CERTIFIC TE

of Conformity
Low Voltage Directive 2014/35/EU

Registration No.: N 50567910 0001
Report No.: CN220WYC 001
Holder: Norbert Ebert
Muhlweg 32
71554 Weissach im Tal
Germany
Product: Surge Protector
(Surge Protective Device)
Identification: Type designation : TRS100-12.5/SA, TRS100/Mod-S
Serial number : Engineering samples
Uc : 00V (L-N), 05V (N-PE)
Iimp : 12.5kA (L-N), 50kA (N-PE)
In : 20kA (L-N), 80kA (N-PE)
Uoc : 6kV

Remark: Details refer to report CN220WYC 001.

This certificate of conformity is based on an evaluation of a sample of the above mentioned product.

Technical Report and documentation are at the Licence Holder's disposal. This is to certify that the

tested sample is in conformity with nnex | of Council Directive 2014/35/EU, referred to as the Low

Voltage Directive. This certificate does not imply assessment of the series-production of the product

and does not permit the use of a TUV Rheinland mark of conformity. The holder of the certificate is

authorized to use this certificate in connection with the EC declaration of conformity according to
nnex IV of the Directive.

Certification Body
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Date 07.07.2023 %V% Z E4

Yongming Yang

TUV Rheinland LG Products GmbH - TillystraBe 2 - 90431 Niirnberg

( € The CE marking may be used if all relevant and effective EC Directives are complied with. ( €



TUV Rheinland (China) Ltd. A TUVR hel n Ia n d i

Member of TUV Rheinland Group Precisely Right.
Norbert Ebert Date : 07.07.2023
Norbert Ebert Our ref. : Tianyanru 01

Your ref.: N.E.
Mihlweg 32
71554 Weissach im Tal
Germany

Ref : AN Certificate of Conf. Low Voltage D.

Type of Equipment : Surge Protective Device
Model Designation : See Certificate
Certificate No. : AN 505 7910 0001

Report No. : CN220WYC 001

Dear Norbert Ebert,

The above specified technical equipment has been tested and found to
be in accordance with the relevant requirements.

Enclosed you will find the certificate of approval.

If cancellation of the certificate is submitted by November 15 in a
given year, no fee will be charged for the following year.

We appreciate your kind support and would like to offer our
assistance and continuous services in the future.

Please contact our office for approval of your new products.
With kind regards,
Certification Body

ey s

Yongming Yang

CC: Norbert Ebert
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Economic-Technological Develop-  #f4g: 100176 Internet: http://www.chn.tuv.com

ment Area, 100176, Beijing



Test Report issued under the responsibility of:

A TUVRheinland®

TEST REPORT
IEC 61643-11

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

Report Number. ................l. : CN22NX4G 001

Date of iSSU€ .....ocevviiiiiiieicenn, : 2023-06-02

Total number of pages.............. : 128

Name of Testing Laboratory Information and Communication Testing and Inspection Center of

preparing the Report................. : China Information Technology Design & Consulting Institute Co.,
Ltd.(ICTI)

Applicant’sname...................... : Norbert Ebert

Address.......cooviiiiiii : Miuihlweg 32 DE-71554 Weissach im Tal

Test specification:

Standard.......coccoviiiiiiiiiinn : IEC 61643-11:2011

Test procedure........ccovvvveeinnnn. : CB Scheme

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

TRF template used.................... . |[ECEE OD-2020-F1:2021, Ed.1.4

Test Report Form No................. : IEC61643_11C

Test Report Form(s) Originator..: OVE

Master TRF.......cc.cooiiiiii, : Dated 2021-10-07

Copyright © 2021 IEC System of Conformity Assessment Schemes for Electrotechnical
Equipment and Components (IECEE System). All rights reserved.

This publication may be reproduced in whole orin part for non-commercial purposes aslong asthe IECEE is acknowledged as
copyright owner and source of the material. IECEE takes no responsibility for and will not assume liability for damages
resulting from the reader's interpretation of the reproduced material due to its placement and context.

If this Test Report Form is used by non-IECEE members, the IECEE/IEC logo and the reference to the
CB Scheme procedure shall be removed.

Thisreport is not valid as a CB Test Report unless signed by an approved IECEE Testing
Laboratory and appended to a CB Test Certificate issued by an NCB in accordance with
IECEE 02.

General disclaimer:

This report shall not be reproduced, except in full, without the written approval of the Issuing NCB. The
authenticity of this Test Report and its contents can be \erified by contacting the NCB, responsible for
this Test Report.




Page 2 of 128

Report No.: CN22NX4G 001

Test item description.................. :
Trade Mark(S)......ccovvvveveneeieannnnnn. :

Manufacturer .........cccooevviviininnnn. :
Model/Type reference ................ :

Ratings ...coveviiiiii :

Surge Protective Device

i

Norbert Ebert
TRS100-12.5/SA; TRS100/Mod-S

Uc: 300VAC(L-N), 305VAC(N-PE),

Class I:limp: 12.5kA(L to N),50kA(N to PE);Up: 1.5kV(L to
N), 1.7kV(N to PE);

Class II:In: 20kA(L to N),80kA(N to PE),lmaxc 50KA(L to
N),100kA(N to PE),Ue: 1.8kV(L to N), 2.8kV(N to PE);

Class lll: Uoc:6kV;Up: 1.5kV(L to N), 1.5kV(N to PE);
inaccessible; indoor; IP20; Isccr: 25kA
-5 to +40°c; 5% to 95%; -500m to 2000m

Responsible Testing Laboratory (as applicable), testing procedure and testing location(s):

D |CB Testing Laboratory:

Information and Communication Testing and Inspection
Center of China Information Technology Design &
Consulting Institute Co., Ltd.(ICTI)

Testing location/ address.......................

No.9 Dongqing street, High-tech Development
Area,Zhengzhou, Henan,China

Tested by (hame, function, signature) ...

Yang Shuo Tang ghUﬁ

Test Engineer

Approved by (name, function, Chen Qiang Chen 9:1«(»7
SIGNATUTE) covniieiiiie e Authorized

Signaturer
] Testing procedure: CTF Stage 1:

Testing location/ address.......................

Tested by (hame, function, signature) ...

Approved by (hame, function,
signature)

]

Testing procedure: CTF Stage 2:

Testing location/ address.......................

Tested by (name + signature)

Witnessed by (name, function,
signature)

TRF No. IEC61643_11C
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Approved by (hame, function,
SIGNATUTE) covniieiii e

[ |Testing procedure: CTF Stage 3:

[ |Testing procedure: CTF Stage 4:

Testing location/ address.......................

Tested by (hame, function, signature) ...

Witnessed by (name, function,
SIGNATUTE) covviieicee e

Approved by (hame, function,
SIGNATUTE) covviieicee e

Supervised by (hame, function,
SIGNATUTE) covneeieee e

List of Attachments (including a total number of pages in each attachment):

Attachment 1: Test Equipment list (3 pages)
Attachment 2: Photo Documentation(10 pages)

Summary of testing:

The product type designation TRS100-12.5/SA consist of three L to N protection modes (MOVs and
GDT) with indicator and single N to PE protection mode (GDT) without indicator.
We conclude that the products described in this test report comply with the standard according to

testing results on the submitted samples.

TRS100-12.5/SA andTRS100/Mod-S are same product with different type designation name.

Tests performed (name of test and test
clause):

Test sequence 1:

Identification and marking 7.1.1/7.1.2/8.2
Mounting 7.3.1

Terminals and connections 7.3.2/7.3.3/8.4.2
Testing for protection against direct contact
7.2.1/8.3.1

Environment, IP code 7.4.1/8.5.1

Residual current 7.2.2/8.3.2

Operating duty test for test classes |,Il and Il
8.3.4.2/8.3.4.3/8.3.4.5

Thermal stability 7.2.5.2/8.3.5.2

Air clearances and creepage distances
7.3.4/8.4.3

Ball pressure test 7.4.2/8.5.3

Resistance to abnormal heat and fire 7.4.3/8.5.4
Tracking resistance 7.4.4/8.5.5

Test sequence 2:

Residual wltage 8.3.3.1

Front of wave sparkover wltage 8.3.3.2

Testing location:

Location 1:

Information and Communication Testing and
Inspection Center of China Information
Technology Design & Consulting Institute Co.,
Ltd.(ICTI)

No.9 Dongqing street, High-tech Development
Area,Zhengzhou, Henan,China

TRF No. IEC61643_11C




Page 4 of 128 Report No.: CN22NX4G 001

Limiting woltage with combination wawe 8.3.3.3
Test sequence 3:

Insulation resistance 7.2.6/8.3.6

Dielectric withstand 7.2.7/8.3.7

Mechanical strength 7.3.5/8.4.4

Temperature withstand 7.2.5/8.3.5.1

Test sequence 4:

Heat resistance 7.4.2/8.5.2

TOV tests 7.2.8/8.3.8

Test sequence 5:

Additional test for SPD’s failure mode simulation
7.2.5.3/8.3.5.3.2

Location 2:
Test sequence 5: Inspection center of products quality of low
Short-circuit current behaviour 7.2.5.3/8.3.5.3.1 | \oltage electric apparatus

Summary of compliance with National Differences (List of countries addressed):
N/A

(] The product fulfils the requirements of (insert standard number and edition and
delete the text in parenthesis, leave it blank or delete the whole sentence, if not applicable)

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

DX No decision rule is specified by the IEC 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:... (to be specified, for example when required by the standard or client, or if national
accreditation requirements apply)

Information on uncertainty of measurement:

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

IEC Guide 115 provides guidance on the application of measurement uncertainty principles and
applying the decision rule when reporting test results within IECEE 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 testing laboratory that
conducted the testing.

TRF No. IEC61643_11C
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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 the respective NCBs that own these marks.

TRS100-12.5/SA:

TRF No. IEC61643_11C
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Test item particulars..........ccoooeiiiiiiiiiieen :

Number of POrtS.....ccoooviiiiii e, : One port / Fwo-pert

SPD design topology ....cccovevviiiiiieee . Moltage-switching-/\/oltage limiting/-Combination
SPD classified for test class.........ccoocevvvvennnennn. S VRIVAI

LOCALtION coveieiii . Indoor /-Qutdoor

Accessibility.. ..o, . Accessible-! Inaccessible(located within

enclosures which can only be opened by unskilled
person using a tool, once installed)

Mounting method ...........coooiiiiiiii . Fixed / Portable

SPD DiSCONNECION ..uiuuiiiieiieii e . lnternal f ExternalL Both
Protection functions..........cccccoveeviiiiiinieenn. : Thermal / Leakage-curent/ Overcurrent
Overcurrent protection ........c.cceeveveiiviiiiiinnennnns . Specified / Not—specified
Degree of protection (IP code)............ccvvenneen. . 1P20

Temperature range .......ocoveevevienieiiieneieeennes : Normal / Extended
Required SPD-disconnectors...........cooeevevennen. . Fuse 315A

SPD failure behaviour: ..........ccoceveiiiiiiiiiees . open circuit /-short-circuit
Possible test case verdicts:

- test case does not apply to the test object...: N/A

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

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

TESHNG et :

Date of receipt of testitem............cocevvviennnen. . 2022-03-21

Date (s) of performance of tests..................... : 2022-03-21 to 2023-03-09

General remarks:

"(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 / X point is used as the decimal separator.

Manufacturer’s Declaration per Sub-clause 4.2.5 of IECEE 02:

The application for obtaining a CB Test Certificate |[] Yes

includes more than one factory location and a X Not applicable
declaration from the Manufacturer stating that the
sample(s) submitted for evaluation is (are)
representative of the products from each factory
has been

provided. ... ..o

When differences exist; they shall be identified in the General product information section.

TRF No. IEC61643_11C
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Name and address of factory (ies) :ZHEJIANG CANGFAN ELECTRIC CO.,LTD
No.233, Jingwu Road,Economic Development Zone,Y ueqing
city,325600 Zhejiang P.R.CHINA

General product information and other remarks:

The products is family product SPD.

The product type designation TRS100-12.5/SA consist of three L to N protection modes (MOVs and
GDT) with indicator and single N to PE protection mode (GDT) without indicator.

We conclude that the products described in this test report comply with the standard according to
testing results on the submitted samples.

Uc: 300VAC(L-N), 305VAC(N-PE),
Class I:lmp: 12.5KA(L to N),50kA(N to PE):Us: 1.5kV(L to N), 1.7kV(N to PE);

Class II:In; 20kA(L to N),80kA(N to PE),lmax 50KA(L to N),100kA(N to PE),Uer: 1.8kV(L to N), 2.8kV(N to
PE);

Class lll: Uoc:6kV;Up: 1.5kV(L to N), 1.5kV(N to PE);
-5°C to +40°C; 5% to 95%;-500m to 2000m

Circuit diagrams:

N o

5
S

L] O—e— (w077 T )@ E :
LZO———C- L] @ E ;
LBO——@ L2 ——e :-—l———l—:

TR

TRF No. IEC61643_11C
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If not otherwise specified all tests have been carried out on three samples per test sequence.
Terminal tests have been carried out on three terminals of each construction used.

Impulse tests have been carried out according to chapters 8.1.1 to 8.1.4.

SPDs according test class I: Calculation of charge Q and specific energy W/R

applied during additional duty test acc. to 8.3.4.4

I (kA) Q (As) within 5 ms W/R (kJ/IQY)
(L-N/N-PE) (L-N/N-PE) (L-N/N-PE)
0,1* limp = 1.25kA/5kA 0.63/2.5 0.39/1.56
0,25% limp = 3.13kA/12.5kA 1.56/6.25 2.44/39.06
0,5* limp = 6.25kA/25kA 3.13/12.5 9.77/156.25
0,75% limp = 9.38kA/37.5kA 4.69/18.75 21.97/351.56
1,0% limp = 12.5kA/50kA 6.25/25 39.06/625

If the SPD is an integral part of a product covered by another standard, the requirements of the other
standard were applied to those parts of the product, which do not belong to the SPD section of the
product. The SPD section was judged according to the general (7.1), the electrical (7.2), the
environmental and material (7.4) requirements. The mechanical requirements of other standards shall
also be applied to the SPD.

Unless otherwise specified, a.c. values given in this report are r.m.s. values.
If not otherwise specified the tests have been performed in free air and at an ambient temperature
of (20 £+ 15)°C.

If not otherwise specified, for all tests where a power supply at Urer or Uc is required, the woltage
tolerance for testing was *%.s%.

If the SPD is supplied with integral cables, the full length of these cables forms part of the SPD under
test, except for the determination of the measured limiting woltage 8.3.3, where a lead length of 150 mm
was used.

SPD disconnectors have been selected according to the manufacturer’s instructions and connected for
testing according to Table 3.

For SPDs having more than one mode of protection, for which the manufacturer declares a woltage
protection level, the tests have been performed on each mode, with the values chosen according to the
manufacturer's declaration, using new samples each time. For three phase devices in which the
protective component circuitry per given mode is identical, the testing may be performed on each of the
three phases which fulfils the three sample requirement.

For SPDs with a designated N terminal which may be applied in systems without distributed neutral
according to the manufacturer’s instructions, separate testing has been performed for the L-PE mode of
protection with the neutral being unconnected.

If the manufacturer sets different requirements for the external SPD disconnector(s) depending upon the
prospective short-circuit current of the supply system, all relevant test sequences have been performed
for every combination of required SPD disconnector(s) and corresponding prospective short-circuit
currents.

TRF No. IEC61643_11C
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Throughout the entire type testing procedure, the status shown by the indicator(s) give a clear sign of

the status of the part to which it is linked. Where there is more than one method of status indication, for

example local and remote indication, each type of indication was checked.

TRF No. IEC61643_11C



Page 10 of 128

Report No.: CN22NX4G 001

IEC 61643-11
Clause Requirement + Test Result - Remark Verdict
IEC 61643-11 - TEST SEQUENCE 1
7.1.1/7.1.2 |ldentification and Marking
Markings on the body or permanently attached
to
al) Manufacturer/Trade mark/Model number Trade mark: P
Model number:
TRS100-12.5/SA
TRS100/Mod-S
a2) Maximum continuous operating woltage Uc Lto N:300 VAC
(one value for each mode of protection) Nto PE:30S VAC P
a3) Type of current: a.c. or “~"and/or frequency AC P
a4) 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 “lim,” and the value in KA, L to N:12.5 kA
: P
and/or (T1 in a square) and “lin,” and the N to PE:50 kA
value in kA
For test class Il
either “test class II” and “I,” and the value in kA, L to N:20 kA
and/or (T2 in a square) and “l” and the N to PE:80 kA P
value in kA
For test class llI:
either “test class IlII” and “Uoc” and the value in
kV,
P

and/or (T3 in a square) and “Uoc” and the
value in kV

TRF No. IEC61643_11C
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IEC 61643-11
Clause Requirement + Test Result - Remark Verdict
IEC 61643-11 - TEST SEQUENCE 1
ab) Voltage protection level Up
(one value for each mode of protection) 1.5kV (Lto N
1.7kV (N to PE)
1.8kV (L to N)
2.8kV (N to PE) P
1.5kV (L to N)
1.5kV (N to PE)
a6) Degree of protection if > IP20 IP 20 P
a7) ldentification of terminals or leads L.N.PE P
a8) Rated load current I N/A
Information provided with the products
bl)Location indoor P
b2) Number of ports one port P
b3) Method of mounting Fixed P
b4) Short circuit current rating lIsccr 25kA P
b5) Ratings and characteristics for external external disconnector: P
disconnector Fuse 315A
b6) Indication of disconnector operation internal disconnector: red P
is defect
b7)Orientation for normal installation State in user manual P

TRF No. IEC61643_11C
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IEC 61643-11

Clause

Requirement + Test

Result - Remark

Verdict

IEC 61643-11 - TEST SEQUENCE 1

b8) Installation instructions

- type of LV systems (TN-, TT-, IT-system)
- intended connection

- nominal a.c. system wltages and maximum
allowed woltage regulation for which the SPD

designed, mechanical dimensions, lead
lengths, etc.

TT,.TN-S system

Refer to user manual

b9) Temperature and humidity range

-5 °Cto +40 °C
5 % to 95 %

b10) Follow current interrupting rating I

100A

b11) Residual current lpe

<1mA

b12) Transition surge current rating for short-
circuiting

type SPD Itra_ns

N/A

b13) The minimum distance from any earthed
conductive surface at which the SPD can be
installed

N/A

b14) Inax (Optional)

L to N:50 kA
N to PE:100 kA

Information which shall be available in a
datasheet

cl) Temporary overwoltage rating Ut and/or the
type(s) of power system(s) the SPD is designed
for according to Annex B and corresponding
connection details

N/A

c2) Total discharge current ITOTAL for multipole
SPDs (if declared by the manufacturer) and the
corresponding test class

N/A

¢3) Voltage drop for two port SPDs

N/A

TRF No. IEC61643_11C
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IEC 61643-11
Clause Requirement + Test Result - Remark Verdict
IEC 61643-11 - TEST SEQUENCE 1

c4) Load-side surge withstand capability for two-port

SPDs N/A
¢5) Information about replaceable parts (indicators, external disconnector: P

fuses, etc.) Fuse 315A
c6) Voltage rate of rise du/dt N/A
c7) Current factor k, if different from Table 20 N/A
¢8) Modes of protection (for SPDs with more than L to N\N to PE

one mode of protection) P

8.2 Indelibility of markings
This test shall be applied on markings of all types Printed on enclosure
except those made by impressing, molding and P
engraving.
The test is made by rubbing the marking by hand for
15s with a piece of cotton soaked with water and
again for 15s with a piece of cotton soaked with
aliphatic solvent hexane with a content of aromatics P
of maximum 0,1% wlume, a kauributanol value of
29, initial boiling-point approximately 65 °C and a
specific gravity of 0,68 g/cms.
After this test, the marking shall be easily legible. P
7.3.1 Mounting
SPDs shall be provided with appropriate means for
mounting that will ensure mechanical stability. P
Mechanical coding/interlock shall be provided to
prevent incorrect combinations of plug-in SPD
modules and sockets. P
Compliance is checked by visual inspection.
P

TRF No. IEC61643_11C
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IEC 61643-11

Clause

Requirement + Test

Result - Remark

Verdict

IEC 61643-11 - TEST SEQUENCE 1

Terminals and connections

7.3.2

Screws, current carrying parts and connections

8.4.1

Reliability of screws, current-carrying parts and
connections

Screws operated when connecting the SPD:

N/A

The screws are tightened and loosened:

- ten times for screws in engagement with a thread
of insulating material

- five times in all other cases

N/A

N/A

Screws or nuts in engagement with a thread of
insulating material are completely removed and
reinserted each time unless the construction of the
screw prevents this.

N/A

The test is made by means of a suitable test
screwdriver or spanner applying a torque as shown
in Table 10 or according to the manufacturer’s
specification, whichever is greater.

Screw terminals:

Nm

Remote terminals:___

Nm

N/A

The screws shall not be tightened in jerks.

N/A

The conductor is moved each time the screw is
loosened.

N/A

During the test, the screwed connections shall not
work loose and there shall be no damage, such as
breakage of screws or damage to the head slots,
threads, washers or stirrups, that will impair the
further use of the SPD.

N/A

Enclosures and cowers shall not be damaged. This
shall be verified by visual inspection.

N/A

TRF No. IEC61643_11C
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IEC 61643-11

Clause

Requirement + Test

Result - Remark

Verdict

IEC 61643-11 - TEST SEQUENCE 1

7.3.3

External connections

8.4.2

Terminals for external conductors

The SPD is mounted according to the
manufacturer's recommendation on a dull, black-
painted board of about 20mm thickness, and
protected against undue external heating or cooling.

SPD terminals wired with conductors according to:

- table 11, for two-port devices and one port devices
with separate input/output terminals or,

- the manufacturer’s instruction, for other one-port
devices

to mm?2

to mm?2

Screw terminals:

4 to 25mm?2

N/A

SPDs tested according to class | and one-port
SPDs with a nominal discharge current > 5 kA
tested according to class Il shall be capable of
clamping conductors up to a cross-section of at
least 4 mm?

Screw terminals:

4 to 25mm?2

Terminals shall be fastened to the SPD in such a
way that they will not work loose if the clamping
screws or the lock nuts are tightened or loosened. A
tool shall be required to loosen the clamping screws
or the lock nuts.

Terminals for external conductors shall be such that
the conductors may be connected so as to ensure
that the necessary contact pressure is maintained
permanently. The terminals shall be readily
accessible under the intended conditions of use.

TRF No. IEC61643_11C
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IEC 61643-11
Clause Requirement + Test Result - Remark Verdict
IEC 61643-11 - TEST SEQUENCE 1
The means for clamping the conductors in the P
terminals shall not sene to fix any other component,
although they may hold the terminals in place or
prevent them from turning.
Terminals shall have adequate mechanical strength. P
Terminals shall be so designed that they clamp the P
conductor without undue damage to the conductor.
Terminals shall be so designed that they clamp the P
conductor reliably and between metal surfaces.
Terminals shall be so designed or positioned that P

neither a rigid solid conductor nor a wire of a
stranded conductor can slip out while the clamping
screws or nuts are tightened.

TRF No. IEC61643_11C
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IEC 61643-11

Clause

Requirement + Test

Result - Remark

Verdict

IEC 61643-11 - TEST SEQUENCE 1

7.3.3.1

Terminals with screws

Screws and nuts for clamping the conductors shall
have a metric ISO thread or a thread comparable in
pitch and mechanical strength.

N/A

Terminals shall be so fixed or located that, when the
clamping screws or nuts are tightened or loosened,
the terminals shall not work loose from their fixings
to the SPDs.

N/A

These requirements do not imply that the terminals
shall be so designed that their rotation or
displacement is prevented, but any movement shall
be sufficiently limited so as to prevent non-
compliance with the requirements of this standard.

N/A

The use of sealing compound or resin id considered
to be sufficient for preventing a terminal from working
loose, provided that:

e The sealing compound or resin is not subject to
stress during normal use, and

o The effectiveness of the sealing compound or
resin is not impaired by temperatures attained
by the terminal under the least favourable
conditions specified in this standard.

N/A

N/A

Clamping screws or nuts of terminals intended for
the connection of protective conductors shall be
adequately secured against accidental loosening.

N/A

Screws shall not be made of metal that is soft or
liable to creep, such as zinc or aluminium.

N/A

8.4.2.1.1

General

These tests are made by means of a suitable
screwdriver or spanner applying a torque as shown
in table 10.

Screw terminals:

mm

Nm

N/A
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The terminals are fitted with cooper conductors of Screw terminals:
the smallest or largest cross-sectional areas solid:
specified in 8.4.2, solid or stranded, whichever is '
least favourable to mm?2 N/A
stranded:
to mm?
The conductor is inserted into the terminal for the
minimum distance prescribed or, where no distance
is prescribed, until it just projects from the far side, N/A
and in the position most likely to assist the wire to
escape
The clamping screws are then tightened with a Screw terminals:
torque to two-thirds of that shown in the appropriate
Nm
column of table 10.
Remote terminals: N/A
Nm
Each conductor is then subjected to a pull of the Screw terminals:
value, in newtons, shown in table 12. The pull is N
applied without jerks, for 1 min, in the direction of N/A
the axes of the conductor space. Remote terminals:
___ N
During this test, the conductor shall not move
: . ) N/A
noticeably in the terminal
8.4.2.1.2 a) | The terminals are fitted with cooper conductors Screw terminals:
(solid or stranded), of the smallest or largest- solid:
sectional areas as specified in 8.4.2, (whichever is '
the least favourable) and the terminal screws are min. mm?2
tightened with a torque equal to two-thirds of the
values shown in the appropriate column of table 10.
The terminal screws are then loosened and the part max. mm?
of the conductor which may have been affected by i N/A
LT stranded:
the terminal is inspected.
min. mm?2
max. mm?
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The conductors shall show neither undue damage
nor severed wires

N/A

Conductors are considered to be unduly damaged if
they show deep or sharp indentations.

N/A

During the test, terminals shall not work loose and
there shall be no damage such as breakage of
screws or damage to the head slots, threads,
washers or stirrups, that will impair the further use of
the terminal.

N/A

8.4.2.1.2 b)

The terminals are fitted with a rigid stranded cooper
conductor according to table 13.

Screw terminals:
solid:

to mm?2

stranded:

to mm?2

N/A

Before insertion in the terminal, the wires of the
conductors are suitably reshaped

N/A

The conductor is inserted into the terminal until the
conductor reaches the bottom of the terminal or just
projects from the far side of the terminal and in the
position most likely to assist a wire to escape. The
clamping screw or nut is then tightened with a
torque equal to two-thirds of that shown in the
appropriate column of table 10

Screw terminals:

mmgJ

Nm

N/A

After the test, no wire of the conductor shall have
slipped out of the SPD terminal.

N/A
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7.3.3.2

Screwless terminals

Terminals shall be so designed and constructed
that:

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

e it is possible to clamp securely any number of
conductors up to the maximum provided

8.4.2.2

The terminals are fitted with new cooper conductors
(solid or stranded), of the smallest or largest cross-
sectional areas as specified in 8.4.2

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

8.4.2.3

Insulation piercing connections

8.4.2.3.1

Pull test on terminals designed for single core
conductors

The terminals are fitted with new cooper conductors
(solid or stranded), of the smallest or largest cross-
sectional areas as specified in 8.4.2, (whichewver is
the least fawourable). Screws, if any, are tightened
according to Table 10.

mmgJ

Nm

N/A

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

to mm?2

N/A

During the test, there shall be no movement of the
conductor in the terminal or any sign of damage.

N/A
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8.4.2.3.2 Pull test on terminals designed for multi-core
cables or cords
The pull-out test on the SPD terminals designed for
multi-core cables or cords is carried out as for single , )
. . min. mm
core conductors, except that the pull force is applied
to the entire multi-core cable or cord instead of to
the individual core. max. mm N/A
The pull force is calculated according to the
following formula:
F=Fx)+/n
F is the total force to apply F(x) = N
n is the number of cores
F(x) is the force for one core according to the n=
cross-section of
one conductor (see table 9)
F= N N/A
During the test, the cable or cord shall not slip out of
the terminals. N/A
8.4.2.4 Flat quick connect terminations
Under consideration
8.4.2.5 Pigtail connections (flying leads)
8.4.25.1 Pull test on flying lead conductors N/A
A flying lead and anchorage shall withstand without
damage or detachment a direct pull of 89N for one
minute, applied to the lead from any angle which the
construction or the device will allow.
N/A
During the test, there shall be no movement of the
conductor or any sign of damage. N/A
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7.2.1

Protection against direct contact

Test applied to SPDs with Uc > 50V r.m.s.

Uc:
300VAC(L to N)
305VAC(N to PE)

For protection against direct contact (inaccessibility
of live parts), SPDs shall be so designed that, when
they are wired and mounted as for normal use, live
parts are not accessible, even after removal of parts
which can be remowved without the use of a tool.

8.3.1.1

Insulated parts

The sample is mounted as for normal use and the
test is conducted using conductors of the smallest
cross-sectional area and then again using
conductors of the largest cross-sectional area
specified in 8.4.2.

The standard test finger (in accordance with IEC
60529) is applied in every possible position.

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

An electrical continuity indicator operating from a
wltage of not less than 40V and not more than 50V,
one side of which is connected to the test finger to
check for the possibility of contact with any live part
or the sample.

8.3.1.2

Metal parts

Metal parts which are accessible when the SPD is
wired and mounted as for normal use are connected
to earth through a low resistance connection, except
of small screws and the like, isolated from live parts,
for fixing bases and cowvers or cover plates of socket-
outlets.

N/A
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A current (derived from an a.c. source having a no-
load wltage not exceeding 12 V) equal to 1,5 times
the rated load current or 25 A, whichever is the
greater, is passed between the earthing terminal and
each of the accessible metal parts in turn.

N/A

The wltage drop between the earthing terminal and
the accessible metal part is measured and the
resistance is calculated from the current and this
wltage drop. The resistance shall not exceed

0,05 Q.

N/A

7.4.1

Environment, IP code

SPDs shall be provided with an enclosure for
protection against ingress of solid objects and water
in accordance with the IP code declared by the
manufacturer.

8.5.1

Test carried out acc. to IEC 60529 to check IP code

7.2.2

Residual current Ipe

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

8.3.2

The SPD shall be connected as for normal use
according to the manufacturer’s instructions. The
wltage shall be adjusted to the reference test
woltage of Urer.

The residual current flowing through the PE terminal
iS measured.

Urer 255V

Ire :0.25pA

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 wltage Uc without
unacceptable changes in its characteristics.

The test setup shall comply with the circuit diagram
given in Figure 7.
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o N . Class I
Determination of the measured limiting wltage: Lto N: 1.50kV
N to PE: 1.70kV
Class II:
L to N: 1.80kV
N to PE: 2.80kV
Class Il
L to N: 1.50kV
N to PE: 1.50kV
according to 8.3.3.1, but only at a crest value L to N: 12.5kA/ 1.32kV
corresponding to limp for test class | N to PE: 50.0kA/ 1.68KV p
according to 8.3.3.1, but only at I, for test class II L to N: 20.0kA/ 1.68kV P
N to PE: 80.0kA/ 2.46kV
according to 8.3.3.3, but only at Uoc for test class llI L to N: 6.0kV/ 0.86kV P
N to PE: 6.0kV/ 1.07kV
SPDs tested acc. to class | and Il containing Class I
switching components: L to N:0.78kV
Front-of-wave sparkover wltage acc. to 8.3.3.2 N to PE:0.83kV P
All measured peak values (5 pos./5 neg.) below Ue Class I
L to N:0.87kV
N to PE:0.89kV
L to N:300VAC
Sample connected to power frequency source at Uc N to PE:305VAC P
8.3.4.2.1 SPDs with follow current < 500A:
Voltage at SPD terminals does not fall below the P
peak value of Uc by more than 10% during flow of
follow current
8.3.4.2.2 SPDs with follow current > 500A:
Power frequency wltage Uc with a prospective short
circuit current equal to the follow current interrupt
) . kA N/A
rating I declared by the manufacturer in accordance
with Table 8, or 500A, whichever is greater.
For SPDs connected between neutral and protective cos @ = N/A
earth only, the prospective short-circuit current shall
be at least 100A.
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8.3.4.3 Class | and Il operating duty tests

Three groups of five impulses of 8/20 current Class I
impulses with positive polarity shall be applied. The L to N:12.5 kA
test samples are connected to a power source i
according to 8.3.4.2. Each impulse shall be N'to PE:S0 kA
increased in steps of 30° with a tolerance of + 5° for Class Il
each synchronisation angle. L to N:20 kA
time interval between the impulses 50s — 60s N to PE:80 kA
time interval between the groups 30 min — 35 min sync. 0°, 30°, 60°, 90°,

120°, 150°, 180°, 210°,

240°, 270°, 300°, 330°, P

0°, 30°, 60° el.

The SPD shall be energized at Uc. The prospective
short-circuit current of the power source shall U P
comply with 8.3.4.2 during the application of groups ¢
of impulses. L to N:300VAC
After the application of each group of impulses and N to PE:305VAC P
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 P
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
|mpqlses with a crest corresponding to lim, shall be see Annex 1 p
applied.
When testing SPDs to class Il, 8/20 current
impulses with I, shall be applied. see Annex 1 p
Current records show no sign of puncture or
flashower of the sample =
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8.3.4.5 Class Ill 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 P
of positive half cycle (£5°) 6.0kV
- five positive impulses initiated at crest value
of positive half cycle (£5°)
8.3.4.4 Additional duty test for test class | P
This test is carried out with current impulses in
steps up to limp passing through the SPD.
Uc:
SPD energized at Uc by a wltage source having a L to N:300VAC
nom_|nal_currer_1t capability of 5A during the N to PE:305VAC
application of impulses. P
Current impulses of positive polarity shall be initiated L to N:
in the corresponding positive crest value of the
. 1.25 kA
power frequency woltage source to the energized
test sample as follows: 3.13 kA
6.25 kA
a) One current impulse at 0,1 limp 9.38 kA
b) One current impulse at 0,25 limp 12.5 kA
¢) One current impulse at 0,5 limp N to PE:
d) One current impulse at 0,75 limp 5.00 kA
€) One current impulse at 1,0 limp 12.50 kA
25.00 kA P
37.50 kA
50.00 kA
After each impulse cool down to ambient P

temperature
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8.3.4.6 Pass criteria
A 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. P
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.
P
B Voltage and current records and visual inspection
show no sign of puncture or flashover. P
C No mechanical damage P
o - i Class I
D Determination of the measured limiting wltage: L to N: 1.5KkV
N to PE: 1.7kV
Class II:
L to N: 1.8kV
N to PE: 2.8kV
Class lli:
L to N: 1.5kV
N to PE: 1.5kV
according to 8.3.3.1, but only at a crest value Lto N: 12.5kA/ L3V P
corresponding to limp for test class | N to PE: 50.0kA/ 1.58kV
according to 8.3.3.1, but only at I, for test class |l L to N: 20.0kA/ 1.76kV p
N to PE: 80.0kA/ 2.75kV
according to 8.3.3.3, but only at Uoc for test class llI L to N:6.0kV/ 0.89kV P
N to PE:6.0kV/ 1.05kV
SPDs tested acc. to class | and Il containing Class I
switching components: L to N:0.88kV
Front-of-wave sparkover wltage acc. to 8.3.3.2 N to PE:1.03kV
. P
All measured peak values (5 pos./5 neg.) below Up Class I
L to N:0.95kV

N to PE:2.68kV
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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 wltage (Urer).

The current that flows through each terminal is
measured. Its resistive component (measured at the Urer= 255 V
crest of the sine wawe)

e shall not exceed a value of 1 mA 16.88uA
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

N/A

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. whichewer is greater.

Uc:

L to N: VAC
During the test, no flashower, breakdown of Nto PE:___VAC
insulation or any other manifestation of disruptive
discharge shall occur.

test woltage

V

N/A

N/A
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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
Uc.

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

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= 305V

lee = 20. 82}JA

N/A

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.

7.2.5.2

Thermal protection

SPDs shall be protected against overheating due to
degradation or overstress

This test is not performed on SPDs containing only
switching components and/or ABD devices.

N/A

7.25.4

Status indicator

The manufacturer shall provide information about the
function of the indicator and the actions to be taken
after change of status indication.
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A status indicator may be composed of two parts
(one of which is not replaced on replacement of the
SPD), linked by a coupling mechanism which can
be mechanical, optical, audio, electromagnetic, etc.
The part of the status indicator which is not replaced
shall be capable of operating at least 50 times.

N/A

Where there is an appropriate standard for the type
of indication used, this shall be met by the non-
replaced part of the status indicator, with the
exception that the indicator need only be tested for
50 operations.

N/A

8.3.5.2

Thermal stability

If different non-linear components connected in
parallel, this test has to be performed for every
current path of the SPD by
disconnecting/interrupting all the remaining current
path.

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

N/A

Any woltage switching component within the current
path under test, which is connected in series with a
woltage limiting component shall be short-circuited
by a cooper dummy with a diameter such that it
does not melt during the test.
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Test for SPDs containing only voltage limiting
components - procedure a)

Sample connected to power frequency source with a
wltage high enough to drive a constant current,
which is increased by the following steps — 2mA or
5% of the previously adjusted test current, whichewver
is greater — with a tolerance of + 10%:

For sample 1#:
2 mA r.m.s. or corresponding crest value

4 mA r.m.s. or corresponding crest value

6 mA r.m.s. or corresponding crest value

8 mA r.m.s. or corresponding crest value

10 mA r.m.s. or corresponding crest value
12 mA r.m.s. or corresponding crest value
14 mA r.m.s. or corresponding crest value
16 mA r.m.s. or corresponding crest value
18 mA r.m.s. or corresponding crest value
20 mA r.m.s. or corresponding crest value
22 mA r.m.s. or corresponding crest value
24 mA r.m.s. or corresponding crest value
26 mA r.m.s. or corresponding crest value

28 mA r.m.s. or corresponding crest value

For sample 2#:

20 mA r.m.s. or corresponding crest value
22 mA r.m.s. or corresponding crest value
24 mA r.m.s. or corresponding crest value
26 mA r.m.s. or corresponding crest value

28 mA r.m.s. or corresponding crest value

duration

10 min
17 min
21 min
20 min
21 min
26 min
28 min
30 min
26 min
22 min
11 min
24 min
10 min

5 min

42 min
19 min
22 min
14 min

12 min
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For sample 3#:

20 mA r.m.s. or corresponding crest value
22 mA r.m.s. or corresponding crest value
24 mA r.m.s. or corresponding crest value
26 mA r.m.s. or corresponding crest value

28 mA r.m.s. or corresponding crest value

45 min
16 min
18 min
20 min

22 min

Each step is maintained until thermal equilibrium is
reached — temperature variation < 2K within 10 min

Surface temperature of the hottest spot and current
through the SPD are monitored continuously

Test interrupted if all non-linear components under
test are disconnected. The woltage is not increased
further in order to awoid any malfunction of the
disconnectors.

N/A

For the other two samples the starting point shall be
changed from 2 mA to a current corresponding to 5
steps below the current value at which the first
sample disconnected

If the woltage across the SPD falls below Ugrer during
the test, the current regulation is discontinued and
the voltage is adjusted back to Urer and maintained
for a duration of 15 min. Continuous current
monitoring is no longer required.

Source short-circuit current capability does not limit
the current before any disconnector operates. The
maximum available current value does not exceed
the short circuit withstand capability declared by the
manufacturer.

Urer =

kA

cos phi =

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

SPD energized with a power frequency source at
Urer having a short-circuit current capability which
will not limit the current before any disconnector
operates.

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

cos phi = 0.95

If no significant current flows — test procedure a)
shall be followed

Pass criteria

No mechanical damage

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

Internal disconnector
operated

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

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

If internal disconnection occurs, the test sample is
connected at Uc and rated frequency for 1 min.

The current flow shall not exceed a value of 1 mA.

305 VAC

1.22pA

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

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

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

0.001 pA

N/A

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

After completion of this test the samples shall be
allowed to return to room temperature and be
connected to a power source at Uc for 2 hours.

The residual current shall be monitored and not
exceed the value measured at the beginning of the
test by more than 10%.

In addition for indoor SPDs the surface temperature
rise shall not exceed 120K during and after the test.

5 min. after disconnection of all non-linear
components under test the surface temperature rise
shall not exceed 80K.

7.3.4/8.4.3

Verification of air clearances and creepage
distances

SPDs for domestic and similar applications shall be
designed for pollution degree 2.

SPDs for more stringent environmental applications
may require special precautions, e.g. an appropriate
SPD housing or an additional enclosure, which will
ensure pollution degree 2 for the SPD

N/A

For SPDs for outdoor and out of reach applications
pollution degree 4 applies. This may be reduced to
pollution degree 3 for internal distances, if they are
cowered by an adequate housing ensuring pollution
degree 3 conditions.

N/A

The electrode spacing of spark gaps shall not be
considered for the determination of air clearances
and creepage distances.
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The air clearances and creepage distances shall not
be smaller than the values indicated in Table 15 and
Table 16. p
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. . - Umax 3.00kV
Air clearances in millimetres
Valtitud:-500m to 2000m
required / measured
1) Between live parts of different polarity 3.00mm / 20.2mm P
2) Between live parts and
—screws and other means to fasten a covering,
having to be detached for mounting the SPD N/A
—fastening surfaces (note 2) /
—screws or other means for fastening the SPD
(note 2)
—bodies (notes 1 and 2) — N/A
. / N/A
3) Between the metal parts of the disconnector
mechanism and 3.00mm / 9.5mm P
—bodies (note 1)
—screws or other means for fastening the SPD
NOTE 1 - Definition see 8.3.6 a) / N/A
NOTE 2 - If clearances between live parts of the / N/A
device and the metallic screen or the surface on
which the SPD is mounted are dependent on the
design of the SPD only and cannot be reduced
when the SPD is mounted in the least favourable
position (even in a metallic enclosure), the values of
lines 1 are sufficient.
Creepage distances in millimetres
—r.m.s. wltage 305V
— Material group I}
— Pollution 2
— distances required 1.8mm / 10.6mm P
Printed wiring material
—r.m.s. wltage _
— Material group
— Pollution
N/A

— distances required
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IEC 61643-11 - TEST SEQUENCE 1

7.4.2/8.5.3

Ball pressure test

Outer parts of SPDs, consist of insulating material,
are submitted to a ball pressure test by means of a
tester as shown on Figure 20 and 21.

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

Parts of insulating material not necessary to retain
current carrying parts and parts of the earthing
circuit in position, even though they are in contact
with them, are tested at 70°C + 2 K.

N/A

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

After 1 h, the steel ball is taken away from the
sample; by dipping it into cold water, the
temperature of the sample is reduced to ambient
temperature within 10 s.

o
0
Ie¢
3
3

Pass criteria

The diameter of the ball indentation is measured
and shall not exceed 2 mm.

o
fos)
0
3
3
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IEC 61643-11 - TEST SEQUENCE 1

7.4.3/8.5.4

Resistance to abnormal heat and fire

Insulating parts of the housing shall be either non-
flammable or self-extinguishing.

The glow wire test is performed in accordance with
Clauses 4 to 10 of IEC 60695-2-11 under the
following conditions:

o for external parts of SPDs made of
insulating material necessary to reatain in
position current-carrying parts and parts of
the protective circuit, by the test made at a
temperature of 850 °C + 15 K.

o for all other external parts made of
insulating material, by the test made at a
temperature of 650 °C + 10 K.

N/A

The test is not made on parts of ceramic material
and parts with lower size than defined in 3.1 of

IEC 60695-2-11.

If the insulating parts are made of the same
material, the test is carried out only on one of these
parts, according to the appropriate glow-wire test
temperature.

The test is made on one sample

In case of doubt, the test is repeated on two
additional samples.

N/A

The test is made by applying the glow-wire once.

The sample shall be positioned during the test in
the least favourable position of its intended use
(with the surface tested in a vertical position).

The tip of the glow-wire shall be applied to the
specified surface of the test sample taking into
account the conditions of intended use under which
a heated or glowing element may come into contact
with the sample.
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IEC 61643-11 - TEST SEQUENCE 1

Pass criteria

The sample is regarded as having passed the glow-

wire test if

e there is no visible flame and no sustained

glowing

e orif

Flames on the sample
extinguish themselves

o flames and glowing parts on the sample within_1.4 s after the

extinguish themselves within 30 s after the removal of the glow-wire.
removal of the glow-wire.

N/A

There shall be no ignition of the tissue paper or
scorching of the pinewood board.

7.4.4/8.5.5

Tracking resistance

The test is performed according to IEC 60112, CTI:575V

solution A with a test wltage depending on the

measured creepage

material group according to 8.3.4.

distances and the required
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IEC 61643-11 - TEST SEQUENCE 2
7.2.3/8.3.3 |Voltage protection level
The measured limiting wltage of the SPDs shall not Cla.lss !
: . e L to N: 1.50kV
exceed the wltage protection level that is specified
by the manufacturer. N to PE: 1.70kV
Class II: P
L to N: 1.80kV
N to PE: 2.80kV
Class III:
L to N: 1.50kV
N to PE: 1.50kV
All one-port SPDs shall be tested unenergized. P
All two-port SPDs shall be tested energized for the
tests according 8.3.3.1 and 8.3.3.3 by means of a
wltage source having a nominal current of at least 5
A at Uc. Positive impulses are applied at the (90 +
5)° point and negative impulses at (270 + 5)° point
: : N/A
on the sinusoidal woltage waveform.
For a one-port SPD having terminals, the test is
performed without external disconnectors and the
wltage is measured at the terminals. For a one-port
SPD having connecting leads the woltage is
measured with external lead lengths of 150mm. For
a two-port SPD, and a one-port SPD having
separate load terminals, the wltage for determining
the measured limiting wltage is measured at the
output/load port or load terminals of the SPD and
the woltage for determining Umax iS measured at the P

input/line port or terminals of the SPD.
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IEC 61643-11 - TEST SEQUENCE 2
8.3.3.1 Residual voltage with 8/20 current impulses
Class 1, 8/20 current impulses with a sequence of Class I
crest values of 0,1; 0,2; 0,5; 1,0 times the crest LtoN
value of limp shall be applied. 1.95kA / 0.80kV
0,1 times limp 2.5kA / 0.90kV
0,2 times limp 6.25kA / 1.08kV
0,5 times o 12.5kA / 1.32kV
1,0 times limp N to PE p
5.0kA / 0.92kV
10.0kA / 1.06kV
25.0kA / 1.44kV
50.0kA / 1.68kV
Class Il
Class I, 8/20 current impulses with a sequence of Lto N
crest values of 0,1; 0,2; 0,5; 1,0 times I, shall be P
applied. 2.0kA / 0.85kV
0,1 times I, 4.0kA / 0.96kV
0.2 times I, 10.0kA / 1.22kV
20.0kA / 1.66kV
0,5 times |,
1,0 times I, N to PE
8.0kA / 0.92kV
16.0kA / 1.06kV
40.0kA / 1.52kV
80.0kA / 2.47kV
If the SPD contains only wltage-limiting
components, this test needs only to be performed L to N:
at a crest values of limp for test class | or I, for test N/A
class Il kA/ \%
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IEC 61643-11 - TEST SEQUENCE 2
When Inax is declared by the manufacturer an LtoN
additional 8/20 current impulse with a crest value of
Imax Shall be applied and the residual wltage shall be 50.0kA / 2.64kv P
measured and recorded. N to PE
100.0kA / 3.00kV
One sequence of positive polarity and one
sequence of negative polarity are applied to the
P
SPD
The interval between individual impulses shall be
long enough for the sample to cool down to ambient p
temperature.
Current and woltage oscillogram see Annex 2 P
Crest values — discharge current versus residual
wltage diagram to In Or limp see Annex 3 P
The residual wltage used for determining the Class I
measured limiting woltage is the highest wltage L to N: 1.32kV
value corresponding to the range of currents for:
. N to PE: 1.68kV
e class I: up to limp
) Class Il P
e classll: uptols
L to N: 1.66kV
N to PE: 2.47kV
The value for determining Umax is the highest residual Lto N: 2.6dkv
voltage measured at In, Imax OF limp, as applicable N to PE: 3.00kV p
depending on the SPD test class.
8.3.3.2 Front-of-wave sparkover voltage
The 1,2/50 wltage impulse is used. The generator
is set to an open circuit output wltage of 6 kV. p
10 impulses are applied to the SPD, five of positive
and five of negative polarity. P
The interval between individual impulses shall be
long enough for the sample to cool down to ambient p
temperature.
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IEC 61643-11 - TEST SEQUENCE 2
If sparkover is not observed during each of the 10
impulses on the front of wave, then the above
: N/A
procedure are repeated with the generator output
wltage increased up to a maximum 10 kV.
Voltage oscillograms see Annex 4 P
The value for determining the measured limiting Class I
wltage and l_JmaX Is the maximum sparkowver wltage Lto N: 0.78 KV
recorded during this test. E—
N to PE: 0.83 kV P
Class Il
L to N: 0.85 kV
N to PE: 0.89 kV
8.3.3.3 Limiting voltage with the combination wave
To perform this test a combination wave generator
is used.
The interval between the individual impulses shall be p
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IEC 61643-11 - TEST SEQUENCE 2
The wltage of the combination wave generator is
set to provide an open-circuit wltage of 0,1; 0,2;
0,5; 1,0 times the Ucc.
If the SPD only contains wltage-limiting
components this test needs to be carried out at Uoc
only. Lto N
0,1 times Uoc 0.6 kV 0.3 KA / 600 V
0,2 times Uoc 1.2kV 0.6 kA / 776 V
0,5 times Uoc 3.0 kV 1.5 KA / 848 V
1,0 times Uoc 6.0 kV 3.0KkA / 864V p
N to PE
0.3 kA /608 V
0.6 kA/ 778V
1.5kA/904V
3.0 kA /1070 V
With these generator settings four surges will be
applied to the SPD at each amplitude: two with P
positive and two with negative polarity.
Current-wltage oscillograms; woltage at the output see Annex 2 P
port of the SPD
The value for determining the measured limiting
voIt_age and Uma is the maximum woltage recorded LtoN :864V P
during the test.
N to PE :1070 V
8.3.3.4 Pass criteria for all measured limiting voltage
tests
B Voltage and current records and visual inspection
show no sign of puncture or flashowver. p
C No mechanical damage P
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IEC 61643-11 - TEST SEQUENCE 2

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

There shall be no explosion or other hazard to either
personnel or the facility
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IEC 61643-11 - TEST SEQUENCE 2a

Additional tests if declared by the manufacturer

7.6.2.2/8.7.3

Load-side surge withstand capability

For this test:

e 15 current impulses 8/20

e oOr

e 15 combination wave impulses with an open-circuit
woltage Uoc

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

kA

kv

N/A

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

N/A

The test sample shall be energized during the whole test
sequence. The woltage on the output terminals shall be
recorded.

N/A

Pass criteria

Thermal stability shall be achieved

N/A

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

N/A

No mechanical damage

N/A

Determination of the measured limiting woltage:

Up

IA

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

kA /

N/A

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

kA /

N/A

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

kA /

N/A
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IEC 61643-11 - TEST SEQUENCE 2a

Additional tests if declared by the manufacturer

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 Up

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 wltage (Uger).

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

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

Urer=

N/A

N/A

N/A

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

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

Uc= V

test wltage

N/A

N/A
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IEC 61643-11 - TEST SEQUENCE 2a

Additional tests if declared by the manufacturer

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.

Uc= V

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

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

N/A

N/A

N/A

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

N/A

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

N/A
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IEC 61643-11 - TEST SEQUENCE 2b

Additional tests for two-port SPDs and one port-SPDs

with separate input / output terminals

7.5.1.3

Load-side short-circuit current behaviour

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

8.6.1.3

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

N/A

The test settings and the test procedure according
to 8.3.5.3 (excluding 8.3.5.3.1) are repeated without
short-circuiting any components, but with a short-
circuit link connected to the following output
terminals of the SPD as applicable:

e short-circuit link across all phase terminals and
the neutral terminal (if applicable) on the load
side

e short-circuit link across all terminals on the load
side,

with a conductors of the largest cross-section
specified under 8.4.2 and with a length of 500 mm
each.

N/A

N/A

N/A

Pass criteria

No mechanical damage

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
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IEC 61643-11 - TEST SEQUENCE 2b

Additional tests for two-port SPDs and one port-SPDs

with separate input / output terminals

The SPD shall be connected as for normal use
according to the manufacturer’s instructions to a
power supply at the reference test wltage (Urer).

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

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

Urer= \%

N/A

N/A

N/A

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

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

Uc= V

test wltage

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= \/

lpe = mA

N/A

N/A

N/A
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IEC 61643-11 - TEST SEQUENCE 2b

Additional tests for two-port SPDs and one port-SPDs

with separate input / output terminals

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

N/A

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

N/A

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

If internal disconnection occurs, the test sample is
connected at Uc and rated frequency for 1 min.

The current flow shall not exceed a value of 1 mA.

mA

N/A

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

N/A

Current through the PE-terminal shall not exceed
1mA

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

mA

N/A

N/A

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

N/A

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

N/A
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IEC 61643-11 - TEST SEQUENCE 2b

Additional tests for two-port SPDs and one port-SPDs

with separate input / output terminals

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

N/A

a) Internal disconnector(s) have operated:

After removing the short-circuit links from output
terminals and with Urer applied according to the
circuit shown in Figure 22, there shall be no wltage
on the output terminals.

N/A

With a power frequency wltage equal to two times
Uc applied between all corresponding input and
output phase terminals for 1 min there shall be no
current flow in excess of 0,5 mA.

N/A

a) No internal disconnector has operated:

Determination of the measured limiting woltage:

IA

Up

V N/A

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

kA /

\Y N/A

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

kA /

\% N/A

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

kA /

\Y N/A

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

Front-of-wave sparkover wltage acc. to 8.3.3.2

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

kV

N/A
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IEC 61643-11 - TEST SEQUENCE 3

7.2.6/8.3.6

Insulation resistance

The insulation resistance of the SPD shall be
sufficient with respect to leakage currents and
protection against direct contact.

This test is not applicable to SPDs having a
metallic enclosure connected to protective earth.

Additional entry holes for cables, if there are any,
are left open. If there are any knockouts, one of
them is opened. Cowerings and other parts which
are detachable without tools, are remowved and
undergo the same moisture treatment.

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

+24°C, 93% RH
for 48 h

The samples shall be kept in the humidity cabinet
for 2 days (48 h).

After a delay of between 30 min and 60 min
following the humidity treatment, the insulation
resistance is measured 60 s after having applied a
d.c. wltage of 500 V.
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IEC 61643-11 - TEST SEQUENCE 3

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

a) between all interconnected live parts and the
SPDs body accessible to accidental contact.

b) The express “body” in the sense of this test
means

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

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

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

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

Protective components connected to PE may
be disconnected for this test

c) between the live parts of the SPD main circuit
and live parts of separate isolated circuits, if
there are any.

a)Between enclosure and
live parts

b) Between live parts and
live parts of separate
isolated circuits

N/A

Pass criteria

The insulation resistance shall not be lower than

e 5 MAQ for the measurements according to
a),

e 2 MQ for the measurements according to
b).

>2000 MQ
MQ

N/A

7.2.7/8.3.7

Dielectric withstand

The dielectric withstand of the SPD shall be
sufficient with respect to insulation breakdown and
protection against direct contact.
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IEC 61643-11 - TEST SEQUENCE 3
SPDs classified for outdoor use are tested between
the terminals with the internal parts remowved. During N/A
this test, the SPD is subjected to sprinkling
according to 9.1 of IEC 60060-1.
SPDs classified for indoor are tested as indicated in
a) and b) of 8.3.6. p
SPDs are tested with an a.c. wltage according to
Table 9. Starting with not more than half the
required a.c. woltage, this wltage is increased to the
full value within 30 s which is maintained for 1 min.
a) between all interconnected live parts and the 3) Bgtween enclosure
. . and live parts, the AC
SPDs body accessible to accidental contact. )
test wltage(rms):
b) The express “body” in the sense of this test 2 2KV for 1min P
means
e all touchable metal parts and a metal foil on
surfaces of insulating material, which are
touchable after installation as for normal
use,
e the surface on which the SPD is mounted, if
necessary covered with metal foil,
e screws and other facilities for fastening the
SPD on its support
Fore these measurements, the metal foil is put
on in such a way, that perhaps existing casting
mass is effectively tested. b) Between live parts and
live parts of separate N/A
isolated circuits, the AC
Protective components connected to PE may test wltage(rms):
be disconnected for this test.
c) between the live parts of the SPD main circuit
and live parts of separate isolated circuits, if
there are any.
Pass criteria
Arcing or puncturing shall not occur, howewer,
partial discharges are accepted if the wltage P

change the discharge is less than 5%.
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IEC 61643-11 - TEST SEQUENCE 3

The power transformer used for testing shall be
designed in such a way that after having been
adjusted to the test wltage at its open terminals it
will generate a short-circuit current of at least 200
mA after short-circuiting the terminals. An
owercurrent relay, if any, shall only react if the test
circuit current exceeds 100 mA. The device for
measuring the test woltage shall have a precision of
+ 3 %.

7.3.5/8.4.4

Mechanical strength

All parts of the SPD relating to the protection
against direct contact shall have sufficient
mechanical strength.

The samples are subjected to strikes by means of
an impact-test apparatus as shown in Figure 18 and
Figure 19.

Samples are mounted on a sheet of plywood, 8 mm
thick and 175 mm square, secured at its top and
bottom edges to a ridged bracket.

Portable SPDs are tested as fixed SPDs, but they
are fixed to the plywood sheet by auxiliary means.

N/A

Flush-type SPDs are mounted in a recess provided
in a block of hornbeam or material having similar
mechanical characteristics, which is fixed to a
sheet of plywood. (They are not tested in their
relevant mounting boxes.)

N/A

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

Flush-type screw fixing SPDs shall be fixed by
means of screws to lugs recessed in the block.

N/A

Flush-type claw fixing SPDs shall be fixed to the
block by means of the claws.
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Before applying the strikes, fixing screw of bases
and cowers are tightened with a torque equal to two-
thirds of that specified in Table 10.

Nm

N/A

The samples are mounted so that the point of
impact lies in the vertical plane through the axis of
the pivot.

The striking element is allowed to fall from a height
which is specified in the following Table 18:

parts A and B h =100 mm

parts C h = 150 mm

parts D h =200 mm

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

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

C: Parts which project more than 15 mm and not
more than 25 mm from the mounting surface
(distance from the wall) after mounting as in
normal use, with the exception of the above
parts A.

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

N/A

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

The samples are subjected to strikes which are
evenly distributed over the samples. The strikes are
not applied to “knock-out” areas.
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The following blows are applied:

o for parts A, five strikes: one in the centre. After
the sample has been mowved horizontally: one
each on the unfavourable points between the
centre and the edges; and then, after the
sample has been turned 90° about its axis
perpendicular to the plywood, one each on
similar points;

e for parts B (as far as applicable), C and D, four
blows:

— one on one side of the sample of the
sample after the plywood sheet has been
turned 60° and one blow on another side of
the sample after it has been turned 90°
about its axis perpendicular to the plywood
sheet, keeping the position of the plywood
sheet unchanged,

— one blow on each of the other two sides of
the sample, with the plywood sheet turned
60° in the opposite direction.

Pass criteria

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

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

N/A

Cracks not visible with the normal or corrected
vision, without additional magnification, and surface
cracks in fibre reinforced mouldings and the like are
ignored.

N/A

7.2.5/8.3.5.1

Temperature withstand

The SPD is kept in a heated cabinet at an ambient
temperature of 80 °C £ 5 K for 24 h.

80° Cfor24 h
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Pass criteria
C No mechanical damage P
G Internal disconnectors shall not operate during the

test and shall be in working order after the test. p
Remarks:
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Additional tests for SPDs with separate isolated circuits

7.5.3

Where a SPD includes a circuit that is electrically
isolated from the main circuit, the manufacturer shall
provide information about the isolation and dielectric
withstand woltages between the circuits as well as
the relevant standards that the manufacturer is
claiming conformity with.

N/A

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

N/A

8.3.6

Insulation resistance

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

N/A

The samples shall be kept in the humidity cabinet
for 2 days (48 h).

N/A

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

N/A
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Additional tests for SPDs with separate isolated circuits

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

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

b) The express “body” in the sense of this test
means

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

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

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

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

Protective components connected to PE may
be disconnected for this test

c) between each combination of separate isolated
circuits of the SPD, if there is more than one.

a) Between enclosure
and live parts

b) Between live parts and
live parts of separate
isolated circuits

N/A

N/A

Pass criteria

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

e 2 MQ for the measurements according to b).

MQ
MQ

N/A
N/A

8.3.7

Dielectric withstand

SPDs classified for outdoor use are tested between
the terminals with the internal parts remowved. During
this test, the SPD is subjected to sprinkling
according to 9.1 of IEC 60060-1.

N/A
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Additional tests for SPDs with separate isolated circuits

SPDs classified for indoor are tested as indicated in
a) and b) of 8.3.6.

N/A

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

Table 9. Starting with not more than half the
required a.c. wltage, this woltage is increased to the
full value within 30 s which is maintained for 1 min.

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

b) The express “body” in the sense of this test
means

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

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

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

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

Protective components connected to PE may
be disconnected for this test.

c) between each combination of separate isolated
circuits of the SPD, if there is more than one.

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

b) Between live parts and
live parts of separate
isolated circuits, the AC
test wltage(rms):

N/A

N/A

Pass criteria

Arcing or puncturing shall not occur, howewer,
partial discharges are accepted if the wltage
change the discharge is less than 5%.

N/A
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Additional tests for SPDs with separate isolated circuits

The power transformer used for testing shall be
designed in such a way that after having been
adjusted to the test wltage at its open terminals it
will generate a short-circuit current of at least 200
mA after short-circuiting the terminals. An
owercurrent relay, if any, shall only react if the test
circuit current exceeds 100 mA. The device for
measuring the test woltage shall have a precision of
* 3 %.

N/A
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Additional tests if declared by the manufacturer

7.6.2.1/8.7.2

Test to determine the voltage drop (two port
SPDs)

Uc supplied at the input port

SPD loaded with rated load current into a resistive
load

Input and output wltage measured simultaneously to
determine the percentage woltage regulation

AU% = ((Uin - Uout) / Um)*loo%

%

N/A

Pass criteria

No mechanical damage

N/A
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Additional tests for two-port SPDs with separate input / output terminals

7.5.1.1/
8.6.1.1

Rated load current (I.)

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

mm?2

N/A

Pass criteria

Value complies with the manufacturers

N/A

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

N/A

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

N/A
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Additional tests for two-port SPDs with separate input / output terminals

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

Parts of SPD:
e  Built-in components
e Terminals for external insulated conductors

e Busbars and conductors, plug-in contacts of
removable or withdrawable parts which connect
to busbars

e Manual operating means of metal
e Manual operating means of insulating material
e Accessible external enclosures and covers

— metal surfaces

— insulating surfaces

e Discrete arrangements of plug and socket-type
connections

Temperature rise:

K/

K/

K/

K/

K/

K/

K/

K/

K
K

N/A

7.5.1.2

Overload behaviour

The SPD shall be damaged or altered by overloads,
which may occur in normal use.

8.6.1.2

The test is carried out at ambient temperature and
the sample shall be protected against abnormal
external heating or cooling.

N/A

The test is carried out at ambient temperature and
the sample shall be protected against abnormal
external heating or cooling.

N/A

The test circuit and procedure shall be as described
in 8.6.1.1, except that circuits other than the main
circuit are disregarded for this test.

N/A
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Additional tests for two-port SPDs with separate input / output terminals

The test is performed without any external
disconnectors being connected (internal removable
owvercurrent protective devices are replaced by a link
of negligible impedance).

N/A

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

N/A

If no maximum owvercurrent protection is specified by
the manufacturer, the SPD shall be loaded with 1,1
times the rated load current for 1 h or until an
internal disconnector operates.

If no disconnector operates within 1 h, the test is
continued by increasing the previous value of test
current by a factor of 1,1 every hour, until an internal
disconnector operates.

1h > A
1h > A

N/A

N/A
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Additional tests for two-port SPDs with separate input / output terminals

Pass criteria

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

Parts of SPD:

Built-in SPD:
Terminals for external insulated conductors

Busbars and conductors, plug-in contacts of
removable or withdrawable parts which connect
to busbars

Manual operating means of metal

Manual operating means of insulating material
Accessible external enclosures and covers

— metal surfaces

— insulating surfaces

Discrete arrangements of plug and socket-type
connections

Temperature rise:

K/

K/

K/

K/

K/

K/

K/

K/

K
K

N/A

a) Any internal disconnector has operated:

No mechanical damage

N/A

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

N/A

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

N/A
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Additional tests for two-port SPDs with separate input / output terminals

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

If internal disconnection occurs, the test sample is
connected at Uc and rated frequency for 1 min.

The current flow shall not exceed a value of 1 mA.

mA

N/A

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

N/A

Current through the PE-terminal shall not exceed
ImA

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

mA

N/A

N/A

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

N/A

b) No internal disconnector has operated:

No mechanical damage

N/A

Determination of the measured limiting woltage:

IA
<

Ue

N/A

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

kA / \Y

N/A

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

kA / \Y

N/A

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

kA / \Y,

N/A

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

Front-of-wave sparkover wltage acc. to 8.3.3.2

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

kV

N/A

No excessive leakage currents shall occur after the
test

N/A
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Additional tests for two-port SPDs with separate input / output terminals

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 wltage (Urer).

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

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

Urer= \%

N/A
N/A

N/A

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

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

test wltage

N/A

N/A
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Additional tests for two-port SPDs with separate input / output terminals

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 wawe)

e shall not exceed a value of 1 mA
or

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

Uc= V

lpe = mA

N/A

N/A

N/A

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

N/A
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7.4.2/8.5.2

Heat resistance

The SPD is kept in a heated cabinet at a
temperature of 100 °C + 2 K for the duration of 1 h.

100 °C for 1h

Pass criteria

No mechanical damage

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

Any sealing compound (including potting) used in
the internal assembly shall not move to such an
extent as to create a problem for the functionality
of the SPD.

N/A

The SPD is deemed to have passed the test even if
a disconnector has opened.

N/A

7.2.8

Behaviour under temporary overvoltages

SPDs for TT-systems between neutral and PE
upstream the main RCD shall pass the TOV
withstand mode criteria given 8.3.8.2.

N/A

7.2.8.1/8.3.8.
1

TOVs caused by faults or disturbances in the
low voltage system

For SPDs with a Uc greater than or equal to Ut
there is no need to perform this test

Uc= 305V
Ur= 336.60V(5s)
Ur= 441.66V(120min)

SPDs shall be tested using either the

e TOV wltages Ur given in the relevant tables
of Annex B,

or,

e TOV wltages stated by the manufacturer
according to 7.1.1 c1),

whichever values are higher.

Ur= 441.66V(120min)
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Table B.1 shall be applied to all SPDs

Depending on the information given by the
manufacturer on 7.1.1 c1), the additional tables
according to Clause B.1 of Annex B shall also be
applied.

For North American systems — Table B.2

For Japanese systems — Table B.3

under consideration

N/A
N/A

New samples shall be used and fitted as in normal
use, according to the manufacturer’s instructions

The test sample shall be connected to a power
frequency wltage of Ur *%.s % for a duration tr **/.o
%.

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

Immediately following the application of U, a
voltage equal to Urer *%.s % with the same current
capability, shall be applied to the test sample for a
period of 15 min *%/.9 %.

Urer = 255 V

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

The time interval between the test periods shall be
as short as possible and shell in any case not
exceed 100 ms.

40 ms

Pass criteria TOV failure mode

No mechanical damage

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

N/A

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

N/A

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

If internal disconnection occurs, the test sample is
connected at Uc and rated frequency for 1 min.

The current flow shall not exceed a value of 1 mA.

mA

N/A

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

N/A

Current through the PE-terminal shall not exceed
ImA

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

mA

N/A

N/A

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

N/A

The tissue paper shall not catch fire.

N/A

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

N/A
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o . Ur= 336.60V(5s)
b) Pass criteria TOV withstand mode Ur=441.66V/(120min)
A Thermal stability shall be achieved P
B Voltage and current records and visual inspection
show no sign of puncture or flashower. p
C No mechanical damage P
D Determination of the measured limiting woltage: Ur : )
Class I
L to N: 1.50kV
N to PE: 1.70kV
Class II:
L to N: 1.80kV
N to PE: 2.80kV
Class Il
L to N: 1.50kV
N to PE: 1.50kV
according to 8.3.3.1, but only at a crest value Lto N:12.5kA /1.31kV P
corresponding to limp for test class | N to PE:50.0kA/1.66kV
. L to N:20.0kA /1.64kV
according to 8.3.3.1, but only at I, for test class Il N to PE-80.0kA/2 41KV P
according to 8.3.3.3, but only at Uoc for test class L to N:20.0kv /0.85kv P
11} N to PE:80.0kV/1.05kV
SPDs tested acc. to class | and Il containing
switching components: L to N:0.84kV
Front-of-wave sparkowver wltage acc. to 8.3.3.2 N to PE:0 81kV p
All measured peak values (5 pos./5 neg.) below Up
E 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
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The SPD shall be connected as for normal use
according to the manufacturer’s instructions to a
power supply at the reference test wltage (Urer).

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

e shall not exceed a value of 1 mA
or

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

Urer= 255 V

16.32pA

N/A

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. whichewer is greater.

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

Uc= V

test wltage

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

lbe = 20.17pA

N/A

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

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

The tissue paper shall not catch fire.

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

7.2.8.2/8.3.8.
2

TOVs caused by faults in the high (medium)
voltage system

SPDs connected to PE and for use on power
distribution systems

e TOV wltages Ur given in Annex B
or,

e TOV wltages stated by the manufacturer
according to 7.1.1 c1)

whichever values are higher.

Ur = 1200 V+Ugge (L to PE)
Uy = 1200 V (Nto PE)

N/A

Table B.1 shall be applied to all SPDs

Depending on the information given by the
manufacturer on 7.1.1 c1), the additional tables
according to Clause B.1 of Annex B shall also be
applied.

For North American systems — Table B.2

For Japanese systems — Table B.3

under consideration

N/A
N/A

New samples shall be used and fitted as in normal
use, according to the manufacturer’s instructions,
and connected to a test circuit according to Figure
16 or equivalent

The test wltage Ur */.s % is applied to the test
sample at 90 electrical degrees of phase L1 by
closing switch S1.
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After the TOV application time tt *%.s % switch S2
is closed automatically. This connects the SPD’s
PE-terminal to the neutral.

Test circuit according to Figure 16 and Figure 17
or,
alternative test circuit given in Annex E.

Other test circuits are permitted as long as they
ensure the same stress to the SPD.

N/A

N/A

The prospective short-circuit current of the power
source for Urer shall be equal to five times the
rated current of the maximum owvercurrent
protection is declared. The tolerance for the current
is +10/.0%.

N/A

The prospective short-circuit current delivered by
the TOV transformer shall be adjusted to 300A *17/.
0% by R2.

With the exception of SPDs connected neutral to
ground, Urer remains applied to the test sample for

15 min without interruption until switch S1 is
reopened.

Pass criteria TOV failure mode

No mechanical damage

N/A

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

N/A

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

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

If internal disconnection occurs, the test sample is
connected at Uc and rated frequency for 1 min.

The current flow shall not exceed a value of 1 mA.

VAC

mA

N/A

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

N/A

Current through the PE-terminal shall not exceed
1ImA

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

N/A

N/A

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

N/A

The tissue paper shall not catch fire.

N/A

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

N/A

b)

Pass criteria TOV withstand mode

Thermal stability shall be achieved

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

No mechanical damage

Determination of the measured limiting woltage:

Class I
L to N: 1.50kV

N to PE: 1.70kV

Class II:
L to N: 1.80kV

N to PE: 2.80kV

Class Il
L to N: 1.50kV
N to PE: 1.50kV
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according to 8.3.3.1, but only at a crest value L to N:12.5kA /L.32kV P
corresponding to limp for test class | N to PE:50.0kA/1.59kV
. L to N:20.0kA /1.66kV
according to 8.3.3.1, but only at I, for test class Il N to PE:80.0kA/2 43KV P
according to 8.3.3.3, but only at Uoc for test class L to N:20.0kV /0.86kv P
I} N to PE:80.0kV/1.05kV
SPDs tested acc. to class | and Il containing
switching components: L to N-0.82kV 5
Front-of-wave sparkover wltage acc. to 8.3.3.2 N to PE:0.82KV
All measured peak values (5 pos./5 neg.) below Up
E 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
N/A
performed for all arrangements
The SPD shall be connected as for normal use
according to the manufacturer’s instructions to a
power supply at the reference test wltage (Urer).
The current that flows through each terminal is
measured. Its resistive component (measured at the Urer= 255 V P
crest of the sine wawe)
¢ shall not exceed a value of 1 mA 16.53pA p
or
e the current shall not have changed by more N/A

than 20% compared to the initial value
determined at the beginning of the test
sequence
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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. whichewer is greater.

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

Uc= V

test wltage

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

|pE = 20.22 |JA

N/A

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

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

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

The tissue paper shall not catch fire.

There shall be no explosion or other hazard to
either personnel or the facility
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7.2.5.3

Short-circuit current behaviour

8.3.5.3

This test is not applied to SPDs which are either

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

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

N/A

N/A

The test sample shall be mounted in accordance
with the manufacturer's published
recommendations and connected with conductors
of the maximum cross section according to 8.4.2,
keeping the cables connecting the sample to a
maximum length of 0,5 m each.

Sample preparation

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

Current paths containing voltage switching
components with combined disconnector function,
having an impulse withstand voltage equal or
greater than 6 kV and a dielectric withstand equal
or greater than 2500 V/50 Hz for 1 min in normal
operating condition, are tested without any
preparation and only in conjunction with other
current paths prepared in the manner described
below.

Voltage limiting components and wltage switching
components described in 3.1.4 and 3.1.5 shall be
replaced by appropriate cooper blocks (dummies)
ensuring that the internal connections and their
cross-section and surrounding material (e.g. resins)
and packaging are not changed.
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a) Test at the declared short-circuit current
rating
The sample is connected to a power frequency 246 V
source at Urer. The prospective short-circuit current
as declared by the manufacturer and with the
corresponding power factor as given in Table 8 are 5.2 kA
adjusted at the SPD terminals.
cos ¢= 0.23 P
The test is carried out twice with Urer applied at
(45 £ 5) electrical degrees and at (90 £ 5) electrical
degrees after the zero crossing of the wltage.
P
If a replaceable or resettable internal or external
disconnector operates, the relevant disconnector :
. External disconnector
shall be replaced or reset each time. If the operated
disconnector cannot be replaced or reset, the test perated P
is stopped.
Pass criteria
C No mechanical damage P
H Disconnection shall be provided by one or more External disconnector
internal or external disconnector(s). Their correct operated
indication shall be checked.
P
I SPDs having an IP degree = IP 2X — no live parts
accessible with standardised test finger applied p
with a force of 5N, except the ones which are
accessible when the SPD is fitted as in normal use.
J If disconnection occurs during the test, there shall External disconnector P
be clear evidence of effective disconnection of the operated
corresponding protective component(s).
If internal disconnection occurs, the test sample is
connected at Uc and rated frequency for 1 min.
The current flow shall not exceed a value of 1 mA. —V
——mA N/A
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Currents through components connected in parallel
to the relevant protective component(s), are
disregarded for this measurement.

N/A

Current through the PE-terminal shall not exceed
1ImA

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

mA

N/A

N/A

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

External disconnector
operated

4.48ms

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

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

b) Test at low short-circuit current

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

246 V

1620 A

cos ¢= 0.86

The test is carried out once with Urer applied at
(45 + 5) electrical degrees after the zero crossing of
the woltage.

Pass criteria

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

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

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

If disconnection occurs during the test:

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

Internal _disconnector
operated

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

If internal disconnection occurs, the test sample is
connected at Uc and rated frequency for 1 min.

The current flow shall not exceed a value of 1 mA.

Internal _disconnector
operated

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

N/A

Current through the PE-terminal shall not exceed
1ImA

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

mA

N/A

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

248ms

8.3.5.3.1

Additional test for SPDs with I lower than the
declared short-circuit current rating (Isccr)

This test is only performed if the declared follow
current interrupt rating ls is smaller than the test
current.

N/A

The sample is connected to a power frequency
source at Urer. The prospective short-circuit current
as declared by the manufacturer and with the
corresponding power factor as given in Table 8 are
adjusted at the SPD terminals.

kA

cos ¢=

N/A

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

The test is carried out twice.

N/A

N/A

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

N/A

If a replaceable or resettable internal disconnector
operates, the relevant disconnector shall be
replaced or reset each time. If the disconnector
cannot be replaced or reset, the test is stopped.

N/A
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Pass criteria

No mechanical damage

N/A

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

N/A

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

accessible when the SPD is fitted as in normal use.

N/A

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

If internal disconnection occurs, the test sample is
connected at Uc and rated frequency for 1 min.

The current flow shall not exceed a value of 1 mA.

mA

N/A

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

N/A

Current through the PE-terminal shall not exceed
1ImA

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

mA

N/A

N/A

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

N/A

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

N/A

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

N/A

TRF No. IEC61643_11C




Page 88 of 128

Report No.: CN22NX4G 001

IEC 61643-11

Clause

Requirement + Test

Result - Remark

Verdict

IEC 61643-11 - TEST SEQUENCE 5

8.3.5.3.2

Additional test for SPD’s failure mode
simulation

For this test any electronic indicator circuitry may
be disconnected.

N/A

New samples shall be used and fitted as in normal
use, acc. to the manufacturer’s instructions and
connected with conductors of the maximum cross
section acc. to 8.4.2. The maximum length of the
cables connection the sample shall be of 0,5 m
each.

External disconnectors, if recommended by the
manufacturer, shall be used.

Fuse 315A

The test sample shall be connected to a power
frequency woltage source at the following
conditioning wltages:

e SPDs rated Uc up to 440V, apply a wltage
equal to 1200 Vims **-0%

e SPDs with Uc rated above 440V, apply a
wltage equal to 3 times Uc *%.0%

1200 V

N/A

The conditioning voltage is applied for a duration of

5 s **/.¢%. The prospective short-circuit current of
this power source for conditioning shall be adjusted
to a value between 1 A and 20 Arms *°/.0%, as
provided by the manufacturer according to 7.1.1
ds).

Following the application of the conditioning wltage
equal to Urer *.5% with a short-circuit current
capability as given below, shall be applied to the
sample for a period of 5 min **/.0% or for at least 0,5
s after interruption of the current by an internal or
external disconnector.

N/A

The transition from conditioning voltage application
to Urer 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 Figure 12 and Figure 13.
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The prospective short-circuit current of the power
source at Urer shall have a tolerance of **/.2% at the
location where the SPD is connected. The power
factor of the power source shall comply with Table
8.

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

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

If all oscillograms of the tests on the first set of
samples (100 A test set up) show a disconnection
within 5 s during the application of the conditioning
wltage, no further test is performed.

the current through the
sample during the
application of U rer after

conditioning does not

exceed a value of 1 mA.

Pass criteria

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

No mechanical damage

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

There shall be no explosion or other hazard to
either personnel or the facility
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There shall be no flashowver to the metallic screen
and the 6 A gL/gG fuse connecting the screen shall
not operate during the test.

Additional pass criteria except for:
e short circuiting type SPDs

e SPDs where the current is interrupted during
the application of Urer

where no disconnection occurs.

the current through the
sample during the
application of Urer

does not

exceed a value of 1 mA.

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

N/A

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

If internal disconnection occurs, the test sample is
connected at Uc and rated frequency for 1 min.

The current flow shall not exceed a value of 1 mA.

_ MA

N/A

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

N/A

Current through the PE-terminal shall not exceed
ImA

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

N V)

N/A

N/A
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Additional tests if declared by the manufacturer

7.6.1.1/8.7.1

Total discharge current test for multipole SPDs

One side of the test generator is connected to the
PE or PEN terminal of the multipole SPD. Each of
the remaining SPD terminals is connected via a
typical series impedance consisting of a resistance
of 30 mQ and an inductance of 25 pH, to the other
side of the generator.

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

N/A

The multipole SPD shall be tested once with the
total discharge current lroa declared by the
manufacturer.

KA

N/A

Pass criteria

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

N/A

No mechanical damage

N/A

Determination of the measured limiting woltage:

IA

Ue

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

kA /

N/A

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

kA /

N/A

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

kA /

N/A

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

Front-of-wave sparkover wltage acc. to 8.3.3.2

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

kV

N/A

No excessive leakage currents shall occur after the
test

N/A
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Additional tests if declared by the manufacturer

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 wltage (Urer).

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

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

Urer=

N/A

N/A

N/A

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

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

Uc= V

test woltage

N/A

N/A
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Additional tests if declared by the manufacturer

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 wawe)

e shall not exceed a value of 1 mA
or

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

Uc= V

lpe = mA

N/A

N/A

N/A

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

N/A

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

N/A

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

N/A
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Additional tests for outdoor use SPDs

7.5.2/8.6.2

Environmental tests for outdoor SPDs
(informative)

F.1

Accelerated aging test with UV radiation

Expose three complete SPDs, as to be installed for
outdoor use, to 1000 h of UV radiation (UV-B) and
water spray as follows: 500 cycles 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. 1ISO 4892-1 and ASTM 151 are to be
used for general guidance for the test.

N/A

The samples shall be connected to a power source
at Uc during the test and residual current shall be
monitored at 120 min intervals. After completion of
this test, the samples shall be tested according to
F.2.

N/A

Pass criteria

During and after the test the samples shall be
visually inspected for woids, cracks, tracking and
surface erosion. The residual currents shall not
increase by more than 10%. The degree of tracking,
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 requirements of this
standard.

N/A

F.2

Water immersion test

The test is performed in accordance with Figure 8 of
IEC 60099-4. The test samples shall kept immersed
in a vessel, in boiling de-ionized water with 1 kg/m3
of NaCl, for 42 h.

N/A
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At the end of boiling, the SPD shall remain in the
vessel until the water has cooled down to
approximately 20 °C (x 15 °C) and shall be
maintained in the water till the verification tests are
performed. After the water immersion test the N/A
samples shall be subjected the dielectric test (see
F.3).
F.3 Dielectric test
The test samples shall be subjected to a dielectric
test at a power frequency sinusoidal wltage of 1000
V plus twice the reference test wltage Uger for 1
min and the leakage current shall be measured. The
test wltage shall be applied as follows:
a) SPD with metallic housing with or without
mounting bracket
b) The wltage shall be applied between all
terminals or external leads which are not
internally connected to the housing, neither
. . N/A
directly nor through surge protective
components, connected together, and the
metallic housing. If all terminals and external
leads are connected directly or through
components to the conductive housing, this test
is not performed.
c) SPD with non-conductive housing with non-
conductive or without mounting bracket
d) The non-conductive housing shall be tightly
wrapped in conductive foil to within 15 mm of
any non-insulated lead or terminal. The wltage
shall be applied between the conductive foil and
all terminals or external leads connected
together.
e) SPD with non-conductive housing with
. . N/A
metallic mounting bracket
f)  The non-conductive housing shall be tightly
wrapped in conductive foil to within 15 mm of
any non-insulated lead, terminal and the
metallic mounting bracket. The woltage shall be
applied between the conductive foil and all N/A
terminals, external leads and mounting bracket
connected together.
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Pass criteria

The leakage current measured during this test shall
not exceed 25 mA.

N/A

F.4

Temperature cycle test

The test shall be performed according to

IEC 60068-2-14 with 5 cycles with a lower
temperature of -40 °C and with an upper
temperature of +100 °C. The time duration for each
half cycle is 3 h and the temperature change shall
occur within 30 s.

°C
°C

cycles

N/A

Pass criteria

During and after the test, the samples shall be
visually inspected for wids, cracks, tracking and
surface erosion. The residual currents shall not
increase by more than 10 %. The degree of
tracking, 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 requirements of this
standard.

N/A
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IEC 61643-11 - TEST SEQUENCE 7

Additional tests for outdoor use SPDs

F.5

Verification of resistance to corrosion

SPDs with exposed metal parts shall be subjected
to the test and shall be mounted as for normal use
according to the manufacturer’s instructions.

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

e 12 cycles of 24 h, damp heat cycling test
according to test Db of IEC 60068-2-30 at 40 °C
and relative humidity of 95 %;

e 14 cycles of 24 h, salt mist test according to
test Ka of IEC 60068-2-11 at a temperature of
(35+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 air
blast to remove water droplets. The specimen under
test shall then be stored under normal senice
conditions for 2 h.

N/A

N/A

N/A

Pass criteria

Compliance is checked by visual inspection to
ensure that:

e there is no evidence of rust, cracking or other
deterioration. However, surface deterioration of
any protective coating is allowed. In case of
doubt, reference shall be made to ISO 4628-3 to
verify that the samples conform to the specimen
Ri1;

e seals are not damaged,;

e any mowving parts (disconnectors) work without
abnormal effort.

N/A

N/A

N/A
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IEC 61643-11 - TEST SEQUENCE 8

Additional tests for short-circuiting type SPDs

7.5.4/8.6.4

Short-circuiting type SPDs

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

For such SPD’s a conditioning into an intentional short-
circuit according 8.6.4.1 is carried out, followed by a
surge withstand test according 8.6.4.2 and a short-
circuit current behaviour test according 8.6.4.3.

N/A

8.6.4.1

Change of characteristic procedure (conditioning
test)

One impulse of lyans With positive polarity is applied to
the de-energised SPD to change of characteristic of the
SPD into an internal short-circuit. To check for the
internal short-circuit an appropriate measurement shall
be performed after this test.

ltrans =

kA

N/A

8.6.4.2

Surge withstand test (in short-circuited condition)

One impulse of lrans With positive polarity is applied to
the de-energised SPD.

N/A

Pass criteria

No mechanical damage

N/A

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

N/A

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

N/A

8.6.4.3

Short-circuit current behaviour test (in short-
circuited condition)

The test is performed according to 8.3.5.3 excluding
8.3.5.1 and 8.3.5.3.2, but without any sample
preparation.

N/A

8.3.5.3

This test is not applied to SPDs which are either

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

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

N/A

N/A
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IEC 61643-11 - TEST SEQUENCE 8
Additional tests for short-circuiting type SPDs

The test sample shall be mounted in accordance with
the manufacturer’'s published recommendations and
connected with conductors of the maximum cross

section according to 8.4.2, keeping the cables N/A
connecting the sample to a maximum length of 0,5 m
each.

a) Test at the declared short-circuit current rating

The sample is connected to a power frequency source \Y
at Urer. The prospective short-circuit current as declared
by the manufacturer and with the corresponding power

factor as given in Table 8 are adjusted at the SPD kA N/A
terminals.

cos @=

The test is carried out twice with Urer applied at

(45 £ 5) electrical degrees and at (90 + 5) electrical

degrees after the zero crossing of the wltage. N/A

If a replaceable or resettable internal or external
disconnector operates, the relevant disconnector shall
be replaced or reset each time. If the disconnector
cannot be replaced or reset, the test is stopped. N/A

b) Test at low short-circuit current

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

kA N/A

cos @=

The test is carried out twice with Urer applied at (45 + 5)

electrical degrees after the zero crossing of the woltage. N/A

Pass criteria

C No mechanical damage N/A

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

be checked. N/A
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IEC 61643-11 - TEST SEQUENCE 8
Additional tests for short-circuiting type SPDs

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

N/A

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

If internal disconnection occurs, the test sample is —
connected at Uc and rated frequency for 1 min. N/A

The current flow shall not exceed a value of 1 mA. mA

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

this measurement. N/A

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

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

performed for all arrangements. NIA

K The short-circuit current from the power source, if any,
shall be interrupted within 5 s by one or more internal

and/or external disconnector(s). NIA

M There shall be no explosion or other hazard to either

personnel or the facility N/A

N There shall be no flashover to the metallic screen and
the 6 A gL/gG fuse connecting the screen shall not

operate during the test. NIA
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Remarks: /
Table 3 — Type test requirements for SPDs
Test Test description External Tissue | Metallic
sequence Subclause disconnect] paper screen
ors used used ;I'estI ITestII ITest
requirement/test | connected class | | class Il |class
a

1 Identification and marking 7.1.1/7.1.2/8.2 - - -
Mounting 7.3.1 - - -
Terminals and connections | 7.3.2/7.3.3/8.4.2 - - -
Testing for protection
against direct contact 7.2.1/8.31 B ) ) A A A
Environment, IP code 7.4.1/85A1 - - -
Residual current 7.2.2/8.3.2 - - -
Operating duty test 7.2.4/8.3.4"
Operating duty test for test | 8.3.4.2/8.3.4.3/ A } } A A A
classes I, Il or 11l 8.3.4.5
Additional duty test for test 8344 A } } A _ _
class |
Thermal stability 7.2.5.2/8.3.5.2 A - - A A A
Air clearances and 734/843 R } } A A A
creepage distances
Ball pressure test 7.4.2/8.5.3 - - - A A A
Resistance to abnormal 743/85.4 R } } A A A
heat and fire
Tracking resistance 7.44/855 - - - A A A

2 Voltage protection level 7.2.3/8.3.3
Residual voltage 8.3.31 - - - A A -
Front of wave sparkover
voltage 83.32 ) ) ) A A -
Limiting voltage with 8333 R } } _ _ A

combination wave

behaviour

2a See below - only if applicable
[ 2b  [seebelow-only tfapplicable | | | | | | | |
3 Insulation resistance 7.26/8.38 - - - A A A
Dielectric withstand 7.2.7/18.3.7 - - - A A A
[ 32 [seebelow-onyitappicale | | | | | | | |
[ |vechanical swengtn | 7ss/844 | - | - | - | A | A | A |
Temperature withstand 7.25/83.51° - - - A A A
[ 300 [Seebelow-onyitappicable | | | [ [ | | ]
3¢ [seebelow-onyifappiicable | | | | | | |
4° Heat resistance 7.4.2/8.5.2 - - - A A A
TOV tests 7.2.8/8.3.8
Siaturoances e low || 72818381 A A - A A A
voltage system
TOVs caused by faults in
the high (medium) voltage 7.2.8.2/8.3.8.2" A A - A A A
system
5¢ Short-circuit current 7253/835.3 A i A A A A
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Table 3 — Type test requirements for SPDs (continued)

Additional tests for specific SPD designs
Subclause External Tissu Metallic
Test Test description disconnectors| © screen Test Test Test
sequence requirement/test] connected ® IP2P®| used class | |class Il [class llI
used
Additional tests for two-port SPDs and one port-SPDs with separate input / output terminals
3¢ © |Rated load current 7.5.1.1/8.6.11 A - - A A A
Overload behaviour 7.5.1.2/8.6.1.2° - - - A A A
2h Load side short-circuit | 2, 3, g 54 3b A ) A A A A
current behaviour
Additional tests if declared by the manufacturer
3b Voltage drop 7.6.2.1/8.7.2 - - - A A A
c .
2a Lc_:ad side surge 7622/87.3" A ) ) A A A
withstand
6 Total discharge current b
test for multipole SPDs 7.6.1.1/8.7.1 ) ) A A )
Additional tests for outdoor use SPDs
7 For SPDs classified
“outdoor” 7.5.2/8.6.2 - o} - A A -
Additional tests for SPDs with separate isolated circuits
3a Isolation between 7.5.3/8.3.6/ A A A
separate circuits 8.3.7 ) ) )
Additional tests for short-circuiting type SPDs
8 Change of characteristic
procedure
(preconditioning to 7.54/8.6.4 - - - - A -
short-circuited
condition)
Surge withstand test (in
short-circuited 7.54/86.4 - - - - A -
condition)
Short-circuit current
behaviour (in short- 7.54/86.4 A - A - A -
circuited condition)
A = applicable
- = not applicable
O = optional
?  external disconnecors connected means that all disconnectors as specified by the manufacturer shall
be tested with the SPD during the type tests, except for RCDs, which are not tested during the
operating duty test according to 8.3.4.
®  For these tests initial measurements of leakage currents according to Table 4, pass criterion E may
be necessary.
€  For this test sequence more than one set of samples may be needed.
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Table 4 - Common pass criteria for type tests

Thermal stability shall be achieved. The SPD is considered to be thermally stable if the crest of the resistive
component of the current flowing into the SPD or the power dissipation shows either a decreasing tendency or

A | does not increase during 15 min of U voltage application immediately after the application of Up. If the test itself
is performed with the SPD energized at Uc, then Uc either remains applied for these 15 min without interruption or
is reapplied within less than 30 s.

B | Voltage and current records and visual inspection shall show no indication of puncture or flashover

No visible damage shall occur during the test. After the test, small indents and cracks not impairing the protection
¢ | against direct contact are disregarded during this check, unless the degree of protection (IP-code) given for the
SPD is no longer provided. There shall be no visual evidence of burning of the sample after the test.

Values for measured limiting voltage after the test shall be below or equal to Up The measured limiting voltage

D shall be determined, using the tests described in 8.3.3, but the test of 8.3.3.1 is performed only with a 8/20-surge
current with a crest value of ‘rlmp for Test Class | or with "n for Test Class Il or with the test of 8.3.3.3 but only at

UOC for Test class I

No excessive leakage currents shall occur after the test.

The SPD shall be connected as for normal use according to the manufacturer's instructions to a power supply at
the reference test voltage (UREF}- The current that flows through each terminal is measured. Its resistive
component (measured at the crest of the sine wave) shall not exceed a value of 1 mA, or the current shall not
have changed by more than 20 % compared to the initial value determined at the beginning of the relevant test
sequence.

Any resettable or rearmable disconnector shall be switched off manually, if applicable, and the dielectric withstand
E shall be checked by application of two times UC or 1 000 V a.c., whichever is greater. During the test, no
flashover, breakdown of insulation either internally (puncture) or externally (tracking) or any other manifestation of
disruptive discharge shall occur.

In addition 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 the maximum continuous operating voltage (Ugx). Its resistive
component (measured at the crest of the sine wave) shall not exceed a value of 1 mA, or the current shall not have
changed by more than 20 % compared to the initial value determined at the beginning of the relevant test sequence.

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

External disconnectors as specified by the manufacturer shall not operate during the test and shall be in working
order after the test.

F | For the purpose of this clause, working order means that there is no damage to the disconnector and that it is still
operational. Operation can be checked either manually (where possible) or by a simple electrical test agreed
between the manufacturer and the laboratory.

Internal disconnectars as specified by the manufacturer shall not operate during the test and shall be in working
order after the test.

G | For the purpose of this clause, working order means that there is no damage of the disconnector and that it is still
operational. Operation can be checked either manually (where possible) or by a simple electrical test agreed
between the manufacturer and the laboratory.

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

SPDs with an IP degree equal to, or greater than, IP20 shall not have live parts accessible with the standardized
I test finger applied with a force of 5 N (see |IEC 60529}, except the live parts which were already accessible before
the test when the SPD is fitted as in normal use.

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

If internal disconnection occurs, the test sample is connected as for normal use at the maximum continuous
operating voltage U, and at rated frequency for 1 min. The test source shall have a short-circuit current capability
equal or greater than 200 mA. The current that flows through the relevant protective components shall not exceed
a value of 1 mA.

J Currents through components connected in parallel to the relevant protective component(s), or otherwise
connected (e.g. indicator circuits), are disregarded for this measurement, as long as they cannot cause a current
through the relevant protective component(s).

In addition the current through the PE-terminal, including parallel circuits and other circuits (e.g. indicator circuits),
if any, shall not exceed 1 mA.

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

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

L | The tissue paper shall not catch fire.

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

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

After completion of this test the samples shall be allowed to return to room temperature and be connected to a
power source at Ug for 2 h.

The residual current shall be monitored and not exceed the value measured at the beginning of the test by more
than 10 %.
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Table 8 — Prospective short-circuit current and power factor

Ip (KA) +0 % cos o (_0905)
p<1.5 0,95
1.5 < g £ 3.0 0.9
3.0 <lp =45 0.8
4,5 < 1p<6,0 0.7
6.0 < I < 10,0 0.5
10,0 < Jp < 20,0 0.3
20,0 < Jp < 50,0 0.25
50,0 < I 0.2
NOTE Recovery voltage according to IEC 60947-1.

Table 10 — Screw thread diameters and applied torques

Nominal diameter of thread Torque
mm Nm
I 1] ]

Up to and including 2,8 0,2 0.4 0.4
Over 2,8 up to and including 3,0 0,25 0,5 0.5
Over 3,0 up to and including 3,2 0,3 0.6 0.6
Over 3,2 up to and including 3.6 0.4 0.8 0.8
Over 3,6 up to and including 4,1 0,7 1,2 1,2
Over 4,1 up to and including 4,7 0.8 1,8 1,8
Over 4,7 up to and including 5,3 0.8 2.0 2.0
Qver 5,3 up to and including 6,0 1,2 2,5 3.0
Qver 8,0 up to and including 8,0 25 3.5 6.0
Over 8,0 up to and including 10,0 - 4.0 10,0
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Table 11 — Cross-sections of copper conductors for
screw-type or screwless terminals

Maximum continuous load current for Range of nominal cross-sections to be clamped
two-port SPDs or one-port SPDs with (single conductor)
separate input/output terminals 2
A mm? American Wire Gauge

Up to and including 13 110 2,5 18 to 14
Above 13 up to and including 16 1104 18 to 12
Above 16 up to and including 25 1.5t06 16 to 10
Above 25 up to and including 32 2,5t0 10 14to 8
Above 32 up to and including 50 4 to 16 12to 6
Above 50 up to and including 80 10 to 25 8to3
Above 80 up to and including 100 16 to 35 6to 2
Above 100 up to and including 125 25 to 50 4 to 1

a |t is required that, for current ratings up to and including 50 A, terminals be designed to clamp solid
conductors as well as rigid stranded conductors; the use of flexible conductors is permitted.

Nevertheless, it is permitted that terminals for conductors having cross-sections from 1 mm?2 up to 6 mm? be
designed to clamp solid conductors only.

Table 12 — Pulling forces (screw terminals)

Cross-section of conductor
accepted by the terminal Up to 4 Upto6 Up to 10 Up to 16 Up to 50
mm?2
i 50 60 80 0 100

Table 13 — Conductor dimensions

Range of nominal cross-
sections to be clamped Stranded conductor
mm?2 Number of wires
1t02,59 7
1to43@ 7
1,5to62 7
2,5t0 10 7
4 to 16 7
10 to 25 7
16 to 35 19
2510 50 Under consideration
8 If the terminal is intended to clamp solid conductors only (see table
footnote of Table 11), the test is not performed.
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Table 14 — Pulling forces (screwless terminals)

Report No.: CN22NX4G 001

Cross-sectional area 1.25 2.0 3.5 5.5 8.0 14 22 35

2 0.5 | 075 | 1.0 15 | 25 4 6 10 16 25 38

Pull force
N 30 30 35 40 50 60 80 90 100 135 190
Table 15 — Air clearances for SPDs
>4 000V >6 000V
Umax <2 000 V <4 000V up to up to
6 000V g8 o000V
Air clearances in millimetres

1) Beltween live parts of different 15 3 55 8
polarity
2) Between live parts and
— screws and other means to
fasten a covering, having to be 1,5 3 55 8
detached for mounting the SPD
— fastening surfaces (NOTE 2) 3 6 11 16
— screws or other means for 3 6 11 16
fastening the SPD (NOTE 2)
— bodies (NOTES 1 and 2) 1,5 3 5,5 8
3) Between the metal parts of the
disconnector mechanism and
— bodies (NOTE 1) 1,5 3 5,5 8
— screws or other means for
fastening the SPD 1.5 3 5.5 8

* This column is only applicable for SPDs with U_ lower or equal to 180 V.

NOTE 1
NOTE 2

sufficient.

For definition, see 8.3.6 a)

If clearances between live parts of the device and the metallic screen or the surface on which
the SPD is mounted are dependent on the design of the SPD only and cannot be reduced when the
SPD is mounted in the least favourable position (even in a metallic enclosure), the values of line 1) are
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Table 16 — Creepage distances for SPDs

Minimum creepage distances in millimetres
Printed wiring
material Pollution degree
r.m.s.
voltage | Ppollution degree
1 2 1 2 3
All Material group ° Material group ®
All material All a
material | groups, | material | 1 m ! I m
groups | except | groups
Vv
1b
10 0,025 0,04 0,08 0.4 0.4 0.4 1 1 1
12,5 0,025 0,04 0,09 0,42 4,42 4,42 1.0 1,05 1,05
16 0,025 0,04 0,1 0,45 0,45 0.45 1.1 1,1 1.1
20 0,025 0,04 0,11 0,48 0,48 0.48 1.2 1,2 1.2
25 0,025 0,04 0,125 0,5 0.5 0,5 1.2 1,25 1,25
32 0,025 0,04 0,14 0,53 0,53 0.53 1.3 1,3 1.3
40 0,025 0.04 0,16 0,56 0.8 1.1 1.4 1,6 1.8
50 0,025 0,04 0,18 0.6 0,85 1,2 1.5 1,7 1.9
63 0,04 0,063 0,2 0,63 0.9 1,25 1.6 1,8 2
80 0,063 0.1 0,22 0,67 0,95 1.3 1.7 1,9 21
100 0,1 0,16 0,25 0,71 1 1,4 1.8 2 2,2
125 0,16 0.25 0,28 0,75 1,05 1.5 1.9 2.1 24
160 0,25 0.4 0,32 0.8 1.1 1,6 2 2,2 2,5
200 0.4 0,63 0,42 1 1.4 2 2,5 2,8 3,2
250 0,56 1 0,56 1,25 1.8 2,5 3.2 3,6 4
320 0,75 1,6 0,75 1,6 2,2 3,2 4 4.5
400 1 2 1 2 2,8 4 5 5,6 6.3
500 1,3 2,5 1,3 2,5 3.6 5 6,3 7.1 8
630 1,8 3,2 1,8 3,2 4,5 6,3 8 9 10
800 2,4 4 24 4 5,6 8 10 11 12,5
1000 3,2 5 3,2 5 7.1 10 12,5 14 16

For further information on material groups refer to Table 17.

This voltage is

for functional insulation, the working voltage;

for basic and supplementary insulation of the circuit energized directly from the supply mains, the
voltage rationalized through Table F.3a or Table F.3b of IEC 60664-1, based on the rated voltage of
the equipment, or the rated insulation voltage;

for basic and supplementary insulation of systems, equipment and internal circuits not energized
directly from the mains, the highest r.m.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 operation within equipment rating.

For the main protection circuit, this column refers to U,..

Material lllb shall not be used for application in pollution degree 3 above 630 V.

NOTE If the actual voltage differs from the values given in the table, it is allowed to interpolate values for
intermediate voltages. When interpolating, linear interpolation should be used and values should be
rounded to the same number of digits than the values picked from the table.
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Table 17 — Relationship between material groups and classifications

Material group | 600 < CTI

Material group Il 400 < CTl < 600
Material group llla 175 < CTl < 400
Material group lllb 100 < CTl < 175

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

Table 18 — Fall distances for impact requirements

Height of fall Parts of enclosures to be subjected to the impacts
mm Ordinary accessory Other accessories
100 AandB AandB
150 c c
200 D D

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

B: parts which do not project more than 15 mm from the mounting surface (distance from the
wall) after mounting as in normal use, with the exception of the above parts A.

C: parts which project more than 15 mm and not more than 25 mm from the mounting surface (distance
from the wall) after mounting as in normal use, with the exception of the above parts A.

D: parts which project more than 25 mm from the mounting surface (distance from the wall) after
mounting as in normal use, with the exception of the above parts A.
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Table 19 — Test conductors for rated load current test

Test current [A] Cross section
Greater than Less or equal [mm?2] AWG/MCM
0 8 1,0 18
8 12 1,5 16
12 15 2,5 14
15 20 2,5 12
20 25 4,0 10
25 32 6,0 10
32 50 10 8
50 65 16 6
65 85 25 4
85 100 35 3
100 115 35 2
115 130 50 1
130 150 50 0
150 175 70 00
175 200 95 000
200 225 95 0000
225 250 120 250
250 275 150 300
275 300 185 350
300 350 185 400
350 400 240 500
NOTE If other standardized cross-sections are used in specific countries, the next closest cross-section should be
used for testing.

Table 20 — Current factor k for overload behaviour

Protective device

Trip current factor k

Circuit breaker

1,45

Fuse

1.6

NOTE 1 If the type of protective device (breaker or fuse) is not specified by the
manufacturer, the test is performed with the higher k factor.

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

NOTE 3 MNational condition for Japan: k is 1,25 for circuit-breaker and 1,5 for fuse.

NOTE 4 National condition for North America: k is under consideration.
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Table 21 — Tolerances for proportional surge currents

Test classification Proportional currents and tolerances
Limpe1y = limpi2) = limpen) = Trotaiqiimpy ! N 10 %
Test class | QU) = Q{z} = Q{N) = Qrota /N -10/+20 %
= = = 2
W/R 1) = W/R = W/R )= W/Rqgg | N -10/+45 %
Test class Il la2001) = lazo@ = leizo ) = Mrotaieizo)/ N = 10%

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

Application TOV test parameters
SPDs connected to: Fort;=5s For t;=120 min For t;=200 ms
(LV-system faults in (LV-system faults in (HV-system faults)
consumer installation) | distribution system and loss | (requirementto 7.2.8.2
(requirement to of neutral and test 8.3.8.2)
7.2.8.1 (requirement to 7.2.8.1
and test 8.3.8.1) and test 8.3.8.1)
Withstand mode Withstand or safe failure Withstand or safe
required mode acceptable failure mode acceptable
TOV test values UT (V)
TN-systems
Connected L-(PE)N or L-N 1,32 x Ugee 3 X Uggr
Connected N-PE
Connected L-L
TT-systems
Connected L-PE V3 Ugee 1,32 x Upgee 1200 + Upe,
Connected L-N 1,32 = Uggp V3 X Ugee
Connected N-PE 1200
Connected L-L
IT-systems
Connected L-PE 1200 + Upe,
Connected L-N 1,32 x Uggep 13 X Ugee
Connected N-PE 1200 + Upe,
Connected L-L

applicability. Further information on voltage regulation can be found in IEC 60038.

Uner reference test voltage used for testing and taking into account the maximum voltage regulation of
the power system (see Annex A).

u, in TN- and TT-systems: nominal a.c. r.m.s. line voltage to earth; in IT-systems: nominal a.c.
voltage between line conductor and neutral conductor or midpeint conductor, as appropriate (see
442.1.2 of IEC 60364-4-44:2007).

1,32 X Upgr equals 1,45 x U, in case the voltage regulation does not exceed +10 % (see 442.5 of
IEC 60364-4-44:2007).

NOTE As voltage regulation exceeds 10 % in some countries, only Ugc is used in this standard for general

TRF No. IEC61643_11C
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Table B.3 — TOV test parameters for Japanese systems

Application TOV test parameters
LV system faults HV system faults
_ . Not specified _ _
for t;=120 min duration fort;=2s fort;=1s
. (LV-system faults in
SPDs connected to: distribution system and
loss of neutral Withstand or safe failure mode acceptable
(requirement to 7.2.8.1
and test 8.3.8.1)
TOV test values Ut [V]

TN systems
Connected L-N(PE) or L-N V3 % Ugge
Connected N-PE
Connected L-L
TT systems
Connected L-PE V3 x Uggr 150+ Ugee 300+ Uger 600+ Uger
Connected L-N V3 % Uger
Connected N-PE 150 300 600
Connected L-L
IT systems
Connected L-PE 1200+ Upgp
Connected L-N V3 % Upgr
Connected N-PE 1200+ Upge
Connected L-L
Urer reference test voltage used for testing and taking into account the maximum voltage

regulation of the power system (see Annex A).

NOTE 1 These values are required by ministerial ordinance of technical standards for electrical facilities.

NOTE 2 As voltage regulation exceeds 10 % in some countries, U, is used in this standard only for
general applicability. Further information on voltage regulation can be found in IEC 60038.

TRF No. IEC61643_11C
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Table G.1 — Temperature-rise limits

Temperature rise

Parts of SPD K

Built-in components 2 In accordance with the relevant product standard

requirements for the individual components or, in
accordance with the component manufacturer's
instructions . taking into consideration the temperature
in the SPD

Terminals for external insulated conductors 700

Busbars and conductors, plug-in contacts of removable Limited by:
or withdrawable parts which connect to busbars

- mechanical strength of conducting material 9;
— possible effect on adjacent equipment;

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

- effect of the temperature of the conductor on the
apparatus connected to it;

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

Manual operating means:

- of metal 15¢

- of insulating material 25¢

Accessible external enclosures and covers:

- metal surfaces 304d

— insulating surfaces 40 d

Discrete arrangements of plug and socket-type Determined by the limit for those components of the
connections related equipment of which they form part €

a

The term "built-in components” means:

conventional switchgear and controlgear:

electronic sub-assemblies (e.g. rectifier bridge, printed circuit);

parts of the equipment (e.g. regulator, stabilized power supply unit, operational amplifier).

An SPD used or tested under installation conditions may have connections, the type, nature and disposition of
which will not be the same as those adopted for the test, and a different temperature rise of terminals may
result. Where the terminals of the built-in component are also the terminals for external insulated conductors,
the lower of the corresponding temperature-rise limits shall be applied.

Manual operating means within SPDs which are only accessible after the SPD has been opened, for example
draw-out handles which are operated infrequently, are allowed to assume a 25 K increase on these
temperature-rise limits.

Unless otherwise specified, in the case of covers and enclosures, which are accessible but need not be
touched during normal operation, a 10 K increase on these temperature-rise limits is permissible.

This allows a degree of flexibility in respect of equipment (e.g. electronic devices) which Is subject to
temperature-rise limits different from those normally associated with switchgear and controlgear.

For temperature-rise tests according to 8.6.1.1, the temperature-rise limits shall be specified by the
manufacturer of the SPD.

Assuming all other criteria listed are met, a maximum temperature rise of 105 K for bare copper busbars and
conductors shall not be exceeded. The 105 K relates to the temperature above which annealing of copper is
likely to occur.
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List of test equipment used:

A completed list of used test equipment shall be provided in the Test Reports when a Customer’s
Testing Facility according to CTF stage 1 or CTF stage 2 procedure has been used.

Note: This page may be removed when CTF stage 1 or CTF stage 2 are not used. See also clause 4.8 in
OD 2020 for more details.

Measurement Testing / measgring _Last_ Calibration
Clause / testing eqmpment'/ material used, | Range used Calibration due date
(Equipment 1D) date
/ / / / / /
/ / / / / /
/ / / / / /
/ / / / / /
/ / / / / /
/ / / / / /
/ / / / / /
/ / / / / /
/ / / / / /
/ / / / / /
/ / / / / /
/ / / / / /
/ / / / / /
/ / / / / /

TRF No. IEC61643_11C
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TABLE: Critical components information P
Object / part Manufacturer/ Type / model Technical | Standard Mark(s) of
No. e data conformity?
. JIANGSU DONGGUANG .
Gap discharge ELECTRONICS CO LTD DG2R600M / IEC 61643-11 Test with TUV
GDT SHENZHEN VACTECH BLECTRONIC PS2B600HD11 / UL1449 E360318
COLTD
ZHEJIANG WRDZ ELECTRONIC EN IEC R 50557867
MoV CO.,LTD WRABRASIK / 616431-331 0001
HUIZHOU WOTE ADVANCED .
Box body MATERIALS CO LTD PA66-500 / IEC 61643-11 Test with TUV
Low Suzhou Lei shield new Mstar 1.5mm
Temperature o / IEC 61643-11 Test with TUV
Solder Technology Ltd 115°C

TRF No. IEC61643_11C
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Annex 1
Class | SPDs, 8/20 current impulses oscillograms with limp
Sample No.: 22082226A21 L1-N  (Positive polarity)

37 - o e e e e e e e R -5
R A L e -
B8 2% -cue ARRREE [RERERED RRRREED draeee- IRREEEE ARLEEE gresoee- bresoes 4mmrmmey -4
E ' ' ; A E (rs): 757 FOEME (ns) 21100
o410 . . : . . ! -
’ ; ' 3
z
i 1. T I R HA— N R A beens doenn] =
3? ------------------------------------------------------------- ]
;5’: =
___________________________________________________________________________ D
S
T e B S TR = =
O LT L L T T — 5t
i 10 20 30 40 50 ] 0 a0 a0 100
EM. Hiflocoseezeazt BE (e 5) &5: LW
Sample No.: 22082226A21 N-PE (Positive polarity)
cn : : : i : : : : : G03789
ks 'V NPE [ R [ R I CHI1 Cwivent
0.1 : : : : : : : : : TL: 86lps
641 T2: 21.95ns
. Q: 1144s
E: 0.0mJ
481 WER: 35.08kJQ
220 Ip+: 49.10kA
Ip-: -12.59kA
K. -1564%
160
[LE1}
-160
320
-48.1
-64.1
-80.1
22-09-20 16:43

TimeBase: 10ps  Trigger: Chl
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Class Il SPDs, 8/20 current impulses oscillograms with I,

Report No

CHI1
kA

30.1

241

18.1

120

6.0

0o

Sample No.: 22082226A12 L1-N (Positive polarity)

G03s20

CHI1 Cwrent
T1l: 8.63us
T2: 21.85ps
(Q: 038As

E: 0.0mJ
WER: 543kTQ
Ip+: 19.02kA
Ip-: -281.1A

K -1.48%

-6.0

-120

-18.1

-24.1

-30.1

TimeBase: 10ps  Trigger: Chl

22.00-23 10:40

CH1

Sample No.: 22082226A12

N-PE  (Positive polarity)

kA : : G03741
e NPEG i T I L CHI1 Cwrent

1000 : : : : 1 : : ‘ : T1: 8.54ps

200 T2: 21.43ps
Q: 1.75As

600 E: 0.0mJ
WR: §2.82kJ/02

400 Ipt: 75.96kA
Ip-: -19.89kA
K -26.19%

200

0.0

-200

-400

-60.0

-800

-100.0
22-09-19 15:27

TimeBase: 10ps Trigger: Chl
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Class Il SPDs, 1.2/50 Combination wave impulses oscillograms with Uoc

Sample No.: 22082226A14 L1-N (Positive polarity)
Tekiziy [ B e .- X

o PN _
: . . 10.[]}13” . 100M}w® o x ] :
& 100y & ) 10k &, 6.20 ¥ ]

= FPHIE = fE mRE THEE :
C1 o 25.05 v 28.07 24.9 2%.30 1.431 '_
M AN -1.484Y  -2,507 -3, 005 -1.373 482.9m

Sample No.: 22082226A14 N-PE (Positive polarity)

Telkizis [ —_—————— 1 1B

B T : : i :
: . . [10.0113” . 100M}w® o x ] :
@ w0y & 10k 5 6.20V o

= FPHIE = fE mRE THEE :
C1 o 25.05 v 28.07 24.9 2%.30 1.431 '_
M AN -1.484Y  -2,507 -3, 005 -1.373 482.9m
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Annex 2:
Class | SPDs, Current and woltage oscillogram with limp

Sample No.: 22082226A22 L1-N (Positive polarity)

E e
- s o100
___________________________________________________________________________ E 0.50
- 0.00
- -0.50
Y LIS WUCLSUs St pL—— {1.T0D
o 10 20 30 40 S0 B0 Ta &0 a0 101
EW: Eiflecosezeazz ME) (ns) 855 12-§
Sample No.: 22082226A22 L1-N (Positive polarity)
B momoeeee T pronT e R T prosery - Lo
4.03_L -------------- PR L'T ------ piimini ‘ ------- J ------- L ------ st - 0.50
] - o0
Aemeeee- Fomsmeseeee- ------- [REEEE Aemees e
?}l R T LI [ I O P [ R - -0
T . s S -1.50
z E c
B V- T A S S SO SN LA O R - -2.00
] wé.ﬁ-kﬂé kR 1228 ﬁ&-ﬁrtﬁ (m L 240-
T (R T [ i H -2.50
S ZE S SO SO A, #@ ___*!ﬂ'l_!_'f_s____?_?_s_ s?s%_*!ﬂil_!rt_ﬂ_e_l_@_ﬂ- o
] , Egﬂ&sﬁﬁ *%): 263 | : . 7
SRR SRS ISR SO WO SO OO SR SRR SR oy
‘32-»[v ; ..:,...:....:,...i....:..‘,:....:....:...,-'4-00
oz an a0 =0 B0 7O a0 a0 100
E8. Bifleeossosears  BHE (1 s) w3 LN
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CHI1 CH2
kA RV

80.1 30

Sample No.: 22082226A22

64.1 2.4

48118

32012

160 0.6

o0 0o

(Positive polarity)

-16.0-06

-320-12

-48.1-18

-64.1-24

-80.1-3.0

G03671

CHI Cwirent
T1: 8.50us

T2: 21.38ps

Q: 1.14As

E: 40547
WR: 36.15kJ/02
Ipt: S0.4d4kcA
Ip-: -13.05kA

K -2587%

CH2 Voltage

| Up+: 155KV

Up-: -538.2V

TimeBase: 10ps Trigger: Chl

CHI1 CH2
kA RV

80.1 30

Sample No.: 22082226A22

64.1 2.4

48118

32012

160 0.6

o0 0o

-16.0-06

-320-12

-48.1-18

-64.1-24

-80.1-3.0

TimeBase: 10ps Trigger: Chl

TRF No. IEC61643_11C

22-09-02 15:57

GO3670

CHI Cwirent
T1: 8.65us
T2: 21.28ps
Q: 1.12As

E: 39307
W/R: 35.08kJ/2
Ipt: 12 86kA
Ip-: -50.11kA

K -2566%

, CH2 Voltage

TUp+: 5025V
Up-: -1.55kV

22-09-02 15:51
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Class Il SPDs, Current and woltage oscillogram with
Sample No.: 22082226A16 L2-N (Positive polarity)

40—_’ """" Al b e e i ety i = 4.00

wé.ﬁ.-kﬂé (k8) ) 109‘:’.&%{&(“) 1,520

R

(%)

B O ey iy B e s v o R LY
0 0 20 a0 40 50 B0 70 &0 a0 100
£8.  Eiflzeosezzeate ME (k=) &5 L2-§
Sample No.: 22082226A16 L2-N (Positive polarity)
10 =r--mm-m s e i o ST . H i romeees R E 1.00
- 0.50
E 0.00
-0.50
?‘-' - -1.00
B ~ -1.50
I 4 ' ' ' ' ' ' ' ' =
B I Wl ....... ....... :. ....... eeeeeon -2.0D
- ! ! ! 1.520-
T [ """" A e - —2.50
5.13 n’&;E.HI"I (n sJ :21.00-
- -3.00
; -3.50
ey e e e T O R TR
0 0 20 30 40 50 B0 70 &0 a0 100
£%. Eiflzzoszzzeals HE (rs) 535 L2-K
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Report No

Sample No.: 22082226A16 N-PE (Positive polarity)
CHI CH2 : : : : ! : ! : G03662
i : : : ‘ : ‘ : CHI Cwirent
10050 T1: 8.58us
T2: 21l.ddps
800 2.4 @ L72As
600 18 E: 8813J
WR: 80.701J/C2
w012 Ipt: 75.18kA
Ip-: -19.65kA
K -1614%
200 06
— CH2 Veltage
Up+: 211V
Up-: -T60.4V
20006
400-12
600-18
-B0.0-24
10080 : :
: : : : ‘ : ; ‘ : 2209.0214:45
TimeBase: 10ps Trigger: Chl
Sample No.: 22082226A16 N-PE (Positive polarity)
CHI CH2 : : : ! : : : G03661
ks AV : : : : CHI Cwirent
10050 T1: S45us
T2: 21.40ps
800 24 Q: L67As
E: 7957J
600 1.8

400 1.2

20006

o0 0o

-200-06

-400-12

-600-18

-00-24

-1008.0

WR: 75.80kJ Q2
Ipt: 19.041A
Ip-: -73.04kA
K -2607%

, CH2 Voltage
Up+: 6644V
Up-: -2.23kV

TimeBase: 10ps Trigger: Chl
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Class Il SPDs, Current and wltage oscillogram with Uqc

TS:;\‘[nple No.: 22082226A14 L1-N (Positi‘\.g p()TIa[[ty)

Report No.: CN22NX4G 001

_1Be?

Ei3

Sample No.: 22082226A14
T [ _— . — .

200V W 1 . 200V W 1 .
E FHE BE BLE  HER ['Mus I['WWFM] @ X 56V E FHE BE BLE  ER ['Mus I['WWFM] @ X 3V
s g4V 844 844 844 0.00 1 28.90 10k 5, s 852V 847 844 852 4.62 1 25,90 10k &
@5 332V 332 332 132 0.00 @5 332V 335 340 332 4.62
a 71 2mv ATE(E/ 5 (@ il a 71 2mv ATE(E/ 5 (@ il
a 112y AEELY 1A a 112y AEELY 1A

g 200 V. B
[ FHE OBME BRE PEE
[ Bis $3312v AIEREIAE
@ 5 -850V ATFMEME
e 7ramyv AR R
a 1.2y A TE ) T E
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Lln.nus
W 28.90
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] Bak?

200V W 1 L
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[ e 328V 330 128 132 2.81 & 28.9¢ 10k &1
@5 BBV 854 860 848 8.49
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N-PE

u

Sf_:\i_mple No.: 22082226A14

(ng}itive Q_olarity)

Report No.: CN22NX4G 001

_

)7

n 200V A _ L. . - — n 200 V. _ i L i —— . -
@pr o do8 doe ip e |hwh. JLRWI T UV (g B dm? Rer tor Gre |lon.  JLRFE@x
@ -64.0v  -250 -984 32.0 a0l @ -56.0V  -211 -084 32,0 434
a amv A MEEE a -2mY - MIEE] T [ Bl
a 1. 2mv AT 1A (2] 2o AJE[E]/ 0[BT

Sample No.: 22082226A14 N-PE (Positive polarity)

Tek iZi7 [ I it 1 1 fE? Tek Z17 [ 1 BE T

. . X
H o4
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200V " H (@ 200v & " "
e T = 10.0us TOOM 7/ % @ x -3d0v 14 s b 10.0us
e §0.0v i;ﬁ ;%IDIE gzkrﬁ '1-;4§ 2890 ] 10k 31 ] [ Y 96.0v ﬁ:ﬁ 5.Jn§ %‘,}Fﬁ E’nﬁé 2890
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Crest values — discharge current versus residual wltage diagram to limp
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Sample No.

22082226A21(L1 to N)

22082226A22(L2 to N)

22082226A23(L3 to N)

1.25kA
(Positive polarity)

0.80kV

0.80kV

0.78kV

1.25kA 0.78kV 0.76kV 0.76kV
(Negative polarity)
2.5kA 0.90kV 0.86kV 0.86kV
(Positive polarity)
2.5kA 0.86kV 0.84kV 0.84kV
(Negative polarity)
6.25kA 1.08kV 1.00kV 0.98kV
(Positive polarity)
6.25kA 1.06kV 1.00kV 1.00kV
(Negative polarity)
12.5kA 1.32kv 1.24kV 1.24kV
(Positive polarity)
12.5kA 1.30kV 1.24kV 1.22kV

(Negative polarity)

Sample No.

22082226A21(N-PE)

22082226A22(N-PE)

22082226A23(N-PE)

5.0kA
(Positive polarity)

0.72kV

0.80kV

0.88kV

5.0kA 0.72kV 0.84kV 0.92kV
(Negative polarity)
10.0kA 0.88kV 0.90kV 1.06kV
(Positive polarity)
10.0kA 0.94kV 0.82kV 0.96kV
(Negative polarity)
25.0kA 1.44kV 1.44kV 1.16kV
(Positive polarity)
25.0kA 1.02kV 1.40kV 1.16kV
(Negative polarity)
50.0kA 1.59kV 1.55kV 1.68kV
(Positive polarity)
50.0kA 1.49kV 1.55kV 1.66kV

(Negative polarity)

Crest values — discharge current versus residual wltage diagram to |,

Sample No.

22082226A12(L1 to N)

22082226A16(L2 to N)

22082226A17(L3 to N)

1.0kA
(Positive polarity)

0.85kV

0.82kV

0.79kV

1.0kA 0.83kV 0.82kV 0.79kV
(Negative polarity)
2.0kA 0.96kV 0.90kV 0.87kV
(Positive polarity)
2.0kA 0.95kV 0.91kV 0.90kV
(Negative polarity)
10.0kA 1.22kV 1.16kV 1.10kV
(Positive polarity)
10.0kA 1.22kV 1.14kV 1.10kV
(Negative polarity)
20.0kA 1.65kV 1.52kV 1.48kV

(Positive polarity)
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20.0kA
(Negative polarity)

1.66kV

1.52kV

1.44kV

Sample No. 22082226A12(N-PE) 22082226A16(N-PE) 22082226A17(N-PE)
8.0kA 0.92kV 0.70kV 0.78kV
(Positive polarity)

8.0kA 0.84kV 0.70kV 0.72kV
(Negative polarity)

16.0kA 1.00kV 1.02kvV 0.92kV
(Positive polarity)

16.0kA 0.86kV 1.00kV 1.06kV
(Negative polarity)

40.0kA 1.30kV 1.40kV 1.52kv
(Positive polarity)

40.0kA 1.32kv 1.44kv 1.46kV
(Negative polarity)

80.0kA 2.47kV 2.11kV 2.34kV
(Positive polarity)

80.0kA 2.40kV 2.23kV 2.27kV

(Negative polarity)

Crest values — discharge current versus residual woltage diagram to Uqc

Sample No. 22082226A14(L1 to N) 22082226A15(L2 to N) | 22082226A18(L3 to N)
0.6kV 0.58kV 0.58kV 0.58kV 0.58kV 0.58kV 0.58kV
(Positive polarity)

0.6kV 0.59kV 0.60kV 0.60kV 0.60kV 0.60kV 0.60kV
(Negative polarity)

1.2kV 0.74kV 0.74kV 0.74kV 0.73kV 0.74kV 0.68kV
(Positive polarity)

1.2kv 0.74kV 0.78kV 0.72kVv 0.73kV 0.70kV 0.65kV
(Negative polarity)

3.0kV 0.79kV 0.81kV 0.78kV 0.77kV 0.78kV 0.79kV
(Positive polarity)

3.0kV 0.85kV 0.82kV 0.79kV 0.78kV 0.81kV 0.84kV
(Negative polarity)

6.0kV 0.84kV 0.85kV 0.82kV 0.82kV 0.83kV 0.81kV
(Positive polarity)

6.0kV 0.86kV 0.85kV 0.81kV 0.82kV 0.86kV 0.82kVv
(Negative polarity)

Sample No. 22082226A14(N-PE) 22082226A15(N-PE) 22082226A18(N-PE)
0.6kV 0.58kV 0.58kV 0.58kV 0.59kV 0.58kV 0.58kV
(Positive polarity)

0.6kV 0.60kV 0.61kV 0.59kV 0.59kV 0.60kV 0.60kV
(Negative polarity)

1.2kVv 0.77kV 0.75kV 0.74kV 0.74kV 0.74kVv 0.74kV
(Positive polarity)

1.2kv 0.75kV 0.76kV 0.74kV 0.74kV 0.76kV 0.77kV
(Negative polarity)

3.0kV 0.83kV 0.84kV 0.81kV 0.82kV 0.83kV 0.80kV
(Positive polarity)

3.0kV 0.90kV 0.90kV 0.86kV 0.88kV 0.87kV 0.87kV

(Negative polarity)
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Page 126 of 128

Report No.: CN22NX4G 001

6.0kV 1.04kV 1.07kV 0.93kV 0.95kV 0.87kV 0.85kV
(Positive polarity)
6.0kV 0.94kVv 0.98kV 0.97kV 0.95kV 0.95kV 0.92kV

(Negative polarity)

TRF No. IEC61643_11C
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Class | SPDsFront-of-wave sparkover voltage oscillograms

Sample No.: 22082226A21 L1-N (Positive polarity)
Tek1_1‘I 1 I : e N — | B
4
10.0ps 100MPR/ D X ]
@& v By 10k 5 252y :
B PHIE =ME TXE ITEE :
&=~ 72864 654.2 1.281 776.9 288.4 '_
N ~2.906%  -118.5 ~771.4 -8.625 287.9
Sample No 22082226A21 N-PE (Positive polarity)
Tek =17 i n ———— 1 EE
?L. 'f — g
. e B .. ......
: 5 [1U.Ous. . 100M}’,{/ﬂ‘ 0 i ] .
[1 BETE By ) 10k 5 276V S
[E] B =ME =XLE fTEE :
1 Ec 7475V 781 8.688 747.5 522.4 '_
PN -9.563Y  -422.1 -534.7 -9.563 563.5
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Class Il SPDsFront-of-wave sparkover wltage oscillograms

Sample No.: 22082226A12 L1-N (Positive polarity)
Telkizi7 | P @&
: 4
.I . . . . .
: : 10.0ps oM/t @ X ]
& v 8 [ 10k 45, 164 Y } o
1B FE = E = AE HRELE f
[ 1 E<w 343.2 ¥ 343.2 4432 443.2 0,000
[ 1 B -9.500Y -9,500 -3.500 -9.500 0,000
Sample No.: 22082226A12 N-PE (Positive polarity)
Tekiziy [ F— A
L 4
[
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Surge Protective Device

TRS100-12.5/SA

Test EQuipment list 1 of Location 1
In;'::}rs:rt Ins;:rr::nt Pz;rr]nnei:e?rls Model Type La;;ial. Next Cal. Date
A-FLTLZ-01 Test thrust force 5N AG-11A 2022.07.14 2023.07.13
A-FLSRX-02 High-low temperature test / KMH-408S | 2022.11.23 | 2023.11.22
chamber
A-FLLDQ-01 Proof tracking tester / AG5101B | 2022.11.23 2023.11.22
A-FLYKC-01 Vernier caliper / / 2022.09.07 2023.09.06
A-FLSYZ- standard testing finger
01(12022422) forelock probe / / 2022.12.08 2023.12.07
A-FLWYB-01 Digital multimeter / 86C 2023.03.14 2024.03.13
03 (LIJBS-I;EELZYZISK) DC power supply / N5772A / /

A-FLTPY-01 Electronic balance / UTP313 2022.09.07 2023.09.06
A-FLBCC-01 Mechanical impact device / AG1100K | 2022.11.23 2023.11.22
A-FLSBQ-06 Digital oscilloscope 500M DPO4054B | 2023.03.14 2024.03.13
A-FLCJF-01 Impulse current system <80kA CI-80 2023.03.27 2024.03.26
A-FLRWD-01 Thermal stability tester 0~10A TTS2-10 2022.11.23 2023.11.22
A-FLQYY-02 Ball pressure tester / JQY 2022.08.10 2023.08.09
A-FLSRX-01 High"owcts:ni’s;?t“re test | 70'c-150C 1(';’(')'3>N('K 2023.03.10 | 2024.03.09
A-DYNYY-05 Withstand woltage tester / 5051A 2023.03.20 2024.03.19
A-DYJYD-05 Insulation Resistance Tester / 3007A 2023.03.14 2024.03.13
A-FLWYB-06 Digital multimeter / 34461A 2023.03.20 2024.03.19
A-FLDDL-01 Digital conductivity meter / DDSJ-308F | 2022.08.22 2023.08.21
A-FLZRS-01 Glow-wire testing instrument / AG5113B | 2022.11.23 2023.11.22
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A-FLZDJ-01 llluminometer / TES1332A | 2022.12.10 2023.12.09
A-FLWSD-01(ZX- Tempergture and humidity / VC230 2022.10.09 2023.10.08
1302) instrument
A-FLXWJ-01 Microscope / ZW-H2100 | 2022.09.07 2023.09.06
A-FLWSD-03(zx- Tempergture and humidity / VC230 2022.10.09 2023.10.08
1801) instrument
A-FLWSD-05(ZX- Tempergture and humidity / VC230 2022.10.09 2023.10.08
1803) instrument
A-FLSTT-03 PMK100:1Probe / PHV 1000 | 2023.03.25 2024.03.24
A-FLCJY-01 Impulse wltage system 0-6kV HDP1326 | 2022.03.28 2023.03.27
A-FLZHB-02 Combination wave generator | 1.2/50us-7kV AXOS 8 2022.03.28 2023.03.27
Pointer-type push-tension
A-FLTLZ-02 gauge / NK-300 2022.09.07 2023.09.06
A-FLDMB-01 Electronic stopwatch / PC2000A 2022.07.10 2023.07.09
B-FLTYQ-02 induction voltage regulator 0-650V,26.6A TSA-30 / /
A-FLSTT-08 PMK100:1 probe 100:1 PHV 1000 2022.04.23 2023.04.22
200MHz,2.5GS
A-FLSBQ-05 digital oscilloscope SZ' / MDO04024C | 2022.09.08 2023.09.07
A-FLCJF-03 impulsecurrentgenerator 10/350us-30kA / 2023.03.27 2024.03.26
10/350us- GIC200Vv180
A-FLCJF-05 impulse currentgenerator /350us 2023.03.27 | 2024.03.26
100kA C
A-FLTOV-01 High-voltage TOVtest bench / GTOV2 2023.03.27 2024.03.26
A-FLWSD-04 Temperature and humidity / VC230 | 2022.10.09 | 2023.10.08
instrument
20749441 Temperature and humidity / UX100-003 | 2022.04.24 | 2023.04.25
recorder
-circui iti 1200V/20A
B-FLDLT-01 Short-circuit _addltlonal test / / /

rig

255V/300A
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B-FLFZG-01 38kw load cabinet / 37-6 / /
Test EQuipment list 1 of Location 2
Instrument Instrument ;
Technical Model Type Last Cal. Next Cal. Date
Number Name Parameters Date
8711CA15A Data acquisition system / SYNERGY | 2022.11.16 2023.11.15
RTD
9243DB22B Torque starting / SOOC 2022.07.21 2023.07.20
8697CB14B Temperature and humidity / DSR-TH | 2022.10.25 | 2023.10.24
recorder
8826CB19B Digital push pull force meter / SJ-10 2023.01.16 2024.01.15
8045DB95B Standard testfinger / 12mm 2022.06.20 2023.06.19
8447CA10A Ac and DC voltmeter / TOS5051A | 2022.03.21 2023.03.20
8481CB10B Ac-dc digital milliammeter / HG2850 2022.05.09 2023.05.08
8449CB10A Temperature and humidity / ZDR-F20 | 2022.12.07 | 2023.12.06
recorder
8446CA10A Digital multimeter / 8845A 2022.12.05 2023.12.04
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Figure 1: TRS100-12.5/SA

Figure 2
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Figure 4
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Figure 6
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Figure 8
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Figure 10
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Figure 12
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Figure 14
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Figure 16
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