 3007 o0004 | 00006 | 00007 0,0010 00016 0.0021 00025 | 00029 | 00031 | 00035 | 00038 | 00042 | 00044 0,048
B12 02457 1,5265 3003 00003 0.0007 00010 00014 00018 0,0021 00026 0830 0,0033 | 00035 0,0038 0040 00042 00045
B13 02493 05262 3010 00004 | 00006 | 00000 0,0015 00017 0022 | 0028 | 00082 | 00033 | 00036 | 00038 | 00041 | oo04d | 00047
B1d 0,2504 05262 2907, 0,0003 [ 00007 | o0010 00014 0,001% 0,0024 | 00027 [ 0003t | 00033 | coeo3s | 00037 | 00088 | 00042 0,0044
B15 0,2490 05204 anos uooos | G000 [ oo011 0,0018 0,019 00023 | 00026 | 00032 | 0.0034 | 00036 | 00037 | 00039 | 00081 0.0043
Rla 0.2490 01,5259 3046 00004 | 00006 | 00000 00015 00018 00023 [ 0.0027 | 00030 | 60031 | 00033 | 60035 | 00037 | 00038 0,0037
B17 0,2500 4,5262 aboz 00005 | 00008 | 00011 0.0012 0,0019 00022 | 00026 | 00030 | 00034 | 00028 | 00041 [ 00085 | 00047 00044
B1g 01,2503 5262 3002 00003 | 00006 | w0010 00014 00019 Bouzz | o0 | 00032 ) 00033 | o036 | 00038 | 00041 | 00045 00047
B9 124589 0.5258 3011 0,0004 URTTH VT LA HEE] 00013 bom7 00023 00026 LAk 00034 | 00038 00042 0, 0046 [ERIE ) 00051
Ba 02498 f.G250 3016 B,0003 0,0007 o,0009 0,001z 00010 ooz UB0zE 0,0033 00035 | 00037 0,0038 {1,140 [IHER 10,0048
B21 2504 05265 2947 bo004 0,0008 00610 00013 0020 n.oozs 0,002% 0,030 00033 | 00035 LO0a7 0,003% 00041 ona4
Hzz (L 05259 2997 0.0005 0.000% 00011 00014 001 0,0023 o,0027 0,0030 0,0033 00036 B,0834 00043 00044 048
23 0.2501 05259 3009 v.0003 005 00010 0,0015 00018 00023 (L0026 0,0030 00033 0,0034 [fRI R i n.oo3a 00041 00044
H524 0.2501 05867 annz 0065 | booo7 | 00010 L0013 0020 00024 | 00028 | 00031 | 00032 | 00036 | 00080 | 00044 | 00045 o047
R2S ,2495 05261 ap01 sooe3 | o000 | 00008 0.0014 0.0017 ogp23 | oon2? | poe3n | 00032 | no0zd | o00ds | 00038 | o004z 0.0045
Média 0,24.93_ 05261 d004 0004 Booa7 DO0ED 03,0013 0,0018 00022 00026 00031 H,U‘QB 10035 0,003 00041 00043 D.0046
Mediana 02498 | psz62 3004 | DOOO4 | 00007 | 00010 | 00014 | 00018 | 00022 | 00026 | 00030 | 00033 | 00035 | ogoza | oousn | coses | oooss
Desvio Padriio] 00003 00003 5,0000 00001 0,0004 I],I!bﬂl. 20,0001 ’ 00002 n.nm 00001 0,0001 00001 | 00002 0,0002 0nnns 0,0003 00003
Max 00,2504 06267 3016 00005 00009 00011 0,0016 0,0020 00025 00029 0,0034 0,0035 | 00039 00043 0,0047 00049 00051
i, 01,2493 0,5256 2995 00003 00005 | 00007 00010 0.0015 00019 00024 | 00028 | 00030 | 00031 | 00084 | 00035 | 00038 00039
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9.3 Condi¢do de testagem 3: 105°C, Corrente de acionamento: 160mA

Laudo n® LCS180508046BS002

Item VEIV] [Fluxo(lm) | Ra T=105"C Manutengio de luminosidade (%)
M. oh 1000h 2000h 3000k 40008 | 5000k G000k 7000k a000h anfob [ 10000k | 110000 | tzoook | 13000k 14000k
et 23,74 | &500 675 99,93 59,4 99,26 9BET | 9827 97,94 4T4L | G684 96,65 | 9622 95,68 45,17 94,65 44,11
£z 2370 | 8510 6706 94,97 90,73 59,27 98,92 | 9R26 7,499 97,42 96,86 9648 | on02 95,39 94,85 G431 93,88
o3 23,73 | 6508 6H.2 100,01 94,72 99,20 9Bu0 | 98,21 97,97 9741 | 9678 9637 | o5H 95,21 9450 W46 CERF]
€04 2369 | 0509 (-1 45,92 99,60 94,21 9891 | 9821 97,97 | 9744 90,85 96,51 | 96,04 95,53 4,98 03 94,12
Co5 2377 | 6514 69, 99,94 99,67 99,23 9887 | 9g22 G795 97.32 | 9640 9653 | Se07 95,54 95,00 9445 93,49
[T 2377 | 6496 6,4 45,41 99,51 99,27 BB | 58,18 s801 | 9738 96,82 96,45 | 96,08 45,54 95,09 94,68 44,20
o7 2371 | 6507 (L3 100,01 99,69 99,26 sg8 | 9817 97.99 97,33 96,86 9648 | 9591 95,36 74,71 94,25 93,71
e 376 | a50.9 78,7 99,96 949,70 46,10 9887 | 94,16 9799 | 97,34 96,83 96,37 | 9594 9537 G486 441 g4.00
cog 2373 | 6507 677 o000 9973 93.28 9E9Z | 9914 97.07 | 9739 96,04 9644 | 9536 45,33 94,77 k24 43,80
(il 17| edua 6,9 100,01 59,69 99,30 9puf | 98,18 97,93 47A7 | 968t a6.28 | 85/ 95,19 93,64 4,10 93,57
€1 2372 | 6507 69,2 93,92 99,62 99,42 9891 | 99,04 97,84 9735 | 9678 9643 | u5E8 95,33 94,70 94,27 43,82
€2 237 £51,1 87,7 99,99 49,67 a4.51 9890 | 98,19 9792 97.43 | 96,76 6,52 | 9505 9533 94,68 24 93,70
E 2376 [ 6511 67.9 49,91 99,74 99,25 9889 | 9815 9794 | 9746 90,80 96,38 | 959] 45,45 94,80 94,29 93,77
Cl4 2375 | 6509 683 99,119 99,68 49,33 saa7 | omzz 97,92 97,35 | 496,81 96,28 | 9573 95,15 94,52 4386 43,42
o5 2374 | 6510 679 10001 99,465 a9.29 9886 [ 99,11 9790 | 97,34 96,79 96,45 | 9589 95,26 94,62 414 93,72
ta 2370 | 6508 682 Wwooel 9374 44,31 9RI1 | 9820 97,97 47,37 | 4687 9637 | whuz 95,38 94,85 1431 93,10
o7 2373 | ss12 69,0 99,98 99,76 94,23 98,93 | 98,25 47,94 9742 | 96,83 647 | os0L 95,59 95,05 94,64 Y409
g 2380 | 4508 6.4 4493 99,60 32 986 | 9821 97,495 9737 | 9em1 Y648 | 9555 4542 04,81 0437 03,46
we 2376 | a509 8.1 95,40 99,58 99,24 98HT | 9R22 97,08 | 9734 4,85 4654 | 959 4541 94,75 0422 93,76
20 23,72 | 507 E] 99,91 99,61 99,24, afee | 96,17 5790 9740 | Ye47 Ye50 | 9600 9547 a4 80 44 93,60
(=31 2372 | o800 67,7 99,97 a9,73 99,31 R84 | 9820 57492 97,37 | 9683 9645 | 9589 95.24 4,060 94,116 93,53
cEz 2373 | e806 076 100,01 949,62 99,2 481 | om22 4793 97,40 6,80 96,29 | 95,74 56,07 G444 93,81 93,34
€23 2374 | w503 6e,5 99,04 49,67 99,26 98,89 | 98,24 9747 9745 | 96,87 96,32 | 9589 45,35 Y443 Fa41 93,80
L4 2375 | ohtd o7 99,93 99,70 95,30 9887 | 9825 97491 | 4734 46,40 46,48 | 0545 95,42 G451 0450 94,05
€25 2375 | 6506 a8 95,98 99,74 99,25 oB81 | 9924 57,49 97,35 | 96,82 96,35 | 9530 9535 94,42 94,38 93,85
Media 2374 | as07 68,1 49,96 99,68 99,27 98,88 | 4836 795 | 9739 96,82 9544 | 9594 a537 94,80 94,32 93,84
Mediana 2374 h50,8 (i1: 2 99,97 99,68 99,27 9888 | 9822 97,94 9737 9683 G645 9594 95.36 94,81 94,33 93,85
Desvio Padrdol — 0,0272] 04278 | 07217 00451 00539 00383 0.0277) 03568 | 00337 | oo408 | 00325 00003 04063 | 01409 00798 02068 02145
M 2380 | e5La 095 100,06] 9976 99,33 9893 | 4924 9801 | -9746 96,88 96,65 | w22 95,08 95,17 94,68 9420
Min, 23,09 6494 fifs 4 499,89 Be58 99.36 aged 98,15 a7.89 97,32 96,76 3&;3 8573 45,07 04,44 a3 41 93,38
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