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Low-voltage surge protective devices
Part 11: Surge-protective devices connected to low-voltage power systems- Requirements
and test methods

Report Reference No...................: LA-24.011/E

Date of issue ......................  2024-03-08

Total number of pages.................. 21 pages

Tested by Szymon Przybys$ Rmb\p
(name + position + signature) .................... . Specialist

Authorized by Dariusz Szczepanowski 9
(name + position + signature).....................  Chief Specialist y

Testing application number ..........: B-A-24-011

Test item reference .................... B-A-24-011
Scopeoftest.............................: [] - type test X - partial test

[ - other test

Test specification:

Standard/procedure ....................... : EN61643-11:2012

Non-standard test methods........... - N/A

Non-accredited test methods........: N/A

Applicant’s name........................ © VCXSP.zo.o.

Address ... . 31-060 Krakow, PI. Wolnica 13/10

Test item description...................... :  Surge protective device

Trade Mark .......ccccocvueeerverereesceinns ve‘x7

Manufacturer...........cccveveveeveecneeennt . VCX SP. 2 0.0., 31-060 Krakow, PI. Wolnica 13/10
Model/Type reference ....................  VCX-L1-4-B+C

RALNGS wconvnmmsisiisicrnenmmemsasenmersmmnsss . seepage3

The report form used is the property of SEP-BBJ and should not be used for commercial purposes
without the written consent of the SEP-BBJ Testing Laboratory.
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List of Attachments:
Attachment Attachment name Number of pages
1 Test program and summary of test results: 1
2 Product information and photos of samples 3
3 Parameters and waveforms for the test 8.3.4.3. 3
4 Parameters and waveforms for tests 8.3.4.3 and 8.3.4.4 4

Summary of testing

Tests performed (in the case of partial tests): Testing location / address:

8.2 Identification and marking Association of Polish Electricians —

8.3.4 Operating duty test for test classes I, Il Quality Testing Office

(8/20) Testing Laboratory

8.3.4.4 Additional duty test for test class | Division of Low Voltage Apparatus

(10/350) ul. M. Rapackiego 13, 20-150 Lublin, Poland

Number of tests with F(Fail) verdict: 0

Summary conformity/non-conformity with The tested product complies with the requirements of

standardization document (if apply): partial tests for cl. 8.2, 8.3.4 and 8.3.4.4 of the following
standard: EN 61643-11:2011

Summary of compliance with National N/A

Differences (if apply):

Opinions and interpretation, if needed: N/A

Other additional information (e.g. additional N/A

information from the client, including information that
may affect the validity of the results):

Use of uncertainty of measurement for decisions on conformity (decision rule):

X] No decision rule is specified by the standard, when comparing the measurement result with the
applicable limit according to the specification in that standard. The decisions on conformity are made
without applying the measurement uncertainty (“simple acceptance” decision rule, previously known as
“accuracy method”).

[] Other:...

Information on uncertainty of measurement:

The uncertainties of measurement are calculated by the laboratory based on application of criteria given
by IECEE OD-5014 for test equipment and application of test methods, decision sheets and operational
procedures.

IEC Guide 115 or ILAC-G8 provides guidance on the application of measurement uncertainty principles
and applying the decision rule when reporting test results within testing / certification scheme, noting that
the reporting of the measurement uncertainty for measurements is not necessary unless required by the
test standard or customer.

Calculations leading to the reported values are on file with the NCB and/or Testing Laboratory that
conducted the testing.

I/POB-07/01_Z3w11
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Copy of marking plate:

The artwork below may be only a draft. The use of certification marks on a product must be
authorized by SEP-BBJ Certification Body that own these marks.

Test item particulars:

Number of ports :  One port / Pwoport

SPD design topology.........ccuumrremrsmnsnnsnnsesssesnsens ! Moltage-switching / Voltage limiting / Combination
SPD classified for test class.........c.cceeeviiinrierianns D

[ o 7o 1o o T : Indoor / Outdeer
Accessibility........cccoeemrrimrrsrrrrrr s . Accessible / inacecessible

Mounting method ... : Fixed / Portable

SPD DisSconNNeCtor..........coocveemrnmsrssssssese s sasesans . Internal / External / Both

Protection functions .........c.ccoceniiincnriniiiccnnnnn, ! Fhermal-Leakage-current/ Overcurrent
Overcurrent protection...........ccueverrnsinisessessnnns : Specified / Noet-specified

Degree of protection (IP code) ..........ccceerumnneens 1 1P20 (front side)

Temperature range............coceeeeiimnrecescnnnsesncennas : -40°C...+80 °C

Required SPD-disconnectors...........ccceniiincinnnnns : 125 Agl/gG

SPD failure behaviour: ... : open circuit / short-cireuit

Date (s) of receipt of testitem ............................ : 2023-10-30, 2023-11-03

Tests start date................coooiiiiii : 2023-11-07

Testsend date ... : 2024-02-29

Possible test case verdicts:

- test case does not apply to the test object........... : N/A (Not Applicable)

- test object does meet the requirement................. : P (Pass)

- test object does not meet the requirement........... : F (Fail)

1/POB-07/01_Z3w11
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Test report general remarks:
1. The test results presented in this report relate only to the object tested.

This report shall not be reproduced, except in full, without the written approval of SEP-BBJ
Testing Laboratory.

"(See Enclosure #)" refers to additional information appended to the report.

"(See appended table)" refers to a table appended to the report .

Throughout this report a comma is used as the decimal separator.

Test Report Form is based on TRF No.: IEC61643_11B, copyrighted by IECEE.

o 0N

Production place(s) ......ccccoevvvvcnnnnl —

General product information:

The VCX-L1-4-B+C device is a four-pole surge arrester consisting of identical modules (4+0). Individual
modules are connected between L1, L2, L3, N and PE. Each SPD module contains a voltage limiting
element, but does not contain a voltage cutting element. According to the manufacturer, this device meets
the requirements of test classes T1 and T2. Full labeling of each SPD module is shown on page 3 - copy of
nameplate.

Four samples were delivered for testing, marked with the numbers B-A-24-011/1-1...4, B-A-24.011/2-1.. .4,
B-A-24.011/3-1...4, B-A-24.011/4-1...4 ( .../sample number - module number).

Tests for the T2 sample class were performed on three modules of sample number one.
Tests for the T1 sample class were performed on three modules of sample number two.

In the further part of the report, simplified numbering of samples was used, i.e. 1-1

I/POB-07/01_Z3w11
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EN 61643-11

Clause Requirement + Test Result - Remark Verdict

71.1/71.2 Identification and Marking *) —

Markings on the body or permanently attached to —

al)Manufacturer/Trade mark/Model number v@ P
VCX-L1-4-B+C
a2)Maximum continuous operating voltage Uc
(one value for each mode of protection) Uc=275V P
a3) Type of current: a.c. or “~"and/or frequency AC P

ad)Test classification and discharge parameters shall
be printed next to each other for each mode of
protection declared by the manufacturer

For test class |:
either “test class I” and “limp” and the value in kA,
and/or (T1in a square) and “limp” and the

value in KA limp; 7 KA (10/350)[T1] =]

For test class Il:
either “test class 1I” and “In” and the value in kA,

and/or (T2 in a square) and “I»” and the

i P

value in kA In: 20 KA (8/20) [T2]

For test class Ill:

either “test class 11l and “Uoc” and the value in kV,

and/or (T3 in a square) and “Uoc” and the N/A

value in kV KV
ab)Voltage protection level Up Up<15kV

(one value for each mode of protection) P
a6)Degree of protection if > IP20 P20 P
a7)ldentification of terminals or leads LLLNPE P
a8)Rated load current I N/A

*) partial test

TRF No.: EN 61643-11:2012
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EN 61643-11

Clause

Requirement + Test

Result - Remark

Verdict

7.2.4/8.3.4

Operating duty

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

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

N/A

Determination of the measured limiting voltage:

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

Ures max: 0,89 kKV /7 kKA

See Annex 4, table 1

according to 8.3.3.1, but only at I, for test class I

Ures max: 1,16 kV / 20 kKA

See Annex 3, table 1

according to 8.3.3.3, but only at Uoc for test class
11

kA /

\

N/A

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

Front-of-wave sparkover voltage acc. to 8.3.3.2

All measured peak values (5 pos./5 neg.) below
Ur

kV

N/A

Sample connected to power frequency source at
Uc

N/A

8.3.4.2.1

SPDs with follow current < 500A:

Voltage at SPD terminals does not fall below the
peak value of Uc by more than 10% during flow
of follow current

8.3.4.2.2

SPDs with follow 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 Iscer declared by the manufacturer and with
a power factor in accordance with table 8, except
for SPDs which are only connected between
neutral and protective earth in TT- and/or TN-
Systems, for which the prospective short-circuit
current shall be at least 100 A.

cos @ =

kA

N/A

N/A

TRF No.: EN 61643-11:2012
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EN 61643-11

Clause

Requirement + Test

Result - Remark

Verdict

8.34.3

Class | and Il operating duty tests

Three groups of five impulses of 8/20 current
impulses with positive polarity shall be applied.
The test samples are connected to a power
source according to 8.3.4.2. Each impulse shall
be increased in steps of 30° with a tolerance of +
5° for each synchronisation angle.

time interval between the impulses 50s — 60s
time interval between the groups 30 min — 35 min

[n: 20 KA, limp: 7 kA

sync. 0°, 30°, 60°, 90°, 120°,
150°, 180°, 210°, 240°, 270°,
300°, 330°, 0°, 30°, 60° el.

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

After the application of each group of impulses
and after the interruption of the last follow current
(if any) the SPD shall remain energized without
interruption for at least 1 min to check for
reignition.

After the last group of impulses and the 1 min
period the SPD either remains applied or is
reapplied within less than 30s to Uc for another
15 min to check for stability. For that purpose, the
short-circuit capability of the power source (at Uc)
may be reduced to 5A.

When testing SPDs to class |, 8/20 current
impulses with a crest corresponding to limp shall
be applied.

Current impulse check 8/20
with a peak value limp: 7 kA

When testing SPDs to class I, 8/20 current
impulses with I shall be applied.

Current impulse check 8/20
with a peak value |n: 20 KA

Current records show no sign of puncture or
flashover of the sample

8.3.4.5

Class lll operating duty tests

The SPD is tested with three groups of impulses
corresponding to Uoc with:

- five positive impulses initiated at crest
value of positive half cycle (5°)

- five negative impulses initiated at crest
value of positive half cycle (5°)

- five positive impulses initiated at crest
value of positive half cycle (£5°)

N/A

TRF No.: EN 61643-11:2012
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EN 61643-11

Clause

Requirement + Test

Result - Remark

Verdict

8.3.4.4

Additional duty test for test class |

This test is carried out with current impulses in
steps up to limp passing through the SPD.

SPD energized at Uc by a voltage source having
a nominal current capability of 5A during the
application of impulses.

limp = 7 KA (10/350)

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

a) One current impulse at 0,1 limp

b) One current impulse at 0,25 limp

c¢) One current impulse at 0,5 limp

d) One current impulse at 0,75 limp

e) One current impulse at 1,0 limp

(0.63...0.77) kA
(1.575...1,925) kA
(3.15...3,85) kA
(4.725...5,775) kA
(6.3...7.7) kA

After each impulse cool down to ambient
temperature

8.3.4.6

Pass criteria

After the application of each impulse and after
interruption of each follow current (if any) the
SPD shall remain energized without interruption
for at least 1 min to check for re-ignition.

After that period the SPD either remains applied
or is reapplied within less than 30s to Uc for
another 15 min to check for stability. For that
purpose the short-circuit capability of the power
source shall also be 5A.

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

No mechanical damage

Determination of the measured limiting voltage:

Up = 1500 V

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

6,59 kA / Ures max: 900 V
See Anex 4, table 2

according to 8.3.3.1, but only at I» for test class I

20,15 kKA / Ures max: 1180 V

according to 8.3.3.3, but only at Uoc for test class
11

kA / \Y

N/A

TRF No.: EN 61643-11:2012
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EN 61643-11

Clause

Requirement + Test

Result - Remark

Verdict

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

Front-of-wave sparkover voltage acc. to 8.3.3.2

All measured peak values (5 pos./5 neg.) below
Ur

kV

N/A

No excessive leakage currents shall occur after
the test

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

N/A

The SPD shall be connected as for normal use
according to the manufacturer’s instructions to a

power supply at the reference test voltage (Urer).

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

e shall not exceed a value of 1 mA
or

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

Urer= 255V

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

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

Uc= \Y

test voltage

\

N/A

N/A

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

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

e shall not exceed a value of 1 mA
or

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

Uc= 275V

lPE=<1mA

TRF No.: EN 61643-11:2012
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EN 61643-11

Clause

Requirement + Test

Result - Remark

Verdict

External disconnectors shall not operate during
the test and shall be in working order after the
test.

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

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

TRF No.: EN 61643-11:2012
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Attachment No. 1

TEST PROGRAM AND SUMMARY OF TEST RESULTS:

Test program:

8.3.4.4

Additional duty test for test class | (10/350)

Clause Test description Sample numbers Verdict

8.2 Identification and marking 4-1...4 P

8.3.4 Operating duty test for test classes I, 1l (8/20) 1-1..4,2-1..4 P
2-1..4 P

TRF No.: EN 61643-11:2012
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Attachment No. 2

PRODUCT INFORMATION AND PHOTOS OF SAMPLES

OGRANICZNIK PRZEPIEC
VCX-L1-4-B+C
INSTRUKCJA OBSLUGI

® |[eejee

I

¥ e

0 |0 S6@

Widok z przodu Wymiary ogranicznika Schemat podtaczen ukiadu

Dane Techniczne
e Zgodno$t z norma: PN-EN 61643-11
e Klas proby SPD: Typ 1+ Typ 2/ klasa | + klasa Il
v Typ siec: TN-S/TT ) o
e Liczba biegundw: 4
» Napiecie znamionowe AC, Uw : 230/400 V (50/60Hz)
o Najwigksze napiecie pracy cigghej, U : 275V
o Calkowity prad udarowy (10/250 ps) [L1+L2+L3+N-PE], ot : 25 kA
«  Udarowy prad wytadowczy (10/350 ps) [LIN-PE], limp : 7 kKA
s Znamionowy prad wytadowczy (8/20 ps) [L/N-PE] In : 20 kA

Czas zadziatania tA: <25 ns

Prad uptywu przy napieciu znamionowym lpe : <1.86mA
Maksymalny bezpiecznik: 125 glLigG

Wykonanie: warystorowe

Moduf: wymienny

Lokalizacja: Wnetrzowa,

zanieczyszczenia..
e \Waga: 570g

- Montar za pomoca klipséw w skrzynce rozdzielczej.

- Podtaczenie kabli — Sruby z zaciskami |ub listwa DIN 35mm,

- Kable przytaczeniowa: maksymalny przakré] sztywna 35mme max
lub 25mm? elasty czne

- Status: zielony ochrona, czerwony : brak ochrony

- Dobor | instalacja ogranicznikéw przepieé serii VCX-L1-4-B+C
stuzg do ochrony instalacji przed przepieciami indukowanymi,
taczeniowymi oraz wywotanymi przez czynniki atmosferyczne.

- Dobér i instalacia ogranicznikdw przepie¢ dokonywane moga byt
wylacznie przez osoby uprawnionefwykwalifikowane oraz zaleza
od typu zastosowane]j instalacji cdgromowej jak i typu sieci.

Malezy:

- reqularnie sprawdzaé stan instalacji oraz stan wskaznika
uszkodzenia whiadki.

- testowad ogranicznik co 2 lata lub za kazdym razem, gdy picrun
uderzy w chroniony obiekt: jesli kolor ogranicznika zmieni sig z
zielonego na czerwony, ogranicznik nalezy wymienic, poniewaz
uszkodzony ogranicznik nie zapewnia ochrony.

- Ograniczniki moga by¢ instalowane wylgcznie przez uprawnione
osoby w rezdzielnicach o IP odpowiadajacym stopniowi ochrony
pomigszezenia.

- zabezpiaczy¢ ograniczniki
nieupowaznionych.

przed dostgpem osdb

o Napigciowy poziom ochrony Ue: (L-PE)(N-PE) Up:in:20 kA(8/20 s )=1,5kV
{(L-PE)/(N-PE) Up:Imax:40 kA(8/20 ps ) =2,0kV

o Stopien ochrony, IP 20. Produki jest przeznaczony do pracy w miejscach, w kiorych nie wyslgpuje wilgog i

o Temperature | wilgotnoé¢ pracy: -40 to +80° C, max. Wilgotnosc 90%

Nie wolno:

- narazaé ogranicznikéw na dzisfanie czynnikow szkodliwych min.
temperatury, substangji chemicznych, urazéw mechanicznych, itp.
dokonywaé ingerengi w obudowe oraz wewngtrzng budowe

ogranicznika, a takie dokonywal jakichkolwiek —zmian
konstrukeyjnych ogranicznika,
WARUNKI GWARANCJI

- gwarancja nie obajmuje uszkodzah mechanicznych jak | innyeh
powstahych z winy uzytkownika.
- gwarancja nie obejmuje strat powstalych w wyniku zastosowania
niendpowiedniego typu ochrennika i nieodpowiedniego montazu.
gwarancja wazna jest tylko wypadku montazu dokonanego przez
osoby uprawnionedwykwalifikowane
gwarancia nie cbejmuje uszkodzen wyniklych z silnych przepiec i
wyladowari atmosferyeznych, jako czynnikow naturalnych
mozliwych do wystapienia.
- gwarancja nie obejmuje uszkodzen ogranicznikéw powstalych na
skutek na dziatania czynnikéw szkodliwych,
- warunkiem realizacji gwarancii jest posiadanie podbitsj przez
sprzedawce karty gwarancyjnej.
- gwarangja trwa 24 miesiecy od dnia zakupu,

v

TRF No.: EN 61643-11:2012
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Attachment No. 2

Technical data
s Coumplies wilh. EN 61842-11
« SPDtost class: Type 1+ Typa 2/ Clace | + Class |
o Network type: TN-SITT
o Number ol poles: 4
= Rated AC voltage, Un - 230/400 V (50/60Hz)
» Highest confinuous operating valtage, U : 275V

e Hated discharge curent [8/20 Wus) [LIN-PE] In: 20 KA

[ripping time tA <25 ns

Lzakage current 2t rated voltage lye @ <1.6mA
Maximum fuse; 125 gLigi3

Design: Varistor

Module: interchangesble

AT o I

SRR | b
o, rener,

Lot

o Temp ard humidiy. -40 lo +8C° C. max. humid ty 20%
+ \Weight 570g

- Nounted wth clips in the distributan box,

Cable connactior - tarmiral seraws of 35mm DIN rail.

- Lonnection cables: maximum cross-gection rigld 35mm? max or
26mm? flex ble.

- Status: green. protection, red. ro prolction,

- The selection and installztion of surge arestars of tha VCX-L1-
4-E+0 serles are used to protect inslalativns againsl wuced,
switcaing and atmaospherically incuced surpes.

- The selection and installabon ol suge enesters must only be
carried out by autharsadiquslified peraars and depends on the
typz of lighining protection systsm and type of retwors used,

You shouid:

- raqulary chesk the eandition of the installafion and the status of
the insen o f@ull ind cator,

- test t1e arraster evary 2 years, or whenever lightning strikes fhe
protectec objsct; if the colour of the amrester erengas fram green
to red, the arrester must be reolacac, asa defectve arrester doss
not provide protection.

- Arresters may only be installed Ey suthorised cersons in
switchgear with an IP coresponcing to the degres of pretection
of the room.

- pretect the stops from unauthorsed access

SURGE PROTECTORS
VCX-L1-4-B+C
INSTRUCTION MANUAL
i T2 —
D 0|0 06 .
[ | | o - -—I
8 2 o
& | | |
: I ¢ l— '
— - [I__,Jt
© 6 @ »ll w
Front view Limiter dimznsions Cireuil diagram

»  Total Lightning Surge Current [10/350 ps) [L° +L2+L3+N-PE], hea : 25 kA
+ Ligntning discharge current (10/350 pe) [LIN-PE], Imy : 7 kA

s ‘ollage protaction level Us (L-FEJ{N-FE) Up:In:20 kA{B/20 ys )=1,5kY
(L-FEM(N-FE) Jp:imax40 KA(8/20 ps ) =2,0KkY

Degree of pratectan, IP 20, The product i designed for use in areas free of moisiure and Contamination.

Not allowed:

—~expose the aresters to harmfil factors, =g temperatirs,
cherlcals, mechanical injury, etc.

_ o tamper with the housirg and the internal structure of *he arresfer
or to mase any structura changes o Lhe amester,

VARRANTY CONDITIONS

- ihe guarartee does not cove” mechanica or athe- damage zaused
by the user.

~ the guarantes does not cover losses resulting from the use of an
unsuitatle type of protector and from inadequate installation.
the guareniee is only valid in the event of installation by
autnonsea/gualined Jersons

—the guarantzc dcos not covar damage resdlfing from sevars
overvoltage and ighining, as naturaly occuring factors.

—the guarantee does not sover damrage to the arresters cauesed by
harmiul factors.

— The warmranty san enly be henoured if the seller has stamped tha
warranty cand.

- The guarantse lasts 24 menths from the date of purchase

TRF No.: EN 61643-11:2012
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Attachment No. 2

General view of the VCX-L1-4-B+C surge protective device

TRF No.: EN 61643-11:2012
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Attachment No. 3

Test results according to 8.3.4.3

Table 1. Residual voltage during current impulses 8/20, measurements before operating duty test
according to 8.3.4.3.

S I Current amplitude re\s/i?;:ael (\)/]:)Traege Polarity Permissible value residual

a[\rlr;r.) e 8/20 Un. voltage Up
kA kV +/- kV
1-1 18,60 1,08 + 1,5
1-1 20,47 1,12 - 1,5
1-2 20,32 1,16 + 1,5
1-2 20,16 1,14 - 1,5
1-3 20,45 1,12 + 1,5
1-3 20,31 1,12 - 1,5

Table 1. Residual voltage during current impulses 8/20, measurements after operating duty test
according to 8.3.4.3.

S I Current amplitude re\s/i?jltlj:I c\)/i)fthaege Polarity Permissible value residual
a’\’ITC‘)F" € 8/20 Ures voltage Ur

kA kV +/- kV
1-1 20,43 1,14 + 1.5
1-1 20,13 1,10 - 1,5
1-2 20,15 1,18 + 1,5
1-2 20,11 1,16 - 1,5
1-3 20,13 1,14 + 1,5
1-3 20,28 1,12 - 1,5

TRF No.: EN 61643-11:2012
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Example recording of residual voltage (negative polarization) + surge current waveform 8/20.

Sample No. 1-1, pole L1

ARV
21,0 kA 13kv
20,0 kA 1,2k
19,0 kA 1KV
18,044 LKV
17,0 kA 08KV
16,0 k& 08KV
15,0 kA 07KV
14,0 kA 0,6 kv
13,0 kA 0.5k
12,0 kA 04kV
g 11,0 kA > 03kV
9,0 kA 01 kv
BOKA 0.0kV
70k -0,1kv
60 kA 0,2 kv
5,0 kA 0,3 kv
40 kA DAk
3,0ka -05kv
20kA 0,6 KV
1,0 kA 0,7 kv
B0ka DERV
Om I 10 e 18 b = 5 s s 5 s 40 ps 45 B0
Ous bus 104 1548 0us Bus Wus Bus us Gus Sus
Oscilloscope 1 - 8/20 Oscilloscope 2 - NO
front time: 8.425 ps (+5%) peak value: 1.10 kV
time to half-peak: 21.66 ps (+8%)
peak value: 20.13 kA
Sample No. 1-2, pole L2
1L5kv
14kv
13kv
L2ky
' 10KV
i 08k
o 0,8 kv
15,0 ka 07k
13,00k 0S5k
12,0 kA 04 kv
5 10ka oIk
10,0 k& 02kv
S.0kA 0,1 kv
8,0ka UJ’:J
i
6,0 ka 0.3 kv
50%A 04KV
4,0 kA 0.5 kv
Z0ka 0.7 kv
1,048 0,8 kv
ok ops Sus Tous wps' C 2ops 28ys sops’ My’ ' abps | Casps’  sops
ops Sps 10ps 16ps e 25ps Wps Bys 40ps 5 S0

Oscilloscope 1 - 8/20

front time: 8.425 ps (+5%)

time to half-peak: 21.68 ps (+8%)
peak value: 20.11 kA

Oscilloscope 2 - NO
peak value: 1.16 kV

TRF No.: EN 61643-11:2012
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Sample No. 1-3, pole L3

20k
20k
200k
180ka
180 ka
70k
H0ka
150 kA
140ka
130ka
12,0ka
> 110k
10,0 kA
50ks
BOkA
70ka
B0kA
50k
40ka
3.0ka
2,0kA
10kA

Boka

ous 5us 10us 1548 20ps 2508 304s s

Oscilloscope 1 - 8/20

front time: 8.425 ps (+5%)

time to half-peak: 21.58 us (+8%)
peak value: 20.28 kA

Oscilloscope 2 - NO
peak value: 1.12 kV

TRF No.: EN 61643-11:2012
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Test results according to 8.3.4.3

Table 1. Residual voltage during current impulses 8/20, measurements before operating duty test
according to 8.3.4.3.

S I Current amplitude re\s/i?;:ael (\)/]:)Traege Polarity Permissible value residual
a[\rlr;r.) e 8/20 Un. voltage Up
kA kV +/- kV
2-1 6,74 0,82 + 1,5
2-1 6,74 0,83 - 1,5
2-2 6,66 0,88 + 1,5
2-2 6,66 0,87 - 1,5
2-3 6,65 0,89 + 1,5
2-3 6,61 0,89 - 1,5

Table 1. Residual voltage during current impulses 8/20, measurements after operating duty test
according to 8.3.4.3.

S I Current amplitude re\s/i?jltlj:I c\)/i)fthaege Polarity Permissible value residual
al\T:)? e 8/20 Un. voltage Up
kA kV +/- kV
2-1 6,81 0,84 + 1,5
2-1 6,78 0,84 - 1,5
2-2 6,59 0,90 + 1,5
2-2 6,61 0,90 - 1,5
2-3 6,62 0,87 + 1,5
2-3 6,62 0,86 - 1,5

TRF No.: EN 61643-11:2012
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Example recording of residual voltage (negative polarization) + surge current waveform 8/20.

Sample No. 2-1, pole L1

0,95 kv

*

s

55kA V‘Qiékv

e o

s

4,0 kA ‘}.‘;ka
" | &

i e

o B, o

At

e by

0k 0,5 kv

0ps Sus 10 s 15us 20 ps 2Bps 30 s Bus a0ps 45 ps ous 5us 10us 15 5 2048 25us 308 Bus 40ps 458
Oscilloscope 1 - 8/20 Oscilloscope 2 - NO
front time: 7.875 ps (-2%) peak value: 0.84 kV
time to half-peak: 19.60 ps (-2%)
peak value: 6.78 kA
Sample No. 2-2, pole L2

L e

e g
Oscilloscope 1 - 8/20 Oscilloscope 2 - NO
front time: 7.925 ps (-1%) peak value: 0.90 kV
time to half-peak: 19.74 ps (-1%)
peak value: 6.61 kA
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Sample No. 2-3, pole L3

ous 5ps 10ps 1508 20ps 25ps 30ps 35ps a0ps asps

0,95 k'
08ky
0,85 kv

0,7ky
0,65 ky
a5ky

0,5kv
0,45 kv

0,35 kv

0,25 kv
a2 kv
D15k
0,1 ky
0,05 ky

0,0 kY et
0,05 kv

0,1k

9,15 kv

2k

0,25 kv

03ky
ous

5us 10ps 1508 20ps 25p8 30ps Bus

Oscilloscope 1 - 8/20

front time: 7.85 us (-2%)

time to half peak: 19.70 us (-2%)
peak value: 6.62 kA

Oscilloscope 2 - NO
peak value: 0.86 kV

Test results according to 8.3.4.4

Table 3. Parameters of 10/350 us impulses for the value of 1.0 limp

limp Tolerance Q Tolerance WIR Tolerance
Sample No.
(KA) limp (KA) (As) Q (As) (kJ/Q) WI/R (kJ/Q)
2-1 7,104 3,748 16,435
6,3...7,7 3,15 ... 11,025 ...
2-2 7,04 3,538 4.2 15,342 17,763
2-3 7,04 3,621 15,707
Q=limp X 5x10* (As); W/R=lims? x2,5x10* (kJ/Q)
Values of charge tolerance Q and specific energy W/R calculated for the rated limp

TRF No.: EN 61643-11:2012
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Registration of current, charge and specific energy according to 8.3.4.4

Sample 2-1
7,0KA" L -18
. = 35
6,0 kA~ P14
: 73
5,0 kA ;2512
o Imp = 7,104 kA o
; Q = 3,748 As e
3.0 kA r 15
; W/R = 16,435 kJ/om : '“s
2,0 kA- -1 »
1,0 kAj 0.53,2
0,0 kA § i o§0
00ms  05ms  10ms  15ms  20ms  25ms  30ms  35ms
Sample 2-2
3 =18
7,0 k_A. —— 3'5:
: “14
6,0 kA~ L
: - -2
5,0 kA- ~ 25

o Imp=704kA 1, "
Q = 3,538 As 0

3,0kA-

=15

; W/R = 15,342 kJ/om : °©
2,0kA_ 1 ‘»4
LO KA 052
0,0 kA 4 e o e % -0

00ms  05ms  10ms  15ms  20ms  25ms  30ms  35ms
Sample 2-2

7,0kA- §~1§W6
6,0 kA~ ?_3514

: 2 =12
5,0 kA~ r 2.5

- Imp = 7,04 kA P
> Q = 3,621 As s

3,0 kA-

; W/R = 15,707 kJ/Jom = "¢
LOkA: ;1 -4
1,0 kA" g'Q52
mﬂkAﬁ - .é 0 -0

00ms  05ms  10ms  15ms  20ms  25ms  30ms  35ms
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