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1 Subject

Surge protective devices for photovoltaic applications

Product information

Trade name
Types/Models

Location category
Number of ports
Mounting method

SPD type (and test class)
Design topology

Moaodes of protection
Connection configuration

2 Ratings

Max. continuous operating voltage for PV appl.(Ucpy)

Short-circuit current rating (lscov)
Nominal discharge current (I,,)
Maximum discharge current (Inax)
Total discharge current (ltotal)
Voltage protection level (U,)
Connection

3 Object identification

V20-C/3PH-1000

5094608

) 5029?08
%

: OBO
: V20-C/3PH-1000

V20-C/3PHFS-1000

: indoor

:one

: fixed

: Type 2 (Class 1)
: voltage limiting

. +/-, +/PE, -/PE
.Y - circuit

1000 Vdc
100 A

: 20 kKA

40 kA

- 40 kKA

4 kV

- solid/stranded 2,5 mm? — 35 mm?

flexible 2,5 mm?2 — 35 mm?

V20-C/3PHFS-1000

5094574
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4 Summary of type tests
Tests are performed according to EN 50539-11:2013
Test sequence 5:

Clause 6.2.5.2/74.7 SPD Overload behaviour test

5 General ltems

Location of the tests

The tests were carried out in the laboratory of DEKRA Certification B.V., Arnhem, the Netherlands.

Tests were carried out by

Mr C.H.J. Addink DEKRA Certification B.V., Arnhem, the Netherlands
Mr W.C. van Ginkel DEKRA Certification B.V., Arnhem, the Netherlands

Manufacturer's representative(s) during tests

Mr M. Benzin OBO Bettermann GmbH & Co., Menden, Germany
Mr T. Hoffmann OBO Bettermann GmbH & Co., Menden, Germany

The tests were supervised by

Mr C.C. Burger DEKRA Certification B.V., Arnhem, the Netherlands
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6 Type tests

6.1 Test sequence 5

6.1.1 SPD overload behaviour
The verification of the SPD overload behaviour is done in conformity with clauses 6.2.5.2 and 7.4.7.

According to the manufacturer’'s declaration, the devices will disconnect (Open Circuit Mode, OCM) under
overload behaviour status.

During the tests, the SPDs itself and its disconnectors were mounted according to the manufacturer's
instructions and connected with conductors of the highest cross-sectional area.

For this test a PV, source with
* lscpyv
e 10A
was used to check the different operating conditions.
Upon agreement by the manufacturer, the PV, source was realised by using a linear DC source with the
following prospective short-circuit currents:
o forlscpy:lp = 255 A (0/+5 %)
o for 10 A:lp =24 A (0/4+5 %)
to cover the requirements of the PV, source

Preparation of the test samples:
All valtage limiting compaonents of one of the two current branches connected to + and - and/or - to PE
and/or + to PE were prepared as described below, with separate batches of three samples for each test.

The voltage-limiting components were replaced by appropriate copper blocks (dummies). See figure 14 a)
of the standard, given below. The internal connections and the cross-section area and surrounding
material and packaging were not changed.

+ /- +/- +/- +/-

o) o)

Nt =4

PE PE

Figure 14 Sample preparation for SPD overload behaviour test
a) Y configuration (5.9.5 and 5.9.6)
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Performance of the tests:

The test circuits had an inductance of 100 pH (+10%/-0) and a power source at U, /1,2 was used.

The values of the test voltage including ripple remained between Ucpy and Ucpy -5% with a load current of
1A flowing.

The current of the source shall be interrupted by an internal or external SPD disconnector:
* inless than 20 seconds when a prospective short circuit current of equal to Iscpvis applied.
* inless than 20 min when a prospective short circuit current of 10 A is applied.

Test results:

All internal disconnectors operated within the specified time limits.
The disconnection was indicated correctly.

The tissue paper did not catch fire.

The test values are given in the table below.

SPD type Applied Applied short-circuit current
Uep/1,2 voltage Iscpv 10
(V] (V] [A] [A]
V20-C/3PHFS-1000 833 829 255 24

After the tests the leakage currents were measured to check effective disconnection.
All measured values were below 0,05 mA.

Result: Pass.
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Appendix A Examples of oscillograms

Plot number_6342
15-5-2013 7:37:40

Manual Trigger

1,0 kvaolt
10,0 Ampere

18,8017418
Pl number_E342

00 1,153 Ampe
21 290,2 mAmy
10,0 Ampere
-1,0 kol
Sweep#: 1 |-40s 5,000s/div 460s
Measured values
OC Voltage Vdc CC Voltage Vdc Current A
825,4 825,7 585,1m
Time between cursors Energy (I*t) A%sec Peak current A
14,22 1,544 862,9 m
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Plot number_6351
15-5-2013 8:31:38
?‘ 235224470
1.0 Kvaolt
3,0 Ampere
Current I}‘E I
[1] 581,3 mAumy
2| 222 2 mAm

-3.0 Ampere
-1.0 k\Volt |
Sweep#: 1 |-275

' " 5,000sidiv | 4735
Measured values
OC Voltage Vdc CC Voltage Vdc Current A
8291 8291 370,3m
Time between cursors Energy (I’t) A’sec Peak current A
18,80 995,2 m 452,2 m
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Appendix B Photographs of the test setup
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Appendix C  Product information
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