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Test object: Photovoltaic Mounting System FixGrid18 -100 EAST-WEST 13°

(reduced size model) and Lightning P rotection Clamp with
aluminium round wire (@ 8 mm) , manufacturer Schletter Solar
Incl. 2x UNI Earthing Clamp (Part No. 540 251) with aluminium
round wire (@ 8 mm), manufacturer DEHN + SOHNE

Applicant : Schletter Solar GmbH
Alustr. 1
83527 Kirchdorf
Germany
Type of testing : Evaluation of the PV Mounting System aspart of a natural

down-conductor of a lightning protection system, following
the principles of IEC 623053 Edition 2.0 2010-12, chapter
5.3.5.

Inclusive inspection of the lightning impulse current carrying
capability of the test classification H (100 kA), following the
principles of IEC 625611 Edition 2.0 2017-03, chapter 6.3.1
and chapter 6.4.

Test result: A The test of the lightning current capability of the PV
Mounting System FixGrid18 -100 EAST-WEST 13°for the test
classification H (100 kA) p assed the criteria according to
IEC 62561-1. For detailed test results see page 15 and 16.
A According to the criteria of IEC 62305 -3 the PV Mounting
System FixGrid18 -100 EAST-WEST 13°can be used as part of a
natural down -conductor of a lightning pro  tection system.

Contents: 68 pages test report including 48 figures, 9 oscillograms and 2
annexes.
Neumarkt, 7th January 2019 revision: 0
Markus Fritscher Dipl.-Ing.(FH) Josef Birkl Dr.-Ing. Ralph Brocke
Test engineer Head of DEHN Test Centre Head of R&D Department
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General Remarks

1 This test report only provides information on the test samples submitted for the test
and does not examine the lasting quality of the series production.

I This testreport does not give the right to use any kind of approval symbol.
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Test record

General information

Test date: 19" December 2018

tested by: Mr Markus Fritscher

witnessed by: N/A

issued on: 20th December 2018 revision: 0

Test object

Name, manufacturer: Schletter Solar

No. of test objects: 3

Date of receipt of test objects: 04" December 2018

Condition of test objects: The received test objects were new and in a good
condition

Description of the test objects: PV Mounting System FixGrid18-100 EASTWEST 13°

= =

= =4 -8 —a —a -9

and Lightning Protection Clamp with aluminium round
wire (@ 8 mm)

Figure 1 shows the simplified circuit diagram of the test set-up.

Before the electric tests, the test samples had to be submitted to conditioning/ageing
(A see test regulations and Figure 2 to Figure 5)

Figure 6 and Figure 7 shows the test object before and after conditioning/ageing.
Figure 8 and Figure 10 shows the test set-up integrated and connected to the

2x 200 KA (10/350 ps) Crowbar Impulse Current Generator.

Figure 11 to Figure 24 shows the test samples before and afterthe tests.

Figure 25 to Figure 35 shows the measurement of test sample temperature.

Figure 36 and Figure 37 shows the measurement of conductor length a fter connector.
Figure 38 to Figure 45 shows the measurement of the contact resistance.

Figure 46 to Figure 48 shows the measurement of the torque.

The test samples were provided by Schletter Solar.
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Test specification
Assessment of the test samples as natural component of the down conductor according to

IEC 623053:2010 - Test following the principles of IEC 62561-1:2017-03 (Edition 2.0)
chapter listed below

1 Assessment of the test samples as natural component of the down conductor
according to IEC 62305 3:2010. To achieve this, the connections ofthe test samples
shall comply with the IEC 6256%1:2017-03 (Edition 2.0).

1 Chapter 6.26 If not otherwise specified, the clamps and conductors must be cleaned
with a suitable degreasing agent followed by cleaning in demineralized water and
dried.

1 Chapter 6.20 The test objects shall be assembledto the manufacturer instructions
(arrangement, tightening torques).

T Chapter 6.20 The test arrangement described in the test report corresponds to the
intended use. The tested conductor and clamp combinations must be used by the
customer. The test with the smallest and largest conductor size were not carried out.

1 Chapter 6.3.10 Conditioning/ageing of the test samples:
a) Salt mist treatment according to IEC 60068 2-52:1996-10, except chapter 7, 10
and 11 which are not applicable. 3 cycles: 2 h salt mist (5 % saline solution) d 22 h
recovery.
b) Treatment with humid sulphurous atmosphere according to ISO 6988:1985 with a
sulphurous concentration of 667 x 10-6 (in Volume). 7 cycles: 8 h heating time at
40 °C 8 16 h recovery.

1 Chapter 6.4 06 Test with three 10/350 ps lightning impulse current with parameters.
Class H: ihp =100kA° 10% W/R=25MIW°35% t;¢5ms
The impulse current reaches the value i, within 50 s (Ty).

1 The impulse parameters are also defined in the following standard:
IEC 623051 Edition 2.0 (2010-12).

1 Chapter 6.40 The objects must cool down to approximately ambient temperature
between each impulse current load.

1 Chapter 6.4 a)d Measurement of the contact resistance with a source of at least
10 A, using voltmeter-ammeter method after the last load. The contact resistance
after the last impulse current load must be equal or lessthanl mY (3 mY
stainless steel).
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1 Chapter 6.4 b)d Evaluation of the mechanical strength of the test sample: Visual
inspection of the test samples for damages, cracks, loose parts or deformation which
would be impairing its normal use.

1 Chapter 6.4 c)0 Determination of the loosening torque after the last 10/350 ps
impulse current. The loosening torque must be greater than 0,25 times and less than
1,5 times of the tightening torque.

1 Chapter 6.4 d) 8 Measurement of conductor length after the connector. The 20 mm
length of the conductor from the connector, p rior to the test, is not less than 3 mm
after the tests.

1 Chapter 6.4 €)/6.58 The static-mechanical test was not applied. The static
mechanical test is not applicable to a system configuration with several connecting
components (mechanical compound arrangement).

For the clamps of DEHN, the staticmechanical test was carried out during the
product testing of the components.

1 Chapter 6.6 6 The marking test was not applied, due to absent markings.
For the clamps of DEHN, the test was carried out during the product testing of the
components.
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Test setup
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Figure 1: Test setup according IEC 623051 Edition 2.0 (2010-12).

Test-specific remarks

The mechanical forces acting on the connecting leads may result in loosen terminals
Therefore, it is recommended to check all connections after a direct lightning strike.

In the test, only the lightning -current capability of the arrangement was tested. All
other specifications and wiring regulations are carried out according to the techn ical
specification of the applicant

An assessment of the separation distance of the down conductor to any near parts
accordingto IEC 623053 : 2010 aProtect i oPfart Bhgsical st
damage to structures and éststreicehazar do

An assessment of the influence of the lightning current load on the safety function

of the test objects is not part of this test service. This assessment will be carried out
by applicant.
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rement data

=

Position Test sample | Test sample | Test sample
P01 SO3 P02 S03 P03 S03

Lightning Protection Clamp .

0 Air-termination rod Applied No No No
Upper profile A 8 Cross Applied No NG NG
connector

Upper profile A 8 Base .

profile Al Applied No No No
Base profile A1d :

Longitudinal connector A Applied No No No
Base profile A28 :

Longitudinal connector A Applied No No No
UNI Earthing Clamp Ad :

Down-conductor A Applied No No No
Upper profile B 8 Cross Applied No NG NG
connector

Upper profile B d Base :

. Appl N N N
profile B1 pplied ° ° °
Base profile B19 :

Longitudinal connector B Applied No No No

Base profile B29 :

Longitudinal connector B Applied No No No

UNI Earthing Clamp Bd :

Down-conductor B Applied No No No
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Measurement data
Test Impulse Path limp QsHorT W/R T, ta
sample no. [kA] [C] [ MJ/ [us] [ms]
| total 106,1 46,9 2,59 12,8 1,32
1x 100 kA | I part. A 52,4 28,2 0,81 12,9 2,83
| part. B 50,4 18,8 0,49 12,9 1,14
| total 104,5 49,1 2,69 12,9 1,34
P01 S03 | 2x 100 kA | | part. A 51,6 24,1 0,68 13,0 1,25
| part. B 49,5 24,1 0,63 12,9 1,69
| total 102,6 49,4 2,60 12,9 1,46
3x 100 KA | | part. A 50,5 23,7 0,63 13,0 1,36
| part. B 49,0 24,7 0,63 13,0 1,7
| total 102,8 47,6 2,56 12,8 1,38
1x 100 kA | I part. A 50,8 27,1 0,75 13,0 2,63
| part. B 48,9 20,2 0,52 12,9 1,21
| total 102,8 47,4 2,62 12,8 1,29
P02 SO3 | 2x 100 kA | I part. A 50,7 27,6 0,79 13,0 2,70
| part. B 48,9 19,7 0,51 12,9 1,12
| total 102,7 48,6 2,65 12,8 1,34
3x 100 KA | | part. A 50,6 26,7 0,75 13,0 2,33
| part. B 48,9 214 0,56 12,9 1,21
| total 102,9 50,1 2,66 12,9 1,52
1x 100 kA | | part. A 51,0 27,1 0,76 13,0 1,52
| part. B 48,7 21,9 0,55 12,9 1,42
| total 102,8 46,3 2,47 12,8 1,32
P03 S03 | 2x 100 kA | Ipart. A 50,8 22,3 0,61 13,0 1,22
| part. B 48,7 23,0 0,60 12,9 1,68
| total 102,8 46,2 2,45 12,9 1,48
3x 100 KA | | part. A 50,8 21,7 0,59 13,0 1,35
| part. B 48,8 23,4 0,60 12,9 1,80
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100 kA
min. target max.
| [KA] 90 100 110
W/R [ MJ/ / 1,625 2,50 3,38
Table 1: Parameter of a lightning current of 100 kA (10/350 ps) and tolerance ranges

as defined in IEC 623051:2010-12 (Edition 2.0).

Measurement test sample temperature

Test sample | Test sample | Test sample
. P01 SO3 P02 S03 P03 S03
Measurement point
Temperature | Temperature | Temperature
[°C] [°C] [°C]
before imp. 1 20 20 21
Lightning Protection .
Clamp A see Figure 25 before imp. 2 20 21 21
before imp. 3 21 21 21
Upper profile A 8 Cross | Pefore imp. 1 20 20 22
connector A see Figure before imp. 2 20 21 21
26 before imp. 3 21 21 21
Upper profile A 3 Base before imp. 1 20 20 22
profile A1 A see Figure before imp. 2 20 20 21
27 before imp. 3 21 21 21
Base profile A1 before imp. 1 20 20 22
Longitudinal connector A | before imp. 2 20 20 21
A see Figure 28 before imp. 3 21 20 21
Base profile A25 before imp. 1 20 20 22
Longitudinal connector A | before imp. 2 20 21 21
A see Figure 29 before imp. 3 21 21 21
before imp. 1 20 20 22
UNI Earthing Clamp AA before imp. 2 20 21 21
see Figure 30
before imp. 3 21 22 21
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Test sample | Test sample | Test sample
: P01 S03 P02 S03 P03 S03
Measurement point
Temperature | Temperature | Temperature
[°C] [°C] [°C]
Upper profile B 8 Cross | Pefore imp. 1 20 20 22
connector A see Figure before imp. 2 20 20 21
31 before imp. 3 20 21 21
Upper profile B & Base before imp. 1 20 20 22
profile B1 A see Figure before imp. 2 20 20 21
32 before imp. 3 20 20 21
Base profile B13 before imp. 1 20 20 22
Longitudinal connector B | before imp. 2 20 20 21
A see Figure 33 before imp. 3 20 20 21
Base profile B23 before imp. 1 20 20 22
Longitudinal connector B | before imp. 2 20 20 21
A see Figure 34 before imp. 3 20 20 21
before imp. 1 20 20 22
UNI .Earthlng Clamp B see [ ofore imp. 2 20 20 21
A Figure 35 _
before imp. 3 20 21 21
Measurement conductor length after connector
Test sample | Test sample | Test sample
Measurement boint P01 S03 P02 S03 P03 S03
P Length Length Length
[mm] [mm] [mm]
Lightning Protection Clamp | after assembly 20 20 20
A see Figure36 after imp. 3 20 20 20
UNI Earthing Clamp AA after assembly 20 20 20
see Figure37 after imp. 3 20 20 20
UNI Earthing Clamp BA after assembly 20 20 20
see Figure37 after imp. 3 20 20 20
Page 10 of 68

This report may be only made availableto a third party in i ts exact wording.
Reproduction in any form or whatsoever is forbidden without permission in writing from DEHN + SOHNE GmbH + CKG.



DEHN + SOHNE GmbH +Co0.KG.
DEHN Test Centre
Hans-Dehn-Stral3e 1

92318 Neumarkt

Germany

Contact resistance

Test report
No. 1886_FRM

=

This report may be only made availableto a third party in i ts exact wording.
Reproduction in any form or whatsoever is forbidden without permission in writing from DEHN + SOHNE GmbH + CKG.

Test sample
. P01 S03
Measurement point Re, mMax | =
[A] [ mY]
Air-termination rod o after assembly 10,7 0,02
Upper profile A see Figure 1,0
38 after imp. 3 10,4 0,02
Upper profile A 8 Upper after assembly L o 10,8 0,56
profile B A see Figure 39 after imp. 3 ’ 10,7 0,43
Upper profile A & Base after assembly 10,7 0,01
. . 1,0
profile A1 A see Figure 40 after imp. 3 10,8 0,02
. . 1, O
profile A2 A see Figure 41 after imp. 3 10,7 0,63
Base profile A26 Down- after assembly 10,8 0,47
conductor A A see Figure 3,0
42 after imp. 3 10,7 0,42
Upper profile B 3 Base after assembly 10,8 0,01
. . 1,0
profile B1 A see Figure 43 after imp. 3 10,6 0,01
Base profile B15 Base after assembly 10,8 0,12
. . 1,0
proflle B2 A see Flgure 44 after |mp 3 10,8 0,11
Base profile B26 Down- after assembly 10,8 0,28
conductor B A see Figure : 3,0
45 after imp. 3 10,8 0,56
Page11 of 68
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Test sample
. P02 SO3
Measurement point Re, Max | R
[A] [ mY]
Upper profile A see Figure 1,0
38 after imp. 3 10,7 0,02
profile B A see Figure 39 after imp. 3 ' 10,8 0,45
. . 1,0
profile A1 A see Figure 40 after imp. 3 10,7 0,01
Base profile A18 Base after assembly 10,7 0,12
. . 1, 0 m
profile A2 A see Figure 41 after imp. 3 10,8 0,11
Base profile A26 Down- after assembly 10,7 0,30
conductor A A see Figure 3, 0 m
42 after imp. 3 10,6 0,46
Upper profile B 3 Base after assembly 10,7 0,01
. . 1,0
profile B1 A see Figure 43 after imp. 3 10,8 0,01
Base profile B18 Base after assembly 10,7 0,12
. . 1,0
profile B2 A see Figure 44 after imp. 3 10,7 0,10
Base profile B26 Down- after assembly 10,8 0,32
conductor B A see Figure , 3,0
45 after imp. 3 10,7 0,41
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Test sample
. P03 SO3
Measurement point Re, Max | R
[A] [ mY]
Upper profile A see Figure 1,0
38 after imp. 3 10,6 0,02
profile B A see Figure 39 after imp. 3 ' 10,7 0,41
. . 1,0
profile A1 A see Figure 40 after imp. 3 10,7 0,02
Base profile A18 Base after assembly 10,8 0,12
. . 1, 0 m
profile A2 A see Figure 41 after imp. 3 10,8 0,91
Base profile A26 Down- after assembly 10,8 0,47
conductor A A see Figure 3, 0 m
42 after imp. 3 10,8 0,64
Upper profile B 3 Base after assembly 10,8 0,01
. . 1,0
profile B1 A see Figure 43 after imp. 3 10,6 0,02
Base profile B18 Base after assembly 10,8 0,12
. . 1,0
profile B2 A see Figure 44 after imp. 3 10,8 0,10
Base profile B26 Down- after assembly 10,8 0,30
conductor B A see Figure , 3,0
a5 after imp. 3 10,8 0,52
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Torque measurement

=

Tightening Loosening

Test sample Measurement point torque torque
[Nm] [Nm]

Lightning Protection Clamp 15,0 4,2

Base profile A1d Longitudinal connector A 15,0 12,5

Base profile A28 Longitudinal connector A 15,0 11,5

P01 S03 UNI Earthing Clamp A 10,0 6,0
Base profile B16 Longitudinal connector A 15,0 10,0

Base profile B26 Longitudinal connector A 15,0 13,5

UNI Earthing Clamp B 10,0 54

Lightning Protection Clamp 15,0 4.4

Base profile A10 Longitudinal connector A 15,0 11,0

Base profile A20d Longitudinal connector A 15,0 12,5

P02 S03 UNI Earthing Clamp A 10,0 43
Base profile B19 Longitudinal connector A 15,0 13,0

Base profile B28 Longitudinal connector A 15,0 11,0

UNI Earthing Clamp B 10,0 41

Lightning Protection Clamp 15,0 3,9

Base profile A1d Longitudinal connector A 15,0 12,5

Base profile A29d Longitudinal connector A 15,0 13,0

P03 S03 UNI Earthing Clamp A 10,0 4,1
Base profile B16 Longitudinal connector A 15,0 9,5

Baseprofile B2 & Longitudinal connector A 15,0 11,5

UNI Earthing Clamp B 10,0 4.8
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Test result

Photovoltaic Mounting System FixGrid18 -100 EAST-WEST 13°(reduced size model)
and Lightning Protection Clamp with aluminium round wire (& 8 mm) , manufacturer
Schletter Solar.

Incl. 2x UNI Earthing Clamp (Part No. 540 251) with aluminium round wire

(@ 8 mm), manufacturer DEHN + SOHNE

U Test sample PO1 SO3:

9 Figure 11 to Figure 15 shows the test sample before and after the test with 3x
100 kA (10/350 ps).

9 After the electrical test,the test sample shows signs of arcingn the connection
Upper profile B to Cross connectqrsee Figure 13 and Figure 14.

9  After the electrical test,the test sample shows no furthersigns of arcing or
damages, cracks, loose parter deformation are visible, which would impairing
its normal use.

I The contact resistancesRa f t er t he | ast | mpulse (¢

I The contact resistancesRa f t er t he | ast | mpulfere ¢
stainless steel.

1 The loosening torque ofthe screwconnection is greater than 0,25 times and
less than 1,5 times of the tightening torque.

The test objectpassed the criteria of IEC 625611 chapter 6.4, with
3x 100 KA (10/350 ps).

U Remark:
The measurement of contact resistance Rvas informative performed also before the
conditioning/ageing process.

Page 15 of 68

This report may be only made availableto a third party in i ts exact wording.
Reproduction in any form or whatsoever is forbidden without permission in writing from DEHN + SOHNE GmbH + CKG.



DEHN + SOHNE GmbH +C0.KG.

DEHNTest Centre
Hans-Dehn-Stral3e 1
92318 Neumarkt Test report

Germany No. 1886_FRM

Photovoltaic Mounting System FixGrid18 -100 EAST-WEST 13°(reduced size model)
and Lightning Protection Clamp with aluminium round wire (& 8 mm) , manufacturer
Schletter Solar.

Incl. 2x UNI Earthing Clamp (Part No. 540 251) with aluminium round wire

(@ 8 mm), manufacturer DEHN + SOHNE

U Test sample P02 SO3:
9 Figure 16 to Figure 20 shows the test sample before and after the test with 3x
100 KA (10/350 ps).
9 After the electrical test, the test sample shows signs of arcingn the connection
Upper profile B to Cross connectqrsee Figure 18 and Figure 19.

9  After the electrical test,the test sample shows no furthersigns of arcing or
damages, cracks, loose parter deformation are visible, which would impairing
its normal use.

The contactresistancesRaf t er t he | ast i mpuW se (¢

 The contactresistancesRaf t er t he | ast i mp uA fere ¢
stainless steel.

I The loosening torque ofthe screwconnection is greater than 0,25 times and
less than 1,5 times of the tightening torque.

=

The test objectpassed the criteria of IEC 625611 chapter 6.4, with
3x 100 KA (10/350 p3.

U Test sample PO3 SO3:

1 Figure 21 to Figure 24 shows the test sample before and after the test with 3x
100 kA (10/350 ps).

9 After the electrical test, no signs of arcing or damages, cracks, loose parts or
deformation are visible, which would impairing its normal use.

I The contact resistances Rafterthe | ast | mpul se dWarr el

I The contact resistancesRa f t er t he | ast i mpulfere ¢
stainless steel.

1 The loosening torque of the screwconnection is greater than 0,25 times and
less than 1,5 times of the tightening torque.

The test objectpassed the criteria of IEC 625611 chapter 6.4, with
3x 100 kA (10/350 pg.

U Remark:
The measurement of contact resistance Rvas informative performed also before the
conditioning/ageing process.
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Figures

Test sample in the salt mist treatment device.

Figure 2:

— GRO1TC18_047_S03_B4_33759: HumidifierTempAct —— GRO1TC18_047_S03_B4_33759: ChamberTempAct
°C

60
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H Days
Figure 3: = Temperature profile of the salt mist treatment .
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Figure 4: Test samples in the humid sulphurous atmosphere
_device.
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Figure 5: = Temperature diagram of the humid sulphurous
atmosphere treatment.
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Figure 6: Test sample P03 S8 before aging process.

Figure 7: Test sample P03 S@ after aging process and before
_electrical test.
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Lightning current return paths
into Rails (A/B), UNI Earthing f
Clamps and aluminium round

wires (& 8 mm).

Lightning current injection into
aluminium round wire (& 8

mm) and Lightning Protection
Clamp into Upper profile A.

Figure 10: Lightning current injection and return paths.

Figure 11:  Test sampleP01 S® before test with 3x 100 kA
(10/350 ps) 0 Front view.
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