Report No.: JAT23081702137SR-1

TEST REPORT
EN 61643-11

Part 11: Surge-protective devices connected to low-voltage power systems

Report Reference No. .................... : JAT23081702137SR-1

Tested by (name + signature).......... : Otto Lee

Approved by (name + signature) ....: Tim You

Date of ISSUE ....oevuveviiiieiieeeeeee : 2023-08-21

Total number of pages........ccccecueeeee : 92 pages

Testing Laboratory ....................... : Dongguan Junan Testing & Certification Co., Ltd.

AdAress ... : Room 303, Building 1, No.316, Renzhou Road, Shatian Town,
Dongguan City, Guangdong Province, China.

Applicant’s name .......................... : Zhuhai Telehof Electrics Co.,Ltd

AdAressS .....coovieeiiieee e : 3/F ,Phasel , No.6 Jinhua Road, Xiaolin ,Honggi Township,Jinwan
District,Zhuhai City,China

Manufacturer’'s name.........cccceeeueee. : Zhuhai Telehof Electrics Co.,Ltd

AdAress .....oooiieiiieeeee e . 3/F ,Phasel , No.6 Jinhua Road, Xiaolin ,Honggi Township,Jinwan

District,Zhuhai City,China

Test specification:

Standard........cccoooeiiininne : EN61643-11: 2012 +A11:2018

Test procedure..........ccoeveveiieeniineenns : LVD

Non-standard test method............... None

Test item description..........cccceeueees : Surge Protection Device for Power Supply
Brand Name........ccccoveviiiiienieeens : Telebahn

Model/Type reference ......cccceeeeuneee : See model list and difference

Ratings ..ccoveviieeee e : See model list and difference
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BT BCM 50 RM

No. 801 011
U, 255V~
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I, SOKA (8/20)
U, £1.8kV

=3 200A “
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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)

TeSHING ... :

Date of receipt of test item .....ccoccvvveiiiieerer : 2023-08-12

Date (s) of performance of tests ........ccecveiiiiiiieiinne : 2023-08-12 to 2023-08-21

General remarks:

The test results presented in this report relate only to the object tested.

This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory.
"(see Enclosure #)" refers to additional information appended to the report.

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

General product information:

Model list and difference:

Model Rating
UN:230/400V
BT BCM../BT BM../BT Uc:75-440V
BNM../BT BC../BT..NP.. limp:15-50kA
/BT B.. RM In:30-50kA
Imax:60-100kA
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BT P BCM25.../BT PBM...

UN:230/400V
Uc:255-440V
limp:25kA
In:30-40kA
Imax:60-100kA

BT P BCM...RM-S
/BT PCM8O0...

UN:230/400V
Uc:255-320V
limp:15kA
In:30-50kA
Imax:65-100kA

BT P BCM12.5...
/BT PCM8O0...

UN:230/400V
Uc:255-440V
limp:12.5kA
In:30-50kA
Imax:65-100kA

BT P BCM...

UN:230/400V
Uc:255-440V
limp:8kA
In:25kA
Imax:50kA

BT PCM60../BT PCM..

/BT PCM20../BT P
DCM../BT P60../BT P
C../BT P20..

UN:230/400V
Uc:255-600V
In:10-30kA
Imax:20-60kA

BT Y PVM.../BT B PVM...

/BT WSM

Ucpv:150-1500V
limp:6.25-8kA
In:20kA
Imax:40kA

BT PCM...-1
/BT PCM20...-1
/BT P DCM...-1

UN:230/400V
Uc:255-600V
In:10-20kA
Imax:20-40kA

BT D...RM/BT TT..RM

UN:230/400V
Uc:255-380V
In:3-5kA
Imax:6-10kA

BT E...

UN:230V
Uc:275V
In:3kA
Imax:6kA

BT PST..UBT PST..

UN:120-230V
Uc:150-275V
In:5-10kA
Imax:10-20kA
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UN:120-230V
Uc:150-275V
In:5-10kA
Imax:10-20kA

UN:120-230/400V
Uc:150-440V

BT 5L../BT 4L../BT 3L.. limp:8-50kA
In:10-50kA

Imax:20-100kA

UN:3VDC&220VAC
Rb of IC:>1kA

IC../BZ.. LCD Indicator:999-99999
In:1-100kA

Inductive line:1m

BT PDU..
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BT BCM 50...Series

BT BCM 25 RM(10kA)/3+N

BT BM25 255 RM

BT BCM15 320 RM/2P

BT BCM 50 RM

BT BCM30...Series

BT BM25 255 RM/2P

BT BCM15 385 RM/2P

BT BNM 100

BT BCM30 150 RM

BT BM25 255 RM/1+N

BT BCM15 150 RM/3P

BT BNM 100 RM

BT BCM30 230 RM

BT BM25 255 RM/3+N

BT BCM15 230 RM/3P

BT BCM 50 RM/2P

BT BCM30 275 RM

BT BCM22.5...Series

BT BCM15 275 RM/3P

BT BCM 50 RM/3P

BT BCM30 300 RM

BT BCM22.5 150 RM

BT BCM15 300 RM/3P

BT BCM 50 RMm/4P

BT BCM30 320 RM

BT BCM22.5 275 RM

BT BCM15 320 RM/3P

BT BCM 50 RM/1+N

BT BCM30 350 RM

BT BCM22.5 320 RM

BT BCM15 385 RM/3P

BT BCM 50 RM/2+N

BT BCM30 385 RM

BT BCM22.5 385 RM

BT BCM15 150 RM/3P

BT BCM 50 RM/3+N

BT BCM30 150 RM/2P

BT BCM22.5 150 RM/2P

BT BCM15 230 RM/3P

BT BCM 50(380) RM

BT BCM30 230 RM/2P

BT BCM22.5 275 RM/2P

BT BCM15 275 RM/3P

BT BCM 50(380) RM/2P

BT BCM30 275 RM/2P

BT BCM22.5 320 RM/2P

BT BCM15 300 RM/3P

BT BMC 50(380) RM/3P

BT BCM30 320 RM/2P

BT BCM22.5 385 RM/2P

BT BCM15 320 RM/3P

BT BMC 50(380) RM/4P

BT BCM30 350 RM/2P

BT BCM22.5 150 RM/3P

BT BCM15 385 RM/3P

BT BMC 50(380) RM/1+N

BT BCM30 385 RM/2P

BT BCM22.5 275 RM/3P

BT BCM15 150 RM/4P

BT BMC 50(380) RM/2+N

BT BCM30 150 RM/3P

BT BCM22.5 320 RM/3P

BT BCM15 230 RM/4P

BT BMC 50(380) RM/3+N

BT BCM30 230 RM/3P

BT BCM22.5 385 RM/3P

BT BCM15 275 RM/4P

BT BCM 50 440 RM

BT BCM30 320 RM/3P

BT BCM22.5 150 RM/4P

BT BCM15 300 RM/4P

BT BCM 50(480) RM

BT BCM30 385 RM/3P

BT BCM22.5 275 RM/4P

BT BCM15 320 RM/4P

BT BNM 440

BT BCM30 275 RM/3P

BT BCM22.5 320 RM/4P

BT BCM15 385 RM/4P

BT BCM 50 440 RM/2P

BT BCM30 320 RM/3P

BT BCM22.5 385 RM/4P

BT BCM15 150 RM/1+N

BT BCM 50 440 RM/3P

BT BCM30 385 RM/3P

BT BCM22.5 150 RM/1+N

BT BCM15 230 RM/1+N

BT BCM 50 440 RM/4P

BT BCM30 150 RM/4P

BT BCM22.5 275 RM/1+N

BT BCM15 275 RM/1+N

BT BCM 50 440 RM/1+N

BT BCM30 230 RM/4P

BT BCM22.5 320 RM/1+N

BT BCM15 300 RM/1+N

BT BCM 50 440 RM/2+N

BT BCM30 275 RM/4P

BT BCM22.5 385 RM/1+N

BT BCM15 320 RM/1+N

BT BCM 50 440 RM/3+N

BT BCM30 320 RM/4P

BT BCM22.5 150 RM/2+N

BT BCM15 350 RM/1+N

BT BCM 50(480) RM/2P

BT BCM30 350 RM/4P

BT BCM22.5 275 RM/2+N

BT BCM15 385 RM/1+N

BT BCM 50(480) RM/3P

BT BCM30 385 RM/4P

BT BCM22.5 320 RM/2+N

BT BCM15 150 RM/2+N

BT BCM 50(480) RM/4P

BT BCM30 150 RM/1+N

BT BCM22.5 385 RM/2+N

BT BCM15 230 RM/2+N

BT BCM 50(480) RM/1+N

BT BCM30 230 RM/1+N

BT BCM22.5 150 RM/3+N

BT BCM15 275 RM/2+N

BT BCM 50(480) RM/2+N

BT BCM30 275 RM/1+N

BT BCM22.5 275 RM/3+N

BT BCM15 300 RM/2+N

BT BCM 50(480) RM/3+N

BT BCM30 300 RM/1+N

BT BCM22.5 320 RM/3+N

BT BCM15 320 RM/2+N

BT BCM 25...Series

BT BCM30 320 RM/1+N

BT BCM22.5 385 RM/3+N

BT BCM15 350 RM/2+N

BT BCM 25 RM

BT BCM30 385 RM/1+N

BT BCM15...Series

BT BCM15 385 RM/2+N

BT BCM 25 RM(10kA)

BT BCM30 150 RM/2+N

BT BCM15 150 RM

BT BCM15 150 RM/2+N

BT BCM 25 RM/2P

BT BCM30 230 RM/2+N

BT BCM15 230 RM

BT BCM15 230 RM/2+N

BT BCM 25 RM/3P

BT BCM30 275 RM/2+N

BT BCM15 275 RM

BT BCM15 275 RM/2+N

BT BCM 25 RM/4P

BT BCM30 300 RM/2+N

BT BCM15 300 RM

BT BCM15 300 RM/2+N
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BT BCM 25 RM/1+N

BT BCM30 320 RM/2+N

BT BCM15 320 RM

BT BCM15 320 RM/2+N

BT BCM 25 RM/2+N

BT BCM30 385 RM/2+N

BT BCM15 385 RM

BT BCM15 350 RM/2+N

BT BCM 25 RM/3+N

BT BCM30 150 RM/3+N

BT BCM100 255

BT BCM15 385 RM/2+N

BT BCM 25 RM(10kA)/2P

BT BCM30 230 RM/3+N

BT BCM15(RM)

BT BCM15 150 RM/3+N

BT BCM 25 RM(10kA)/3P

BT BCM30 275 RM/3+N

BT BCM15 150 RM/2P

BT BCM15 275 RM/3+N

BT BCM 25 RM(10kA)/4P

BT BCM30 300 RM/3+N

BT BCM15 230 RM/2P

BT BCM15 300 RM/3+N

BT BCM 25 RM(10kA)/1+N

BT BCM30 320 RM/3+N

BT BCM15 275 RM/2P

BT BCM15 320 RM/3+N

BT BCM 25 RM(10kA)/2+N

BT BCM30 385 RM/3+N

BT BCM15 300 RM/2P

BT BCM15 385 RM/3+N

BT BM80...Series

BT BM100 480 RM

BT BM120 385 RM/4P

BT BM200 420 RM/1+N

BT BM80 150 RM

BT BM100 150 RM/2P

BT BM120 150 RM/1+N

BT BM200 440 RM/1+N

BT BM80 230 RM

BT BM100 275 RM/2P

BT BM120 275 RM/1+N

BT BM200 480 RM/1+N

BT BM80 275 RM

BT BM100 320 RM/2P

BT BM120 320 RM/1+N

BT BM200 150 RM/2+N

BT BM80 300 RM

BT BM100 385 RM/2P

BT BM120 385 RM/1+N

BT BM200 275 RM/2+N

BT BM80 320 RM

BT BM100 150 RM/3P

BT BM120 420 RM/1+N

BT BM200 320 RM/2+N

BT BM80 350 RM

BT BM100 275 RM/3P

BT BM120 150 RM/3+N

BT BM200 385 RM/2+N

BT BM80 385 RM

BT BM100 320 RM/3P

BT BM120 275 RM/3+N

BT BM200 420 RM/2+N

BT BM80 420 RM

BT BM100 385 RM/3P

BT BM120 320 RM/3+N

BT BM200 440 RM/2+N

BT BM80 440 RM

BT BM100 150 RM/4P

BT BM120 385 RM/3+N

BT BM200 480 RM/2+N

BT BM80 480 RM

BT BM100 275 RM/4P

BT BM120 420 RM/3+N

BT BM200 150 RM/3+N

BT BNM 255

BT BM100 320 RM/4P

BT BM200...Series

BT BM200 275 RM/3+N

BT BNM 100 255

BT BM100 385 RM/4P

BT BM200 150 RM

BT BM200 320 RM/3+N

BT BM80 150 RM/2P

BT BM100 150 RM/1+N

BT BM200 230 RM

BT BM200 385 RM/3+N

BT BM80 275 RM/2P

BT BM100 275 RM/1+N

BT BM200 275 RM

BT BM200 420 RM/3+N

BT BM80 320 RM/2P

BT BM100 320 RM/1+N

BT BM200 300 RM

BT BM200 440 RM/3+N

BT BM80 385 RM/2P

BT BM100 385 RM/1+N

BT BM200 320 RM

BT BM200 480 RM/3+N

BT BM80 150 RM/3P

BT BM100 150 RM/2+N

BT BM200 350 RM

BT T1 B25...Series

BT BM80 275 RM/3P

BT BM100 275 RM/2+N

BT BM200 385 RM

BT T125B 385

BT BM80 320 RM/3P

BT BM100 320 RM/2+N

BT BM200 420 RM

BT T1 25B 385/2P

BT BM80 385 RM/3P

BT BM100 385 RM/2+N

BT BM200 440 RM

BT T1 25B 385/3P

BT BM80 150 RM/4P

BT BM100 150 RM/3+N

BT BM200 480 RM

BT T1 25B 385/4P

BT BM80 275 RM/4P

BT BM100 275 RM/3+N

BT BM200 150 RM/2P

BT P BCM 25...Series

BT BM80 320 RM/4P

BT BM100 320 RM/3+N

BT BM200 275 RM/2P

BT P BCM 25 RM

BT BM80 385 RM/4P

BT BM100 385 RM/3+N

BT BM200 320 RM/2P

BT P BCM 25 (150) RM

BT BM80 150 RM/1+N

BT BM120...Series

BT BM200 385 RM/2P

BT P BCM 25 (320) RM

BT BM80 275 RM/1+N

BT BM120 150 RM

BT BM200 420 RM/2P

BT P BCM 25 (440) RM

BT BM80 320 RM/1+N

BT BM120 230 RM

BT BM200 440 RM/2P

BT P BNM 75 RM

BT BM80 385 RM/1+N

BT BM120 275 RM

BT BM200 480 RM/2P

BT P BNM 100(RM)

BT BM80 150 RM/2+N

BT BM120 300 RM

BT BM200 150 RM/3P

BT P BCM 25 RM/2P
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BT BM80 275 RM/2+N

BT BM120 320 RM

BT BM200 275 RM/3P

BT P BCM 25 RM/3P

BT BM80 320 RM/2+N

BT BM120 350 RM

BT BM200 320 RM/3P

BT P BCM 25 RM/4P

BT BM80 385 RM/2+N

BT BM120 385 RM

BT BM200 385 RM/3P

BT P BCM 25 RM/1+N

BT BM80 150 RM/3+N

BT BM120 420 RM

BT BM200 420 RM/3P

BT P BCM 25 RM/2+N

BT BM80 275 RM/3+N

BT BM120 440 RM

BT BM200 440 RM/3P

BT P BCM 25 RM/3+N

BT BM80 320 RM/3+N

BT BM120 480 RM

BT BM200 480 RM/3P

BT P BCM 25 RM/6+N

BT BM80 385 RM/3+N

BT BM120 150 RM/2P

BT BM200 150 RM/4P

BT P BCM 25(150) RM/2P

BT BM100...Series

BT BM120 275 RM/2P

BT BM200 275 RM/4P

BT P BCM 25(150) RM/3P

BT BM100 150 RM

BT BM120 320 RM/2P

BT BM200 320 RM/4P

BT P BCM 25(150) RM/4P

BT BM100 230 RM

BT BM120 385 RM/2P

BT BM200 385 RM/4P

BT P BCM 25(150) RM/1+N

BT BM100 275 RM

BT BM120 150 RM/3P

BT BM200 420 RM/4P

BT P BCM 25(150) RM/2+N

BT BM100 300 RM

BT BM120 275 RM/3P

BT BM200 440 RM/4P

BT P BCM 25(150) RM/3+N

BT BM100 320 RM

BT BM120 320 RM/3P

BT BM200 480 RM/4P

BT P BCM 25(320) RM/2P

BT BM100 350 RM

BT BM120 385 RM/3P

BT BM200 150 RM/1+N

BT P BCM 25(320) RM/3P

BT BM100 385 RM

BT BM120 150 RM/4P

BT BM200 275 RM/1+N

BT P BCM 25(320) RM/4P

BT BM100 420 RM

BT BM120 275 RM/4P

BT BM200 320 RM/1+N

BT P BCM 25(320) RM/1+N

BT BM100 440 RM

BT BM120 320 RM/4P

BT BM200 385 RM/1+N

BT P BCM 25(320) RM/2+N

BT P BCM 25(320) RM/3+N

BT PBM80 275 RM/3P

BT PBM60 385 RM/3P

BT PBM120 480 RM/3+N

BT PBM...Series

BT PBM100 275 RM/3P

BT PBM80 385 RM/3P

BT PBNM 255 RM

BT PBM60 150 RM...

BT PBM120 275 RM/3P

BT PBM100 385 RM/3P

BT P BCM.../S Series

BT PBM80 150 RM...

BT PBM60 275 RM/4P

BT PBM120 385 RM/3P

BT P BCM 150 RM/S

BT PBM100 150 RM...

BT PBM80 275 RM/4P

BT PBM60 385 RM/2+N

BT P BCM 230 RM/S

BT PBM120 150 RM...

BT PBM100 275 RM/4P

BT PBM80 385 RM/2+N

BT P BCM 275 RM/S

BT PBM60 150 RM/2P

BT PBM120 275 RM/4P

BT PBM100 385 RM/2+N

BT P BCM 320 RM/S

BT PBM80 150 RM/2P

BT PBM60 275 RM/3+N

BT PBM120 385 RM/2+N

BT P BCM 350 RM/S

BT PBM100 150 RMm/2P

BT PBM80 275 RM/3+N

BT PBM60 385 RM/4P

BT P BCM 385 RM/S

BT PBM120 150 RM/2P

BT PBM100 275 RM/3+N

BT PBM80 385 RM/4P

BT P BCM 255 RM/S

BT PBM60 150 RM/3P

BT PBM120 275 RM/3+N

BT PBM100 385 RM/4P

BT P BCM 255 RM

BT PBM80 150 RM/3P

BT PBM60 320 RMC /..

BT PBM120 385 RM/4P

BT P BCM 2P 150 RM/S

BT PBM100 150 RM/3P

BT PBM80 320 RM( /..)

BT PBM60 385 RM/3+N

BT P BCM 2P 230 RM/S

BT PBM120 150 RM/3P

BT PBM100 320 RMC /.

BT PBM80 385 RM/3+N

BT P BCM 2P 275 RM/S

BT PBM60 150 RM/4P

BT PBM120 320 RM( /..)

BT PBM100 385 RM/3+N

BT P BCM 2P 320 RM/S

BT PBM80 150 RM/4P

BT PBM60 320 RM/1+N

BT PBM120 385 RM/3+N

BT P BCM 2P 350 RM/S

BT PBM100 150 RM/4P

BT PBM80 320 RM/1+N

BT PBMB0 420 RM(/...)

BT P BCM 2P 385 RM/S

BT PBM120 150 RM/4P

BT PBM100 320 RM/1+N

BT PBM80 420 RM(/...)

BT P BCM 3P 150 RM/S

BT PBM60 150 RM/1+N

BT PBM120 320 RM/1+N

BT PBM100 420 RM(/...)

BT P BCM 3P 230 RM/S

BT PBM80 150 RM/1+N

BT PBM60 320 RM/2P

BT PBM120 420 RM(/...)

BT P BCM 3P 275 RM/S

BT PBM100 150 RM/1+N

BT PBM80 320 RM/2P

BT PBM60 440 RM(/...)

BT P BCM 3P 320 RM/S
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BT PBM120 150 RM/1+N

BT PBM100 320 RM/2P

BT PBM80 440 RM(/...)

BT P BCM 3P 350 RM/S

BT PBM60 150 RM/3+N

BT PBM120 320 RM/2P

BT PBM100 440 RM(/...)

BT P BCM 3P 385 RM/S

BT PBM80 150 RM/3+N

BT PBM60 320 RM/3P

BT PBM120 440 RM(/...)

BT P BCM 4P 150 RM/S

BT PBM100 150 RM/3+N

BT PBM80 320 RM/3P

BT PBM60 480 RM

BT P BCM 4P 230 RM/S

BT PBM120 150 RM/3+N

BT PBM100 320 RM/3P

BT PBM80 480 RM

BT P BCM 4P 275 RM/S

BT PBM60 175 RM...

BT PBM120 320 RM/3P

BT PBM100 480 RM

BT P BCM 4P 320 RM/S

BT PBM80 175 RM...

BT PBM60 320 RM/3+N

BT PBM120 480 RM

BT P BCM 4P 350 RM/S

BT PBM100 175 RM...

BT PBM80 320 RM/3+N

BT PBM60 480 RM/2P

BT P BCM 4P 385 RM/S

BT PBM120 175 RM...

BT PBM100 320 RM/3+N

BT PBM80 480 RM/2P

BT P BCM TT1+1 150 RM/S

BT PBM60 175 RM/4P

BT PBM120 320 RM/3+N

BT PBM100 480 RM/2P

BT P BCM TT1+1 230 RM/S

BT PBM80 175 RM/4P

BT PBM60 320 RM/4P

BT PBM120 480 RM/2P

BT P BCM TT1+1 275 RM/S

BT PBM100 175 RM/4P

BT PBM80 320 RM/4P

BT PBM60 480 RM/1+N

BT P BCM TT1+1 320 RM/S

BT PBM120 175 RM/4P

BT PBM100 320 RM/4P

BT PBM80 480 RM/1+N

BT P BCM TT1+1 350 RM/S

BT PBM60 275 RM

BT PBM120 320 RM/4P

BT PBM100 480 RM/1+N

BT P BCM TT1+1 385 RM/S

BT PBM80 275 RM

BT PBM60 385 RM

BT PBM120 480 RM/1+N

BT PBCM TT 150 RM/S

BT PBM100 275 RM

BT PBM80 385 RM

BT PBM60 480 RM/3P

BT P BCM TT 230 RM/S

BT PBM120 275 RM

BT PBM100 385 RM

BT PBM80 480 RM/3P

BT PBCM TT 275 RM/S

BT PBM60 275 RM/2P

BT PBM120 385 RM

BT PBM100 480 RM/3P

BT P BCM TT 320 RM/S

BT PBM80 275 RM/2P

BT PBM60 385 RM/2P

BT PBM120 480 RM/3P

BT P BCM TT 350 RM/S

BT PBM100 275 RM/2P

BT PBM80 385 RM/2P

BT PBM60 480 RM/4P

BT PBCM TT 385 RM/S

BT PBM120 275 RM/2P

BT PBM100 385 RM/2P

BT PBM80 480 RM/4P

BT P BCM12.5...Series

BT PBM60 275 RM/1+N

BT PBM120 385 RM/2P

BT PBM100 480 RM/4P

BT P BCM12.5 150 RM

BT PBM80 275 RM/1+N

BT PBM60 385 RM/1+N

BT PBM120 480 RM/4P

BT P BCM12.5 230 RM

BT PBM100 275 RM/1+N

BT PBM80 385 RM/1+N

BT PBM60 480 RM/3+N

BT P BCM12.5 275 RM

BT PBM120 275 RM/1+N

BT PBM100 385 RM/1+N

BT PBM80 480 RM/3+N

BT P BCM12.5 300 RM

BT PBM60 275 RM/3P

BT PBM120 385 RM/1+N

BT PBM100 480 RM/3+N

BT P BCM12.5 320 RM

BT P BCM12.5 350 RM

BT P BCM12.5 300 RM/3+N

BT P BCM 255 RM

BT P BCM 230 RM/3+N

BT P BCM12.5 385 RM

BT P BCM12.5 320 RM/3+N

BT P BCM 255

BT P BCM 250 RM/3+N

BT P BCM12.5 440 RM

BT P BCM12.5 350 RM/3+N

BT P BCM 250 RM-MG

BT P BCM 275 RM/3+N

BT P BCM 25 255 RM

BT P BCM12.5 385 RM/3+N

BT P BCM 275 RM-MG

BT P BCM 300 RM/3+N

BT P BCM12.5 150 RM/2P

BT P BCM12.5 440 RM/3+N

BT P BCM 255 RM/2P

BT P BCM 320 RM/3+N

BT P BCM12.5 230 RM/2P

BT P BCM12.5 150 RM/1+1+N

BT P BCM 275 RM-MG/3P

BT P BCM 350 RM/3+N

BT P BCM12.5 275 RM/2P

BT P BCM12.5 230 RM/1+1+N

BT P BCM 150 RM/2P

BT P BCM 385 RM/3+N

BT P BCM12.5 300 RM/2P

BT P BCM12.5 275 RM/1+1+N

BT P BCM 230 RM/2P

BT P BCM 150 RM/1*2P

BT P BCM12.5 320 RM/2P

BT P BCM12.5 300 RM/1+1+N

BT P BCM 250 RM/2P

BT P BCM 230 RM/1*2P

BT P BCM12.5 350 RM/2P

BT P BCM12.5 320 RM/1+1+N

BT P BCM 275 RM/2P

BT P BCM 250 RM/1*2P

BT P BCM12.5 385 RM/2P

BT P BCM12.5 350 RM/1+1+N

BT P BCM 300 RM/2P

BT P BCM 275 RM/1*2P

BT P BCM12.5 440 RM/2P

BT P BCM12.5 385 RM/1+1+N

BT P BCM 320 RM/2P

BT P BCM 300 RM/1*2P
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BT P BCM12.5 150 RM/3P

BT P BCM12.5 440 RM/1+1+N

BT P BCM 350 RM/2P

BT P BCM 320 RM/1*2P

BT P BCM12.5 230 RM/3P

BT P BCM12.5 150 RM/2+2+N

BT P BCM 385 RM/2P

BT P BCM 350 RM/1*2P

BT P BCM12.5 275 RM/3P

BT P BCM12.5 230 RM/2+2+N

BT P BCM 150 RM/3P

BT P BCM 385 RM/1*2P

BT P BCM12.5 300 RM/3P

BT P BCM12.5 275 RM/2+2+N

BT P BCM 230 RM/3P

BT P BCM 150 RM/2*2P

BT P BCM12.5 320 RM/3P

BT P BCM12.5 300 RM/2+2+N

BT P BCM 250 RM/3P

BT P BCM 230 RM/2*2P

BT P BCM12.5 350 RM/3P

BT P BCM12.5 320 RM/2+2+N

BT P BCM 275 RM/3P

BT P BCM 250 RM/2*2P

BT P BCM12.5 385 RM/3P

BT P BCM12.5 350 RM/2+2+N

BT P BCM 300 RM/3P

BT P BCM 275 RM/2*2P

BT P BCM12.5 440 RM/3P

BT P BCM12.5 385 RM/2+2+N

BT P BCM 320 RM/3P

BT P BCM 300 RM/2*2P

BT P BCM12.5 150 RM/4P

BT P BCM12.5 440 RM/2+2+N

BT P BCM 350 RM/3P

BT P BCM 320 RM/2*2P

BT P BCM12.5 230 RM/4P

BT P BCM12.5 150 RM/3+3+N

BT P BCM 385 RM/3P

BT P BCM 350 RM/2*2P

BT P BCM12.5 275 RM/4P

BT P BCM12.5 230 RM/3+3+N

BT P BCM 150 RM/4P

BT P BCM 385 RM/2*2P

BT P BCM12.5 300 RM/4P

BT P BCM12.5 275 RM/3+3+N

BT P BCM 230 RM/4P

BT P BCM 230 RM/3*2P

BT P BCM12.5 320 RM/4P

BT P BCM12.5 300 RM/3+3+N

BT P BCM 250 RM/4P

BT P BCM 275 RM/3*2P

BT P BCM12.5 350 RM/4P

BT P BCM12.5 320 RM/3+3+N

BT P BCM 275 RM/4P

BT P BCM 320 RM/3*2P

BT P BCM12.5 385 RM/4P

BT P BCM12.5 350 RM/3+3+N

BT P BCM 300 RM/4P

BT P BCM 230 RM/1*2P+N

BT P BCM12.5 440 RM/4P

BT P BCM12.5 385 RM/3+3+N

BT P BCM 320 RM/4P

BT P BCM 275 RM/1*2P+N

BT P BCM12.5 150 RM/1+N

BT P BCM12.5 440 RM/3+3+N

BT P BCM 350 RM/4P

BT P BCM 320 RM/1*2P+N

BT P BCM12.5 230 RM/1+N

BT PCM 255 RM(12.5E)

BT P BCM 385 RM/4P

BT P BCM 230 RM/3*2P+N

BT P BCM12.5 275 RM/1+N

BT PCM 75 RM(12.5E)

BT P BCM 150 RM/1+N

BT P BCM 275 RM/3*2P+N

BT P BCM12.5 300 RM/1+N

BT PCM 150 RM(12.5E)

BT P BCM 230 RM/1+N

BT P BCM 320 RM/3*2P+N

BT P BCM12.5 320 RM/1+N

BT PCM 275 RM(12.5E)

BT P BCM 250 RM/1+N

BT P BCM 230 RM/4*2P

BT P BCM12.5 350 RM/1+N

BT PCM 320 RM(12.5E)

BT P BCM 275 RM/1+N

BT P BCM 275 RM/4*2P

BT P BCM12.5 385 RM/1+N

BT PCM 385 RM(12.5E)

BT P BCM 300 RM/1+N

BT P BCM 320 RM/4*2P

BT P BCM12.5 440 RM/1+N

BT PCM 440 RM(12.5E)

BT P BCM 320 RM/1+N

BT P BCM 150 RM/6+N

BT P BCM12.5 150 RM/2+N

BT PCM 480 RM(12.5E)

BT P BCM 350 RM/1+N

BT P BCM 230 RM/6+N

BT P BCM12.5 230 RM/2+N

BT PCM 600 RM(12.5E)

BT P BCM 385 RM/1+N

BT P BCM 275 RM/6+N

BT P BCM12.5 275 RM/2+N

BT P BCM...Series

BT P BCM 150 RM/2+N

BT P BCM 300 RM/6+N

BT P BCM12.5 300 RM/2+N

BT P BCM 150 RM

BT P BCM 230 RM/2+N

BT P BCM 320 RM/6+N

BT P BCM12.5 320 RM/2+N

BT P BCM 230 RM

BT P BCM 250 RM/2+N

BT P BCM 350 RM/6+N

BT P BCM12.5 350 RM/2+N

BT P BCM 250 RM

BT P BCM 275 RM/2+N

BT P BCM 385 RM/6+N

BT P BCM12.5 385 RM/2+N

BT P BCM 275 RM

BT P BCM 300 RM/2+N

BT WSM...Series

BT P BCM12.5 440 RM/2+N

BT P BCM 300 RM

BT P BCM 320 RM/2+N

BT WSM 600 RM

BT P BCM12.5 150 RM/3+N

BT P BCM 320 RM

BT P BCM 250 RM/2+N

BT WSM 750 RM

BT P BCM12.5 230 RM/3+N

BT P BCM 350 RM

BT P BCM 385 RM/2+N

BT WSM 1000 RM

BT P BCM12.5 275 RM/3+N

BT P BCM 385 RM

BT P BCM 150 RM/3+N

BT WSM 1000 PE RM

BT WSM 750 RM/3P

BT P BDC25 24 RM

BT P DCM 220 RM/2P

BT PCM80 385 RM/4P

BT WSM80 750 RM/3P

BT P BDC25 48 RM

BT P DCM 440 RM/2P

BT PCM80 420 RM/4P

BT WSM B10 750 RM/3P

BT P BDC25 110 RM

BT P DCM 12 RM-1

BT PCM80 440 RM/4P
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BT WSM 1000 RM/3P

BT P BDC25 200 RM

BT P DCM 24 -1

BT PCM80 275 RM/1+N

BT WSM 1000 RM/3+N

BT P BDC25 220 RM

BT P DCM 24 RM-1

BT PCM80 150 RM/1+N

BT WSM 1000 RM/3+N ES

BT P BDC25 48 PE RM

BT P DCM 48 RM-1

BT PCM80 320 RM/1+N

BT PVM...Series

BT P BDC25 24 RM/2P

BT P DCM 60 RM-1

BT PCM80 385 RM/1+N

BT PVM 150 RM

BT P BDC25 48 RM/2P

BT P DCM 110-1

BT PCM80 420 RM/1+N

BT PVM 600 RM

BT P BDC25 110 RM/2P

BT P DCM 110 RM-1

BT PCM80 440 RM/1+N

BT PVM 800 RM

BT P BDC25 200 RM/2P

BT P DCM 220 RM-1

BT PCM80 275 RM/2+N

BT PVM 1000 RM

BT P BDC25 220 RM/2P

BT P DCM 24 RM-S

BT PCM80 150 RM/2+N

BT PVM 1200 RM

BT P BDC25 24 RM/1+1

BT P DCM 48 RM-S

BT PCM80 320 RM/2+N

BT PVM 1500 RM

BT P BDC25 48 RM/1+1

BT P DCM 110 RM-S

BT PCM80 385 RM/2+N

BT PVM 150 RM/2P

BT P BDC25 110 RM/1+1

BT P DCM 220 RM-S

BT PCM80 420 RM/2+N

BT PVM 600 RM/2P

BT P BDC25 200 RM/1+1

BT PCM80...Series

BT PCM80 440 RM/2+N

BT PVM 800 RM/2P

BT P BDC25 220 RM/1+1

BT PCM80(RM)

BT PCM80 150 RM/3+N

BT PVM 1000 RM/2P

BT P BDCM 24 RM

BT PCM80 150 RM

BT PCM80 275 RM/3+N

BT PVM 1200 RM/2P

BT P BDCM 48 RM

BT PCM80 230 RM

BT PCM80 320 RM/3+N

BT PVM 1500 RM/2P

BT P BDCM 110 RM

BT PCM80 250 RM

BT PCM80 385 RM/3+N

BT PVM 150 RM/3P

BT P BDCM 220 RM

BT PCM80 275 RM

BT PCM80 420 RM/3+N

BT PVM 600 RM/3P

BT P BDCM 24 RM/2P

BT PCM80 300 RM

BT PCM80 440 RM/3+N

BT PVM 800 RM/3P

BT P BDCM 48 RM/2P

BT PCM80 320 RM

BT PCM65 75 RM

BT PVM 1000 RM/3P

BT P BDCM 110 RM/2P

BT PCM80 350 RM

BT PCM65 275 RM

BT PVM 1200 RM/3P

BT P BDCM 220 RM/2P

BT PCM80 385 RM

BT PCM65 255 RM

BT PVM 1500 RM/3P

BT P DCM(H)...Series

BT PCM80 420 RM

BT PCM65 275 RM/3+N

BT PVM 420 RM/2P*4

BT P DCH 48 RM

BT PCM80 440 RM

BT PCM60...Series

BT PVM 750 RM/2P*4

BT P DCH 220 RM

BT PCM80 480 RM

BT PCM60(RM)

BT PVM 1000 RM/2P*4

BT P DCH 500 RM

BT PCM80 150 RM/2P

BT PCM60 150 RM

BT PVM 1000 RM/EPB 2X

BT P DCH 750 RM

BT PCM80 230 RM/2P

BT PCM60 275 RM

BT PVM 150 RM/S

BT P DCH 48 RM/2P

BT PCM80 250 RM/2P

BT PCM60 320 RM

BT PVM 600 RM/S

BT P DCH 220 RM/2P

BT PCM80 275 RM/2P

BT PCM60 385 RM

BT PVM 1000 RM/S

BT P DCH 500 RMm/2P

BT PCM80 300 RM/2P

BT PCM60 440 RM

BT PVM 1500 RM/S

BT P DCH 750 RM/2P

BT PCM80 320 RM/2P

BT PCM60 150 RM/2P

BT Y PVM...Series

BT P DCM...Series

BT PCM80 350 RM/2P

BT PCM60 275 RM/2P

BT Y PVM 150 RM

BT P DCM 12 RM

BT PCM80 385 RM/2P

BT PCM60 320 RM/2P

BT Y PVM 600 RM

BT P DCM 24 RM

BT PCM80 420 RM/2P

BT PCM60 385 RM/2P

BT Y PVM 1000 RM

BT P DCM 24

BT PCM80 440 RM/2P

BT PCM60 440 RM/2P

BT Y PVM 1200 RM

BT P DCM 48 RM

BT PCM80 480 RM/2P

BT PCM60 150 RM/1+N

BT Y PVM 1500 RM

BT P DCM 60 RM

BT PCM80 150 RM/3P

BT PCM60 275 RM/1+N

BT B PVM...Series

BT P DCM 110 RM

BT PCM80 275 RM/3P

BT PCM60 320 RM/1+N

BT B PVM 150 RM

BT P DCM 220 RM

BT PCM80 320 RM/3P

BT PCM60 385 RM/1+N
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BT B PVM 600 RM

BT P DCM 440 RM

BT PCM80 385 RM/3P

BT PCM60 440 RM/1+N

BT B PVM 800 RM

BT P DCM 12 RM/2P

BT PCM80 420 RM/3P

BT PCM60 150 RM/3P

BT B PVM 1000 RM

BT P DCM 24 RM/2P

BT PCM80 440 RM/3P

BT PCM60 275 RM/3P

BT B PVM 1200 RM

BT P DCM 48 RM/2P

BT PCM80 150 RM/4P

BT PCM60 320 RM/3P

BT B PVM 1500 RM

BT P DCM 60 RM/2P

BT PCM80 275 RM/4P

BT PCM60 385 RM/3P

BT P BDC...Series

BT P DCM 110 RM/2P

BT PCM80 320 RM/4P

BT PCM60 440 RM/3P

BT PCM60 150 RM/4P

BT PCM 385 RM/2P

BT PCM20...Series

BT PCM20 150 RM/3+N

BT PCM60 275 RM/4P

BT PCM TN 385 RM

BT PCM20 150 RM

BT PCM20 230 RM/3+N

BT PCM60 320 RM/4P

BT PCM 440 RMm/2P

BT PCM20 230 RM

BT PCM20 275 RM/3+N

BT PCM60 385 RM/4P

BT PCM 480 RM/2P

BT PCM20 275 RM

BT PCM20 300 RM/3+N

BT PCM60 440 RM/4P

BT PCM TT1+1 75 RM

BT PCM20 300 RM

BT PCM20 320 RM/3+N

BT PCM60 150 RM/3+N

BT PCM TT1+1 150 RM

BT PCM20 320 RM

BT PCM20 385 RM/3+N

BT PCM60 275 RM/3+N

BT PCMTT1+1 175 RM

BT PCM20 385 RM

BT PCM20 440 RM/3+N

BT PCM60 320 RM/3+N

BT PCM TT1+1 230 RM

BT PCM20 440 RM

BT PCM10 385 RM

BT PCM60 385 RM/3+N

BT PCM TT1+1 275 RM

BT PCM20 255 RM

BT PCM10 385 RM/3+N

BT PCM60 440 RM/3+N

BT PCM TT1+1 320 RM

BT PCM20 150 RM/2P

BT PCM TT1+1 150 RM -S

BT PCM60 275 RM/6+N

BT PCM TT1+1 350 RM

BT PCM20 230 RM/2P

BT PCM TT1+1 275 RM -S

BT PCM60 385 RM/6+N

BT PCM TT1+1 385 RM

BT PCM20 275 RM/2P

BT PCM TT1+1 320 RM -S

PCM60...RM/1+2P

BT PCM TT1+1 440 RM

BT PCM20 300 RM/2P

BT PCM TT1+1 385 RM -S

BT PCM60 275 RM/1+2P

BT PCM TT1+1 460 RM

BT PCM20 320 RM/2P

BT PCM TT3+1 150 RM -S

BT PCM60 385 RM/1+2P

BT PCM TNC 150 RM/(3P)

BT PCM20 385 RM/2P

BT PCM TT3+1 275 RM -S

BT PCM...Series

BT PCM TNC 175 RM/(3P)

BT PCM20 440 RM/2P

BT PCM TT3+1 320 RM -S

BT PCM40(RM)

BT PCM TNC 230 RM/(3P)

BT PCM20 150 RM/3P

BT PCM TT3+1 385 RM -S

BT PCM 75 RM

BT PCM TNC 275 RM/(3P)

BT PCM20 230 RM/3P

BT PCM TNS 150 RM-S

BT PCM 75 MG RM

BT PCM TNC 320 RM/(3P)

BT PCM20 275 RM/3P

BT PCM TNS 275 RM-S

BT PCM 150 RM

BT PCM TNC 350 RM/(3P)

BT PCM20 300 RM/3P

BT PCM TNS 320 RM-S

BT PCM 175 RM

BT PCM TNC 385 RM/(3P)

BT PCM20 320 RM/3P

BT PCM TNS 385 RM-S

BT PCM 230 RM

BT PCM TNC 440 RM/(3P)

BT PCM20 385 RM/3P

BT PCM 150 RM-1

BT PCM 250 RM

BT PCM TNC 480 RM/(3P)

BT PCM20 440 RM/3P

BT PCM 275 RM-1

BT PCM 275 RM

BT PCM TNC 550 RM/(3P)

BT PCM20 275 RM/1+2P

BT PCM 320 RM-1

BT PCM 275 MG RM

BT PCM TT2+1 150 RM

PCM20 ...RM/1+2P

BT PCM 385 RM-1

BT PCM 320 RM

BT PCM TT2+1 275 RM

PCM40 ...RM/1+2P

BT PCM 255 RM-1

BT PCM 350 RM

BT PCM TT2+1 320 RM

BT PCM20 150 RM/4P

BT PCM...-1 Series

BT PCM 385 RM

BT PCM TT2+1 350 RM

BT PCM20 230 RM/4P

BT PCM TT1+1 150 RM-1

BT PCM 420 RM

BT PCM TT2+1 385 RM

BT PCM20 275 RM/4P

BT PCM TT1+1 230 RM-1

BT PCM 440 RM

BT PCM TNS 150 RM

BT PCM20 300 RM/4P

BT PCM TT1+1 275 RM-1

BT PCM 460 RM

BT PCM 230 RM/4P

BT PCM20 320 RM/4P

BT PCM TT1+1 300 RM-1

BT PCM 480 RM

BT PCM TNS 275 RM

BT PCM20 385 RM/4P

BT PCM TT1+1 320 RM-1
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BT PCM 600 RM

BT PCM 300 RM/4P

BT PCM20 440 RM/4P

BT PCM TT1+1 350 RM-1

BT PCM 750 RM

BT PCM TNS 320 RM

BT PCM20 150 RM/1+N

BT PCM TT1+1 385 RM-1

BT PCM 255 RM

BT PCM 350 RM/4P

BT PCM20 230 RM/1+N

BT PCM TT1+1 420 RM-1

BT PCM 75 RM/2P

BT PCM TNS 385 RM

BT PCM20 275 RM/1+N

BT PCM TT1+1 440 RM-1

BT PCM 150 RMm/2P

BT PCM TNS 440 RM

BT PCM20 300 RM/1+N

BT PCM 150 RM/2P-1

BT PCM TN 150 RM

BT PCM TNS 480 RM

BT PCM20 320 RM/1+N

BT PCM 230 RM/2P-1

BT PCM 175 RM/2P

BT PCM TT3+1 150 RM

BT PCM20 385 RM/1+N

BT PCM 275 RM/2P-1

BT PCM 230 RM/2P

BT PCM TT3+1 275 RM

BT PCM20 440 RM/1+N

BT PCM 300 RM/2P-1

BT PCM 255 RM/2P

BT PCM TT3+1 320 RM

BT PCM20 150 RM/2+N

BT PCM 320 RM/2P-1

BT PCM 275 RM/2P

BT PCM TT 320 RM

BT PCM20 230 RM/2+N

BT PCM 350 RM/2P-1

BT PCM TN 275 RM

BT PCM TT 350 RM

BT PCM20 275 RM/2+N

BT PCM 385 RM/2P-1

BT PCM 300 RM/2P

BT PCM TT3+1 385 RM

BT PCM20 300 RM/2+N

BT PCM 420 RM/2P-1

BT PCM 320 RM/2P

BT PCM TT 440 RM

BT PCM20 320 RM/2+N

BT PCM 440 RM/2P-1

BT PCM TN 320 RM

BT PCM TT 460 RM

BT PCM20 385 RM/2+N

BT PCM TT3+1 75 RM-1

BT PCM 350 RM/2P

BT PCM TT 480 RM

BT PCM20 440 RM/2+N

BT PCM TT3+1 150 RM-1

BT PCM TT3+1 230 RM-1

BT PCM20 300 RM/4P-1

BT BM160 320 RM/2+N

BT TT... RM Series

BT PCM TT3+1 275 RM-1

BT PCM20 320 RM/4P-1

BT BM160 385 RM/2+N

BT TT1+1 150 RM

BT PCM TT3+1 300 RM-1

BT PCM20 350 RM/4P-1

BT BM160 420 RM/2+N

BT TT1+1 230 RM

BT PCM TT3+1 320 RM-1

BT PCM20 385 RM/4P-1

BT BM160 440 RM/2+N

BT TT1+1 275 RM

BT PCM TT3+1 385 RM-1

BT PCM20 420 RM/4P-1

BT BM160 480 RM/2+N

BT TT1+1 385 RM

BT PCM TT3+1 420 RM-1

BT PCM20 440 RM/4P-1

BT BM160 150 RM/3+N

BT TT 150 3N RM

BT PCM TT3+1 440 RM-1

BT BM160...Series

BT BM160 275 RM/3+N

BT TT 230 3N RM

BT PCM 150 RM/4P-1

BT BM160 150 RM

BT BM160 320 RM/3+N

BT TT 275 3N RM

BT PCM 230 RM/4P-1

BT BM160 230 RM

BT BM160 385 RM/3+N

BT TT 385 3N RM

BT PCM 275 RM/4P-1 BT BM160 275 RM BT BM160 420 RM/3+N BT D...Series
BT PCM 300 RM/4P-1 BT BM160 300 RM BT BM160 440 RM/3+N BT D 12 RM
BT PCM 320 RM/4P-1 BT BM160 320 RM BT BM160 480 RM/3+N BT D 24 RM
BT PCM 350 RM/4P-1 BT BM160 350 RM BT PCB...RM Series BT D 48 RM
BT PCM 385 RM/4P-1 BT BM160 385 RM BT PCB BCM12.5 150 RM BT D 60 RM
BT PCM 420 RM/4P-1 BT BM160 420 RM BT PCB BCM12.5 230 RM BT D 120 RM
BT PCM 440 RM/4P-1 BT BM160 440 RM BT PCB BCM12.5 275 RM BT D 230 RM

BT PCM20...-1 Series

BT BM160 480 RM

BT PCB BCM12.5 320 RM

BT D 230 3N RM

BT PCM20 TT1+1 150 RM-1

BT BM160 150 RM/2P

BT PCB BCM12.5 385 RM

BT D 230 3N/SN

BT PCM20 TT1+1 230 RM-1

BT BM160 275 RM/2P

BT PCB BCM25 255 RM

BT D 230 3N/S

BT PCM20 TT1+1 275 RM-1 BT BM160 320 RM/2P BT PCB BCM 150 RM BT D 230/SN
BT PCM20 TT1+1 300 RM-1 BT BM160 385 RM/2P BT PCB BCM 230 RM BT D 48 WP
BT PCM20 TT1+1 320 RM-1 BT BM160 420 RM/2P BT PCB BCM 275 RM BT D 210-100
BT PCM20 TT1+1 350 RM-1 BT BM160 440 RM/2P BT PCB BCM 320 RM BT 22010

BT PCM20 TT1+1 385 RM-1 BT BM160 480 RM/2P BT PCB BCM 385 RM BT D 85 LED
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BT PCM20 TT1+1 420 RM-1

BT BM160 150 RM/3P

BT PCB BCM 255 RM

BTD85LEDH

BT PCM20 TT1+1 440 RM-1

BT BM160 275 RM/3P

BT PCB CM80 150 RM

BT D275 LED LP

BT PCM20 150 RM/2P-1

BT BM160 320 RM/3P

BT PCB CM80 275 RM

BT D 275 LED HP

BT PCM20 230 RM/2P-1

BT BM160 385 RM/3P

BT PCB CM80 320 RM

BTD275LED 2

BT PCM20 275 RM/2P-1

BT BM160 420 RM/3P

BT PCB CM80 385 RM

BT D275LED LS

BT PCM20 300 RM/2P-1

BT BM160 440 RM/3P

BT PCB CM80 255 RM

BT D275 LED HS

BT PCM20 320 RM/2P-1

BT BM160 480 RM/3P

BT PCB CM60 150 RM

BT D 300 LED

BT PCM20 350 RM/2P-1

BT BM160 150 RM/4P

BT PCB CM60 275 RM

BT D 320 LED LP

BT PCM20 385 RM/2P-1

BT BM160 275 RM/4P

BT PCB CM60 320 RM

BT D320 LED LS

BT PCM20 420 RM/2P-1

BT BM160 320 RM/4P

BT PCB CM60 385 RM

BT D 320 LED HP

BT PCM20 440 RM/2P-1

BT BM160 385 RM/4P

BT PCB CM 150 RM

BT D 320 LED HS

BT PCM20 TT3+1 150 RM-1

BT BM160 420 RM/4P

BT PCB CM 275 RM

BT D 440 LED LP

BT PCM20 TT3+1 230 RM-1

BT BM160 440 RM/4P

BT PCB CM 320 RM

BT D440 LED LS

BT PCM20 TT3+1 275 RM-1

BT BM160 480 RM/4P

BT PCB CM 385 RM

BT D 440 LED HP

BT PCM20 TT3+1 300 RM-1

BT BM160 150 RM/1+N

BT PCB CM 440 RM

BT D 440 LED HS

BT PCM20 TT3+1 320 RM-1 BT BM160 275 RM/1+N BT PCB CM 255 RM BT D 230 TV(A)
BT PCM20 TT3+1 350 RM-1 BT BM160 320 RM/1+N BT PCB CM20 150 RM BT D 230 BNC
BT PCM20 TT3+1 385 RM-1 BT BM160 385 RM/1+N BT PCB CM20 275 RM BT D 230 TV(B)
BT PCM20 TT3+1 420 RM-1 BT BM160 420 RM/1+N BT PCB CM20 320 RM BT D230 TV

BT PCM20 TT3+1 440 RM-1

BT BM160 440 RM/1+N

BT PCB CM20 385 RM

BT D 230 RJ45

BT PCM20 150 RM/4P-1

BT BM160 480 RM/1+N

BT PCB CM20 440 RM

BT DPT40 250V

BT PCM20 230 RM/4P-1

BT BM160 150 RM/2+N

BT PCB CM20 255 RM

BT S 230 RM

BT PCM20 275 RM/4P-1 BT BM160 275 RM/2+N BT C250 LP4 BT S 230 3N RM
BT E...Series IC 03 BT PVS 700 RM BT P60... %%
BTE24 IC 04 BT PVS 1200 RM BT P60 150 RM
BT E 48 IC 05 BT WS 600 RM BT P60 275 RM
BTE 120 IC 06 BT WS 750 RM BT P60 320 RM
BT E 230 IC 07 BT WS 750 RM/3P BT P60 385 RM
BT E 230-C IC 08 BT WS 750 RM/3P-1 BT P60 TT1+1 150 RM
BT ES 230 IC 09 BT Y PVS 1000 RM BT P60 TT1+1 275 RM
BT L10 IC 10 BT Y PVS 800 RM BT P60 TT1+1 320 RM
BT C 275 IC 05(RS485) BT P C...Series BT P60 TT1+1 385 RM
BTC275F IC 03-SN WF BT P C75RM BT P60 2P 150 RM
BT 100 TVSS IC 04-SN WF BT P C 150 RM BT P60 2P 275 RM
BT RS485 RM IC 05-SN WF BT P C 275 RM BT P60 2P 320 RM
BT PCM... RS485 IC 06-SN WF BT P C 320 RM BT P60 2P 385 RM
BT...+RS 485 IC 07-SN WF BT P C 385 RM BT P60 3P 150 RM
BT PDU...Series IC 08-SN WF BT P C 440 RM BT P60 3P 275 RM
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BTPDUF IC 09-SN WF BT P C 600 RM BT P60 3P 320 RM
BT PDU 01 IC 10-SN WF BT P C 255 RM BT P60 3P 385 RM
BT PDU 04 F BT BNP 25 BT PC TT1+1 150 RM BT P60 4P 150 RM
BT PDU 05 BT BC 25 BT PC TT1+1 175 RM BT P60 4P 275 RM
BT PDUO5 F XY BT BC 25 BT PC TT1+1 230 RM BT P60 4P 320 RM
BT PDU 06 BTBCTT 25 BT PC TT1+1 275 RM BT P60 4P 385 RM
BT PDU 6X BT BC 25/4 BT PC TT1+1 320 RM BT P60 TT 150 RM
BT PDU/8 16A BT BC 25/2 BT PC TT1+1 350 RM BT P60 TT 275 RM
BT PDU 09 BT BC 25 RM BT PC TT1+1 385 RM BT P60 TT 320 RM
BT PDU 12 BT BC 25 RM/2P BT P C 2P 150 RM BT P60 TT 385 RM

BT PST...Series

BT BC 25 RM/3P

BT P C 2P 275 RM

BT P20...Series

BT PST-UK BT BC 25 RM/4P BT P C 2P 320 RM BT P20 275 RM

BT PST-CN BT BC 25 RM/1+1 BT P C 2P 385 RM BT P20 385 RM

BT PST-US BT BC 25 RM/3+1 BT P C 2P 440 RM BT P20 2P 385 RM
BT PST 3SF BT B60 385 RM BT P C 3P 150 RM BT P20 2P 275 RM
BT PST 4SF BT B80 385 RM BT P C 3P 275 RM BT P20 TT1+1 275 RM
BT PST 6SF BT B100 385 RM BT PC 3P 320 RM BT P20 TT1+1 385 RM
BT PST10 7S BT B120 385 RM BT PC 3P 385 RM BT P20 3P 275 RM

BT PST10 7SF

BT B60 275 RM

BT P C 3P 440 RM

BT P20 3P 385 RM

BT PST20 7S

BT B80 275 RM

BT P C 4P 150 RM

BT P20 4P 275 RM

BT PST10-EU

BT B100 275 RM

BT P C 4P 275 RM

BT P20 4P 385 RM

BT PST10 6S-DE

BT B120 275 RM

BT P C 4P 320 RM

BT P20 TT 275 RM

BT PST20 7SF

BT B120 440 RM

BT P C 4P 385 RM

BT P20 TT 385 RM

BT PST10 120L

BT B100 460 RM

BT P C 4P 440 RM

BT P DC...Series

BT PST10 230L BT B120 385/3P BT PC TT 150 RM BT P DC 12RM
BT PST20 120H BT B120 440/3P BT PC TT 275 RM BT P DC 24 RM
BT PST20 230H BT B100 460 RM/3P BT PC TT 320 RM BT P DC 48 RM

BT PST10 L BT NP 255 BT PC TT 385 RM BT P DC 110 RM
BT PST20 H BT NP 1000 BT PC TT 440 RM BT P DC 220 RM
BT PSTB8 H Power BASE BT PC 75 MG RM BT PD 230 RM
IC..(Impulse Counter) BT PVS 600 RM BT PC 275 MG RM BT PD 385 RM
BT PD TT1+1 385 BT 5L BCM 275 3+1 BT 3L 320-60 BM-36-3
BT PD 2P 385 RM BT 5L BM 385/160 4P BT 3L 255/BC 25 BM-36-4
BT PCB20 275 UVP BT 5L TNC 275/40 BT 3L 385-40 WP BM-36-6
BT 5L 415 RM BT 5L CM 275/40 4P BT 3L 385-60 WP S-2
BT 5L BM 415 RM BT 5L CM 275/40 3+1 BT 3L BM200 275 RM/1+1 S-21
BT 3L 240 RM BT 5L CM 385/40 4P BT 3L WF C20 320/1+N S-3
BT 3L BM 240 RM BT 5L CM 385/40 3+1 BT 3L BM 385/60 2P S-31
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BT 5L...box series BT 5L CM 275/60 4P BT 3L BM 385/60 1+1 S-4
BT 5L-WF...box series BT 5L CM 275/60 3+1 BT 3L BM 385/80 2P S-41
BT 5L 255/100 4P BT 5L CM 385/60 4P BT 3L BM 385/80 1+1 IKM 35
BT 5L 255/100 BT 5L CM 385/60 3+1 BT 3L BM 385/100 2P STC-25A
BT 5L 385/100 BT 5L CM 440/60 4P BT 3L BM 385/100 1+1 STC-25B
BT 5LS B 385/100 BT 5L CM 440/60 3+1 BT 3L BM 385/120 2P ISG 10
BT 5L 385/120 BT 5L DM 275/20 4P BT 3L BM 385/120 1+1 ISG10S
BT 5L-WF 255/100 3+1 BT 5L DM 275/20 3+1 BT 3L BCM 255/50 2P ISG 200
BT 5L-WF 255/100 4P BT 5L CM 385/80 3+1 BT 3L BCM 255/50 1+1 EB 06
BT 5L-WF 385/80 3P BT 5L WF C20 275/3+N BT 3L CM 275/40 2P EB 16
BT 5L-WF 385/120 3P BT 5L PCB 20 275/3+N BT 3L CM 275/40 1+1 EB-3
BT 5L-WF 440/120 3P BT 5L WF C20 275/1+N BT 3L CM 385/40 2P EB-4
BT 5L-WF 385/40 3P BT 5L WF C20 275/2+N BT 3L CM 385/40 1+1 IK 35
BT 5L 275-100 BT 5L-WF C20 320/3+N BT 3L CM 275/60 2P BZ 85
BT 5L 385-40 BT 5L-WF C20 320/1+N BT 3L CM 275/60 1+1 CF 2PB1
BT 5L 385-60 BT 4L... BT 3L CM 385/60 2P CF 2PB2
BT 5L 150-40 BT 4L...box series BT 3L CM 385/60 1+1 CF 2PB3
BT 5L 375/40 BT 4L-WF...box series BT 3L DM 275/20 2P CF 4PB1
BT 5L 320-60 BT 4L BM100 275 RM/3P BT 3L DM 275/20 1+1 CF 4PB2
BT 5L 275-60 BT 4L BM200 275 RM/3P BT 3L-WF 385/120 2P CF 4PB3
BT 5L 255/BC 25(DEHN) BT 4L PCM20 ... BT 3L-WR 255/100 1+1 (FT) CF 2PH
BT 5L 255/BC 25 BT 4L PCM 150/40 2+1 BT3L275F CF 4PH
BT 5L BC 25/4 BT 4L PCM 230/40 2+1 BT 3L BC25 275 F-2P CF S6
BT 5L 385-40 WP BT 4L PCM 275/40 2+1 B-2 CF S8
BT 5L 385-60 WP BT 4L PCM 320/40 2+1 B-3 CF s10
BT U BCM 380/50 1+1 BT 4L PCM 385/40 2+1 B-5 CBB 200
BT U CM 275/40 1+1 BT 4L PCM 440/40 2+1 B-4 CBB 201
BT 5L WF C20 320/2+N BT 4L PCM60 ... B-8 CBB 300
BT 5L BM 385/60 4P BT 4L PCM80 275/80 2+1 B-6 CBB 301
BT 5L BM 385/60 3+1 BT 4L-WP MBC 150 2+1 B-10 CBB 400
BT 5L BM 385/80 4P BT 3L...box series B-11 CBB 401
BT 5L BM 385/80 3+1 BT 3L-WF...box series B-12 BMC 1UA
BT 5L BM 385/100 4P BT 3L 255/100 B-2-6 BMC 1UB
BT 5L BM 385/100 3+1 BT 3L BC 25/2P B-2-8 BMC 2U
BT 5L BM 385/120 4P BT 3L 385-80 B-6-A EBC 25R
BT 5L BM 385/120 3+1 BT 3L 385-60 BM-18-2 CH 15H
BT 5L BCM 255/50 3+1 BT 3L 385-40 BM-18-3 CH 16T
BT 5L BCM 255/100 4P BT 3L 150-40 BM-18-4 CH17T
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BT 5L BCM 255/100 3+1 BT 3L 275-60 BM-36-2 CH 18A

CH19L IATR 1R PS.GDT BT SCB-40/2P

CH 19H(A) ATR 301 Air termination rod BT SCB-40/4P

CH 19H(B) ATR 302 LT K3000 BT PCM...+SCB
CH 20L TC-F Base LT K3001 BT P BCM...+SCB
ATR 1R F1 Base LT C1500 BT P BCM 250 MG RM...Series
ATR 2C 345/32D...MOV LT A2988 BT P BCM 275 MG RM...Series
ATR 2R 25D/20D... MOV BT SCB 15G Bus bar B-...
ATR 2R3 BL..GDT BT SCB 15G/2P PCM80...RM/1+2P
ATR 3R 3R.GDT BT SCB 15G/4P BT PCM120(RM)
ATR 3R1 oR.GDT BT SCB-40
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EN 61643-11
Clause Requirement + Test Result - Remark Verdict
TEST SEQUENCE 1 P
6.1.1/6.1.2 | ldentification and Marking P
Markings on the body or permanently attachedto P
a) Manufacturer/Trade mark/Model number Zhuhai Telehof p
Electrics Co.,Ltd

e) Maximum continuous operating voltage Uc L-L:385V p

(for each mode) and rated frequency L-N:255V

L-PE:255V

f) SPD type (Test classification) and discharge P

parameters for each mode of protection

Type 1 (Class | test) limp 50KA P

Type 2 (Class |l test) Imax 100kA N

Type 3 (Class llitest)  Uoc N
g) Nominal discharge current I, for Type 1 (cl. I) P
and Type 2 (class Il) SPDs (for each mode)
h) Voltage protection level Uy, 1500V P
i) Degree of protection if > IP20 IP20 P
[) Maximum overcurrent protection P
o) Identification of terminals, if necessary N
q) Type of current P
Information provided by the manufacturer P
b) Location category INDOOR P
¢) Number of ports PORT P

Room 303, Building 1, No.316, Renzhou Road, Shatian Town, Dongguan City, Guangdong Province, China.
Tel: 0769-81710286 E-mail: wangzhao@junantest.com Website: www.junantest.com

Page 17 of 92



mailto:wangzhao@junantest.com
http://www.junantest.com/

Report No.: JAT23081702137SR-1

EN 61643-11
Clause Requirement + Test Result - Remark Verdict
d) Method of mounting fixed P
i) Rated load current I, if required N
k) Short circuit withstand N
m) Indication of disconnector operation, if any P
n) position of normal use, if significant N

p) Installation instructions (type of LV systems: TN,

TT, IT etc, connections to LV systems and rated TN, TT P
system voltages for which the SPD is designed,
mechanical dimensions, lead lengths, etc.)
r) Specific energy W/R for Type 1 SPDs (cl.ltest) 156kJQ) P
s) Temperature range -40°C to +80C P
t) Follow current interrupting rating N
(except in case of voltage limiting SPDs)
u) External SPD disconnector requirements N
v) Residual current (optional) 0.5mA N
w) Temporary overvoltage characteristic at Ut P
: . L-N:100 kA
Total h | Total f Itipol
X) ota. discharge current | Total for multipole N-PE:100KkA P
SPDs (if declared by the manufacturer)
Markings indelible and legible, not placed on P
screws and removable washers
7.2.2 Test applied to markings not made by impressing,
molding or engraving: P

15s rubbing by hand with cotton soaked with
- water
- aliphatic solvent hexane
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EN 61643-11

Clause

Requirement + Test

Result - Remark

Verdict

After test marking easily legible

6.2.1/7.3

Terminals and Electrical connections

Terminals designed for connection of cables with
min. and max. cross section acc. to manufacturers
declaration

Terminals allow connection by means of screws,
nuts, plugs, sockets, screwless terminals, insulation
piercing connections or equal effective means

7.3.1

SPD mounted according to the manufacturer's
recommendation and protected against undue
external heating or cooling

SPD terminals wired with conductors according to:

— table 6 for two-port devices and one-portdevices
with separate input/output terminals

— the manufacturer's instruction for other one-port
devices

Sample fixed on a dull, black-painted wood board of
about 20 mm thickness

Method of fixing complies with any requirements
relating to the means of mounting recommended by
the manufacturer

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?

During the test no maintenance or dismantling of
the sample

7.3.2

Terminals with screws

Soldering connection

P
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EN 61643-11

Clause

Requirement + Test

Result - Remark

Verdict

7.3.2.1

Test of reliability of screws, current-carrying parts
and connections

P

Screws which are operated when connecting upthe
SPD are tightened and loosened:

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

- five times in all other cases

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

Test made by means of a suitable test screwdriver
or spanner applying a torque as shown in table 5

The screws are not tightened in jerks, the conductor
is moved each time the screw isloosened

During the test, the screwed connections do not
work loose and there is no damage, such as
breakage of screws or damage to the head slots,
threads, washers or stirrups, that impairs the further
use of the SPD

Enclosures and covers are not damaged -
verification by visual inspection

7.3.2.2

Test of reliability of terminals for external
conductors

Tests are made by means of a suitable screwdriver
or spanner applying a torque as shown in table 5
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EN 61643-11

Clause

Requirement + Test

Result - Remark

Verdict

7.3.2.2.1

The terminals are fitted with copper conductors of
the smallest or largest cross-sectional areas
specified in 7.3.1, solid or stranded, whichever is
most unfavourable

P

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,
and in the position most likely to assist the wire to
escape

The clamping screws are tightened with a torque
equal to two-thirds of that shown in the appropriate
column of table 5

Each conductor is subjected to a pull of the value, in
Newton’s, shown in table 7, the pull is applied
without jerks, for 1 min, in the direction of the axes
of the conductor space

During the test, the conductor shall not move
noticeably in the terminal

7.3.2.2.2

The terminals are fitted with copper conductors of
the smallest or largest cross-sectional areas
specified in 7.3.1 solid or stranded, whichever isthe
most unfavourable

The terminal screws are tightened with a torque
equal to two-thirds of that shown in the appropriate
column of table 5 - the terminal screws are then
loosened and the part of the conductor which may
have been affected by the terminal is inspected

The conductors shows neither undue damage nor
severed wires - conductors show no deep or sharp
indentations
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EN 61643-11

Clause

Requirement + Test

Result - Remark

Verdict

During the test, terminals do not work loose and
there is no damage such as breakage of screws or
damage to the head slots, threads, washers or
stirrups, that impairs the further use of the terminal

P

7.3.2.2.3

The terminals are fitted with a rigid stranded copper
conductor conforming to table 8, before insertion in
the terminal, the wires of the conductors are
suitably reshaped

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 tightened with a
torque equal to two-thirds of that shown in the
appropriate column of table 5

After the test, no wire of the conductor has escaped
from the SPD terminal

7.3.3

Screwless terminals

The terminals are fitted with new conductors of the
type and of the minimum and maximum
cross-sectional areas specified under 7.3.1, solid or
stranded whichever is the most unfavourable.

Each conductor is subjected to a pull of the value
shown in table 9, the pull is applied without jerks for
1 min in the direction of the axis of the conductor

During the test there is no movement of the
conductor in the terminal or any indication of
damage

7.3.4

Insulation pierced connections
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EN 61643-11

Clause

Requirement + Test

Result - Remark

Verdict

7.3.4.1

Pull out test on SPD terminals designed for single
core conductors:

P

The terminals are fitted with new copper conductors
of the smallest or largest cross-sectional area
specified in 7.3.1. solid or stranded, whichever is
most unfavourable

min. 0.5 mm2

max. 35 mm?2

Screws, if any, are tightened according to table 5

5.5 mmz2

5Nm

The conductors are connected and disconnected
five times, new conductors being used eachtime

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 9

During the test, there is no movement of the
conductor in the terminal or any sign of damage

7.3.4.2

Pull out test on SPD 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 according
to 7.3.4.1 except that the pull force is applied to the
entire multicore cable or cord instead of to the
individual core

Screws, if any, are tightened according to table 5
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EN 61643-11
Clause Requirement + Test Result - Remark Verdict
The pull force is calculated according to the P
following formula:
F=F(x)vn
F s the total force to apply
n is the number of cores
F(x) is the force for one core according to the
cross-section of
one conductor (see table 9)
i , P
During the test, the cable or cord does not slip out
of the terminal
7.35 Nuts, plug, socket N
Compliance is checked by inspection and trial N
mounting
6.3.2 Mechanical connections P
Terminals are fastened to the SPD in such a way
that they do not work loose if the clamping screws
or the lock nuts are tightened or loosened. A toolis N
required to loosen the clamping screws or the lock
nuts
Plugs and socket outlets correspond to the relevant
national requirements, and those clauses of N
IEC 60884-1 that may apply
Screws, current-carrying parts and connections: P
1) Connections, whether electrical or mechanical,
withstand the mechanical stresses occurring in N

normal use
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EN 61643-11

Clause Requirement + Test Result - Remark Verdict

Screws operated when mounting the SPD
during installation are not of the thread-cutting N

type

2) Electrical connections are so designed that
contact pressure is not transmitted through
insulating material other than ceramic, pure
mica or other material with characteristics no
less suitable, unless there is sufficient resilience
in the metallic parts to compensate for any
possible shrinkage or yielding of the insulating
material

The suitability of the material is consideredin
respect of the stability of the dimensions

3) Current-carrying parts and connections
including parts intended for protective
conductors, if any, are either of:

— copper

— an alloy containing at least 58 % copper for parts P
worked cold, or at least 50 % copper for other
parts

— other metal or suitably coated metal, no less
resistant to corrosion than copper and having
mechanical properties no less suitable

The requirements of this subclause do not apply to
contacts, magnetic circuits, heater elements,
bimetals, current-limiting materials, shunts, parts of P
electronic devices nor to screws, nuts, washers,
clamping plates and similar parts ofterminals

Terminals with screw for external conductors: N
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EN 61643-11

Clause Requirement + Test Result - Remark Verdict

1) Terminals for external conductors are such that
the conductors may be connected so asto
ensure that the necessary contact pressure is
maintained permanently

Arrangements either of the plug-in or of the
bolt-on type

Terminals are readily accessible under the
intended conditions of use

2) The means for clamping the conductors in the
terminals do not serve to fix any other
component, although they may hold the
terminals in place or prevent them from turning

3) Terminals have adequate mechanical strength,
screws and nuts for clamping the conductors
have a metric ISO thread or a thread
comparable in pitch and mechanical strength

Provisionally, SI, BA and UN threads may be used
as they are virtually equivalent in pitch and N
mechanical strength to metric ISO threads

4) Terminals shall be so designed that they clamp
the conductor without undue damage to the N
conductor

5) Terminals shall be so designed that they clamp
the conductor reliably and between metal N
surfaces

6) Terminals shall be so designed or positioned
that neither a rigid solid conductor nor a wire of
a stranded conductor can slip out while the N
clamping screws or nuts are tightened - this
requirement does not apply to lug terminals
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7) Terminals are so fixed or located that, when the
clamping screws or nuts are tightened or
loosened, the terminals do not work loose from
their fixings to the SPDs
These requirements do not imply that the terminals N
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
The use of sealing compound or resin is considered
to be sufficient for preventing a terminal from
working loose, provided that:
— the sealing compound or resin is not subject to
stress during normal use, and N
— the effectiveness of the sealing compound or
resin is not impaired by temperatures attained
by the terminal under the most unfavourable
conditions specified in this standard
8) Clamping screws or nuts of terminals intended
for the connection of protective conductors are N
adequately secured against accidental
loosening
Screwless terminals for external conductors: N
1) Terminals are so designed and constructed that
— each conductor is clamped individually. During
the connection or disconnection the conductors
can be connected or disconnected either at the N
same time or separately
— itis possible to clamp securely any number of
conductors up to the maximum provided
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2) Terminals shall be so designed and constructed
that they clamp the conductor without undue N
damage to the conductor
Insulation pierced connections for external N
conductors:
1) The insulation pierced connections shall make a N
reliable mechanical connection
2) Screws for making contact-pressure do not
serve to fix any other component, although they N
may hold the SPD in place or prevent it from
turning
3) Screws are not be of metal which is soft orliable N
to creep
6.3.3 Corrosive resistant metals P
Clamps, except clamping screws, lock nuts, binding
clip thrust washers, wire, and similar, consist of P
corrosion resistant metal such as copper, brass,
etc. (see IEC 60999)
6.5.1 Protection against direct contact P
Test applied to SPDs with U¢c>50 Vr.m.s. a.c.or P
d.c.
Live parts cannot be touched when installed for P
intended use - tested acc. to IEC 60529
Live parts of SPDs classified accessible are not
accessible when wired and mounted for normal P
use, even after removal of parts which can be
removed without the use of atool
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7.4 Sample mounted as for normal use and fitted with
conductors of smallest cross section and largest N
cross section acc. to 7.3.1

Standard test finger applied in every possible
position

For plug in SPDs changeable without a tool the test
finger is applied in every possible position when the
plug is partially engaged or completely engaged
with a socket

Electrical indicator with test voltage of 40 - 50V
shows no contact

7.4.2 Metal parts which are accessible when the SPD is
wired and mounted as for normal use are
connected to earth, except small screws and the
like which are isolated from live parts

Test of earth connections with 1,5 times rated load
current or 25 A, whichever is greater, passed
between the earthing terminal and each of the
accessible metal parts in turn

Resistance does not exceed 0,05 Q 0.02 P

P
3'?'2/6'5'4/ Standby Power Consumption and Residual Current

Test
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The SPD is connected to a voltage source at its
maximum continuous operating voltage (Uc)
according the manufacturers instruction. The
Apparent Power (Volt-Amperes) consumed by the
SPD is measured. The current at the PE terminal
is called the residual current.

Notes

1:  If the manufacturer allows more than one
configuration for the SPD installation, this test
should be performed for every configuration.

2:  The true r.m.s. current value is measured.

Ipe: 0.4mA
P: 0.02W

P

TEST SEQUENCE 2

6.2.2

Voltage protection level U,
Measured limiting voltage

Measured limiting voltage does not exceed the
protection level specified by the manufacturer

7.5.

SPDs tested acc. to class | and Il perform 7.5.2

SPDs tested acc. to class | and Il containing
switching components perform 7.5.3 in addition

SPDs tested acc. to class Il perform 7.5.4 or7.5.5

One port SPDs are tested unenergised

Two port SPDs are tested energised at Uc
with a source having a nominal current >5 A

For a one-port SPD having terminals, the testis
performed without external disconnectors and the
measured limiting voltage is measured at the
terminals. For a one-port SPD having connecting
leads, the measured limiting voltage is measured
with an external lead length of 150 mm.
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For a two-port SPD, and a one-port SPD having N
separate load terminals, the measured limiting
voltage is measured at the load port or load
terminals of the SPD.
Measured limiting voltage = highest value 255V P
measured
752 Residual voltage with 8/20 currentimpulse P
. . 5kA
Test with t I f P
est with current impulses o 10KA
0,1 times I, 25kA
] 50kA
0,2 times In
0,5 times In
1,0 times Iy
With one sequence of positive and one sequence of P
negative polarity
Finally one impulse at lmax Or lpeak if Imax OF lpeak > In P
with polarity that showed higher residual voltages
during previous tests
Time interval between impulses long enough for P
sample to cool down to ambient
Current -voltage oszillograms N
Discharge current - residual voltage diagram P
showing peak values
Value for determination of the Measured limiting 1.47kV P

voltage = highest voltage on the curve
corresponding to:

- IpeakOr lnwhichever is greater for class | test

- Infor class Il test
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7.5.3 Front-of-wave sparcover voltage N
The 1,2/50 voltage impulse is used. The generator
voltage is set to an open circuit output voltage of 6 N
kV
10 impulses applied to the SPD, N
five of positive and five of negative polarity
Time interval between impulses long enough for N
sample to cool down to ambient
If sparkover is not observed during any of the 10 N
impulses on the front of the wave, then the above
procedure is repeated, but with a generator open
circuit output voltage of 10 kV.
Voltage oscillograms N
Value for determination of the Measured limiting
voltage is the maximum value of the sparkover N
voltages recorded during the whole test sequence
754 Measured limiting voltage with combination wave N
Sample energised at Uc N
For a.c. rated SPDs positive impulses are applied at N
90°+10°el point and negative impulses at
270°+10°el point of the sinusoidal voltage wave
Time interval between impulses long enough for N

sample to cool down to ambient
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Test with voltage settings of: N

0,1 times Uoc
_kV

0,2 times Uoc
_kV

0,5 times Uoc
_kV

1,0 times Uoc
_kV

With four surges, two of positive and two of N
negative polarity, applied at each setting

Current -voltage oszillograms N

Value for determination of the Measured limiting N
voltage = maximum peak voltage recorded

TEST SEQUENCE 3 P
6.2.6/7.6 Operating duty test P
Determination of the measured limiting voltage: P
SPDs tested acc. to class | and II: P

Residual voltage acc. to 7.5.2 at I, only with
one positive and one negative impulse applied

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

Sparcover voltage acc. 10 7.5.3

Average of 10 measured peak values (5 pos./ 5
neg.)
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SPDs tested acc. to class llI:

Measured limiting voltage acc. to 7.5.4 or 7.5.5 at

UOC
only with four surges (2 pos./ 2 neg.)

N

7.6.3

Power frequency source for preconditioning:

Sample connected to power frequency source at Uc

SPDs with follow current < 500 A:

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

SPDs with follow current > 500 A:

Power frequency voltage Uc with a prospective
short circuit current equal to the follow current
interrupt rating Ifi declared by the manufacturerin
accordance with Table 11, or 500 A, whichever is
greater.

For SPDs connected between neutral and
protective earth only, the prospective short-circuit
current shall be at least 100 A.

Recovery voltage acc. to IEC 60947-1

7.6.4

Class | and Il preconditioning test

15 current impulses 8/20 of positive polarity in 3
groups of 5 impulses, peak value equal to |, or lpeak,
whichever is greater, each impulse synchronized to
the power frequency, starting from 0°el the sync.
angle is increased in steps of 30°t5°,

time interval between the impulses 50s - 60s

time interval between the groups 25min -30min

Current records show no sign of puncture or
flashover of the sample
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7.6.7

Class Il preconditioning test

N

Power frequency source according to 7.6.3,
Combination wave generator adjusted to Uoc

15 impulses of positive polarity in 3 groups of 5
impulses, peak value equal to Uoc, each impulse
synchronized to the power frequency voltage atthe
corresponding positive peak value

time interval between the impulses 50s - 60s

time interval between the groups 25min -30min

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

7.6.5

Class | and Il operating duty test

SPD energized at Uc by a voltage source having a
nominal current capability of >5 A

Power frequency voltage remains applied for 30min
after each impulse to prove thermal stability

Test with current impulses of positive polarity
initiated in the corresponding positive peak value of
the power frequency voltage, one impulse for each
value:

0,1 times Ilpeax for class I test  or Imax for class Il test

0,25 times lpeak for class | test  or Imax for class |l
test

0,5 times lpeak for class | test  or Imax for class Il test

0,75 times lpeax for class | test  or Imaxfor class I
test

1,0 times lpeak for class Itest  or Imaxfor class Il test

After each impulse cool down to ambient
temperature
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7.6.7 Class Il operating duty test N
SPD energized at Uc by a voltage source having a N
nominal current capability of >5 A
Power frequency voltage remains applied for 30min N
after each impulse to prove thermal stability
Test with impulses of positive polarity initiated in the
corresponding positive peak value of the power N
frequency voltage:
0,1 times Uoc
0,25 times Uoc
0,5 times Uoc
0,75 times Uoc
1,0 times Uoc
After each impulse cool down to ambient N
temperature
7.6.6 Pass criteria P
After each impulse thermal stability P
Any follow current is self extinguished P
Voltage and current records and visual inspection P
show no indication of puncture or flashover and no
mechanical damage of the sample
No mechanical damage P
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One more impulse at I, or Uoc shall be applied to
the SPD whilst the SPD is energized at Ug by p

means of a voltage source having a nominal current
capability of at least 5 A. After this impulse, Uc
remains applied and thermal stability shall be
achieved within 30 min.

Once thermal stability is achieved, either:

¢ the current which flows through the test sample
is measured. Its resistive component
(measured at the crest of the sine wave) shall
not exceed a value of 1 mA.

or

¢ the stand-by power consumption shall not be
greater than 20% above the value measuredin
7.7.5

Following this complete test sequence and after the
sample has cooled down to near ambient
temperature, the measured limiting voltage test,
which was made at the beginning of the test
sequence, shall be repeated.

SPDs tested acc. to class | and Il: P

Residual voltage acc. to 7.5.2 at I, only with
one positive and one negative impulse applied

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

Sparcover voltage acc. 10 7.5.3

Average of 10 measured peak values (5 pos./ 5
neg.)

SPDs tested acc. to class lll: N

Measured limiting voltage acc. to 7.5.4 or 7.5.5 at

UOC
only with four surges (2 pos./ 2 neg.)
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7.7.1

No SPD disconnector has operated during the test
and they are in working order after the test.

Values of measured limiting voltage test measured
before and after the test are below or equal to Up

TEST SEQUENCE 4

7.9.10

Class | and Il total discharge current 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 terminals is connected via a
typical series impedance consisting of a resistance
of 30 mQ and an inductance of 25 yH, to the other
side of the generator.

Smaller impedances may be used if thetolerances
for the proportional surge currents according to
Table 18 are met.

The multipole SPD is tested once with the total
discharge current | Total declared by the
manufacturer

Pass criteria:
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Each mode of the test sample is connected to UC.
The test transformer shall have a short-circuit
current capability of at least 200 mA.

The current, which flows through the test sample, is
measured.

Its resistive component (measured at the crest of
the sine wave) shall not exceed a value of 1 mA
or the stand-by power consumption shall not
increase by more than 20 % of the value measured
in7.7.5.

SPDs tested acc. to class | and Il:

Residual voltage acc. to 7.5.2 at I, only with
one positive and one negative impulse applied

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

Sparcover voltage acc. t0 7.5.3

Average of 10 measured peak values (5 pos./5
neg.)

Values of measured limiting voltage test measured
before and after the test are below or equal to Up

Auxiliary circuits, like status indicators, arein
working order.

Visual inspection of the test sample shows no
evidence of any damage.

For TEST SEQUENCES 5, 6 and 7

6.2.7/7.7

SPD disconnectors and safety performance of
overstressed SPDs

SPD disconnector operation is indicated

SPD disconnectors tested with the SPD during the
type tests of 7.7 and 7.8.3, except for RCDs which
are not tested during operating duty testaccording
to7.7.1.
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TEST SEQUENCE 5 P
7.7.2 Test of thermal stability of SPDs P
7.7.21 Temperature withstand test P

SPD kept in a heating cabinet at an ambient P

temperature of (80 + 5)°C for 24 h

No SPD disconnector has operated P
7.7.2.2 Thermal stability test P

This test is not performed on SPDs containing only N

voltage switching components.

Any voltage switching component, which is N

connected in series with a voltage limiting

component, is short-circuited by a copper wire with

a diameter such that it does not melt during the test.

For SPDs with different non-linear components N

connected in parallel, this test is performed for

every current path of the SPD by

disconnecting/interrupting all the remaining current

paths.

If components of the same type and parameters are

connected in parallel, they shall be tested as one

current path.

Test for SPDs having no switching components in P

series with other components - Procedure a)
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Sample connected to a power frequency source
with a voltage high enough to drive a constant
current, which is increased by the following steps - P
2 mA or 5 % of the previously adjusted test current,
whichever is greater - with a tolerance of + 10%:
2mA r.m.s. or corresponding crest value 35 min
4mA r.m.s. or corresponding crest value 35 min
6mA r.m.s. or corresponding crest value 30 min
8mA r.m.s. or corresponding crest value 32 min
10mA r.m.s. or corresponding crest value 29 min
12mA r.m.s. or corresponding crest value 28 min
14mA r.m.s. or corresponding crest value 36 min
16mA r.m.s. or corresponding crest value 36 min
18mA r.m.s. or corresponding crest value 35 min
20mA r.m.s. or corresponding crest value 23 min
Each step is maintained until thermal equilibrium is P
reached - temperature variation < 2 K within 10 min
Surface temperature of the hottest spot and current P
through the SPD are monitored continously
Test interrupted if all non-linear components under P
test are disconnected. The voltage is notincreased
further in order to avoid any malfunction of the
disconnector(s).
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If the voltage across the SPD falls below Uc (EN
61643-11 @ Ucs) during the test, the current
regulation is discontinued and the voltage is
adjusted back to Uc (EN 61643-11 @ Ucs) 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 bythe
manufacturer.

Test for SPDs having switching components in
series with other components - Procedure b)

SPD energized with a power frequency source at
UC (EN 61643-11 @ Ucs) having a short-circuit
current capability which 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.

If no significant current flows - further testing accto
Procedure a)

Pass criteria

Indoor SPDs:

Surface temperature always less than 120°K during
test and less than 80°K, 5min after disconnector
operation

max 34.6 K

<22.3 K after 5min

Outdoor SPDs:

No evidence of burning and no expulsion of solid
material
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Accessible SPDs: N

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

For disconnectors having operated there is clear N
evidence of effective and permanent disconnection
- checked with power frequency voltage equal to Uc
applied for 1min - current flow < 0,5 mAr.m.s

TEST SEQUENCE 6 P

6.2.11/7.7.3 | Short circuit withstand capability P

This test is not applied to SPDs, which are either

— classified for outdoor use and mounted out of
reach,

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

Test sample mounted in accordance with the
manufacturer's published recommendations and
connected with conductors of the maximum cross
section according to 7.3.1, keeping the cables
inside the box to a maximum length of 0,5 m each

SPD, disconnectors placed in a cuboid wooden box P
whose sides are 50cm + 5cm away from the SPD
external surfaces

The internal surface of the box covered with tissue P
paper or cheese cloth, one box side (not the
bottom) remains open for connecting supply cables

Sample Preparations: P
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For SPDs with non-linear components connected in
parallel, separate sets of three samples are
prepared in the manner described below for every
current path of the SPD, which contains one or
more non-linear components described in 3.4 and
3.5.

Voltage limiting components and voltage switching
components described in 3.4 and 3.5 are replaced
by appropriate copper blocks, (dummies), ensuring
that the internal connections and their cross-section
and surrounding material (e.g. resins) and
packaging are not changed.

Test procedure:

Test performed at two different test settings with a
separate set of prepared test samples for each
setting a) and b)

a) Test of the declared short circuit withstand
capability

Power frequency source at UC (EN 61643-11 @
Ucs), having a prospective short circuit current
according to the declared short-circuit withstand
capability and power factor according to Table 11

Test carried out twice with the short-circuit initiated
at 45 electrical degrees and at 90 electrical degrees
after the zero crossing of the voltage. If a
replaceable or resetable 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.
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b) Test at low short-circuit current

Power frequency source at UC (EN 61643-11 @
Ucs), having a prospective short-circuit current of
five times the rated current of the maximum
overcurrent protection (if declared by the
manufacturer), and a power factor according to
Table 11, shall be applied for5s £0,5s.

If no external overcurrent protection is required by
the manufacturer, a prospective short-circuit current
of 300 A is used. The test is carried out once with
the short-circuit initiated at 45 electrical degrees
after the zero crossing of the voltage.

N

Pass criteria:

During the test for the short circuit withstand
capability, the power short-circuit current shall be
interrupted by one of the disconnectors (internal or
external) required by the manufacturer

Internal and/or special disconnectors not covered
by another IEC standard:

There shall be clear evidence of effective and
permanent disconnection. To check this power
frequency voltage equal to Ucis applied for one
minute to the disconnector(s) having operated. The
current flow shall not exceed 0.5mAr.m.s.

During the test the muslin paper or cheese cloth
does not catch fire

Accessible SPDs:

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
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7.7.3.1 Additional test for SPDs with I if lower than the N
declared short-circuit withstand capability

Tests according to 7.7.3 repeated, but without
voltage switching components being short-circuited.

The short-circuit is initiated by triggering the SPD
with a positive surge current (8/20 or other
appropriate wave shape) at 30 to 40 electrical
degrees after the zero crossing of the voltage on
the positive half wave. The surge current shall be
high enough to initiate a follow current but shall in
no case exceed In.

To ensure that no external disconnector operates
due to the trigger surge, all external disconnectors
placed in series with the power frequency source as
shown in Figure 6a.

Test procedure: N

Test performed at two different test settings with a N
separate set of new test samples for each setting a)
and b)

a)

Power frequency source at UC, having a
prospective short circuit current according to the
declared short-circuit withstand capability and
power factor according to Table 11

Recovery voltage according to IEC 60947-1 N
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Test carried out twice with the short-circuit initiated
at 45 electrical degrees and at 90 electrical degrees
after the zero crossing of the voltage. If a N
replaceable or resetable 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.

b)

Power frequency source at UC, having a
prospective short-circuit current of five times the
rated current of the maximum overcurrent
protection (if declared by the manufacturer),

and a power factor according to Table 11, shall be
applied for5s +0,5s.

If no external overcurrent protection is required by
the manufacturer, a prospective short-circuit current
of 300 A is used. The test is carried out once with
the short-circuit initiated at 45 electrical degrees
after the zero crossing of the voltage.

Pass criteria: N

During the test for the short circuit withstand N
capability, the power short-circuit current shall be
interrupted by one of the disconnectors (internal or
external) required by the manufacturer

Internal and/or special disconnectors not covered
by another IEC standard:

There shall be clear evidence of effective and
permanent disconnection. To check this power
frequency voltage equal to Ucis applied for one
minute to the disconnector(s) having operated. The
current flow shall not exceed 0.5mAr.m.s.
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During the test the muslin paper or cheese cloth N
does not catch fire
Accessible SPDs: N
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
TEST SEQUENCE 7 P
776 Test under TOVs caused by faults in the low p
voltage system
If UC is greater or equal to UT there is no N
requirement for testing.
7.7.6.1 Test procedure: P
New set of samples used and fitted as in normal P
use according to the manufacturer'sinstructions.
The surge protective device is placed in a cuboid
P

wooden box whose sides are 500 mm * 50 mm
away from the SPD external surfaces. The internal
surface of the box is covered with muslin paper or
cheese cloth. One of the box sides (not the bottom)
remains open in order that the supply cables can be
connected according to the manufacturer's

instructions.
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The test sample is connected for a duration of

tT =5 s +5/-0% to a power frequency voltage of

UT +0/-5% as given in Table B.1, or greater
TOV-voltages which the manufacturer has declared
in accordance with item w) 0f6.6.1.

This voltage source shall be capable of delivering a
current either high enough to ensure that the
voltage at the SPD terminals does not fall below UT
- 5% during the test or at the declared short circuit
withstand of the SPD, whichever is lower.

Immediately following the application of UT a

voltage equal to UCS +0 % with the same current

capability, is applied to the test sample for a period
of 30 min. The time interval between the test
periods shall be as short as possible and in any
case not exceed 100ms.

7.7.6.2 Pass criteria:

The muslin paper or cheese cloth did not catch fire
during the test.

SPDs having an IP degree equal or greater than
IP20 do not have live parts accessible with the
standardized test finger applied with a force of 5N
(see IEC 60529), except for those live parts which
were already accessible before the test whenthe
SPD is fitted as in normal use.

a) TOV failure mode :

If a disconnector has operated, there shall be clear

evidence of effective and permanent disconnection
by the device.

To check this, a power frequency voltage equal to
UC is applied for 1 min without current flow in

excess of 0,5 mAr.m.s.
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b) TOV withstand mode :

- The SPD has maintained thermal stability
during the application of UCS (following the
application of UT). The SPD is considered to be
thermally stable if the current flowing through it or
its power dissipation does not continue to increase
during the total time of application of UCS.

- The test sample is then connected to UC. The
test transformer shall have a short circuit current
capability of at least 200 mA. The current, which
flows through the test sample, is measured.

Its resistive component (measured at the crest of
the sine wave) shall not exceed a value of 1 mA
or the stand-by power consumption shall not
increase by more than 20 % of the value measured
in7.7.5.

SPDs tested acc. to class | and Il
Residual voltage acc. to 7.5.2 at In only with
one positive and one negative impulse applied

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

Sparcover voltage acc. t0 7.5.3

Average of 10 measured peak values (5 pos./5

neg.)

SPDs tested acc. to class lI:
Measured limiting voltage acc. to 7.5.4 or 7.5.5 at
UOC only with four surges (2 pos./ 2 neg.)

Auxiliary circuits, like status indicators, arein
working order.

Visual inspection of the test sample shall reveal no
evidence of any damage.

7.74

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

Applied to SPDs connected between live terminals
and earth according to table B.1.
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New set of samples fitted as in normal use acc. to N
the manufacturers instructions and connected to a
test circuit according to Figure 13 or equivalent.

Equivalent circuit shown in Annex

SPD placed in a cuboid wooden box whose sides N
are 50cm + 5cm away from the SPD external
surfaces

The internal surface of the box covered with muslin N
paper or cheese cloth, one box side (not the
bottom) remains open for connecting supply cables

UT +0/-5% is applied to the test sample at 90
electrical degrees of phase L1 by closing switch S1.
After 200 ms +0/-10% switch S2 is closed
automatically.

The prospective short circuit current of the power
source for UCS is equal to five times the rated
current of the maximum overcurrent protection
declared by the manufacturer, or 300 A if no
maximum overcurrent protection is declared. The
tolerance for the current is +0/-10%.

The prospective short-circuit current delivered by
the TOV transformer is adjusted to 300 A +0/-10%.
With the exception of SPDs connected neutral to
ground only, UCS remains applied to the test
sample for 15 min without interruption until switch
S1 is reopened.

Pass criteria: N

During test muslin paper or equivalent does not N
catch fire

SPDs having an IP degree equal or greater than
IP20 do not have live parts accessible with the
standardized test finger applied with a force of 5N N
(see IEC 60529), except for those live parts which
were already accessible before the test whenthe
SPD is fitted as in normal use.
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a) TOV failure mode :
If a disconnector has operated, there shall be clear N
evidence of effective and permanent disconnection
by the device.

To check this, a power frequency voltage equal to
UC is applied for 1 min without current flow in
excess of 0,5 mAr.m.s.

b) TOV withstand mode :

- The SPD has maintained thermal stability
during the application of UCS (following the
application of UT). The SPD is considered to be
thermally stable if the current flowing through it or
its power dissipation does not continue to increase
during the total time of application of UCS.

- The test sample is then connected to UC. The
test transformer shall have a short circuit current
capability of at least 200 mA. The current, which
flows through the test sample, is measured.

Its resistive component (measured at the crest of
the sine wave) shall not exceed a value of 1 mA
Or the stand-by power consumption shall not
increase by more than 20 % of the value measured
in7.7.5.

SPDs tested acc. to class | and Il

Residual voltage acc. to 7.5.2 at In only with

one positive and one negative impulse applied

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

Sparcover voltage acc. t0 7.5.3

Average of 10 measured peak values (5 pos./ 5
neg.)

SPDs tested acc. to class Il

Measured limiting voltage acc. to 7.5.4 or 7.5.5at
UOC only with four surges (2 pos./ 2 neg.)

Auxiliary circuits, like status indicators, arein
working order.

Visual inspection of the test sample shall reveal no N

evidence of any damage.
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TEST SEQUENCE 8 P
7.9 Additional tests N
7.9.1 Portable SPDs with flexible cables and cords and N
their connection
7.9.1.1 Portable SPDs shall be provided with a cord N

anchorage such that the conductors are relieved
from strain, including twisting, where they are
connected to the terminals or terminations, and that
their covering is protected from abrasion;

The sheath, if any, of the cord shall be clamped
within the cord anchorage

Compliance is checked by inspection

7.9.1.2 The effectiveness of the retention is checked by the N
following test by means of an apparatus as shown
in figure 7
Non-rewireable SPDs are tested as delivered; the N

test is made on new samples

Rewireable SPDs are tested with the cable having N
the nominal cross-sectional area as declared bythe

manufacturer

Conductors of the flexible cable or cord of N

rewireable accessories are introduced into the
terminals, screws being tightened just sufficiently to
prevent the position of the conductors from easily
changing

The cord anchorage is used in the normal way,
clamping screws, if any, being tightened with a N
torque equal to two-thirds of that specified intable
12
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After reassembly of the sample, the component
parts shall fit snugly and it shall not be possible to N
push the cable or cord into the sample to any
appreciable extent

The sampile is placed in the test apparatus so that
the axis of the cable or cord is vertical where it N
enters the sample

The cable or cord is subjected 100 times to a pull of

— 60 N if the rated current is not more than 16 A and P
the rated voltage is up to and including 250 V;

— 80 N if the rated current is not more than 16 A and
the rated voltage is above 250 V;

— 100 N if the rated current is more than 16 A.

The pulls are applied practically without jerks each
time for 1 s.

Care shall be taken to exert the same pull on all
parts (core, insulation and sheath) of the flexible
cable simultaneously

For measurement of the longitudinal displacement,
a mark is made on the cable or cord while itis
subjected to the pull, at a distance of approximately
20 mm from the end of the sample or the cord N
guard, before starting the tests. If, for
non-rewireable accessories, there is no definite end
to the sample or the cord guard, an additional mark
is made on the body of the sample

After these tests, the displacement of the mark on
the cable or cord in relation to the sample or the N
cord guard is measured while the cable or cord is
subjected to the pull
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The cable or cord shall not have been displaced by
more than 2 mm;

For rewireable accessories, the end of the
conductors shall not have moved noticeably in the
terminals; for non-rewireable accessories, there
shall be no break in the electrical connections

7.9.1.3

Non-rewireable SPDs shall be provided with a
flexible cable or cord complying with IEC 60227 and
IEC 60245 with a cross-sectional area of the
conductors suitable for the maximum rating of the
SPD and associated equipment.

Compliance is checked by inspection, by
measurement, and by checking that the flexible
cables or cords are in accordance with IEC 60227
or IEC 60245, as applicable

7.9.1.4

Non-rewireable SPDs shall be so designed that the
flexible cable or cord is protected against excessive
bending where it enters the accessory

Guards provided for this purpose shall be of
insulating material and shall be fixed in areliable
manner;

Helical metal springs, whether bare or covered with
insulating material, shall not be used as core
guards

Compliance is checked by inspection and by a
flexing test made by means of an apparatus as
shown in figure 8.

The test is made on new samples.
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The sample is fixed to the oscillating mechanism of
the apparatus. Therefore when it is in mid-position,
the axis of the flexible cable or cord where it enters
the sample is vertical; thus passing through the axis
of oscillation.

The accessory is, by variation of the distance
between the fixed part of the oscillating N
mechanism and the axis of oscillation, so
positioned that the cord makes the minimum
lateral movement when the oscillating mechanism
of the test apparatus is moved over its full length
of travel.

In order to have the possibility of finding easily by
experiment the mounting position with the minimum
lateral movement of the cord during the test, the
flexing apparatus should be built in such a way that
the different supports for the accessories mounted
on the oscillating mechanism can be readily
adjusted.

Cable or cord is loaded with a mass such that the
force applied is N

— 20 N for accessories with cables or cords having
a nominal cross-sectional area exceeding 0,75

mm?;

— 10 N for other accessories
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A current equal to the rated current for the
accessory or the following current, whichever is the
lower, is passed through the conductors:

— 16 A for accessories with cables or cords having
a nominal cross-sectional area exceeding 0,75
mm2;

— 10 A for accessories with cords having a nominal
cross-sectional area of 0,75 mm?2;

— 2,5 A for accessories with cords having a
nominal cross-sectional area less the 0,75 mm?2.

The voltage between the conductors is equal tothe
rated voltage of the sample

The oscillating mechanism is moved through an
angle of 90° (45° on either side of the vertical), the
number of flexings being 10 000 and the rate of
flexing 60 per minute.

A flexing is one movement, either backwards or
forwards.

Samples with circular section cables or cords are
turned through 90° in the oscillating mechanism
after 5 000 flexings, samples with flat cords are only
bent in a direction perpendicular to the plane
containing the axes of the conductors

the flexing test, there shall be
— no interruption of the current,
— no short-circuit between conductors.

A short-circuit between the conductors of the
flexible cable or cord is considered to occur if the
current attains a value equal to twice the test
current of the accessory.
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P
The voltage drop between each contact and the

corresponding conductor, with a test currentflowing
having a value of the rated current, shall not exceed
10 mV

After the test the guard, if any, shall not have
separated from the body and the insulation of the
flexible cable or cord shall show no sign of abrasion
or wear; broken strands of the conductor shall not
have pierced the insulation so as to become
accessible

6.5.1.1 Mechanical strength P
7.9.2

7.9.2.1 Samples subjected to strikes by means of an P
impact-test apparatus as shown in figure 9

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 are P
fixed to the plywood sheet by auxiliary means

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.)

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 are fixed by means of P
screws to lugs recessed in the block

Flush-type claw fixing SPDs are fixed to the block P
by means of the claws
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Before applying the strikes, fixing screws of bases P
and covers are tightened with a torque equal to
two-thirds of that specified in table 12

The samples are mounted so that the point of P
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 table 13:

parts AandB 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 m

C: parts which project more than 15 mm and not

D: parts which project more than 25 mm from {

P
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
P

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:

— for parts A, five strikes: one in the centre. After
the sample has been moved 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 N
perpendicular to the plywood, one each on
similar points;

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

» one on one side 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.

After the test, the sample shows no damage within
the meaning of the standard. In particular, live parts N
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.

Cracks, not visible with the normal or corrected
vision, without additional magnification, and surface
cracks in fibre reinforced mouldings and the like,
are ignored.
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7.9.2.2

Portable SPDs are tested in a tumbling barrel as
shown in figure 10

N

Rewireable SPDs are fitted with the flexible cable or
cord specified by the manufacturer and a free
length of approximately 100 mm

Terminal screws and assembly screws are
tightened with a torque equal to two-thirds of that
specified in table 12

Non-rewireable SPDs are tested as delivered, the
flexible cable or cord being cut so that a free length
of about 100 mm projects from the accessory

The samples fall from a height of 500 mm onto a
steel plate, 3 mm thick, the number of falls being
the following:

— 1000 if the mass of the sample without cable or
cord does not exceed 100 g;

— 500 if the mass of the sample without cable or
cord exceeds 100 g, but does not exceed 200g;

— 100 if the mass of the sample without cable or
cord exceeds 200 g.

The barrel is turned at a rate of five revolutions per
minute, ten falls per minute thus taking place, only
one sample is tested in the barrel at atime

After the test, the samples shall show no damage.
In particular

— no part shall have become detached or
loosened,

— it should not be possible to touch any live parts,
even if the standard test finger is applied with a
force not exceeding 10 N.
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During the examination after the test, special
attention is paid to the connection of the flexible
cable or cord; small pieces may be broken off
without rejection, provided that the protection
against electric shock is not affected

Damage to the finish and small dents which do not
reduce the creepage distances or clearances are
neglected

SPDs tested acc. to class | and Il:

Residual voltage acc. to 7.5.2 at I, only with
one positive and one negative impulse applied

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

Sparcover voltage acc. t0 7.5.3

Maximum of 10 measured peak values (5 pos./5
neg.)

SPDs tested acc. to class llI:

Measured limiting voltage acc. to 7.5.4 or 7.5.5 at
Uoc only with four surges (2 pos./ 2 neg.)

The sample has passed the test if the measured
limiting voltage is below or equal to Up

The test sample is then connected to UC. The test
transformer shall have a short-circuit current
capability of at least 200 mA. The current, which
flows through the test sample, is measured.

Its resistive component (measured at the crest of
the sine wave) shall not exceed a value of 1 mA
or the stand-by power consumption shall not
increase by more than 20 % of the value measured
in7.7.5.

6.5.1.3
7.9.7

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

7.9.71 Additional entry holes for cables — if there are any—
are left open; if there are any knock-outs, one of
them is opened. Coverings and other parts,
detachable without tools, are removed and — if
necessary — undergo the same moisture treatment

The moisture treatment is carried out in a humidity
cabinet with a relative humidity between 91% and
95%. The air temperature is kept at all points,
where the test sample can be positioned, within +1
K at a suitable value T between 20 C and 30 C.
Before putting the test samples into the humidity
cabinet, they have a temperature between T and
(T+4)inC.

The test samples are kept in the humidity cabinet
for 2 days (48 h).

7.9.7.2 After a delay period between 30 min and 60 min
following the humidity treatment, the insulation
resistance is measured 60 s after having applied a
d.c. voltage of 500 V
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This measurement is carried out in the humidity
cabinet or in the room into which the specimens
were brought to reach the determinedtemperature,
after having fixed again the parts which might have
been detached

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

The expression "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,

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

— screws and other facilities for fastening the SPD
on its support.

For 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.

b) between the live parts of the SPD main circuit
and live parts of auxiliary circuits, if there are
any.

Between enclousre and
live parts

Between live parts and
remote control terminal

The insulation resistance being not lower than
5 MQ for the measurements according to a),

2 MQ for the measurements according to b).

~>2000Mohm

>2000Mohm

6.2.10/7.9.8

Dielectric withstand

SPDs classified for outdoor use are tested between
the terminals with the internal parts removed.
During this test, the SPD is subjected to sprinkling
according to 9.1 of IEC 60060-1.
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SPDs category indoor are tested as indicated in a) N
and b) of 7.9.7.2

SPDs are tested with an a.c. voltage according
to table 16, starting with not more than half the
required a.c. voltage, this voltage is increased to

the full value within 30 s which is then held for 1 min N

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

The expression "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,

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

— screws and other facilities for fastening the SPD
on its support.

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

b) between the live parts of the SPD main circuit
and live parts of auxiliary circuits, if there are
any.

Arcing or puncturing do not occur, however, partial
discharges are accepted if the voltage change N
during the discharge is less than 5%

Auxiliary circuits are tested according to IEC N
60947-5-1
7.9.9 Resistance to ingress of solid objects and to N

harmful ingress of water
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Test carried out acc. to IEC 60529 to check the IP
code

IP20

P

6.5.1.2
7.9.3

Heat resistance

7.9.3.1

For 1 h the SPD is kept in a heating cabinet ata
temperature of (100 £2)°C

Any sealing compound used in the internal
assembly does not flow out to any significant extent

After cooling, it is not possible to touch any live
parts when the test sample is mounted as for
normal use even if the standard test finger is
applied with a force not exceeding 5N

The SPD is deemed to have passed the test evenif
the SPD disconnector is open.

7.9.3.2

Outer parts of SPDs, consisting of insulating
material, are submitted to a ball thrust test by
means of a tester as shown on figure 11

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 £2)°C

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 £ 2) °C

Room 303, Building 1, No.316, Renzhou Road, Shatian Town, Dongguan City, Guangdong Province, China.
Tel: 0769-81710286 E-mail: wangzhao@junantest.com Website: www.junantest.com

Page 66 of 92



mailto:wangzhao@junantest.com
http://www.junantest.com/

Report No.: JAT23081702137SR-1

EN 61643-11

Clause Requirement + Test Result - Remark Verdict

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 N
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 toambient
temperature within 10 s.

The diameter of the ball indentation is measured N
and does not exceed 2 mm

6.2.8/7.9.5 | Verification of air clearances and creepage P
distances

The electrode spacing of spark gaps is not
considered for the determination of air clearances P
and creepage distances

7.9.5.1 SPDs category outdoor N

Between live parts and earth, the air clearances N
and creepage distances are not smaller than the
values indicated in table 14

7.95.2 SPDs category indoor P
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7.9.5.2.1 The measurements are carried out without
conductors as well as with conductors of the P

greatest cross-sectional area indicated by the
manufacturer. Nuts and screws with out-of-round
heads are assumed to be in the most unfavourable
tightening position.

If metal parts are covered with self-hardening resin
of a least 2 mm thickness, or if they are covered
with an insulation, withstanding a test voltage N
according to 7.9.8, creepage distances and air
clearances are not necessary

79522 Casting does not come over the rim of the
deepening, it sticks strongly to the walls of the N
cavity and the metal parts iniit

By examination and trial no possibility to detach the N
casting mass without a tool

6.2.9/7.9.6 [ Tracking resistance N

Test done on insulating materials necessary to N
retain live parts in their position

Testing is not applicable in case of insulating
materials made out of ceramic, or if the creepage N
distances are at least equal to double the values
indicated in 7.9.5

Testing according to IEC 60112, solution A witha N
test voltage of 175V

6.5.2/7.9.4 | Resistance to abnormal heat and fire N

The glow wire test is performed in accordance with N
clauses 4 to 10 of IEC 60695-2-1/1
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- for external parts of SPDs made of insulating
material necessary to retain in position
current-carrying parts and parts of the protective
circuit, by the test made at a temperature of
(850 £ 15)°C

- for all other external parts made of insulating
material, by the test made at atemperature
of 650 °C + 10 °C

For the purpose of this test, bases of surface-type
SPDs are considered as external parts.
The test is not made on parts of ceramic material.

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 sample is positioned during the test in the most
unfavourable position of its intended use (with the
surface tested in a vertical position).

The tip of the glow-wire is 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

The sample is regarded as having passed the
glow-wire test if

— there is no visible flame and no sustained
glowing, or if

— flames and glowing parts on the sample
extinguish themselves within 30 s after the
removal of the glow-wire.

There is no ignition of the tissue paper or scorching
of the pinewood board
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6.4 Environmental requirements N

Outdoor SPDs contained in a weather shield of
glass, glazed ceramic or other acceptable material N
that is resistant to UV radiation, corrosion, erosion
and tracking

TEST SEQUENCE 9 N

6.6/7.8 Test for two-port SPDs and one-port SPDs with N
separate input/output terminals

6.6.1/7.8.1 | Percentage voltage regulation N

Uc supplied at the input port N

SPD loaded with rated load current into aresistive
load

Input and output voltage measured simultaneously
to determine the percentage voltage regulation

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

Value complies with the manufacturers declaration N

6.6.3/7.8.4 Load-Side Surge Withstand Capability N
Only applied to two-port SPDs, if declared by the N
manufacturer.
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- 15 current impulses 8/20usec

- or 15 combination wave impulses with an open
circuit voltage U with a value equal tothe
load-side surge withstand capability declared by the
manufacturer are applied in 3 groups of 5impulses
to the output port of the test sample.

The SPD is energized at U; by means of avoltage
source having a nominal current of at least 5A.
Each impulse shall be synchronized to the power
frequency. Starting from 0° the synchronization
angle shall be increased in steps of 30+5 degrees.
The interval between the impulses is 50-60 seconds
and the interval between the groups are 25-30
minutes.

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

7.6.6 Pass criteria N

After each impulse thermal stability N

Any follow current is self extinguished N

Voltage and current records and visual inspection N
show no indication of puncture or flashover of the
sample

No mechanical damage N
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One more impulse at I, or Uoc shall be applied to
the SPD whilst the SPD is energized at Ug by

means of a voltage source having a nominal current
capability of at least 5 A. After this impulse, Uc N
remains applied and thermal stability shall be
achieved within 30 min.

Once thermal stability is achieved, either:

¢ the current which flows through the test sample
is measured. Its resistive component
(measured at the crest of the sine wave) shall
not exceed a value of 1 mA.

or

¢ the stand-by power consumption shall not be
greater than 20% above the value measured in
7.7.5

Following this complete test sequence and after the
sample has cooled down to near ambient
temperature, the measured limiting voltage test,
which was made at the beginning of the test
sequence, shall be repeated.

SPDs tested acc. to class | and Il: P

Residual voltage acc. to 7.5.2 at I, only with
one positive and one negative impulse applied

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

Sparcover voltage acc. 10 7.5.3

Average of 10 measured peak values (5 pos./ 5
neg.)

SPDs tested acc. to class lll: N

Measured limiting voltage acc. to 7.5.4 or 7.5.5 at
Uoc only with four surges (2 pos./ 2 neg.)
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Values of measured limiting voltage test measured N
before and after the test are below or equal to Up

6.6.2/7.8.2 | Rated load current N

Uc supplied at the input port N

SPD loaded with rated load current into aresistive
load, using cables with the minimum cross sectional
area acc. to 7.3.1

After thermal stability is reached the temperature
rise of pats which are accessible in normal use N
does not exceed 40 K

7.8.5 Overload behaviour N

Test performed on all two-port SPDs, but only N
performed on one-port SPDs if the internal
connections between input and output terminals
have a smaller cross-section than the conductors
specified to perform the test.

Test carried out at ambient temperature and the
sample protected against abnormal external N
heating or cooling.

Test circuit and procedure as described in 7.8.2,
except that circuits other than the main circuitare N
disregarded for this test.

Test performed without any external overcurrent N
protective devices being connected (internal
removable overcurrent protective devices are
replaced by a link of negligible impedance).

If a maximum overcurrent protection is specified by
the manufacturer, the SPD is loaded for 1 h with a N
current equal to 1,6 times that maximum
overcurrent protection.
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If no maximum overcurrent protection is specified
by the manufacturer, the SPD is 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 testis
continued by increasing the previous value of test
current by a factor of 1,1 every hour, until an
internal disconnector operates.

Pass criteria:

For touchable surfaces, the temperature rise is
always being less than 60 K during the test.

a) No internal disconnector has operated:

+ Visual inspection of the test sample shall reveal no
evidence of any damage.

» SPDs having an IP degree equal or greater than
IP20 shall not have live parts

accessible with the standardized test finger applied
with a force of 5 N (see IEC 60529), except for
those live parts which were already accessible
before the test when the SPD is fitted as in normal
use.

* The test sample is then connected to UC. Thetest
transformer shall have a short-circuit current
capability of at least 200 mA. The current, which
flows through the test sample, is measured.

Its resistive component (measured at the crest of
the sine wave) shall not exceed a value of 1 mA

or

the stand-by power consumption shall notincrease
by more than 20 % of the value measured in7.7.5.
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SPDs tested acc. to class | and Il:

Residual voltage acc. to 7.5.2 at I, only with
one positive and one negative impulse applied

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

Sparcover voltage acc. t0 7.5.3

Maximum of 10 measured peak values (5 pos./5

neg.)

SPDs tested acc. to class llI:

Measured limiting voltage acc. to 7.5.4 or 7.5.5at
Uoc only with four surges (2 pos./ 2 neg.)

The sample has passed the test if the measured
limiting voltage is below or equal to UP

Auxiliary circuits, such as status indicators, shall be
in working order

b) Any internal disconnector has operated:

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

* There shall be clear evidence of effective and
permanent disconnection by the device. To check
this, a power frequency voltage equal to UC shall
be applied for 1 min without current flow in excess
of 0,5 mAr.m.s.

* There shall be no evidence of burning and there
shall be no expulsion of solid material during and
after the test.

7.8.3

Load-side short circuit withstand capability test
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The test according to 7.7.3 is repeated without N
short-circuiting of any component but with
short-circuiting all load terminals with a conductor of
the largest cross section specified under 7.3.1 and

of length 0,5m.

Pass Criteria N

During the test the power short-circuit current is N
interrupted within 5s. During the test the muslin
paper, or cheesecloth does not catch fire. In
addition, there is no explosion or hazard for either
personnel or facility.

For accessible SPDs: N

After the test for SPDs having an IP degree equal or
greater than IP 2X shall not have live parts N
accessible with the standardized test finger applied
with a force of 5N (IEC 60529).

If no internal disconnector has operated, the SPD N
shall fulfil the requirements according to 7.4.1 and
7.5

7.4 Sample mounted as for normal use and fitted with N
conductors of smallest cross section and largest
cross section acc. to 7.3.1

Standard test finger applied in every possible N
position

For plug in SPDs changeable without a tool the test N
finger is applied in every possible position when the
plug is partially engaged or completely engaged
with a socket

Electrical indicator with test voltage of 40 - 50 V N
shows no contact

7.5. SPDs tested acc. to class | and Il perform 7.5.2 N
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SPDs tested acc. to class | and Il containing
switching components perform 7.5.3 in addition

N

SPDs tested acc. to class Il perform 7.5.4 or7.5.5

One port SPDs are tested unenergised

Two port SPDs are tested energised at Uc
with a source having a nominal current > 5 A

For a one port SPD not having separate load
terminals, the test is performed without external
disconnectors and the measured limiting voltage is
measured at the SPD terminals including cables
forming a part of the SPD as offered by the
manufacturer.

For two port SPDs and one port SPDs having
separate load terminals the voltage is measured at
the load terminals

The test includes all ancillary parts declared by the
manufacturer

Measured limiting voltage = highest value
measured

7.5.2

Residual voltage with 8/20 currentimpulse

Test with current impulses of
0,1 times In
0,2 times I,
0,5 times I,
1,0 times Iy

2,0 times Iy....or 1,2 times I, (if 2 times |, exceeds

Imax)

5kA
10kA
25kA
50kA
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With one sequence of positive and one sequence of N
negative polarity
Finally one impulse at Imax OF lpeak if Imax OF lpeak > In N

with polarity that showed higher residual voltages
during previous tests

Time interval between impulses long enough for N
sample to cool down to ambient

Current -voltage oszillograms N

Discharge current - residual voltage diagram N
showing peak values

Value for determination of the Measured limiting N
voltage = highest voltage on the curve
corresponding to:

- lpeakOr lnwhichever is greater for class | test

- Iyfor class Il test

7.5.3 Sparcover voltage with 1,2/50 voltage impulse N
Preliminary test: N
Generator output voltage increased in steps of N

about 10% until sparcover is observed

Restarting from last setting where no sparcover
occurred increasing output voltage in steps of 5%
until sparcover is observed and then applying 5 N
positive and 5 negative impulses for each setting
until all of the 10 impulses applied lead to sparcover

Voltage oscillograms N

Value for determination of the Measured limiting
voltage = average of 10 peak values N
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7.5.4 Measured limiting voltage with combination wave N
Sample energised at Uc N
For a.c. rated SPDs positive impulses are applied at
90°+10°el point and negative impulses at N
270°+10°el point of the sinusoidal voltage wave
Time interval between impulses long enough for
sample to cool down to ambient N
Test with voltage settings of:
0,1 times Uoc
_ _kv N
0,2 times Uoc
_ _kv
0,5 times Uoc
_ _kv
1,0 times Uoc
_ _kv
With four surges, two of positive and two of N
negative polarity, applied at each setting
Current -voltage oszillograms N
Value for determination of the Measured limiting
voltage = maximum peak voltage recorded N
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If an SPD internal disconnector has operated, there
shall be clear evidence of effective and permanent
disconnection.

Check for disconnection:

a) confirm that there is no voltage on the output
terminals

b) apply a power frequency voltage equal to 2times
Uc between the corresponding input and output
terminals for 1 minute without current flow in excess
of 0,5mAr.m.s.

The test includes all the auxiliary parts in series with
the SPD as declared by the manufacturer

TEST SEQUENCE 10

6.2.12

Status Indicator Operation

Throughout the entire Type Testing procedure, the
status shown by the indicator(s) shall give a clear
indication of the status of the part to which it is
linked. For SPD with a stated intermediate status
indication, the intermediate status is not considered
as a failure of the indicator. Where there is more
than one method of status indication, for example
local and remote indication, each type of indication
shall be checked. 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.

In this situation, the part of the status indicator with
the replaced part of the SPD will be tested as
above. The part of the status indicator which is not
replaced shall be capable of operating at least 50
times.

The action of the coupling mechanism which
operates the non-replaced part of the status
indicator may be simulated by means otherthan
operation of the section within the replaced part of N
the SPD; e.g., a separate electromagnet or a

spring.

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 N
exception that the indicator need only be tested for
50 operations.

6.2.13 Isolation between separate circuits "

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

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

The isolation and dielectric withstand of the
separate circuits shall be tested according to the N
manufacturer’s declaration.
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7.10

Electromagnetic compatibility

7.10.1

Electromagnetic immunity

SPDs either incorporating no electronic circuits or
incorporating electronic circuits in which all
components are passive (for example diodes,
resistors, capacitors, inductors, varistors and other
surge protective components) are not sensitive to
normal electromagnetic disturbances and therefore
no immunity tests are required.

The requirements for SPDs containing electronic
circuits are under consideration.

7.10.2

Electromagnetic emission

For SPDs not incorporating electronic circuits, or
incorporating electronic circuits that do not generate
fundamental frequencies greater than 9 kHz in
normal operation, electromagnetic disturbances
can only be generated during protective operations.
The duration of these disturbances is in the order of
microseconds to milliseconds.

The frequency, level and the consequences of
these emissions are considered as part of the
normal electromagnetic environment of low-voltage
installations. Therefore, the requirements for
electromagnetic emissions are deemed to be
satisfied and no verification is necessary.

The requirements for SPDs containing electronic
circuits generating fundamental frequencies greater

than 9 kHz are under consideration.
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Table 5 - Screw thread diameters and applied torques

Report No.: JAT23081702137SR-1

Nominal diameter of thread Torque
mm Nm
| Il ]l
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
Over 5,3 up to and including 6,0 1,2 2,5 3,0
Over 6,0 up to and including 8,0 2,5 3,5 6,0
Over 8,0 up to and including 10,0 - 4,0 10,0

Table 6 — Connectable cross-sections of copper conductors for

screw-type terminals or screwless terminals

Maximum continuous load current for
two-port SPDs or one-port SPDs with
separate
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input/output terminals1)
A ISO — mm? AWG - Terminal
Up to and including 13 1t02,5 1810 14
Above 13 up to and including 16 1to4 18to 12
Above 16 up to and including 25 1,5t06 161010
Above 25 up to and including 32 2,5t010 14108
Above 32 up to and including 50 41016 12106
Above 50 up to and including 80 10 to 25 8103
Above 80 up to and including 100 16 to 35 6to2
Above 100 up to and including 125 25to0 50 4101

1) Itis 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 for 1 mm? up to 6
mm? be designed to clamp solid conductors only.

Table 7 — Pulling forces (screw terminals)

Cross-section of
conductor accepted by Upto4 Upto6 Upto10 | Upto16 | Upto 50
the terminal

mm?2

Pull 50 60 80 90 100

Table 8 — Conductor dimensions

Range of.nomlnal Stranded conductor
cross-sections to be
clamped
Number of wires Diameter of wires

mm2 mm

1to2,5* 7 0,67

1 to 4* 7 0,85

1,5t0 6" 7 1,04

2,5t010 7 1,35

4to016 7 1,70

10to 25 7 2,14
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16 to 35 19 1,53
25t0 50 Under consideration Under consideration

* If the terminal is intended to clamp solid conductors only (see note
of table 6), the test is not made.

Table 9 — Pulling force (screwless terminals)

Cross- 0,5 | 0,75 1,0 1,5 25 4 6 10 16 25 35
sectional

area

Pull force 30 30 35 40 50 60 80 90 100 135 190
N

Table 11 — Prospective short-circuit current and power factor (/t. 898)

Ip (kA)+5/-0% cos@ (+0/-0.05)
Ip<1,5 0,95
1,5<Ilp <3,0 0,9
30<Ip<4,5 0,8
45<Ip<6,0 0,7
6,0<1p<10,0 0,5
10,0 <1p<20,0 0,3
20,0 <1p<50,0 0,25
50,0 <Ip 0,2

NOTE - Recovery voltage according to IEC 60947-1.

Table 12 — Tightening requirements for clamping screws

Nominal diameter of thread Torque
mm Nm
Up to and including 2,8 0,2 0,4
Over 2,8 up to and including 3,0 0,25 0,5
Over 3,0 up to and including 3,2 0,3 0,6
Over 3,2 up to and including 3,6 0,4 0,8
Over 3,6 up to and including 4,1 0,7 1,2 1,2
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Table 13 — Fall distance for impact requirement

Height of fall Parts of enclosures to be subjected to the
impacts
mm Ordinary accessory Other accessories
100 Aand B A and B
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.

Table 14 — Air clearances and creepage distances for SPDs category outdoor

SPD maximum Minimum air Creepage distance in mm for
continuous operating clearance in insulating materials with *
voltage
Vv mm CTI > 600 400 < CTI < 600

Up to 450 3 6 7.5

450 — 600 55 12 15,5

600 —1 200 8 20 25
1200 - 1500 10 30 40

* Other values are possible if the pollution degree is lower than 4 or a pollution test is
performed.

These values are based on IEC 60664-1 for heights up to 2 000 m above sealevel,
pollution degree 4 and inhomogeneous field conditions. Comparative Tracking Index
(CTI) value according to IEC 60112, solution A.

Table 15 — Air clearances and creepage distances for SPDs category indoor
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SPD continuous operating voltage Upto |100V- | 200 450 600V | 1200
V- V- vV -
100V 200V | 450V | 600V | 1200 |1500V
\'

Air clearances in millimetres

1) Between live parts of different 1 2 3 55 8 12
polarity
2) Between live parts and
—screws and other means to fasten a 1 2 3 5,5 8 12
covering, having to be detached for
mounting the SPD
—fastening surfaces (note 2) 2 4 6 " 16 24
—screws or other means for fastening 2 4 6 " 16 24
the SPD (note 2)
—bodies (notes 1 and 2) 1 2 3 5,5 8 12
3) Between the metal parts of the
disconnector mechanism and
—bodies (note 1) 1 2 3 55 8 12
—screws or other means for fastening 1 2 3 55 8 12
the SPD
Creepage distances in millimetres
1 2 3 5,5 8 12

4) Between live parts of different
polarity

5) Between live parts and

— screws and other means to fasten a 1 2 3 55 8 12

covering, having to be detached for
mounting the SPD

— screws or other means for 2 4 6 11 16 24
fastening
the SPD (note 2)

— bodies (note 1) 1 2 3 55 8 12
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NOTE 1 — Definition see 7.9.7.2.

NOTE 2 - If clearances and creepage distances between live parts of the device and the metallic
screen or the surface on which the SPD is mounted are dependant on the design of the SPD only,
they cannot be reduced when the SPD is mounted in the most unfavourable position (even in a
metallic enclosure), the values of lines 1 and 4 are sufficient.

Table 16 — Dielectric withstand

SPD continuous operating AC test voltage
voltage KV
\

Up to Uz =100 1,1
Up to Ug =200 1,7
Up to U =450 2,2
Up to U; = 600 3,3
Up to Ug = 1200 4,2
Up to Uy = 1500 5,8

Room 303, Building 1, No.316, Renzhou Road, Shatian Town, Dongguan City, Guangdong Province, China.
Tel: 0769-81710286 E-mail: wangzhao@junantest.com Website: www.junantest.com
Page 88 of 92



mailto:wangzhao@junantest.com
http://www.junantest.com/

Report No.: JAT23081702137SR-1

Table B.1 —=TOV test values

Applicatin TOW test\:alues U,
For & s [LV-system faults) For 200 ms. {(HV-system faults)
SPDs connected fo {requirement of 6.5.5.2 [regquirement to §.5.5.1
and test 7.7.6.1) and test 7.7.4.1)
TH-systems
Conmected L-{PEIN or L-N 1,32 " Ups
Connected N-PE
Connected L-L
TT-systems
Conmected L-PE 1,55 " Ues 1200 + Upe
Conmected L-M 1,32 * Ups
Connected N-FE 1200
Connected L-L
IT-systems
Conmected L-PE 1 200+ Ugs
Conmected L-M 1,32 " Ups
Connected N-PE 1 200
Connected L-L
TH, TT and IT-systems
Conmected L-PE 1,55 " Ugs 1200 + Upe
Conmected L-{PEY M 1,32 " Ups
Connected N-FE 1200
Connected L-L
NOTE 1 This table satisfies the requiremenis given.in IEC 80384-5-53. For this purpose, Ugg = 1 1# Up,
MOTE 2 The values for 5P0s in single phase thres-wire systems with grounded nautral and for 2P0s in thras-
phase, four-wire systems (common in Morth America insiallation systems) are under consideration
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