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l * ' . ” z “
Additional peescrizena 2 wept for:
- short circuizing tyne S._._i~_iJ5_ _ ,_
0 SPDs where the current I3 interrupted during the

application of Umr "
where no disconnection occurs.

l t _ _ l. . .-._ MA

H Disconnection shall be provided by one or more internal or
external discennect0r(s). -'l'l"|eir-correct indication shall be
checked. -- 1 -

.7 L _ — _ ' 7- {._ __r— _ ' — ‘ NJAl i i
J ‘l If disconnection occurs during the test, there shall be clear

evidence ofeifective disconnection cfthe corresponding
protective cerr. ponent(s '|
If internai ciisconnectici I occurs, the test sample is V
connected at U; and rated frequency for 1 rnin. - i
The current flow shell not exceed a value cfi mA.

_ pA NIAl _ _ l-‘ ’ I ,7 417.‘)-' r— F 7

‘ Currents through cornperien-‘rs-corrnected in parallel to the
relevant protecti»e‘=;:br1-ip-oiuei#t(s). are disregarded forthis
measurement... ...___.._._.. .. . N!

A

if there is rnoréthéin b1re'pE:ssitilé connection arrangement
for normal use; this checlgshall be performed for all
arrangements. N

‘ l‘ Current through the l?.E;i€t1'.’"P'Ji[‘.-':tl.Sl'1;3|Lr10t exceed 1mA mA Ni
A

IA

TRF N0. lEC61643__‘l TB
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iEC :5-in-$3-1'i - TESTSEQUENCE 6
Addi1i'unar' ti.-sis: if a'eclar'ed by the manufacturer

Clause Requirement - Test Result - Remark \ Verdict

?.6.1.1i8.7.1 r Total discharge current test for multipole SPDs ‘

One side ofthe test generator is connected to the PE or
PEN terminal ofthe multipole SPD. Each ofthe remaining
SPD terminals is connected we a typical series impedance
consisting ofa resistance of 30 mfl and an inductance of
25 |..lH, to the other side olthe generator.
Smallerimpedances may be used ifthe tolerances for the
proportional surge currents according to Table 21 are met.

NFA

The multi ole SPD shat! be tested once with the totalpr .

discharge current |Totat declared by the manufacturer. l<A NIA

Pass criteria

B Voltage and current records and visual inspection show no
sign of puncture or fl8Sl‘10\F;"t". __ _

C No mechanical uaniagg; '_ I . _

NIA

NJA

D Deterrninétion‘o‘fttleflne‘as‘L|'red lir"r‘i‘itI‘r!g voltage: ' Up S V

according to 8.3.3.1, but only ata crestxaiue
corresponding-to lim-;. for-teat-clasel -- - - kAi

according to 8.3.3.1, but only atlii for test class ll kAr

NZA

NIA

according to 8.3.3 3. but only at Uoc tor test class lll kAi' NIA

SPDs tested acc to class land '|l containing switching
components: ' i l
Front-of-wave sparkoverwitage ‘a-cc. to 8.3.3.2
All measured peak values ts pos./5 neg.) below Ur» i W NIA

,
E l No excessive ieakage currents shall occur after the test NIA

if there is more than one possible connection arrangement
for normal use. this check shall be performed for ail
arrangements , _ NIA

TRF No. lEOE5’l643_i 1B - l%_>
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Additional tv..~.t's if declared by the manufacturer

Clause Requirement - Test Result - Remark Verdict

The SPD shall be connected as for normal use according
to the manufacturefs instructions to a power supply atthe
reference rest voltage (UREE)-.. .
The current that flows through each terminal is measured.
its resistive component (rrieasured at the crest ofthe sine
wave)

~ shall not exceed a value oft mA
or . ~ . - - .. <

o the cunent shall not have changed by more than
20% compared to the initial value determined at
the beginning otthe test sequence

User: V NM

NIA

NIA

Any resettable or rearriiable disconnector shall be switched
off and dielectric withstand shall be checked by application
of two times U; or 1000'i/ ac. whichever is greater.
During the test, no fiashover, breakdown of insulation or
any other manifestation cldisruptive discharge shall occur.

. --. _-_.-.,-c _. .

U(;=

test voltage

iv

NIA

NIA

””'*‘ .' '- __."_“-"u"\7f"'-"'77 If-"T":-5':-"J i "

For SP D. modes connected N-PE only , _the,currei-it through
the PE-terminal shall be measured. whereas the terminals
are connected to a powjersiipply at _Ui;_. I

its resistive compoiient iineast;i'ed_at the crest ofthe sine
wave} _

~ shall not exceed e value oti n"iA
Of

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

U5:

l-‘E = mA NIA

NIA

NIA
-1 - ——— —

Internal disconnectors shall not operate during the test and
shall be in working order aiterthe test. NIA

SPDs havingan IF‘ degree 2 ll? 2>.< - no live parts
accessible with standardised test finger applied with a force
of SN. except the ones which are accessible when the SPD
is fitted as in normal use. ‘ NIA

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

TRF N0 iEO5'l643_‘l 15
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iEtI Dir.-<|-.5-'l '. - TEST SEQUEN
fii(1(I'l'fiUl’Iul' test .." for outdoor use SPDs

Clause Requirement -Test Result -Remark \ Verdict \

7.5.2/8.6.2 Environments! tests tor outdoor SPDs (informative)
. i l,

F1 Acceierated aging test with UV radiation ‘

Expose three complete -SPDs. as to be installed for
outdoor use. to 'l000 h of UV radiation (UV-B) and water
spray as follows: 500 cycies of-120 min each. consisting of
102 min of UV light at-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. lSO 4892-1 and
ASTM 151 are to be used for general guidance tor the
test.

NIA

\_
‘ l

l ll l _ l
The samples shell be connected to a power source at Ur:
during the test and residual current shall be monitored at
120 min intemais. After compietion of this test, the
samples shall be tested according to F .2

Pass criteria
MA

During and after this-Tie'$,'t_jdl3Te:s'a_;1}'pies shall be visually
inspected for voids, cracks, tracking and surface erosion.
The residual cufrents shaii I'|Ol’l'|'lCrTE3Se by rnore than
10%.- -The degree of treskingi, surface erosion and cracking

‘ shall be assessed to determine ifthis will compromise the
enclosure of the.product to_meeJ the other electrical and
mechanical performance requirements ofthis standard.

NIA
‘F2 ‘Waterimmersion test . . 7 ‘

The test is performed in accordance with Figure 8 oflEC
60099-4. The test samples shall kept immersed in a
vessel, in boiling de-ionized waterwith 1 kgrmt of NaCl. for
42 h.

Ni’A
At the end of boiling, the SPO shall remain in the vessel
until the water has cooled doivn to approximately 20 “C (i
15 °C) and shall be maintained in the watertill the
verification tests are performed. Alter the water immersion
test the sampies shall be 5UbjE'Ct€d the dielectric test (see
F3). -

N/A

TRF No lEO6‘i643__11B t i
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.-iduii'ii'o..-.ir rl.-s. ': for outdoor use SPDs

Clause Requirement - Test Result - Remark Verdict

Dielectric testF3

The test samples shall be subjected to a dielectrictest at a
power frequency sinusoidal voltage of1000 V plus twice
the reference test voltage "lJni-.;r for 1 min and the leakage
current shall be-measured. The test voltage shall be
applied as follows:
a) SPD with metallic housing with or without

mounting bracket
The iioltage shall be applied between all terminals or
external leads which are not internally connected io
the housing, neither directly nor through surge
protective components. connected together, and the
metallic housing. lfall terminals and external leads are
connected directly orthrougn components to the
conductive housing, this test is not perfomwed.

b) SPD with non-conductive housing with non-
conductive or without mounting bracket
The non-conductive hous'ii'ig shall be tightly wrapped
in conductive toil l.0i'li\i'itfllIi 15 rnn: ofarn; non-insulated
lead or terminalijhiie \;.ii_age-shah be appl.led'between
the conductive foil ;=;i,c.ali:t>enn3_inals or external leads

.r.z0.nnect.ee L@sainsr_._-._ . P'*I .. .' .
c) SPD with rioii-comiuctive housing with metaiiic

-1 mounting braci<e<1--- -- ~ -- -- ~- - - - -
The non-conductive housing shall be rightly wrapped
in conductive toil to \li>iU’$l-Pi--15 mm of any.non-insulated

. lead, terminal and lfii: inetaiiic-mounting bracket. The
voltage shall be apt-riled between the conductive foil
and ali terminals. €.\i‘€l'iI3| leads and mounting bracket
connected together. _

NIA

l

NIA

NIA

Pass criteria

The leakage current in-ea sure-ti ciuring this test shall not
exceed 25 mA. - - ’ . I = mA NIA

‘ Tern perature.-cycie testT" 4»-

Tne test shall be perioi'.-nt".-d act" c-rding to
IEC 60068-2-14 with 5-c;.'cie_~J with a lower temperature of-

‘ 40 "C and with an upper t'er'npe-rature of +1 00 “C. The time
duration for each halfcycle is 3 ii and the temperature
change shall occur within 3_Q s. . . ‘ NIA ‘

-.—.~ m I

\

TRF No |EC‘5'l643__i ’iB
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hit‘; hlfl to-"I'i - TEST SEQUENCE 7
PDsAduit'io».-at tests for outdoor use S

Clause Requirement - Test Result - Remark Verdict

Pass criteria

During and alterthe te-s.L.the samples shall be visually
inspected for voids, cracks, -tracking and surface erosion.
The residual currents shail notincrease by more than to
%. The degree of traclsing,_ surface erosion and cracking
shall be assessed -to determine if this will compromise the
enclosure of the product to meet the other electrical and
mechanical performance requirentents otthis standard. A N!A_
Verification of resistance to corrosionF5

SPDs with exposed metai parts shall be subjected to the
test and shall be mounted as for normal use according to
the manufacturers instructions.
Tne enclosure or samples shall be new and in a ctean
condition. The samples shall be subiected to the following
test: ._ .

12 cycles »:5f2fi_l_1_f, dé;ifi't§_lj|-est cycling test according to
test Db of IEC 600§8-@430 at 40 “C and relative
humidity of95 %.‘"' "-1." - - -
14' cycles of;4 li,' ‘salt mist test according to test Ka of
IEC 60068-2-11 at a temperature of (35 1 2} ‘C.

After the test, the samples shall be washed in running tap
water for 5 min. rinsed in distilled or demineralized water
then shaken or subjected to airblast to remove water
droplets. The specimen tinder testsl"-all then be stored
under normal service conditions for 2 h.

l
l .

NIA

NIA

NXA

Pass criteria

} Compliance is checked by visual inspection to ensure that:
there is noevidence of rust, cracking or other
deterioration. However, surface deterioration ofany
protective coating is aliowed. ln case of doubt.

the samples conform to the specimen RI1;
- seals are not damaged, '

abnonnal effort.

reference shall be made to l5O 4628-3 to verify that MA

- any moving parts ldiscbnnectorsiwork without NM

NIA

if rtar No. tEC61643_'t1B- 6%.
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e SPDs

Result — Remark Verdict

7.5.4!8.6.4 Short-circuiting type 5Pi.‘is "W

These SPDs shall be capable of withstanding a short-
circuit ourrenttest at their declared short-circuit current
rating after haying been overstressed by a surge current
according to theirtransition rating lirans.
For such SPD‘s a conditioning into an intentional short-
circuit according 8.5.4.1 is carried out, followed by a surge
withstand test according 8 6.4.2 and a short-circuit current
behaviour lest according 8.6.4.3. NIA

8.6.4.1 Change of characteristic procedure (conditioning test}

8.6.4.2

One impulse Ofllrans with positive polarity is applied to the
deenergised SPD to change ofcharacteristic ofthe SPD
into an internal short-circuit. To check for the intemal
short-circuit an appropriate measurement shall be
performed after this test.

ltr am :

l

NIA
l1- — —-_-q _._

Surge wtthstalid'te'stlih"sfiort~ci'|'cuit'ed condition]" ' - -.2/i-I - ~- - 'L.

One imputse of l'.Fat; wm1'positi\ie poiarity is applied to the
de-energised SPD. 1 - 1 - - NIA l

Passcriteria - - --»
_ it ~\

C No mechanical damage NIA l

SPDs having an IP degree 2 iP 2X - no live parts '
accessibie 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 e

l

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

8.6.4.3 Short-circuit currentbehavic-ur test {in short-circuited
condition) '

The test is pe'ribrmed-according to 8.3.5.3 excluding
8.3. 5.1 and 8.3. 5.3.2. brat-vuttrhtrt any sample preparation.

NJA

8.3.5.3 This test is not applied to SPDs which are either
~ ciassitied -for-outdoor use and for mounting out of

reach. _ _ _ _
- for connecticn N-PE in TN andlor Tfsystems only

l
l

NIA

NIA

TRF N0. lEC‘516-’l3_'l 18
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Additi'oi".at to "is for short-ciri:ui'tr'ng ty
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Clause Requirement - Test Result - Remark Verdict

The test sample shall be n .o;.i ited in accordance with the
manufacturer's pubiished recomn iendations and
connected with conductors ofthe rriaximurn cross section
according to 8:42," keeoirig'i'lie cables connecting the
sample to a maximum length of U,5 in each. NIA

a) Test at the declared stiorticlrcuit current rating

The sample is connected to a power frequency source at
UREF. The prospective short-circuitcurrent as declared by
the manufacturer andwlth the corresponding power factor
as given in Table B are adjusted at the SPD terminals.

iV

kA

cos tp= NIA

The test is carried out twice with Liner applied at
(-45 1 5) electrical degrees and at (90 i 5) electrical
degrees alterthe zero crossing of the voltage.

‘,7
l

NIA

if a replaceable oi resettable internal or external
disconnectorr-perates. the reie'uai'-il disconnector shall be
replaced or reset 'ea§:'ii‘tif’ri?e‘._ if the di'scon_nei‘:tor cannot be
replaced or reset, the test is stopped.

"Til +— ¢ Q. —-_

NIA

b) Test at low-short-circuit current »

A power frequency source-at~Uria. hai.-ing-a prospective
Sl10l'l~ClrCUllCUF_Fél1tUlfi'r€ times the rated current ofthe
maximum overcurrent protection (if declared by the
manufacturer). and a power-factor according to Table 8,
shall be applied for 5 srO_5's If no externai overcuirent
protection is required by the rrranutacttirer, a prospective
short-circuit current of 3lJu A is used.

_____ V

l<A

cos tp= NIA

The test is carried out twice with Urtei applied at (45 2 5)
eleclncal degrees after the zero crossing of the voltage.

NJA

P355 criteria -

C No mechanical damage . . . . NIA
_i_ _‘..J...L---=2 7

H T Disconnection shall be iJiT)'lfClE'J by one or more internal or
external disconnectorls). -Their correct indication shall be
checked. - . - NIA

SPDs having on lP degree 2 IP 2X ~- no lite parts
accessible with standardised test finger appiied with a
force of 5N. except the ones which are accessible when
the SPD is fitted as in normal use. 1 NZA

TRF No. lECB‘l643_‘l1§3 fl’
%l.
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Additional tests for snort-cfrcuiting typ

8
e SPDs

Clause Requirement - Test Result - Remark Verdict

i J if disconnection occurs during the test. there shat! be clear
evidence of eifective _discor_:ne_ctlon of_the_correspcnding
protective c0mponent(s).

i If internal disconnection occurs,-t'ne test sample is
connected at U5 and rated frequency for ‘i min.

‘ The current flow shall not-exceed a-relue of 1 rnA. if“

_\/

N.-‘A

Currents thrcughcornponents connected in parallel to the
reietant protective c_o_r_n pon_ent(s_)._ are disregarded for this
measurement, _ .

Current through the PE-terminal shall not exceecl 1mA
tf there is more than one possible connection arrangement
for normal use. this check shall be performed for ail
arrangements.

pm

NIA

MA

NH-‘t

K The short-circuil current trorn the power source, ifany,
shall be interrupted within 5 shy one or_.more internal
andlor external disconr-ector-;'s). ‘ NIA

-—_e-_-;_—' , rv as’.-r7T'.

M There shall be r1o_e_;gplos§q_n_;Qr_c§he‘r h_ag_a_ro to either
personnel or the facility __ _ _ NIA

l lN There shall be no fiashover to the metallic screen and the
6 A gUgG fuse connéctTn'_Ejtt1e‘screen shell not operate

1 during the test. _ NIA

Remarks:

TRF No. |EC61643_'l 1B



 -i ‘J Q\ an 1

l Tarit Test desert tion | External Tissue ‘ Metallic ‘
cthcuiritect paper screen"sad used Test Test Test

P
sequence

r .i'.rt

CO4g,‘%.

urs
£51 t-.or.nected

I
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F-

class I ‘class lt class ill

1 Hdentlflcation and marking r.1.r.";.: ;1ra.2 » - - A A A

Mounting I I ?..3.1 - - ‘ A A A
T T "

Terminals and tronnections L ?.3.2.-‘F .3.3.*E.4.2 - -‘Alia
l

A

against izrirect contact "' '8
Testing tor protection 7 ,. 1, 3 1 _ » - A A A

Environment. lP code WK l ?‘.4 1 r 8.5 1 - W A A ‘ F.

I Residual current r 72.2» 3.3.2 A
A .

A

Operating duty test I-‘.2.=t-5.3.4”
lfilperetirig outy lest for test 3.3.4..’-1FB.3.4.3r A
‘classes I. ll or lll 8.3.4 5 - Pi A A

I Additional duty" test for test , ., __
class I . ”"" "'4 A A

'rriai-ma: stabitity l ?Z§T§T§.£Tf; A Z l
l l
larrt A

lcreepage distances
Air clearances and gk8 4 3 _ Al»: A

;Ball pressure test W 7.4 2 .' 8.5.3 < A A A

I ‘Ftesistance to abnorma' '
I

2 voltage protection level Y.2.3lL.
Tracking 5e_sl_siance T.-t.-1."S.5.5 -

J 99")‘. iF"'I I Whit Qifl \lQI'-‘

' 3 3
<—. 5-e=a:.:~t-.

‘ _ .- T
'ik-tr.

:- .1-1 ~heat and fire . ._, -l , _ ,_, ._ - ti A A

..._,-..-1 \ A.A A

‘Residual voltage 8.3.3.1

Front of wave sparltcvsr ‘
voltage ---~ — - -r '- ---w I - l ‘tr-9'tr» In 1

- A A ;$,';;u@_ e..

v-qv — A A
Li——- .

Limiting voltage -.vitI'r - 3 3 3
icombinaticn wave

1111‘

F-*3
_ .1. _
See below > only If applicable l

no below - oniy ll applicable -

—___—__——-Q-pupa an -.n;~-1 -_-an L4-or _¢.1nn——

—--,~.-- -1————_-.._.._...___.____-;.___J

A

28
_--_-l ----------..-----. ..--. -......._.-.

2b S

E
' r~ r r-*~~--.‘-.- :e

3 nsulatlon resistance 'r‘.2:-E r 8.3.5 " - l-Allan
1

___ _-1

3a See below - only if applicable

Dielectric withstand ~ - 12.? l 5.3.’

____--_-_--......._..,__...__._...-.....-
Meclwenicsl strength ' 1 ?.‘3.£ I e.-4.-4

1’, _
s.-——_—— -r-u--u—_

- l A A a
___-..l....___________--r
---_______-u.------‘-----1

- lF. A A

3b‘

36 See below - only I! appli'r:sl:ls ' . ‘

See below - only if appticahie _.

Temperature withstanct T 2.5 ’ 3.3.5 ""
—_—-|--|—_—u_ -L----u,-¢u-u-um

n---:————_—_u-n—-__----u»-u..|-. an-—n

lfllnm-“L
4 ° Heat resrstance ; T -L 2 ‘ 6.53

~ ‘ A A A
——__—-,-__——_—__-—__—_

—_———-,-__——i—-_——————-u
l

A A A

TO\-‘s caused by fauits or ‘ ' I
“"1 f\Idisturbances in the ievr 8"}:-5'3

voltage system . .

lTo'-r tests ‘ 1.:.a -s.-as
.B.l__ _ ,A A A A A

TO‘v's caused by fauits'in~ ~ ~

system ' l _ _
l ‘ — ’ T T’

A
l

A P. _k

5 ° Short-circuit current
'~.l F1 -..- 3.3

the high tntedlumi voltage ?.I-1.5 38.3.8 2 " A

, =1 3 l 5.3 Aceneviour i . . . . . ..ll _,_-_ , _ _
A ‘ A

l l

l
A A

TRF N0. iEO5'lEi43__’i 1E , -
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Table 3 --- t_»_ .e.. r.;quiroment fcortrinuedj

"JllQl1_ I I . . ._l u -QLi' 

Additional tests for speclflrs SPD ti-.-. _
I -I ¢. - 4&1 I14

______t_ .. __, ,__ *7 _ _,

'_ ,, A _=, External TI?“ Metallic
Test descriptic-rt disconnectors screen- . ._ cl l cl lll la lll

FGLQLHIEH1 l=i'I Uiflflt con‘-lecteé R usefi ass ass it ss

Test Test Test

Additional tests for two-port SPD.s andtone port-5PDs with separate input I output terminals
____ __________ 4.1 _ _ __ _ _

Q - A A A

current behaviour
Load side short-circuit _ __-V _ 8'5. n1.3“ A - A A A l A

Overload oanaviour 7 5 *1 B 6 - - A A A

Addition tests if declared by the manutacturer

3c ° Rated load current H 7.5.1.1 r B.E.1.l_ ' . -
———~q .-'f.T. »—b

’ ' .2! ..1.Z -

2'" ' r S '1 at l h I

al

3b [Voltage drop

2a ° Load side surge
‘withstand

6
l l

Additional tests for outdoor see Sibs

7.5.2.4 I 8.'?.?- A -

Total discharge current _. ,_ _ 9 ‘
test for multlpole SF'Ds 7”" "1 ' 811 '

 L

i
1i.-7.5.3.1 3 3.?.2. _ - - A A A

0- I1 A A A

A

i‘ For SPDs claaslri
‘“outdoor" - .

{F

_f-\ -:3G‘; -‘r
_ .- s.a.2 - 0

Miii r ‘ Mg‘ _ Q1’ ';ir' "'

*2-** *~—. ' 7-_-—--.--_ -~ ~~- 7
--l

EL,- VJ

_|

A

Additional tests. focSi?i7.5.;lt:iLf'-.5ti.£a~o;-:1.Li5t.t;.;te-1_;iu:uits l,r__ ,5
3a Isolation bet:-.~.»eens._t ....

separate Cl1’CUlI5

Additional tests for short-:'i'r'ct|lting_type E-_F-‘De __

B ;Change or characta.-lsiic .. __ , . _,
lproceclure _
tpreconditioning to . . ‘ _ "Z 5.4 :' El.’5.~'r ‘* - -
Si'10fI-ClI’CLlHEd
‘condition ,1

A1
‘4_ ‘oi -J?gt

I.-—v- --_-i — _

5.3.7
“ t r --- ».-44-._t.-‘.__

short-circuited
con:.'ition'

A = applicable

- = not applicable _

O = optional

Surge withstand-test ltrl "I1‘ » _ , ‘
_?.-5.4 I 3.6.4 - —

l Ilon _.___.__..__. . . ____ _ l_
lEl-rort-c:rcu:t CL1¥l‘E.l|'
loei1aviour(lnshor:- “ -,-. _,..~t. . . , A -
‘orculted condition}

A A

i-. ‘,n 1- TI A

if For this test sequence r_1"4o're tl1an:c}r{e' sell oiszmples mag,» be needed.
l

“ external discorinecors cotinected-moo.-s thattall clisconrtectors as specified by the manufacturer" shall
be testes t-.-“tilt the SPD during trr-= type tests. except for RCDs. -.-which are not tested during the:
operating duty test -accortimg to 2.3.-t.—-- - '- "1" ' '

in For these tests lnltlai measurements of leakage currents according to Table 4. pass criterion E may
be necessary, _, . .__

TRF N0. lEC6'iE34f;_‘1lE=
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Teililc ii ~ Cr .n.oi. p. . criteria for s

‘ Theriiial stability shall be itcriievetl T:.=i E.l-ll? 1.-s coiizsicn;-red in he therrnally stable ii the r,|'515[ or me rggigliug
component of the i:i.irrei-it llairnrig min tie :3T‘l‘i or the power dissipation shows either a decrezisiiig iendencv or

A does not increase during min or -ilk voi'.ag.=. £rD§JiiIZ;£tllOl‘l irriineciiotuly alter the application oi U5 ll the rest itsell
i5 performed with the SPD energizeii 2-l L1, than Lin either remains applied for these I5 min without iiiierruplion or
is reapplied within less than 3|] s.

B Voltage arid current records Bird lll5u=l|.ln_-st-rri§.‘lior. shall show no indication cl puncture or flushover
l .

l l No visible damage shall oi:ci.ii' during the lest. hirer the test, small indents and cracks not iii-ipairing the protection
C against direct contact are disregarded durmg this check, unless the degree or protection ilP-code} given for the

SPD IS no longer provided There shall be no \-‘l$i.IB| evidence of tiurniiig of the saniple alter the lest
-.-1.---.i-‘ii---.-. w - . ,<Ii ‘

Values for measured limiting voltage after the lest shall be below or equal to Up The measured iirniting voltage
D shall be determined, using the tests tle.=>ci’ibed in 8.3 3. but the test of 8 3 3.! I5 pertoriiiecl only with a S-'2£l~surge

current with a crest value of limp for Test Class l or with in for Test Class ll or with the test cl 8 3.3.3 but only ail
t ‘ Um: for Test class lll‘ _,

No excessive leakage currents shall occur sitter the test
The SPD shell be c_oiinec{ed as tor I1D[fl'?El use according lo the manuiai:,ti.irer's rnsliuclioiis to a oower supply iii
the reierence test voltage (l_.lREFi.' The current that rlows through each terminal is measured its resistive
coinponaiil imeasured at‘the crest oi the siiia wave) shall not exceed a value or i inA, or the current shall not
have changed by more than 20 % compared to the initial value rieterininod at the oeginning or the relevant test
sequence.
Any resotiable or reormable discci'inecliii shall be switched oft manually, if applicable, and the dielectric withstand

E shall be checked by appllcsliori of two limes UL: or I Gui] V a.c., whichever is greater During the test, no
tleshover, preakdriwii of irisuiaiiori either internally lriuiiuturei or externally ltracirirrgl or any other mantle-station of
til-sruplive discharge shall occur.
|i'l addition for SPD modes connected N-FE only the current through the PE-terniinci shall be measured, whereas the
terminals are corii'ier:lad to e power supply at the mairiinurn coitlinuous operating voltage iU,~i its resistive
coinpurient inieosured at tire crest oi the sine wove] shall not exceed "a value of I riiA, or lhecuireni shall not have
changecl bv more than 20 “h cornpaii.-d to the iriiligl vali.o demrmiiiud at the beginnirig oi the relevant lest .-sei.|uence

‘ if there is more than one lIi.'S5lblB i:c-.ni'.ecl.o|1 arrziiigemeni lr:r itoriital use. this check shall be performed lor ell
arrangements »_. . Q - ,m- 1 .- -figs P. i
External disconnectors as specified by the mariuracturer shell no.t operate during the lost and shall be in working
order after the test. '_ . ,. ' . _ ' ' ,

F For the pnrpo5.e_ol' tliis-_cla;l-so, 'inrOfklI‘lQ.€JJ6F :'iie'o,ns llial there is no damage lo the tliisconnaclor and that it is still
operational Ciperalion car. -be checked oiliieljinonualiy {where possible} or by a simple electrical test agreed
between the méiniitncturer and the retro ' tort.ru

internal dlscorinectors rrs cpecrficd by lho rnaiiufactuier snail not operate during the test and shall he in working
order oftertrie lest. .

G For the purpose ottliis tI|'=iU5B. woilairig oiur.-r riieahs that there is no damage of the discoiinector and that it is still
operational Operelion can be checked either manually iwhere possible) or by El simple electrical lest agreed

l ‘ it-elvieen the icsiiulaciurer.arid-tire laboratory. V - -
H ‘DI5CEIFll'iSl3ll0F‘i>5h£1|i be provided b,i uni; or more internal and-‘or eiiterrial oisconnectorisl. Their correct indicatioii

shall be checked ~
S-P85 with an lP degree equal lo, or greater than ‘IP26 shall not have live piirts accessible with the standardized

I lest linger applied with a loico of 5 hi lseo, IEC E0529), except the live parts tvnicli were silreauv accessible before
lire lust when the SPD itted as in iiuiiiiul useis i . .

l ll discoririectiori ~finierni.il'orexteriiolio-.1.'iiis during the lest, there shall be ciacr evidence or effective
disconnection oi the correspondiiig proia-olive compocr.-iiii'sl
ll internal diseoiinectioii oociirs. the test suriiplc is connected its for normal use at the maximiiri: continuous
operating voltage Uc and .il rated ire.;iiei'ic',r for .l min The test 1-iJllI'£LB "shell have e shorl-circuit current capability
equal oi greater thrin 2130 mA. Tiler ciirruiii ti-cit flows tiiroiigri Ilia relevant pioleclive corripoiients shall not exceed
a value oi i rtiA.

J Currants througli coinponorits coiiiiecled in parallel to the li.=lEii.--ill! protective compoiteiitrsl, or otherwise
coiinectisd le g indicator circuits}, are uisregarrlisd ior this measurenienl, as long os they cannot cause a current
through the relevant protective coniponerillsl,
lri zidclilion the current through the F!E~lerininai. inciudiiig parallel circuits and other circuits re g indicator CIIEZUIIS-J,
if any shall not exceed I i1iA .
it there is more than one possible c-nniieuiion errangemsiit for iioriiiaii use, this checlr. shall be performed for all

l arroiigernents. . .
K The short-circuit current fro-'ri the povror s-§'i:irc'i:-, ll-it-l'l\r, shall be iitterriipted within 5- s bv one or more internal

‘ fll‘lfli'0I external disconnectqrlsl . , l
|_ ll The tissue pupa: shell not LJEL‘-Tl lire I l

There shall he no llashovct lo llie rneilaliiii screen an i:- “
N during the lest . _ ._- s

" . - "' d be C0l1l'iB€.l6fJ to si, . .- <-~ ;-- r 1 i o Ell ':-'.-'eri lo return to room temperature anAlter l1F]I‘|'|fil&r|.tJl‘i or thii Reel the 5-MID is» '5 '5 ' ~* ‘ “
power source at dc tor 2 ii. J l_ , P nleasufed 3| the bQ§l|"|'iil'|l]- ol lliei lost by more

_,.. - .; — "l .c'-r. rd ~."..-.:s. - ‘The residual current Silléllll Jr} i‘ll\ l‘illE‘H- l r-\"'- ll * W ‘- ’

lll \Thr-ire shall he no etplosioii or other hiizarrl ttreithei '08l*5€Jl'll‘nEi\ or the 'iai;i‘iil\_i

o
than 10% - , - ._ s ' r

_ ,3 m i, A :~|l_igG lust: COI‘rl'IErCllI'\lj lire '5EFElP.|‘l '~‘-hi!“ not 0|'ii-irnie |
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Table B - I-Ho:-. .. ..liv-..- -hurt--er...-ui: curren n power factor

rp gas.) "r cos Q) { 0
43.05 }

\ '9' ‘ __...-_
\<15 0.95

1.5 -- JP ; 3.0 0.9

3.0 < lp 4.5 . 0.8
\ .‘ 4.5-.Ip._» . i- ’ 5 O_--— _WJ-T 0.?

6.0 -= JP '-I 10.0 0.5

19.0 :1 Ip ‘_ 20.0 ' 0.3

20.0 rp -_-. so.-2 0.25

'D.CI ~ I
_|*<

0.2° P
‘ NOTE Recovery voitage flfltufdlfig ta IEC 6694?-1.

Table ‘ID - -..r.~ u.'-'&.§.'d ui-@.'n.a'tars and applied torques

Nominai diameter of thread Torque

. _~- . _. ..1;}.g;_. ... 5' _. - -,.,. - Nm

Up to anc: Inciucsmg 2.8
. - *

Over 2.5: up to and in.;|.|r|ing 3.D

Over 3.01.-p to and zncudmg 3.2..
Ovgr 3,2 u_p_ to and |n.:;rr:irr:g 3.5

Over 3.6 up to and i»'1<.l.::.l1ng 4.1

Over 4.: up rn am‘! mc'iudir.g 4.?
Over 4.? up to and :l'|'Ci.l\Iil‘EQ 5 3'
Over 5.3 up to and incl-J-:Img E.U
Over Si; up to and .n»;i.Jding 3.0

Over 8.0 up £0 a|1:1."|cl\.'ti.ng 10.0

|_.|_1_ |~ <

TRF N0 lEC61643_“1 1B

1"]

0.2

0,25

0.3

0.4

0.?

B3

0.5

1.2

2.5

\ 0.-1
0.5
0.6

\ 0.3
1.2
1.8

2.9

2.5

3.5

4.0

0.4

0.5
0.6

0.8

1.2

1.3

2.0

3.0

6.0
10.0

%,7.
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Table i1 - -:I'ua\-1 aa;.Lio:1.; of copper nfllgbrhjgr
2=;rr.\.v- type or screwiess lermin

co" ‘TiMl

Maximum COl1Ill1l.£OuJ|O4d \.uI'lF.!1[|OF ‘ Range or nominal cross-sections to he clamped
two-port SPDs or Cl"ii~pOi'1 SPF.-s with {singie conductor}

separate lnputioatput terminals =

at mmzfl American Wire Gauge

up to and inciuding 13 1 to 2.5 E8 :0 1-:
Above 13 up to and lncin-din; 1'5 1 to 4 IB to 12
Above 1E up to and -r.ciuuin.\; 25- 1.5 to 6 16 to 10
Above 25 up to anu |nr.iuo.r-5 32 2.5 io 10 1-1 to 3
Above 32 up lo end |.1r.1r.eding En} -i to 15 I2 to '5
Above 50 up Iu and |nc|u¢:'-ng ac i H3 to 2:5 E to 3
Above Btu up to and inciucimg ‘.C£ 1610 35 G to 2
Above ion up to and Inciucim 125 25:1: 53 4 to 1i 9 .
ii it I5 required that. for current r4.irigs up to and |nc|.:u.ng 50 A. l-9fi'i"lii‘18lS be designed to ciamp solid
conductors as .vaii es rigid stranded conductors; ihe use of tlmrruie CDI‘idLIClD;'5 rs permitted

i
Nevertheiess. it is perr.-.itieo' um zermmals for conductors having cross-sections from 1 mm? up lo 6 mm3 be
designed to ciamp solid conductors urliy.

Table 12 5'.ai!j1ng i'u|r..eo- (screw terminals]
' 7"?‘-'.. F“ }"l"'.';.i -F7.‘ . ..Cross-section of co".;c&ur.t.-Jr |— ' ‘ ' -

accepted by the terminal F -' -flip-to"-t Up to 5 Up to 10 Up to 16 Up to 50

U ‘ E0 ‘ BO GE} { 100

- . .-

Puiif? ' 7'7. .“'“,r;_ _ in 7N .

Table “:5 -- Conductor dimensions

Range of nominal cross-
secticns to be clumped L___ siranded °°"'d“°t°'

i iWi mm? . W i Number of wires \
1 TO 2,5 " 7

.3 11¢-1'2. r
" sl ‘ r

- _'.‘qI.5'*.o tr?“ ' H 7
-H016 ‘ '. T

101025 1‘ r
1-Szo 35 i 19

‘u ‘.2’ \-

3510 5:3 ' ' " - Under consideration
ii ’* If the ternziirai is intended no -zlarnp solid conductors only {see table

i footnote‘ of '- abie 11i. the test is not performed.

E3TRF No. iEC6'iE343_'i
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Table l'\ - i .i..g ion. .{s::revv gtliitfifitia 1/

Cross-sectionjalarea i $7--j M *1 7 i
mm?’ 1 = '
if “ "" "' " ' “r”P""N°'c° so so T 2.-. l 4c T so so so so mo 135 190

Table to‘ ~ Air clearances for SPDs

C 11O4" 5;)
25

r m
l~.:\) r_r|;'_\ 4...“

U! on
ml» ,_ooQ0 ._._t in-h l~Jl‘J mm mm CBUI

>4 non v ‘ >5 one vum, “ 52 000 v . £4 oou v up to up to
_ | s ooo v ‘ a non v

Tii Air clearances in millimetres

1] Between five parts ot ditterent i I _, 3 5 5 8
polarity i "' '
2i Between live parts and
- screws and other means to
fasten a covering. having to be ti 1.6 \ 3 5.5 El
detached for mounting the SPD i. i
- fastening surfaces more 2) . a ' e ii ts

i

.- screws or other means i'<:r- Mt out:-3 .= . H 15
‘lestenino the SPD tNOTE 2} " °
- DOGIES {NOTES 1 and El __ ‘.+—;_ - "T" _ 3 5.5 5#‘4i€;eIrfu

4

3} Between the metal parts of the - ~— -— — - -
disconnector mechanism anti‘ - P
- bodies {NOTE 1'; - 1-.., . 3 5.5 B
— screws or other means for 3 5 5 5
fastening the SFD . '

. 7_ .l______ .i i .1

“i This column is only applicable tor_5F-‘D_s wi_th__ Uc lower or equal to 180 V. J

-vé in
Y__

NOTE 1 For detinnlon. see 8.3.6 a;
NOTE 2 lf clearances between live parts of tna devtce 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 1'.-osltion {even in a metallic enclosurei, the values of line i) are
sofficient. ' '

TRF N0. lE%'|61-l?-__‘i 1B
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Q.

1 _ _ .,__._______ _- -._ _ ..__.._.-__irlinimutn creep-iga distances in millimetres
L______________ ._. 4_ _-_. ___ _ _

Printed wiring T OHS
material 1 Pollution degree

1'.I'i‘l.5.  _;

. vogatge Pollution degree _ Rub“

V4

| 1 2 1 2 1 3 1
All

All material
material groups. material
groups except groups

V 1110 1

All 1 ll ill i

Material group“ Material group 1ill'

1 1
1 10 ._0.020 0.04 ‘ 0.00 1_ 0.4 0.4 0.4 1 1 1 _,

0 04° 442 44°
1.0 1.05 1.05

1 0.025 0.
‘ 12.0 _1 0.020 0.04 _‘_ .00 1 . _ . . _ 1_ _ 1 _ . _

1 10 04 0.1 1 0.40 0.40 0.45 _1 1.1
1.1 1.1

‘ 20 10.0202 04 1* 0.11 1 0.40 0.40 0.40 _10.
1.2 1.2 g 1.2

1 20 _1 0.020 _ O.2 04__ 0.120 11 _T0.s _ 0.5 0.5 _1 1.2 1.20 1.25 _1
1.3

40
l 50 410.020 0.04 __ 0.10_l 0.0»__i 0.00

I 02 1* 0.020 I 0.04 _ 10.14 lg 0.00 0.50 _ _0.0a _1_ 1.0 _1.2 W
1_ 0.020 0.04 _ 0,10 __0.ss 0.0 1.1 1 1.4 1.0 1.0 _.

‘ 1 2 1 1 0 1 2 1 0 1
1 03 1 0.04 0.00:1 0.2 1 0.00 0.0 1.20 1 1.6 1.8 2

0 063 F: o in

0 . 16 F3 ro '7"
1 00 0 1 0 0?1 1 ~ .~¢._--...1..r...-:4~...r.~1 100 0 1 ,_ 0 1'1 1

0.95 1.3 _. 1.7 1.9 2.1

1.4 1.8 2 2.2

l 125 0.16 0 . 20" l"""0;§0'*f1_'015 ". 1.05 1.0 7 1.9 Ex) _\ 2.4 ~+

1 100 g0.2s O
1° IN) 2.5

._ 200 _ 0.4 - 0.

.4 ‘- 0.02 Z;1___0.0 1.1 1.0 _
'1 1 14 263 __ .

2.5 ll.) U3 3.2

200 ‘ 0.00 1 _ 1 0.00 . 1.20 1.8 2.0 _“
1

3.2 Lu) CD 4

020 2'1 1.011 0.10-if 2 _1.6 I-J IQ 3.2
I I F 1 I

1"’r.n 5
0.75

400 -1 1 2 1 1 2,
1

l\) ml
5.6 6.3 1

2 000 11 1,3 2 .0 1 1.0 2.5 5*’ tn
4
5 li 6.3 V __17,1 8

'7

000 1.0 3.2 r . 1.8 3.2 4.5 0.310 9 _
10

2* . 1

"' This voltage is
for lunctional insulation. the wor1\;r.g voltage;
for basic and supplementary insulation of tire circuit energized directly from the supply mains. the
voltage rationalized through Table F.3a or Table i=.3l: of lEC 60664-1. based on the rated voltage or
the equipment. or the re-ted insulation voltage:
tor basic and supplementary insulation of systems. equipment and internal circuits not energized
directly from the mains. the higl'iest‘r.n'1.s. voltage which can occur in the system. equipment or
internal circuit when supplied at rated voltage and under the most onerous combination of conditions
of operatlon within equipment rating.

‘ For the main protection circuit. this column refers to UC.
" Material lllb shall not be used for application in_p_ollutior1 degree 3 above 630 V

11

1* 000 1 2.4 4 _ 2.4 _ 4 0.0 0 1_ 10 11 -12.0 J
‘ 00 0. 0 0.2 1 0 7.1 10 12.01 Ci 2 1 1 14 16

*1 For further information on material groups refer to Table 17.

1_.
NOTE ll‘ the actual voltage differs Tl'8lIfl thewralues given in the table. it is allowed to interpolate values tor
intermediate voltages. When interpolating. linear interpolation should be used and values should be
rounded to the same number of digits than thevaiues picked from the table.

TRF No. iEC61E143_11B ll’
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tat
Fits

ca‘,
7 — Relationship b.:twa-en material groups and ciassificati ns W

Rubfifla

Material group I 500 5 cT|

Material group tt 400 e CTI < 600
liitateriai group Illa , 175 s CTI < 400
Materiat group llib ' i 100 5, c'r:<175

Relationship between material groups and classifications are
according to IEC 60112 (CTl values, using solution A}.

Table 13 -» Faii ciistattces _f_o_r impact requirements

Height of fall
mm

§§¥t§{at enclosures to be subjected to the Impacts i
Ordinary accessory Other accessories

100

150

soc
_’__.,

AandB AandB
C C

.-. .‘d-| 1, -s . ab D

' parts on the front surfaceA

B
~.va1i_i after mounting as 'n

C

D parts which project m1re
mounting as in normal us

parts which do not proie

parts which project more th
from the wail) after mounting

. incmcitng parts which are recessed.
ct nrore man. .15 mm from the mounting surface (distance from the
normal use. with the exception of the above parts A.

an 15 rnm and not more than 25 mm from the mounting surface (distance
as in rtorrnai use. \vi_tt1 tne exception of the above parts A.

than 25‘tl'llTt from the mounting surface [distance from the wait} after
e. with the exception of the above parts A.

TRF No. lEO5‘i643_i 1B ti’
u
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Table 19 - Test -:c-"doctors -ior rated load current test _
_ __ _ _ '5-'-‘Fl T’)_._ ___ .. ,_.-__

i Test current [A] Cross section
i Greater than L-$a5 or squat i [mm*] AWGMCM

0

B

12

15

20

25

32

5G

55

S5

100

115

i3G

I50

175

260

225

250

275 .

300 .

350

-r

-'2‘s

“.15

Zfl

IN.‘ LW

50
55

B5

iflti

1 15

13a"

Hit}

1?’:

ZOO

1'25
_ 250

275

i.. soc-
. .. ssh

Add

11'»

\_S:- R
.1-id-\

E ‘qr flw.

1.0

1.5

2.5

2.5

4.0

5.0

'iCi

‘IE

25

35

35

50

50

TD

95

95

120

150

185

185

240

18

16

14

12

10

i0

8

6

4

3

1

0

Oi]

GOO

DUDE

250

300

350

400

500

‘*1
Ru‘

\0v"‘

bdfi‘

used tor testing.
NOTE it other standardized cross-sections are used in specific countries. the next closest cross-section should be

Table 20 — Current factor k for overload behaviour

Protective device Trip current factor k
oi

i Circuit breaker I 1.45
FUSE ‘"-i—

i

NOTE 4 National condition for_Nortn America: it is under consideration.

NOTE 1 if the type of protective device [breaker or fuse) is not specified by the
manutecturer. the test is performed with the higher it factor.

NOTE 2 For countries using other values. these values should be declared on the $PD‘s
data sheet according to ?.1.1 :7).

NOTE 3 National conciitlon for Japan: it is 1.25 for circuit-breaker and 1.5 for fuse.

TRF N0. iEC61643__’i 1B ii/
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Table 21 -- ‘i‘oie.. . for _.i-uporttonal surge currents

Test classificadori i— Proportional currents and tolerances

‘ '[ii't1piiJ= 'ririipi2i = ]lf11p{Ni = lrTOi6|Iiii'l'if.\I! N ‘O D/°
Test class I Om = Qm = Gm. = Ohm i iv -‘ltJi'+20 et-

W/Rm= vi/ram = w/em, = wxnma, i N2 -io:+-is ii.
Test ciass ii ia|.2;.m= imum = two {N} = !TmH5_=2mi N : 10%

Table B.1 - TOVf test vatues for systems complying with IEC 60364 series

Application TOV test parameters

SF'Ds connected to: For tT=5 s For r.f=i2ti rnin For t'T=2OiJ ms
ii.\.'-system-i faults in ILV-system faults in l_HV~system faults)

constirriei lnstailetion} distribution system and loss {requirement to 7.2.8.2
(requirement to ct neutral and test 8.3.8.2;

12.3.1 (requirement to 7.2.8.1
aiidtest8.3.B.1] and test 8.3.5.1; ‘

‘ Withstand mode Withstand or safe failure Withstand or safe
‘ i'e-quired mode acceptable failure mode acceptable

. _ ‘rev test values U1-iv;
.-~— - +.-- 1'

TN-systems Tij _ _ W i
atConnected L-iPEiN or L-ti i 'i'iT3'§_T".'-'i_)'§F' ‘I ' ' ' .3; UREF

7 i
Connected N»PE ‘ " " '.}__
Connected L-L

-.1
TT-systems J .

ll.

Connected L-PE :5‘ * Uses
i1'32 . UREF i 200 + UQEF

Connected L~i\t
::_:- . _ T.
1.31.. uREF.i_ '3 x UREF ‘

Connected N-PE 1 200

Connected L-L
IT-systems

<1 <7 7. ..

Connected L-PE
..

200 + UREF

Connected L-N i 132 U' ' REF

.;+__
i .3 X UREF

Connected N-FE 1 '3‘OO+U77 1 _ RE,
Connected L-L

ei___.s. ' ..... _. .'_. _..._
UREF reference test voltage used for testing and taking into account the maximum voltage regulation or

the power system {see Annex-Al
U0 in TN- and TT-systems. i-ioinir.ai a.c. r.rn.s. iirie voltage to earth: in IT-systems: nominal a.c.

voitage between tine conductor and neutral conductor or midpoint conductor. as appropriate isee
442.1.2 ot IEC 60364-4-44 2007}.

1.32:: UQEF equais 1.43 A Um iii case the voitage reguisiiior does not exceed +10 ‘iii (see 442.5 of
IEC S0364--1-44I2lJ0?i. - ~ ~ ~- -

NOTE As voltage regulation exceeds 10 ‘;"-;- in some countries. only i.im;F is used in this standard for general
applicability. Further information on voltage regulation can be found in IEC 66033.

TRF N0. iEC616-=i3_‘i1B _ W
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Table 23.5 - it. t .=.- .t, .=iair.ewr.s for Japanese systems R

LV system faults

foi .'Te'i;lU_miri

1-iv system faults
\iot specified _ _ __' duraflcn ‘ for IT-2 s for t1.-1 s

-t_l.;:;'ysten_1—fau1te in n—an J____t_

SPDS c°nnected to: distrioutlon system and
lU~:5 of neutral

[requirement to 7.2.8.1
and test 8.3.8.1)

‘ Withstand or safe failure mode acceptable

TOV test values UT [V]

T" sYs'°"'5 1h I Jw ,3" "gt? "§- _' i---z;wmv.v.,.w; V W —

' Connected L-MP5) or L-N ’ UREF
Connected N-PE
Connected L-L

fi—t—~+ " r"-*- : — *
T7 5Ys*°""‘ ft"?='i*""€*::‘T‘§"?‘?ri?’"€n.2~v-;*?"§i>%§;:»§§%figéetgti-%§n%%"e%%li*‘f‘t‘ti%¥-:."*“ ~ ' » ‘, 1 W. __ _

4J_

Connected L-PE
L_

t;#;i Um.‘ l 150+ UREF 300+ UREF 600+ URU-

Conriected L-N 7*’ 7_ ____ . ._ "_3__‘Ts2eP,._,.,__jl_ , _ __ _ _.
1 ,

\ Connected N-PE
_._,_

l 150 sou son
Connected L-L

-1 -=" C
. Connected L-PE _y_1_,_F 1 200+ UQEF

Connected L-N ' "3' ' baa;
_ _._ ’_ __F

l
Connected N~PE

Connected L-L

1 200+ UREF l

_ i
UREF reference test voltage i...et£ for. testing and taking into account the maximum voitage

_' regulation of the power system (see Annex Al
,. .

NOTE 1 These values are l’\-:qlJll'Bfl by ministerial ordinance of technical standards tor electrical facilities.

NOTE 2 As voltage reguiution SXC.:Z:rli.S '-ii ‘it in some countries. U EF is used in this standard only for
generat applicability. Further informationor. voltage regulation can_be|?ouncl in IEC S0033.

TRF N0 iEC61643_‘l ‘H3

\

V
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Application TOV test parameters
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Parts of SPD Temperature rise
K

i Built-in components 3
requirements tor the individual
accordance with the componen

\ _ ‘_ _ in liie SPD

in accordance with the reievant product standard Fl;
components or. in
t manufacturer's

i
ITermlnals tor external irisuiated conductors - - - 70 B
lirfiusbars and conductors. plug-in contacts of rem-ovabis Limited by:
or withdrewable parts which connect to busbais

— possible affect on adjacent

apparatus connected to it:
~ for plug-in contacts. nature

‘ the contact n-iateriat.

- mechanical strength of conducting materiel ti:

- permissible temperature limit of the insulating
materials in contact with the conductor;

- effect or the temperature of the conductor on the

equipment:

and surface treatment of

Manuel operating means:
- of metal 15 *'
- of inst:-iating material V 25 i
Accesslbie external enclosures and covers:
— metal surfaces i 30 it
- insulating surfaces ‘ 40 '3

l

connections
1* The term "built-in components“ m§a'n?: G‘ V ‘ " I '
- coni.-entional-switchgear and cohtrolga-=.-; - -
- electronic sue-assemblies ('e'.'g'. rectltier bridge. printed circuit];

which will not be the some as those adopted for the test. and a different temperatu

the lower of the corresponding temperature-rise limits shall be applied.

temperature-rise limits. ' _'

P This allows a degree of flexibility in respect of equipment is-.9. electronic devlc
temperature-rise limits different from those riormaiiy associated with switchgear and c

manufacturer or the SPD.

conductors shall not be exceeded. The 105 K relates to the temperature above whic
likely to occur. if V

Discrete arrangements oi’ plug and socket-type 1 i Determined by the limit tor those components of the
reiated equipment oi which they form part Q

- parts of the equipment la[g. raguiator. stabilized power supply unit. operational amplifieri.
‘-1 An SPD used or tested under instaiiation conditions may have connections. the type. nature and disposition of

resuit. Where the terminals of the built-in component ate also the terminals for external insuiated conductors.

it Manual operating means within SF'Ds which are only accessible after the SPD has been opened. for example .
draw-out handles which ale operated intrequentiy. are allowed to assume a 25 K increase on these

it Unless otherwise specified. in the Ltse oi covers and enclosures, which are accessible but need not be
touched during normat operation. e 19 K increase on these temperature-rise limits is permlsslbte.

‘ For temperature-rise tests according to 561.1. the temperature-rise limits shail be specified by the

d Assuming aii other criteria listed are met. a maatimum temperature rise of 105 K for bare copper busbars and

re rise of termihais may

es] which is sublect to
ontroigeer.

h annealing or copper is

- End of the re port --

TRF No. iEC616¢i3__ttE
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instructions i taking Into consideration the temperatur ubflca
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Product: Surge protective devices
type Designation: BSP2L'lC=RPT;BSP2L1DRF'T-1,BSP2LlU‘RFT/J,i$SP2L10RPT-

C1;BSP2L10RST;BSP2L1€lRST-1

Annex 1: Voltage protaction level test curve
;- the test current as 0 1_lJ.2;0 5:1 0 nmes In 0: I-rrp, If the SPD ccmams only \»€JllB§E—|l|'T1illl'l§] components.-
nus lest needs only to be perfumed at crest \aiues or |.. for test class ll or lm. forte-st class -', and one positive
and negative polarity are applied tn the SPD The voltage oi THE uornhination wave generator ls set to prelude
an open-clrcull voltage 010 1.0.2;0 5:1 0 umes the U». If lhe SPD contains only vaitage-llmiting compurlents.
tnrs lest needs only to be perforrned at Uoc

BSP2L1GRSTLi¢»_=1GkV.U,=13KV{L-NfPE}.2-95-VlN'PEL. . .. .. ....
Samplel L-N
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fl 
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‘-1
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Product: Surge protective devices
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Product: Surge giotei.-- JE avieus
Type Oesignation: BSP2L10RP'l';'i_-._.. ..‘l-10RF i~l;BSP2L10RPT-C;BSP2L10RPT-

C1;BSF2L1URST;BSP2L10RST-1

instrument
Number

Test Equipment list 1
|_. . '_ A ._

instrument Technical M T
Name Parameters Ode[ we

A Tl]VRhein|a M
I gs 2 .ii2 Report No; 19031 I-Rubric

Last Cal.
Date

Next Cal.
Date

AG-11A Test thrust force 5N 3 AG-11A 2018.07.12 2019.07.11

“N-201 Regulated voltage AC. 0-SODVdecoupling power suEp_ly _ I I 2020.03.15

HKC070113 High~!ow temperature
test chamber

I
J KM H4085 2018.11.14 2019.11.13

T|11102901 Proof tracking tester I AG5101B l 2018.11.14 2019.11 13
|—33856 Vernier caliper II

—l1 I 2018.08.21 2019.08.20

12022422 standard testing finger
iorelock probe 1___.

I
i I 2018.11.21 2019.11.20

013660

l-34189

Electronic baiunce

Vernier caliperi l r£ri.’0.U2rnn1

'.L_
I

“ ‘l*0"’1'50l
l:

UTP313

I

2018.08.21

2018.08.23

2019.08.20

2019.08.22

AG—BC0312O6 Mechanical impact KW 3 _
deuce _ __ 1" AG1100K 2018.11.14 2019.11.13

1 303 Low voltage TQV. tee-te I
it ' 1"; I I I

07:‘-\01-1
_J'

EMC surge_tes_ler ...l3kVr'3i<E\,. EMCpm 2018.12.03 2019.12.03

PT1-100 Probe " ' . 1.00: 1
E§:3_Q.\./L . Tek P5100 l I I

C0102?'6 Digitai oscilloscope 500M oeo-10545 1 2018.11.09 2019.11.08
P133400

01105

Probe
Thermal stability tester

"1'
';00:j__ H PP1-100

0 10A rrs2_r0
2019.03.28

2018.09.27

2020.03.28

2019.09.26

SH0140611 Bali pressure tester .1 :00” SH91C|4C 2018.07.06 2019.07.05
PK000363 Withstand voltage ii:-ter _ I 5051A 2018.07.06 2019.07.05

1491723 Insulation Resistance
Tester _

_'1
i1 3007A 201 8.07. 06 201 9. 0?. 05

111202 Induction reguiatcr _.._.,.r -9109“ - l__ TSA-30 I I
MY53218432 Digital multimeter "I F

I 34461211 2018.08.18 2019.08.17
11340006 Digital multimeter ._ I, _ .179 1 2019.03.28 2020.03.28

D062035466 Digital conciuciivly
meter ;_ DDS—11A 2018.08.21 2019.08.20

2007092801 Glow-wl re testing
instrument

_{_.M__g .
..;.

n I-\G:T>1'13B 2018.11.15 2019.11.14

DLFJ-01 Shcrt-circuit additional
test rig _g_

_1200‘\/I20A
255\II300A 1 I I

ZX-1302 Temperature and
humidity instrument

. Fl ‘JC230 2018.09.29 2019.09.28

l
ZX-1303 Temperature and

humidity instrument
' 1

I._l _-I \/C280 . 2018.09.29 2019.09 28

l

ZX-1801

ZX—1802

ZX-1803

Temperature and
humidity instrument

Temperature and
humidity instrument

Temperature and
humidity Instr-u_n'1efntZ

:1

.. I

. J, -

VIII-IfJ

_ l

l
VC230

VC230
if i l

VC2 30

2018.09.29

2018.09.29

2018.09.29

2019.09.28

2019.09.28

2019.09.28

J’ '-

.1144
ale

‘Ft,

(LPC
Pi
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ATTACHMENT ' L

.9. -. Report No.11 sfeaefitc
Product: S~.n'g='-- I .-. .. ic s
Type Designation: B5P2i.."tu..r‘l;i..i.+=....|unPT- _ -l-‘2L1Ul~<PT-C;BSP2L10RPT-

C’I;BSP2l.1(iR$T2f:§ ?u5'2|..10R5T-

899050

23001 17254699

Microscope
Needle push~pull

dynamometer _

_._...... ...‘r._.

“ i

1

ZW-H2100

NK-300

2018.10.19

2018.09.09

M

2019.10.18

2019.09.07

17060964883 . . ~ '1illumlnorneter l_ TES1332A 2018.10.29 2019.10.28

01101 Combination wave
generator _ i 301-<VI15kA GT30P S I I

C024373 Digital oscilloscope ' 300111 DPO3034B 2018.07 08 2019.07 05
1 1540055 A digital power meter 1 HI FLUKE345 2019. 03.28 2020.03.28
080807 Infrared thermometer . 0 9- soot FLUKE581 2018.09.10 2019.09.09

37-6 i38KW Load-ark ;;__*i '"L__ r I I

£3 i.:{:iri' ‘1‘tti*i' '

F‘;-5";

"‘“ i"*‘~:1‘ti=r'.'i.ii.*e rte? av
¢ -W gap,-; -Q:-"12.’;-:11-gf -Lt‘-!:'\' _hB$H- _ .

-0 - . - -.i :.. _._
..'\. 1

- LrslJieuLun1entlist2 .
.- {‘|_'0V R_i_aeintarid (Shang!1ai}Co., Ltd.)

I@@%;\

..°°E
. . 1 .. 1'9-q“ '3 S A TUVRhe §ler-idtf

Old 1D

T05-:1"

H0 1 fl

T IUO-1

Equip.

11811920
1812098
1811581

Description '

Baromeréril i

Electron-stopwatzli
Data t gtger fr

_A g g J9-2l| i 1Shangha| SIOQA-'£§lG1'i 12
' " ' . ' 1?5H1 Tesln

___7_ _ _ H Page tot’ -|__ _ .-_ \ ;
Model Manufacturer lnte._._ .. . . [mom ‘

_ i iJ‘r'iv1-3_ 1Ningbo temperature it?

lDue Date

114062019

lus or 2020
12 loo 01 102:1

L812 lisiisrs Steel Taps _’_ ____7_ AA ,20n1 1‘|A.llMA l";>Ol_S 1 ac 123 oe zeta
Z3283 1811826 Gas rneter _ .____ _ st _ lrtcmnis . 12 27.03 2020

Z32-E-~2 1811607 Pressure Gauge for Dust Test U_ilit_7 __ ‘Y--06. -25IllL‘LI!‘Q{!11JE1l KC‘-BOLD 12 08.01 2020

Z338 T811449 Dust Test Unit . _ srtooou ‘Weiss 1 12 oe.o1.2o2o
L267 1811575 lEC61032 Figure 4-~Test orobe D P1027 PTL Dr Grabennorst 36 06.01.2021

II’
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7 W V 77 lEC£.-'IE}43__11B-ATTACI-lMENT H

Ciause I Requirement + Test I Result - Remark I Verdict

ATTACHMENT -TO TEST REPORT IEC 61643_11B
EUROPEAN G'ROUP‘lJ|FF-ERENCES AND NATIONAL DIFFERENCES

(Low-voltage surge protectiue devices-
Part 111 Surge protectite deurces connected to low-voltage power systems -

Requirernems and test methods)
Differences according to .......... .. 1 EN 61643-112012
Attachment F0n1'| N0‘ .. EtJ_GD_|EC61643___‘l‘lB
Attachment 0riginator........ .. O)/E
Master Atta chment : Date (2012-12)
Copyright © 2012 IEC System for Conformity Testing and Certification of Electrical Equipment
HECEE), Geneva, Switzerland. Ail rights reserved.

I CENELEC common MOt)tFiCATlONS (EN)
IEC 61643-11 - TEST SEQUENCE‘!

Clause Requirement - Test V KT T Result - Remark Verdict

7.‘l.‘lr7.‘l.2 Identification andMa|'k1ng - P

Ma rkinqg on the bcj-cly_g_per_|11anetitly_a_tta_chedtq_
l ___ ___ -_ , I _
a4)The SPD type and discharge parameters for each
mode of protection clec-lareri by -the manufacturer and
printed next to each other: _ ,

ForTyQe1i _| '_
"T e 1“ and “i..w" and the tatue in kA,andror

(T1 in a square) and "'lms" and the value in kA

"Ty e 2" and "l.." and tire \-F2lLJ':' in kA,andror
For Ty ge 2"

(T2 in a square) and "Inf. and the value in RA

For Tyge 3“ ' ‘ ' " ”
_T e 3" and “iJc;;"'e'rid'-the value in l\\/,andror

(T3 in a eqt|are)'and "U-ac" ‘and the value in k\/ 1OkA’J20kV

P

NIA

NIA

P

b'l4) him {if declared by the manufacturer) - l<A NIA

fl 41/
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I Clause IRequirenient + Test Result ~ Remark Verdict

l 72.2 Residual CUITQIIHFE - --

Tnis test is not performed on St-’Ds for connection N-PE
only P

For ail SPDs with a terminal tor the protective conductor.
the residual current IPE shall be measured when all SPD
terminals are connected to a power supply at the referen
test voltage (Unizr) according to the manufacturers
instructions. - 1

CE

P

s.3.2
P

All modes of protection ofthe SPD shall be connected as
for normal use according to the manufacturers instructions.

The line to PE voltage of the supply system shall be
adjusted to the reference test voltage Una.

P

NIA

?.2.4r'B.3.4 Operating duty T W T __

'D 83.4.2.2 I

The SPD shall be capable ofwithstanding specified
discharge currents duiing application ofthe maximum
continuous opes'atin_g_voltag_a Ur: without unacceptable
changes in its characteristics.

In addition voltage switching type SPDs or combination
type SPDs shall be able to interrupt any follow current up
the short-circuitcurrent rating (leery)

[0

The test setup shall comply with the circuit diagram given
iri Figure? F‘

SPDs with foltow current > -500A:
The test sample shall be connected to a power frequency
voltage at Uc with a prospective short-circuit current equal
to the short circuit current rating lsocr declared by the
manufacturer and with a power factor inaccordance with
Table 8, except for SPDs which are only connected
between neutral and protective earth tn TT- andlor TN-
systems. for which the prospective short-circuitcurrent
shall be at least 100A.

RA NXA

costp=

NIA

Y’ 3.4l8.4.3 Ve rification of air clearances a nd creepage distances
. .,. -

Tne air clearances and cieepage distances shall not be
smaller than the \elues indicated in Table 15 and
Table 16. whereby Table 16 shall be applied to items 1).
and 3) according to Table 15. - '

2}

Single pvc cord. not
applicable

NIA

l l

yr
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Clause Requirement -=- Test i f I Result - Remark I Verdict I

‘ 1) Between live pelts of different polarity NZA

Creepage distances in millimetres
- r rn.s. voltage 320 V(L-N,LrN-PE)
- lvlatenal group M
» Pollution ‘ 3

NIA
Nil’-'1
NIA

1) Between live parts ofdifferent polarity ———” ————
2) Between live palts and ___ i __ NIANIA

—screws and other means to fasten a covering, hating __ r’i
to be detached for mounting the SPD WA___l_____

—fastenlng surfaces (note 2) NM
I -screws or other means tor fastening the SPD (note 2) —-'1?" NIA
Ii —bodies (notes 1 and 2} ———'fi-

3) Beéween the metal parts oi‘ the tfl§’gotinector mechanism NIA
an
-bodiesutnotemt)‘ ""1; ‘ j . ." " WA

I -screws or.oth_errrlearis forfastening the SPD covered by d|e|etfi[j
- - - - ~ test

Printed wiring lnatetiai. ——
- rinjs. voltage" " ' ' — MA
- lvlatc-rial group i WA

I _P0Huflon I requiredlmeasured WA ‘
I l

I 2) Between live parts and I ,l
---screws and other means to faster} a covering, having I.

to be detached for mounting the SPD —"- —“— NFA
-fastenlng slirfaces (note 2) —I —-— N,=,o,

. r._ .. - » r—screvvs or other nieaifis tor fastening the SPLI tnote 2) I ovefed by CIIEIECIIC test WA
-bodies {notes 1 and 2} NIA

3) Between the metal parts ofthe disconnector rnechantsm )
I I and ' I _— IT‘ I

-boclies(note1) T‘ I NIP‘
-screws or other -megans for fastening the SPD I N/A

T% s~R

l
1 _ I 4I n ". .'

V

l l l
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Clause Requirement + Test Result - Remark 1 Verdict

NOTE 1 - Definition §eé's.:i.6 a) P P

NOTE 2 - lf clearances between live parts ofthe device
and the metallic screen or the surface on which the SPD is
mounted are dependent on the design ofthe SPD only and
cannot be reduced when the SPD is mounted in the least
favourable position (even-in a metallic enclosure}. the
values of lines 1 are sufficient. NIA

?.2.5.4 Statusindicatur ‘

ihe manufacturer shall provide information about the
function ofthe indicator and the actions to be taken alter
change ofstetus indication P

A status indicator may be composed of two pans (one of
which is not replaced when e.g. a plug module is
changed). linked by a coopli rig mechanism which can be
mechanical. optical. audio. electromagnetic, etc. The part
of the status indicator which is not reptaced {e.g. base part
of socket) shall be capableofoperating at least 50 times. P

Where there is an appropriate standard forthe type of
indication used. this shatibe met by the non-replaced part
of thestatus ir.o'ir:at0r. with the exception that the indicator
need only be tested for 50 operations. P

8.3. 3.1 Residual voltage with 8i'2IJ current impulses T3 ‘-
' P P lClass l. 8120 current impuises witn a sequence cfcrest

iraiues of 0,1; 0.2; 0,5; 1.0 timesthe crest vaiueofliiip shall
be applied.
0.1 times I;r|"'_\
0,2 tlmBS IH'l'|J

0,5 times ilrrp

1.0 times lirip _ .

Class ii. 8320 current impulses with a sequence cfcrest
in. 0.2ln. 0.5 in.values of 0;1: 0.2; 0.5; 1.0tiniesi..sha!| be applied.

0.1 times ill
0.2 times Iii _
0.5 times in
1.0 times i..

If the SPD contains only voltage-liniiting components. this \
test needs only to be performed at a crest values of liwp for

KAI

KAI V

RA! V
V NIA

l
KAK

1.0ln

1.0In NIA

test class I or |.|i for test class ll. WA (V
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One sequence ct positive polarity and one sequence of
negative polarity are applied to the SPD NKA

When |iT\£|Ji is declared by the manufacturer an additional
8i'20 current impulse with a crest value oflm, shall be
applied and the polarity that showed higher residual
voltages in the previous tests.

l

NIA

The interval between individual impulses shall be long
l enough for the sample to cool down to ambient
temperature.

l

N/A

Current and voltage osciiiogram NIA

Crest values - discharge current versus residual voltage
diagram to In or its NIA

i ;

The residual voltage used for determining the measured
limiting voltage is the highest voltageyalue corresponding
to the range of currents for:

~ class Ii up to l..i-.i. .
- clas.sl_l:uptolii. . - NJA

The value for detennirririg‘ttiF.;,.1's""the highest residual
voltage measured at-surge-currents-up to I... |[113_:|_ or L111), as
applicable depending on the SPD test class. NIA

?.5.‘l.2
.7 --1‘ »-—

Overload behaviour --

lf an external maxirri-urn overcurient protection is specified
by the manufacturer. the SPD shall be loaded for 1 h with a

l current equal to 1.6 times the rated current ofthat
maximum oveicurrent-protection. NIA

8.3.5.3 l a) Test at the declared short-circuit current rating
l _ . Ti" . ‘T’ T .The test lS canted out twice with Ul-iEF applied once at
l (45 1 5} electrical degrees and once at (90 e 5} electrical
degrees alter the zero crossing of the voltage. NIA

8.3.5.32 Additional tezit for SPtJ’s failure mode simulation

l-or this test any electronic indicatorcircuitiy may be
disconnected. ' '

l

P

i

New samples shall be used and fitted as in normal use.
acc. to the manufacturer's instructions and connected with
conductors ofthe maximum cross section acc. to 8.4.2.
The maximum-length of-the cables connection the sample
shall be of 0.5 ni each. ' ~

l _ _ __

aat

§°§;il-3“?
micaf
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it recommended by the __

1200 Vrms *5!-0‘?/o

- SPDs with Ut; rated

The test sampie shalt be connected to a powerfrequency
voltage source at the following conditioning voitages:
- SF-‘De rated Uc up to =14U\/, apply a voltage equal to

equal to 3 times Ui; "’5i.|-ii/=1

'l2ODV P

above 44U\/, apply a voltage NIA

For all types ofSPDs with Uc up to 180V. the conditioning
voltage may be reduced to 600V if for voltage switching

l type SPDs and for cornbination type SPDs, any voltage
\ switching components operate at this voitage. NIA

manufacturer according

The conditioning ioitage is applied for a duration of5 s ‘Er.
u%. The prospective shon-circuit current of this power
source for conditioning shall be adiusted to a \elue 15
between 1 A and 20 fi-mt ‘5i_¢i%, as provided by the

P

tc 7.1.1 d5).

Following the appiic_atj_o*n,pfthe conditioning mltage equal
to Una "?‘!.§‘% with a short-circuit ciinentcapabiiity as l
given below. shall be i.n.piii.+ito-the samplefor a period of
5 min ‘5i.ti°/ii or for at l-east 0,5.s after interruption ofthe
current by an internal or external disconnector.

P

Figure 12 and Figure 13

The transition from conditioning voltage application to Una
application shall be performed without interruption The
current flow through the SPD shall be monitored. An
appropriate test circuit and timing diagram is shown in

The prospectixe short--circuit currentofihe power source
at Una shall have a tolerance of *“'i'.@°.4-.1 at the location
where the SPD is connected. The power factor of the
power source shall comply with Table 8.

Tf:~ 1—- c r er" P

iii V7 7 T P

Each of the following tests shall be performed on a new 100A
set of three preconditioned samples as-above at UREF with
a short-circuit current of 1 GOA, 500.11. and TDOOA,

l respectively, unless these values exceed the declared
shortcircuit ratiing ofthe.SPD,

ijnf P

not exceed 100 ms.

A further test shall be performed on three preconditioned BODA
samples as above and at Una» with a prospective short-
circuit current equal to the manufactu|"er‘s declared short-
circuit current rating. For thistest, the time ihtemai
between the completion ofthe conditioningtest and the
application of Utter shall,be,as short as possible and shall

Wu“ P

wt it

Wj
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If all measurements ofthe leston the first set otsamples
(l00A test set up):
c either show a dis_corinectio_ri within 5s during the

application ofthe conditioning voltage \ NXA

OI‘

- the current through the sample during the application
of Uni; after conditioning does not exceed a value of
‘ln'iA - r - - - - .

OF .

- the current thiougii the sample during the application
l or UREF after conditioning does not exceed the initial

value determined at Uner before the test by more than
20%

no further test is pertonhed
- r

Pass criteria

For this test any damage electronic indicator circuitry P ‘
during the conditioning testis not regarded as a failure.

\ c No mechanical damage Q -V I - l P

i SPDs having an IP degree 2 ii’ 2X - no live parts IP65 F’ T
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 noirnal use.

M
‘ personnel orthefacility~ .- -.

There shall be no explosion or other hazard to either P

N
- ’ ’ l

"lhere shall be no liashovei to the metallic screen and the i P
6 A QIJQG Fuse connecting the screen shall not operate
during the test.

Additional pass i':rit‘e'ria'e_xc'ept' for: WA
v short circuiting type E~3PDs
o SPDs where the current is interruptai or no significant

current flows during the application of Una.
where no disc_onnection_ occurs.

H

l

Disconnection shall be__p[o_y1de_d_py one or more internal or WA
‘ external disconnectorisi. Their correct indication shall be ‘
checked. L L L

l __ _ __ _ . _

%i %~%
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J If disconnection occurs ofuring the test, there shall be clear
evidence of effective disconnection of the corresponding
protective oomponent(s).
if internai disconnection occurs, the test sample is
connected at Ui; and rated frequency" for 1 min.
The current flow shall not exceed a value of 1 t"nA.

NIA

Currents through coinponents connected in parallel to the
relevant protective componenttst. are disregarded for this
measurement. NIA

lCurrent through the PE-terminal shall not exceed 1mA
if there is more than one possible connection arrangement
for normal use, this check snail be performed for ail
arrangements

N/A

NIA
7.6.1.3 Vibration and shock (iriforrnative)

ZB-2 2

Vibration and shock tests shall be performed according to \
- EN 60U68~2-E for sinusr.-idai vibration test i

.-,.

~ EN 60068-2_-64 TC.-f'Dl'0Ezdb8i1d'l'8l1dOt’fl tiiioration test
- at soosa-2-27 fcit'“sitC=cl<-Tess I -
Transportation '

NIA
N/A
NIA

Usually SPDs within their packaging are subiected to
mechanical stress due to.ti'ans_portation. This should be
checked by a vibration and shock test in accoidanoe with
EN 60721-3-2 NIA

ZB.2.3 Speciat apptications . . .
* l T * * ‘l

Special applications ofSPDs riiay -'equii'e additional
vibration and shock tests, on the device itself.
Typical values can be found in EN 50'r’21 -3-3' and can be ‘i
as shown in Table ZB. 1. . NIA

Furthermore other appiications like railway may require
different parameters that are given in corresponding
standards or cl-irecti ,1 froniappitcatioiis For instance p
required parameters for railway vibration and shock tests
are given in EN 6t3?3. - ~- " NIA

During the sinusoidal and random vibrationtests (If
requested). the sampie should be powered under Uc with a
short circuit capability ofatleast 5A. i NIA

ZB.3 Pass criteria '_ '

ks
“ r/
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‘ c No mechanical damage--1 - - NIA

D Determination of the measured limiting voltage: UP5 V

according to 8.3.3.1. but only at a crest iraiue
corresponding_to l_ilTI-1 for test ciassl _ _ RA! V

l

NIA

according to 8.3.3.1. but only at l.i iortest class ll KAI V NIA

according to 8.3.3.3, but only at Uoc iortest class lll KAI V NIA

SP Ds tested acc. to class l and it containing switching
components:
Front-of-wave sparkover voltage acc. to 8.3.3.2
All measured peak values (5 pos.i'5 neg.) below Ur- kV NIA

i7E No excessive leakage currents shall occur alter the test
T _' “‘_‘_'.."‘F.\ :

If there is more than one possible connection arrangement
for normal use. this check shall be performed for all
arrangements " ' " ' 1 ' ' " ' ' NM.

. .-L1.-. -._.?::_:a. T. .='--=— . - -. ..

The SPD shall beconnected as for normal use according
to the manufacturer's? tn1§ttucaons'io'a'pcwei supply atthe
reference test voltage (Use?) ' ' ‘ '
The current that flows"tl1rough each terminal is measured.
lts resistive coniponent trneasured at"ltie"crest of the sine
wave}

I shall not exceed a value ct "l i'nA
OF '

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

UREF= V NIA

N./A
i

p NIA

l l

Any resettable or rearmalcie disconnector shall be switched
oft‘ and dielectric withstand shall be checked by application
of two times U1; or tCl0t1l_\;’ ac. whichever isgreater.
During the test, no itasiiover, iJ|’Bé1l<.dl3Wl1 of it isulation or
any other mariitestation ofdisruptive discharge shall occur.

I - -

Us: V

test voltage
l

NIA

V NIA

"%.,
‘R

W '
3
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For SPD modes connected N-PE only, the current through
the PE-terminal shall be measured. whereas the terminals
are connected to a power supply at UQ. U¢,= V

Its resistive component {measured at the crest of the sine ins = mA NIA

e shall not-exceed a value oft mA

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

NIA

NIA

‘ G Internal clisconnectors shall not operate during the test and
shall be in working order afterthe test. \ NIA

I l SPDs having an IF’ degree -2 EP 2X - no live parts
accessible with standardised test finger. applied with a
force of 5 N, except the ones whiuh are accessible when
the SPD is fitted as in nurmal use. NIA

..’

[Q/.
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LAUDO DO TESTE IESNA LM-80-15

Método Aprovado: Medigiio de fluxo luminoso e manutengfio de cor dos SMD-50505, matrizes e
modulus de LED

Cliente : SHENZHEN CRESCENT OPTOELECTRONIC CO.,LTD

Enderego : Building 12,Shiguari industrial park, Goming Town, Gongming New Area,

Shenzhen, China

Nome comercial , ___,___ _
$3; " ‘I \"'_r"1 /‘f’ |'- .5 _

 =»‘“w

Laboratério de teste ......... .. ; Shenzhen Southern LCS Compliance Testing Laboratory Ltd.

Endereeo : B Area, 2F, Building B, Zhongyu Green High-tech Industrial Park, Wenge Road,

I-leshuikou, Gongrning Street, Guangming New District, Shenzhen, Guangdong,

China

Descricao do produto ........ .. : SMD-5050

Modeio : S01-ESOQ

Classificaefio : IF: 160mA, VF:18-36V

} Data do teste : 14 de setembro de 2018 - 20 de abril de 2020

Data de emisszio : 30 de setembro de 2020

Testado por: Verificado por: Aprovado por:

[Assinaturo] [Assinoturo] [Carimbo eAssinoturo]

Zero I-l1.rz|ngjEngenl1ei|'o de Projetos Ian Luof Diretor fesse Liuf Gerente

Resurno do teste
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Condicao do teste do vida Lltil , Resume dos resultados
Manutengéo Variatao Densidade de Densidadc media

Condicfiu de cmreme "'“?f"““"§ do Dumciohdn media de lumen cromética poténcia media de correntetestagem tmA) Invo ucrn [ C) taste [ ] [%] méxima (ADV Wwmmz) [mA/"W21

14000 94,88% 0,0043
14000 94,4-5% 0,0046 0,152 6,4
14-000 93,84-% 0,0048OJMM F‘5"‘P_‘cncotn ca<::|ca ??i?..'.§*" "‘onu13u101

1. Niimero de fontes do luz em LED testadas
- 25 pacotes testados a temperature real do involucrn de 54,3°C

- 25 pacotes testados it ternperatura real do Involucro de 84-,1°C
~ 25 pacotes testados it temperature real do involucro de 104-,6°C

2. Desi:ri|;:'-:io das fontes do luz em LED
- Nuniero cla pegs: .S{}l-ESGQ
~ Tipo ria pegaz SMD-5050
— IF = l60mA, CCT [Nominal] = 2700K-25000I( l

3. Dose:-ioao dos equipamentos auxiliares
1] Sisterna EVERFINE LT-200A do teste acelerado de vida am para LEDs
2] Esfera integradora de 0,5.
3) Sistema fotoznétrico, Colorimétrico e elétrico SENSING SPR-3000 para fontes de Iuz

4-. Tempo do operagfio
Os SMD-50505 sin ativados por uma corrente continua constants.

1" ~ Numero de unidades 1 25 a 55°C, 85°C e105°C
- Corrente de ativagfio: 160mA
- Tensfio tipica: 18V-36V

5. Coodigoes ambientes incluindo fluxo de ar, temperatura e umidade relativa
0 fluxo de ar rninimo émantido na cémara.
A temperature ambiente ao redor dos SMD-50505 deutro da cfimara é controlada pelo fluxo do ar e as leituras do termopai‘ sfio
monitoradas.
- Temperature do involucro: Controlada a -2"C

- Temperature do ar na cercanta: Con trolada a -5°C
- Umidade relative: < 65%RH

l.L-‘llltlfi at.» 'l"e.-srt-.\.<; N‘?-‘ LM-B0-2015 P1-ts-1 ds 14
l S them LCS Compliance Testing Laboratory LtdShem: ten ou - I _ 1

l'Ind.: B Area, 2F, Builtlliig H, Zhongyu Lir::e|1 High-Lech industrial Park, Wenge Road, Hushulknu, Gnngimng htreet, buangmtng N cw District,
$Ite|r.che|\,iT!1:na I
Tel: +106] 0755-29371520 | Fax: +[B6] M55-298? 1521 l E-mall:wubmaste|'@lcs-::er{.co|n | llttp £m\-"r-,', as--1 1-rl-writ

*”%Pogino 2 de I4 _ _ I
1_. -' = ,~".t'_'. |rTv;:I-t'i!=;,' r1r:r._1|: t-.Ill aft '| lTti_,_ll1:'.':'.I CUl'lllbC-ll O2 de leve elro de 202!
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6. Tomperatura do involucro {tomporatura no ponto do tests]

Ts Measurement I

Laudo H91 LCS180508U46BS0l]2

7. Corroute do acionamento das fontos do luz do LED duranto o tosto do vida titil
Consults as subcléusulas 9.1, 9.2 e 9.3

B. Fluxo luminoso inicial o tensao dirota
Vet" tabela

9. Dados do manuteogao do lumen para cada fonte do luz do LED imlividualmente
Ver tabola

Quantidade I Modolo Ntimero do série
25 S01-E5OQ A01-A25 [55°C]

25 S01-ESOQ B01-B25 (B5°C]

l 25 501-Esoo C01-C25 [1£J5°C]

l_i.li_lt.lH tle 'i'es'te.‘; N" l..l'Vl-HQ-2015

Slicnziien, China
'1“:-|;+teoIo?55-zuarlszil l |==><:+taisl 11755-293? 1521 I E-mail;wo|1:nnstoI‘@1E5“7°fl-5°"! I ltm_t;_u__...i.»1~' "M-'l'"~-rrrl-<"=-
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-5' :11 _-.’|.ti'| .-_' - t "f_!_.lYiq:=ai=..- Llaatli =, ...;=

— I .i ~ l.-.5a_v_rg_|3'§ E".|=.:r' "">

Pag. 3 do 14
C Shenzhen Southern LCS Compliance Testing Laboratory Ltd. _ _
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9.1 Condigio de test:-lgem 1: 55°C. Corrente de acionamenta: 160n1A Laudn 119: LCSIBOSOSD4-6BSD[]2

Ila m
\‘um Flu:m[|m} re. T= 55‘C Ma nnuanqfin all-|um|1\usi:iic1:['M.J

Nu Oh lliflfll-1 { 2001111 irmnh 4011011 5001: fi00fl1| 700l'1l| B00611 ‘lflflflh lflflflflh 1 HIDU11 1700011 1300011 1 I-HTFIFII1 1

M31

1

1 ::3.='1 652.1
\

r.'I.u I 00.30 1|JU.01 £19.75 ‘ 'i|‘1.3‘J "!'J,Ll5 05,77 911.211 ‘ ‘l1i.U0 '17.fi1] 97.0‘) 410.55 ‘ ‘Jb.1'1 05.52 ...|_.;H

‘ M12 211.75 :.52.l r;7.7 11:11.25 ‘1"1,'lb ‘J*J.71J Dlipll 93.05 93.65 '.1B.l'i 97.95 77.55 97,0 1 =n..3s us.-1-1
\

‘IF...Ifl 1

\1
"+31 \

M13

\.
1 13.70 051.‘! -2.8.3 ‘ 100.111 99.01 99.59 ‘ 99.35 99.0‘! 99.6‘? 99.20 ‘ 97.96 07.6‘? ‘$7.06 un_45 .

\
95,02 5\5.4e| ‘ 'H.‘.i{1 ‘

‘ Ml-I ‘ 231.9 1151.7 t|B.l 100.21 139.9? 129.64 49.31 '!q.il1. 08.65 98.25 "7136 97.54 'N:.'5‘9 'Jb.*i1l q£u,lJ3 ‘iS.5fl 1 95.07 1

M15 13.75 652.0 68..-1
\

| 00.117 99.96 !]'3.b2 119.39 95,57 08,57 99.55
1

97.‘)-I U758 97.135 110.52 ‘ 95.05 95.43 94.87 ‘

Alli: ‘ 23.74 550.7 67.5 LU1J,15 ‘I934 99.72 95,]-1 'lB.‘J‘! 93.6.‘? 98.27 97.97 57.60 97.15 96.61 96.26 95.75 1 95,27 1\
Au‘? 23-.:'.3 {:51}? 69.0

.
100,25 lDD.EI2 ‘V1.71: ‘W31 I;-a.n-1 99,71 513.39 97.90 97.611 '17.U3 qEr.4B 95.93 05.37

\
*1-1.3.1

1
.1 FIR 21.71 b51.'I r.L!,.i |.1‘H1.l-I 99.93 00.70

1
\9'1.-1: ‘JUST -18.152 98.5-1 07,98 '11-'.u3 07.12 015.55 96,111 '15.5'l ‘35.1H

‘\
Ml‘? 23.74 651.7

.
(17.0 100.41 100.22 '1‘3.B£i 99.45 913.96 913.5‘?

1
93.47 07.94 lI7_5Q 07.113

\
‘Jb.»\1] 115.04 '15.} I '1-1.117

.-\1!I 21.71 5511.5 (27.8 lD£l.1.5
\

IUfl.D(. 5111,32 ‘N33 98,117 08,77 411,3‘? ‘ \‘-!'.".Q0 "J7.4f: =:[..‘!1 911.2‘? 953-1 05.2!) HI1.:.T

All 33.70 651.9 158.3 1 111,21 10lI.lJ I ‘1‘7.7h 09.35 ‘ 113.91 03.53 ‘I815 07.05 97.4-1 96.31 '}£:.2h ‘J 5.73 'l5.2|l 'H_75 1

A12 23,72 65 |..'1 2111.1 ‘ 1DU.2S 1 li1L1,UB 519.31 99.36 Q8351 98.1511 ‘I929 ‘ 07.05 1473.2 u!..II‘.‘ -III.-.35
1

‘|5.B\'I ‘P5217 '1-1.73 ‘

.\1:
\

‘ 23.74 552.0 57.9 lfll‘;|.13 ‘ LI]B,|I|6
7.

99.75 09,11 93.1218 93.59 58.1? 517.513 117.47 46.‘?! \)1\..5r= M5,‘! I 95.30 011,78

A111 23.70 ‘ 651,0 68.2 100.08 90.94 99.71 99.35 9'9."-I 53,55 93.3! 97.97 97.53 §fi,9O 96.32 1:15.79 95.13 E-1.513

p\15 23.73 r.52.l
‘_

E.1".b 1.[.llIl,20 1,011.00 99.112
1

']'iJ'.4 1 9B.117 uB.n:I 98.1 '1 ¥F?.fl:. ‘:|7.4b 96.32 ')L|,1‘3 115,05 ‘1'5.t!7 ‘H.115

ML. ..... \ 1.513
F

63.4 100.25 99.95 99.70
\

‘$9.11-5 98,34 93.70
'\

‘J B.2S 67.11111 97,-lL| '3fi.93
‘.

ql..3'1 -15.91. "$.32 Ir-1:1?
M7 33.7-1 ‘ b5IZ.1| 611.5 1511.33 1.00.06 ']‘J.7*J 9'1,-I1 r.~n.s:> 135.65 051.15

..
97.93’ 117.63 'I7.LI'.~‘ '.\n.u7 96.23 '1 5.711 85.17

‘ MB 23.77 1:511!
1

67.11 100.15 99.97 |:n_j.\‘2 130.31‘. ‘F831 08.1.5
_‘.

‘4B.!7 ‘17.‘JlI ‘|7,5{| “b.‘37 2I:..4~1 ‘J 5.93 '|5.3‘| u-was
.|\'l'J 23.73 651.13 63.3 I |I|D.1B

\
l.DU.lIl[| 'J!I_75

.

\.
90,30 1 95.97 95.72 98.28

\
07.90 97.561 95.90 00.35 05,7‘? 95.1.1: 'M.7il

A20 23.7f.| 551.7 .-.... \ 1110.33 1UU.l11: 99.82 99.-1| ‘ 98.313 113.70 95.11! 137.96 97.4‘? '-76.‘! 1
\u1..3u 115.90 95.35

\
"F-1.90

1 121 1 33.71 051.8 lI7,b ‘ 100.07 1 'J'I,'1B 'l!i.'.7B 119.35 05.93 95.50
1

98.18 '1'-"BB 07.51 1211.57 *1r|.22 ‘lib!-I 05.114 II-1.5! ‘

M22 ‘ 23.7] {.51.-1 1-7.7 1011.15 99.97 99.69 99.31} Q1180 93.6] 95.111 97.13‘! ‘ ‘H7.-17 ‘PE.H-1 911,17 ‘$5.8-1 95.01 ‘I-1.-‘HI

.423 23.71 651.5 h9.l| 100.23 I Dl1.0-I 99.81 59.37 98.92 99.72 ‘JBA-ll ‘I733 97.1.2 07.111 ‘if.-.514 '1b.1.-*1 9S,:.2 ‘$5.11?

J13-I 23.75 552.2 57,5 1011.27 11111.53 00.77 119.41 1 05.88 95.55 911.15 97.‘JD '!7.53 '3 7.03 913.49 ']fi,DB 95.57 95.12

A15 23.74 551.1:
1

|'|3.‘1 1011.53 1 00.11-1- 99.76 99.41
1

118.113 1:31.? D113‘? 'l7.'JI 97.56 97.1-I3 ‘H1213 ')ls.U5
1

95.51 ‘IILQH 1

1 Midla 23.73 551.3 65.9 100.22 108.01 99.75 119.35 95.95 'JB.b5 88.29 '17.‘?! 97.55 95.98 90.4.1 .
\

515.‘)-6 95.3!» ‘ 94.88 ‘

Nzdinni
. .
‘ 23.7: 551.‘! 1 58.1 1130.23 100.01 99.76 99.39 ‘ 98.94 93.65 98,27 9731 ‘ 1117.56 96.99 96.40 95.93 I-15.35 '.N.Fl7

Demo Pad rin 11.0239 03 ‘J53
1

E1303 . H.089? H3639 13.111515 D.l.13IH 11.0694 0.0501 U.‘L2fl5 0.1]-$01 lJ.fl?1-1
1

0.0755 1. 0.1.297 ‘ 0.17411 I12D66 0.2 lfllt\
1 Mix. 23.77 651,2

\

n8.fi 100.41 100.22 95.58 99.45 99.99 Q81? 93.55 93.111] 97.09 07.15 913.5? ‘I521. 05.75 95.2? 1
Min. 23,68 650.5 57.4 1 100,117 99.9] 99.52‘ 99.31 $8.33 "$.55 95.14 97.116 97.-H 96.31 mi? 95,51 ‘-15.01 94,13

Laudu Lie Testes NQ LM-88-2015 Pig. 4 dB14
Shenzhen Southern LCS Compliance Testing Labnratnry Ltd.
Hnd.: B Area. ZF, Building H. Lflhungyu lire:-:1 High-tech Industrial Park. We-nge Road,HEs1‘1l.1|.1(Du,fi|J!'|gn\ing Street. Gu-.mgmlng New District
Slu-|1?i1n-2:, Llhma
"1‘r:|:+{Rh] lI755-29371520 1 Fax:+[B6} G755-2957 1521 | E-mail:webmasterfirlcs-cert.|:nrn 1 t1T§;\'Hr~-w-.‘.- t..'.;'—~.s-I;I.;.'1_u.|1

Pc'1ginc:| 4 de I4

.

- = .-..‘-'.’|=|r~i*.-...: O F.1§=".'.><_‘_..:!'ne§':!<.= ’.'..‘-::..3rr'|c.1! .'-.=.':r"|1 |r"1g.'.*.i<§?r. CL.II'i’FibCl. O2 C1616! e_>rc~>iro dfié 202]
- .-‘-.r.-."!|".:-.=; i<"...;;i-1.52» i.r.iL..-.2-t -- .1 LI"... :.__I-'.»+.|~ .-"1 I . .- .



. ."I: Luudo defesies Rubric; 2IO201- 01

1';

"r~|_.\' 7' _r\'1 I -.

.-Z-2--_.

.._. .. i.--U --- :. L1; ='}{.'.r-7 ‘-'.' 53- -' w1.; I .- |»" .,'- -~|'-M31. J; E.-K1; _ -— 1...

ANDRE Rams BRUEL 0 “W Er... 1 “
. Trc1c:lu1orPUb|ico e lnférprefe Comerciol ""|=|,., M ' " ' '

““"°w""" - 1- '- -. 1' I-"=-5-1-';i..:I -':-: %=.:=e . :: -.'" I" .1. 1 I H '

"1.

I F\‘|VU.[é\. ®Lahore torso de Testes _. 9
5'h:Southern LCS Compliance Testing Laboratory Ltd. 3:;f'$?~** =°°‘ *°"=*

9 1.1 Conrligzfio de testagem 1: 55°C, Currents de acionamento: 160rnA
Laudn r19: 1..CSl80508046BSOU2

T= 55’E U':r|:u;§o crnmitlrn [Au'v'|

Nn
I1 1.:.T:N|

1001111 201|0h 101'! 0h $110011 Sililflh b00011 700011 0110011 00001! I 0000h Ilunuh 12110011 1':1|100h HU00l\

.1101 0.2 501 0.5200 2001: 0.11002 11.11005 0.0008 0.0010 0.0014 0,001? 0.11020 0.0 025 0.0023 11.0031 0.11033 11.0010 1l_L|1I3K| 0.0043

-1102 0,2 500 0,5250 2998 0.0 005 0.0007 0.0000 n,:mm n,nuu mum 0,0021 0.0027 0.0030 0.0032 11.0 034 0.111130 11.0 0411 |‘|.0Ir-i1

1111.1 11.2-In? 0.5203 240? 0,00 03 0.0007 0.0011 0.01111 11.110 I5 0.11015 0.11022 0.0 020 U.00I1-1 0.00111: 0,0 03151 0.0 0-10 0.0 0-41 0.00-ll!

1111.11 11.2405 11,5 262 200? 0.00 0'1 0.110116 0.00110 u.uu1 1 n.uu : 4 mun 0.11021 0.0 025 0.00211 0.0020 ::,un32 0.0 0'13 1l.1|II3'.' |1.n:mr

11115 1.1.2501. 0.52515 ‘.1081 11.0003 0.0001: 0.0009 0.01113 0.00.11 0.0 L111 11.110111 11.00 25 0.0030 11.0033 l.l,L| 03? 11.11040 11.U1I-13 umm.

-M11! 0.2 500 0.5350 2992 0.00 03 0.0001: 0.0011 0.0012 0.0014 0.001? 0.0022 0.0026 0.0112? 11.0029 0,0032 0,0034 0.0 030 0.0042

80'.‘ 0.2 502 0.5200 Z001 n,n0Cr§ 0.11007 0.0000 0,0111} 0.00 l5 0.0013 0.0020 0.00 25 0.0020 11.0031 11,0 035 0.0030 11.0040 0.0043

Auu 11.2 490 0.52511 2008 0.11002 11.011115 0.0110? 11.01112 n.uu 1? 0.0 020 0.11024 0.111130 11.0031 0.0032 0.0 035 0.11039 0.00-11 00045

-"1l1'| 0.2 -190 0.5203 200‘) 0.110113 0.001!-1» 0.0000 0.0011 0.11015 0.0013 0.11020 0.0 021 0,0021! 0.00111 0,0 033 0.0 0311 11.0 0110 0.0012

/1111 11.2405 0.52152 2903 u.ufltI5 upunu 0.0009 0.001.]. 0.00 I '1 0.110111 0.11010 0.11025 0.0010 11,0032 0.0 0.11: 1.1.0040 11.0 0-11 1-|.U0'1.‘1

MI 11.2 -195 0.525-1 2.990 0.1100 1 0.110114 0.1100? 0.0009 0.11013 0,110 lb 0.11023 0,0 uza 0.0 032 0.0 0311 0.0 03‘! 0.un43 11.00-1!‘. {L00-1U

.1111! 1.12 4%? 0.526-3 29‘-12 01:00.1 upon? 11,0000 0.0010 0.00 l-1 0.00113 0.0022 0.0 0211 0.0 028 0.0030
w

0.0 03$ 11.01135 11.01.1111‘ 11.11040

M?! 0.2-I05 H.525‘: 290-I 0.110 03 0.110115 11.1100? U.\10 1.3 0.111117 0.11020 H.un2.1 0.002-1 11.0025 11.0 020 0,0031 1.1.l|D3-1 11,0 L111? 0,U 0-I0

MI 1-1.3 500 0.5355 2002 0.0003 0.0006 0.000‘! H.001] 0.0015 0.111] U3 0.00211 0.11025 |1.n 0211 1I.0 03 1 mm 0,0 02! 0.00311 0.0 L1-1L|

M5 0.2 -109 0.52152 2003 0.11002 0.0004 11.000? 0.0011 0.01111- 0.0017 0.0022 0.00213 0.0 030 11.0032 0.0033 11.0035 11.01131‘ 11.003‘!

1110 0.2-1% 0.52150 29111 0.002 0.0005 0.00015 11.0013 0.01111‘. 0.0010 0.0022 0.002‘) 1 0.0033 0.0 035 0.0037 0.0 030 11.0 0-I0 0.00-11

M? 02502 0.52115 2930 U.001J4 0.000?‘ 11,0010 11.0013 0.0011. 0.001‘? 0.002-1 0.0028 0.0 03.1 11.0035 0.0 0311 11,0 0'12 11.0044 11,0 0'10

M11 0.2500 0,5202 2000 0.0004 0.000? 0.11010 0.0011 1.1.011 18 0.0023 0.0024 Ll.01121'1 11.0 030 0.0 0311 0.0035 0,0033 0,110-11 0,00-H

AI‘! 0,240‘? :1 1.-| 0.- 1.1 a 20313 0,0001 0.0004 0.0 005 11.0 009 11.0012 11.01111: 0,0010 0.0021: 0.0 03 I 0.01.135 0.1103‘! 0.00-13 0.1101111 0.1111-11:1

A20 0.2 *1~J5 0.5203 2'3‘! fi 0.00133 1 0.0005 0.000‘! 0.0012 11.01115 0.01! 1‘! 11.0022 0.0020 0.110311 11.01135 11.110111. 0.11030 0.11012 n,nu¢4

2r 1.- - 025011 0.5361- 2'38! 0.00113 0.000-I n,n nus 11.0013 0.0111. 1- 0.01! 11-1 0.0020 11.0024 u,uu2q 0.0 031 0.0033 11.0035 0.003‘! 0.110-10

.1122 0.249 '1 11.5200 2905 0.0004 0.000? ll.1JU1J‘1 11.0011 11.01114 0.0017 0.0021 0.0026 11,0 030 11.0 U33 0.11031: 11.1103‘! 0,011-H 11.111145

0211 0.2501 0.5258 2995 11.0002 11.0005 11.00041 11.1101-1 11.001? 0.01113 0.0022 0.1102‘! 11.0 035 0.0030 1.1.0039 0.111.140 0.00111 0.110-in

R24 0.2409 11.52151- Z936 0.0003- 0.0-005 0.11000 0.0 009 0.0015 0.00 £8 11.0924 0.0025 11,0 030 0.11034 11.11030 11,110-12 0,004] 11,0 U-I5

1125 0.2 *1‘)? 0.5263 2'3‘?! 0.0003 0.01106 0.00113 0.0010 0.0011: 0.001‘! 0.0025 0.0027 11.0 033 0.0031 11.0031‘ 11,0 03°.‘ 11.0043 0,0045

Médu 02498 0.5261 2990 0.0003 0.0111111 11.0008 0,0011 o_nn1s 0.0111! 0.0022 0.11026 0.0030 0.0033 0,0035 0.0038 010041 0.0013

|\1:|.li:n|| ,2409 0.5252 29% 0.11003 0.01106 11.0004 0,001.1. 0.111115 0.111110 0.01122 0.11026 11.00311 0,0032 mun-as 0.0030 11.110-11 0.0043

Desvm
1-‘ nulrin ‘ 0.0002 0.11002 5.07117 0.0001 0.110111 0.0001 0.0111 0.00112 0.0002 ‘ 0.0002 0.11002 0.0002 u.0nr.|2 0.0002 0.00111 0.00113 0.01103

HM 0.25112 0.5265 I-QQB 0.01!0§ 11.0008 0.11011 0.11014 0.00 11! 0.0023 11.01125 u.nu:1.n 11.1.1035 0.0030 0.110311 0,00-13 0.0 0-I0 0.0041]

M111. 0.2195 0.5258 Z9111 0.0001. 0.01104 11.01105 nflliln 0.11011 0,1101.-I 0.111115 11.11024 11.01126 0.0029 0.0031 0.0013 0.003-7 0.0039
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9.2 Condiqxia de testagem 2: 85°C, Corrente de acionamento: 160mA
Laudo 119: LCS180508U46BSl}02

||.EI1l \\‘.[\"] Fluatnflfln]. Ra T=E5‘l'. Mlnuzengjn |lu:1u|::::\ns|dadc[".'..]

Nu. H In lflliflh Zilflflh 3011 flh -10001! Sun uh 611005 '.-'EFDOi\ Hflflflh ‘h'JDflh lllllflflh llflflflll llflliflh \3l'1l‘1|.1h l4i1fll1|\

i|[1| 23.72 h51.$ e.7.7 1flU.U5 man, 99.43 ‘J9.liE! 'iH..'F1 98.11 'I7.fiEl '57,-4|. q:',uu 115.49 ‘J b,115 95.1:-1 95.13 Q-1.511

1102 211,711 n5l.a H7}? 100,23 amen. 99.44 99.92 '3I'1,h'J 98,2‘) 117,73 9?,51 ~1:.,9? 913,43 95.911 q."..4(. ll4f]2 -.-1,».

I103 211,7] 651,1 67,9 100,15 99,3-1 99.-1-2 uu-.114 98.51! V8.23 'l7,7'£ ‘I 7.45 911.97 'Ih,I1-11. <15,|13 05.3-II FM.lfl'| ‘I491-I

H0-1 Z3.h7 [.513 {:85 100.04 99.7? 99.41 99.113 ‘iiI.'.'-'1 98.29 !!?,{aEl 9?,-$5 911.9] 9l!,3fl qs.-is 95.50 95.15 94.64

H05 23,7u 551,5 GS.“ 1iJlJ.UU 9-1,711 =2q,43 wan? 93.67 98,1! ‘1'.-',T(: 97.4‘) ‘J6.83 95.34 05.‘)! 95.1? 94.91‘ 94,3E|

llllh 23.78 b5ll,l 66.9 1HU.l!'| =r=:,1;5 =19.-12 95,98 -1a..ss 93.27 97,71 911.53 913.92 99,47 96,113 95.68 9517 114,1"!

flfl"." 23.111! 1.51.3 118.9 11111.12 90,87 ‘V9.41 99.02 ‘I811? 96.13 97.0? ‘Ti’.-12 FIIMN 96,24 ~|5,?q 95,24 Hun 114,2-I

EIOFI 23.75 ..s1.:= (:9.-1 1 00,05 09,7“. 99.41. 99.04 ‘ 08.08 'm.21 ~11‘-2.1 111,45 ua.BB 96,37 u5.'1u '15,‘!-‘I n5,u4 '1-1_n3

lJEl'J' '.'I3_72 651,3 67.3 1l!i3,|J4
1

99,2111; ‘J9,-lll 90.00 98.69 99.10 97.64 '1 7.4‘) 95,95 96,411 95,8? 95.41 F-"1.H11 '14.-1-1

I111: 23.1%‘! um." 1.15 1110.013
109,911. 9'3.-I2‘ 1.19.08 ‘ 99.?-I H825 97.69 911‘,-H 06.9! m.,u. 135,54 95,39 94.135 94.32

H11 22,1: 5.51.3 63.9 1613.05 -a :9 ~.: -.0 99.35 90.01- um? 83.10 97.73 117.45 95,9] 96.21! 11535 95.11 [J-1.7‘! 94.3 -‘I

I112 23,115 1551.5 67,1. 1IIi!,£|? H955} 99.44 ‘J9.ll2 93.63 ug.~.:2 97.75 -11.4» um: uz..n 95.145 'J5.1iI ‘HJ'.|h '44. I 2

H13 23.75 bf-1.5 08.3 99,97 uu.?a§
1

119.1 1 95.9? 53.5‘! 93.13 97.72 97.54 ul~.Q5 m=,4u 95,94 '15,-1?! M31-I H-1.-1|.

I114 23.74 551.5 65.5 109,113 99.9.3 99.43 915.98 'JH.?fl 98.11. =r.',?5 07,-:2 ea,-an. 92.33 95,85 95,32 I+4,'.‘f. 114,22

H15 23,75 551.5 61.3 1lIlI.D\'i 99.5? ‘ nq.»l2 -18.90 I|8.fiI -18.12 '1'-7.7? 97.44 135.91] £15.20 95,73 95,1‘! 94.29

Hj|. ‘1 £3,118 n51J
1

r..B,‘.-‘ 1lIlI,U.' ‘:l'1,HH‘ nu,-17 -=<1.n2 |_lij_ I-‘ ll '39.2|| 117.21. ‘I7.-I5 .1..,'35 ']u.42 ~.5,=aa 1? Ln .1 '1-l,i.h

I.»-1:. 1
1~1.'..u1 ,

El’) 23,71! B5 1.6 1.5.1: 100.65 99.86 DH,-ib 99,111 ‘?W.6b 9!-I23 97,71 07,41: 111.3: 115,2? 9fi.liS 951.1

BIB 23.?\|I { {J5 1.4 r.?,9 1flEl,lJt| 99.79 -N,-ll -19.05
1'

'1E.u7 ‘.1825 97.11-I ‘1T,1h ‘1E|.93 91:32 95.5" 95.31! 94,‘!-1 94.5.4

B19 23.314 G51.-1 ..'.-,a 1Dl},l3‘J ‘£19.89 99.3‘? 99.07 95.05 95,10 97.63 9?.-Q9 96.95 95.29 95.84 95.28 ‘H35 ‘il-LI‘?

11 uzn ‘ 23.?-"1 r.51,1
1

bE,? 100.11 -29,76 I;-9,-13 93,9? 9B.£|l 91.124 9733 97.5-1 ‘J 6,89 ‘J b,31 95.138 95,11! '1-1.95 ‘H.511

H21 2.1.71!
1
. |.51,1 lJ.'J 100,0? 99.151 99.-12 ‘l".l1lr 99,5‘) QBJI =|?,7-| 97.42 '15.’? I 911.27 ‘I512 ‘IS,1R "4114 94,11

I122 2332 {:|5J..lI l:?.3 1IllI.UH 99.71: ‘J9,-I1 ‘l9.E11 ‘£5.14? 98,23 arm 97,49 qr.,q3 ‘1Er.3ll =.s.?.1 '.s.:n ‘H311’ ‘J>l.H ‘

H23 23,72 650,‘)
.

[-8.4 1 00,06 -;q.'.'-1 99,39 'i9.L'1I 98.1‘-ID 48,20 97.?! \JT.'ll| '1h.9T 'J[r.-I5 90.111 95.5‘) 95, I T 9 -LEI! .

1
H24 23311 1.51.8 :'|T,i7| 1IIlI.l2 99.93- 99,37 -111115 '18.!-13 F18,|l 97.71 91‘.-15 116.91! 'JI|.3‘J -15.91. 95.55

. . .
95,! -I ‘ 9-1,11‘!

. 525 23.1-"T4 fi51.il 58.5 1110,87 99,91 e=.a,5u 99,!)-I 98,71 9921] 98.88 97.58 u.'.,~a? qa.44 95.99 955:. 95.12 114,5“

Médla 2 3,73
1

551.3 55,1 1|lll.fl7 9932 ‘J9.-12 99.112 99.6? 9524 'i7.':'l| 97,-1.8 96.92 96.35 95.8! 95.4-J. 94.91 I ems

Medium ‘ 23.73 . 551,4 87.9 100.56 958.1 95.42 99.02 'JB.bB 9312 97.?‘2 ‘J7.-H1 90.91 ‘ififib 95.59 95.4 1 9¢.9I 94,-1:.

Damn Pnirin 0.0321 6.4391!. ".5902 M538 0,046
a 0.0303 0.9350 0.5333 11,2091 0.2361 DJJ5-'12‘ 0.0140 0.0821 DJIIIL D3522 0.1::-w , 0.1-2:-n

Mix. 23.79 6518 ‘ $3.5 100.33 99.91 99.50 99.88 93.?-1 99.20 95.85 9?.bB 'l?'.ill.I 'J§.1'9 90,05 ‘J5.bB , 95.21 #139
.1

Mm. ‘£1.57
1 {.493 no.0 ea,-aw 09.1.1 '19.!-6 93.96 08.59 98.19 97,64 57,42 96.83 96.17 ‘25,h5 95.11] ‘J-1.b-I $4.11

95.31] '1 4 1.5 ‘

1‘ ,

.
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9.2.1 Condigéo dc testagem 2: B5“C, Corrente de acionamento: 16001.4.
Laudo n°: LCSISDSDBD4-685002

T=85"C Varlaqiu crnmitzca [.\|.r’v']

Nu. 0 ll
||' \r' . 100011 200011 30000 -10001: 500011 (:IJ|J0h T0001! fl000|I 00001! 100001! l10001\ 1200011 130001! 140001!

H01
I

0.2 503 ra In -.40.3

rrrm
\L| UH 0.011114 0.0000 lI.fl|.'II I ‘ 0.0014 L|.LIfl1!4 0.0021 0.002;. 0,0 02") 0.0 D3] 0.0034 u, 0 02 I. |].l103q 0,00-111 lJ,|Il14(. ,

B02 Il.Z-195 0,5251‘ 3000 ll,0I.|LM 0,0000 0,0000 lI.l!011 0,0015 0.001‘) IJ,0['r25 I
.

U.0030 0,003] 11.0035 0.0037 lI.l|u-I1 0,0043 0.lI|{l'H-

10:3 0,1-$248 0,5300 3002 0.0003 0.0 005 0,000? 0.0011 0,0015 0.0 010 0.002.. 0.0030 0,0033 1 l).I1Il.1-I 0.0 030 0,000+ 0.0030 |Il.0iJ4 1

1 I304 0.2493 0.5204 3008 I:,u 004 0.0000 0,00 |u 0.0014 0.0019 0.0022 0.0024 0,0020 n,0 03 IJ ‘ 0,0031 0.0034 0.0035 0.0039 0.0 042

E115 0.241-)8 0,5250 Z007 0,0 003 0,0000 0.00‘) 1 0,0015 0,0010 0.0024 0,0025 0,0029 0.0032 11.0035 0.003" 0,00-12 0,00-15 0,0048

B0 F. 0.2 49? 0.525! 1005 0,0005 0.0 000 0,0010 ‘ 0.0014 0,0020 0.0 02-i 0.0026 0,0 031 0.0033 0,0035 0.0 030 0.0lJ4lJ 0.0044 0.00411
‘I

B07 0.2504 0.5 262 300‘! 13,0 003 0.0007 0.0010 0.0012 0,001? 0,0021. 0,0 024 0.0030 0,0031 0.0033 0,00 37 0,0 D30 0,0042 0.0045

H08 0,2500 0,5 25 E. 3000 0,0005 0.0009 0.0011 11.0013 0.00 I11 l!.I'| 021 0,0 025 0,0029 0.032 0.0033 0.0030 0,0040 0.0 012 0.00414

I .0. 0,2 -I91 U.S2U;,' I007 0.11004 0.0003 0.0010 0,0014 0.0020 0,0024 0.0028 0,0033 0.0 035 0,0033 0,0010 0.0043 0.00 40 0,0 040

BIU I124‘?-I lI.52n4 3004 0,0 003 0.000? 0.0110’! ‘ 0.0015 l.i.0I| I '1 0.002? 11.0020 ILIJII34 0.00 35 0.0039 0.0041 0,004? 0,0 D46 0,0050

HI]

I
‘ 0.2 1'10 0.5200 300? 0.0004 0.0001’: 0,0 00? I 0,0010 0.0010 0.0 021 0,0025 0,0 0251 0.0031 0.00115 0,lI03Ii I.|.0I14-2 II,I1IJ IN I1.IIfl4EI

‘I

BIB ‘ 0.1! -‘III? 0.51165 3-003 0,0003 0.000? 0.0010 0.00141 0,0015 U.00Z1 I-I.0Il2:- ‘ 0.0030 0,0033 0.0035 0,0038 II,I'Ill40 0,0041 0,00 >15

BIS 0.2 -19.1 0.52 b2 3010 0.0004 0,0000 l|,lI00'-) ‘ 0,0015 LLEIIJIT lI,0 022 0,0 029 0.0 032
I

0.0033 0.00110 0,0 038 0.00111 0,0041 0.004?I.
Bu ‘ 0.2504 0.5261 Z990 0,0003 0.0007 0.00 I0 0,0011 0,001‘! 0.0024 0.002‘? 0.0031 0.0033 13.0035 003? 0.0030 0.0042 0,0 04-1

[I15 1 0,2-I90 0,5204 3003 0.0005 0,0 0011 0.0011
I

0.0010 0.001‘! 0,0 023 0.0020 0.0032 0.003-1 ‘ 0,0 035

0.

0.0 037 0,0030 0,00-II 0.0041

‘ R11. 0.2400 0.525" 1011!. 0,0 004 0.0000 0,000" 0.0015 0,0013 0.0023 0.002? 0.0030 0.0031 ‘ 0,0033 0,0 035 0.0037 0003:: 0,0020
I11? 0.2 500 0,5202 3002 0.0005 0,0 000 0.0011 0.0012 0,001‘! lJ,0 022 0,0 02:» 0.0030 0.0034 0,0030 0.0 I145 0,0 D-I7 0.0040

‘ 01H 0.2503 |J.52l_<2 300: 0,0003 0.0000 0,0010 I|,IJU1~l IJ.L1iI10 0,002: 0.0025 0,0032 0.0 LI33 0.0030

0,004 I

il,IJ U36 0.0041 0,00-I5 0,004? ‘

H10 0.?4‘3I'.l 0.5250 3011 0,0004 0,0001. 0.0000 I
0.00 I3 1.1.0017 0.0 023 0,0020 0,0031 0,0034 0,0 038 0.0042 \I,|J0-ll. 0,0 049 D.0us|

H00 0,2 4011 0.5250 301!» 0.0 00] 0.0007
.

0,0009 0,0012 0.0010 0,0021 LI.ll02E 0.0033 0,0 0:15 0,003? 0.0033 lI.00*H‘I 0.0044 11.0 D41.
I

021 0.250-I 0.5255 Z997 0.00011 0,0000 ".0010 0.0013 0,0020 0.0025 ‘ 0,0029 [|.l1031| ||,IIO 3'3. 0.0 035 0.003? 13.003‘! I.I.00=I1 11.00-H

H22 0,24‘)? 0,5250 ‘ 2997 0.0005 0,0 009 0,0011 0.0014 0.001171 0.U02?| 0.002.? 0.0030 0.033 ‘ l},L1I1I1r\ 0.0035! 0.0002 0,00-.4 I1.00-10
B23

,7
0.2501 0.5250 3009 0,0 U03 0.0 005 0.0010 0.0015 0.0013 0.0023 0.0021: 0,0 030 0.0 033 0,0010 0.003? 0.0038 0.00-I-1 U.|]lH»I ‘

I .11:-I { 0.2501 il.52i.T 3002 0.0005 lJ,II00? 0,0010
I

0.00111 0,0020 0.0024 I 11.0020 0,003! 0.0032 0.I|ll3{| 0.00110 0,LI 0'1-I u,||u-15 0,00-I?

F125
I

. 0.2 -1'14. 0.5261 3001 0.0003 0,0 D03 0.0009 13.00] 1 0.0011‘ 0.0 023 0,002? 0,0030
I0.0022 I 0,0 I133 U.UlI3f| 0.00311 0.00-12 0.0045

‘ I-'l|EdIn .
I

0,2490 I-1.5251 3004 0.0 004 0.0007 0,-0010 0.0013 0.0010 0.0022 0.0020 0.0031 0.0033
_I

0.0035 0,0033 0.041 0,0043 0.0 046

Mrdielli 0,2-FIB 0.5202 ,
I

3004 0.11004 0.0007 0.0010
I

I 0,0014 0.0019 0.0022 0.00:0 I 0.0030 0.1.1033 0.0 035 0.0039 0.0 0'10 .0043 0.0046

Desvln Fad:-50‘ 0.0003 0.0003 5,0000 0.0001. 0.0001 0,0001 0,0 D01 0.0002 0.0002 0.0001 0.0001 0,0001 1 0,0002 0.0002 0,0003 0,0003 0.0003

Mix. 0.2504 0.526? 3016 0.0005 (L00-09 0.00 1,1 0.00!!! 0.0011! 0.0025 0.0020 0,0034 0.0035 0,0039 0,0 0+3 0.001? 0.000‘! 0.0051

Min. 0.1493 0,5251‘: 2900 0.0003 0.0005 0.00-D? 0.0 010 0.0015 0.0010 0.0024 0,0023 0.0 030
\_

11.0031 0.0 0!!- 0,0015 0,0039 0,0030
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9.3 Cnnniigziio de testagem 3: 105°C, Corrente de acionamento: 160mA Lauclo n9: LCS180508{i46BS002

1|L'III 1 Urf 1-'1 ‘F-luxoilnul Ra T=1n5“C Ma-|ute|1;:u 1.1: 1:u||:|:u:\l:P:dn[%I

Nn Dh 1(!ll|'.lh 200L111 3UIJE1h
1

4!IiH1h Sliflh fiflflflh
1

Tflilflh
1

flDIJLIl\ ‘IDDDH ‘ lfiflflflh !1flUlJ|| I2flD[|h I31JfllJ|1 1 -lflfllllu

U11 23.74 6513.‘) 67.5 139,1l3 1 119.5-I 1115.25 93.57
1

98,27 97.911 117.42
1

96,30 1was -1n.22 95.63 115.17 12.1.1.5 ‘ ‘J4. I I1
£112 23,71} 051,11 n7,u '11i,9? 911,73 91I,27 ‘ 93,92 1 ‘:1 3.16 117,99 97,12 96.80 ‘ 9L|,4B ‘Jh.lIZ

1
'15.-1'1 ‘ 94.85

1
Q-13: 1 93.135

(IL! 23.73 L15|J.H BB1
1

11111.01 90,72 179.20 1 96.90 ‘ 98.21 97.9? 1 97.4] ‘ 116,75! ru..3:' 95,32 RI!’-.2] 'J<F.!'r|'IL 111

‘I-l.lh ‘$3.72

C0-1 23.59 1.50.“ (15.0 99,92 1I1]_£|LI ’"1.2l 98.91 133.21 97,97 97.44 110,85 110,51 9lr.D-I 115,53 114.98 '14.h3
1

1I4.1E ‘
1

LU5 £3.77 l|Si.1 ['19.] 913,94 ‘ 911.137 99,23 118.37 115.22 117.95 97.32
1

1llr.SlI 95.54 115,08 ‘H.-I5 93.311

‘ CM: 23.77 5119.6 £|b.4 99.9! 09,51 99.27 113.89 93.13 9B.Ul 97.36 ‘ 95.82

u:..s1 ‘ mu:
1

96,45 135,05 95.5-1 135.69
.

Q-l.t|H 94.311

E117 23.7] LSO] 1.11.5 10.11] 119.69 1]1I,3b ‘

1.
-mus 1 93.1? 97.99 97,33 9£x.86 ‘ 911.49 95.9! 115,31. ‘ 04,7 I 114,25 1 113,71

1 can 2.1.76 fi5fl.9 fiB.7 ~:q,=|e 1 '11l,7F| 119,30 98.87 ‘ 98,15 97,99 97,34 ‘ r-1='..n.1 96. 3? 1 ‘P 5.‘)-I 05.37 ‘J-Lilh "I-1.41 94.l'||'l1
H111 21.73 550,7 1.7,? 1§lII,E|f| 119.73 99.23

‘_

118.92 1111.14 $7.1-17 117.311 1Ir':.LI-1
1

116,11-i 95:30 95.33 ‘ 94.77
1

El-1.24 ‘l3_l_iEl

ITHI .!.i.7l I4-£11,-1 r-up 1u1|1.n1 99,09 119.30 1 98,113 ‘ 98.13 ‘$7.93 137.17 ‘ 11r..B I 116.23 135,31 95.?! 1!-1.0-I
1.

.
\u,J1| 1111.571

till 23,72 650.7 69,3 99,91 139,62 1711.32

_‘_

'1B.'.Il 99.14 1.17.35‘ 97,15 96,78 ‘ 96,43 95,519 115.33 ‘ Q-1.711
1

1!-1.2:‘ 41.33
11

1,1 2 23.77 fi51,l f.|7.7 -|-1.1»:
1

99.67 +1.31 , 98,110 9i-I.l'.1 117.‘)? 97.43
*1111.35 1-10.52 H5115 115.33

_‘_

1l=1.hB ‘1-£2-1 93.711

!.'| .1 2.1.71.1 li5l.1 57.1.! 9‘}.'Ii 1 99.7-1 99.25 98.89 98.15 97.131 137.1% Ql‘|.BD =.~.._.su 45,01 25.35 94.80 9.1.21! ‘ 911.771
{Tl-I 23.75 b5ll.'l 63.3 99.-I11! 119.55 'i‘l.33 ‘ 71use? 139.22 97,92 ‘ 97,35 95,151

1
913,25 "1 5.73 95.15 ‘ 94.52 *193.11:. ‘J3.-$2

11 LII 5 23.74 :=S|.fl B151
’1

1011.01 D9.\‘.|S 1.11-1.29 1 ‘73,Bh ‘ 99.11 97.50 117,3-I 'lu,?1i 9h.'f5 95.3‘) 95.20 91.02 ‘ 1I>l.I-1 93.72

tir- .23.‘-"U 5511.3 63.2 lUU.Uf.1 1113,74 'F‘i,-3 I 917.91 93.10
1

97,117 177.37 9&3? 9&3 1' ‘ 95.92 145.39 134.215
1

|P-l,j| -13_'_1r. ‘
CIT 23.73 1551.? fi9.U 1113.98 ‘ 99.76 '1l‘:|.Z3

1
98.133 95.25 97.91 1:17.-12

7100.93 qh,-1-7 1 9fi,Ul 95.59 1I§.U5 114,6-I 1.1-l.iI1l

‘ Ell H 23.911 1‘|5L|.FI mi.-1 nu,-=3 1 1I1l,bf| u~r,3: 113,81: 93.21 97.95 97.37 1!!:.3|
1

1H1,-IR 95,95 115,42 ‘ 'H.H1 1 '1-L17 'F3,'lE|

|'I| '1 33.76 559,11 li9,I UEi.'.1['| 98.55 99.2-I ‘
1<.>s.a1 93.21 97,08 ‘ 117,34 9h.S5

1
Hb.5-1 95.981 115,4! 1 114,75

1
1~r-1.2: 113,71.

C20 341.72 11511,?‘ nl'I..-1
1

99.91 99.5 I
11.19.21. 13H,1Il| ‘ '-1ii.i7 '§T."|lI ‘I7.-1!! ‘ ‘lh.2!l7 116.51] ‘Ib,[1lJ 95.-I7 '5-1.131! 114.44 Haflv

C25 23.73 b5El.1‘.| 67.7 99.137 913.7] 1N,3I|
1

1111.84 138.26 57,1}! ‘ 07,37 -1111.83 ‘ 911.45 ‘ 115.9‘! 95.2-1

1
114.1111 1 1|-1-.Ut| 93.53

E21 23,73 6513.6 r.'.‘.h 1|1fl.n1 99.62 911.24 1 98,91 ‘ 98,21‘ 97.93 117.40 ‘ '}6.8lJ 95.29 95,7-I 95.117 11-l.4-4
1

113.91 1}-3.31]

C23 23.7-I 1550.3 1.9.5 101,96 99.67 ‘J'1.2:-
1':s.a1: 113.24 1i7_'-}? ‘ 97,45 ‘V1.37

1
115.33 135.39 115,35

1
‘J4-.83 1]-1.11 1 ‘I33!-

E.H £3.75 05!.-I |»7.7 99.91 5113,71] 99.31! 1 99.37 98,25 97.91 1i7.3-I
1

‘~Jb.l:H1 ‘+1.38 ‘I535 515.12 ‘J-1,91
1

‘Hf-U ‘ 1J'1.U51

C25 Z3 .75 1550.6 fiiij 99.98 99.74 99,25

1
1148.81 119,24 97,99 ‘ 97,35 1] 5-B2 ‘ 115.35 , us.-Jo 95.35

1
94,82

1I1-was 113.85

Media 23.74 ‘ f|Sl1,7 69.1 99.95 ,1 99.63 119.27 1 13833 ‘ 98,36 ms ‘sue ‘ 96.82 95.44 95.‘!-l 115,37
1

99.39 ‘ 114.32 ,
1 93.811

1 u=.11.=..= 2:31 550.5 11113 99,97 99.63 99,27 133.88 113.22 97,91 97,37 9633 136.45 95,94 95.36 1 04,8] 94.3! 93.85;_1
Davin Firkin‘ 9.0272 ‘ 0.4275 0.721? 11.6451 1 I1,fl53§ M1361 0.13277‘ 0,3569 0.0337 0.0408 ‘ 0.0325 D.lI\Il‘I3 ll,llIfi3 {I-1 {D13 fl.n=:a,‘ 0.2’ I168 0,2115

1 Nil: 1 23.80 551.! 09.5 :uu.ua=, 99.75 119.33 ‘ 99.9] 99,21 95.01
11.11.10 . mas QILB5 96.22 95,hB 1I5.I7 94.68 94.20

Min. 23.159 645.!
. .

no.4 1
1

9939 99.58 nah '33.Bi 98,15 9739 97.32 96,76 eeia 95;: 9§.D7 94.44
. 1

93,111 93.3-E!

1
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