TURKAK
TURK AKREDITASYON KURUMU

E ‘:e C+ \' & TURKISH ACCREDITATION AGENCY TS EN SOIEC 1102

tarafindan akredite edilmistir
EFECTIS ERA AVRASYA TEST VE BELGELENDIRME A.S. AB-0556-T
DILOVASI OSB. 5. Kisim Firat Cad. 1. No:18 41455
. . 14.02.2019
Dilovasi, KOCAELI
RFTR19021
DENEY RAPORU
TEST REPORT
Miisterinin adi/adresi ; VDE PRUF- UND ZERTIFIZIERUNGSINSTITUT GMBH
Customer name/address MERIANSTRASSE 28,
63069 OFFENBACH/GERMANY
istek numarasi :  EEA-18-000498-rev2
Order No.
Numunenin adi ve tarifi : Cable System “ERSE" - Power & control and signal control cables fixed

on cable trays, profile rail, cable holders and cable clips
Name and identity of test sample

Numunenin kabul tarihi : 19.11.2018
The date of receipt of sample

Aciklamalar :

Remarks

Deneyin yapildig: tarih : 23.11.2018

Date of test

Raporun sayfa sayisi 5 17 (21 pages including appendixes)

Number of pages of the Report
Tiirk Akreditasyon Kurumu(TURKAK) deney raporlarinin taninmasi konusunda Avrupa Akreditasyon Birligi(EA)

ve Uluslararasi Laboratuvar Akreditasyon Birligi(ILAC) ile karsilikli taninma antlagmasini imzalamustir.

The Turkish Accreditation Agency(TURKAK) is signatory to the multilateral agreements of the European co-operation for the
Accreditation(EA) and of the International Laboratory Accreditation(ILAC) for the Mutual recognition of test reports

Deney ve /veya élgiim sonuglari, genisletilmis élgiim belirsizlikleri ( olmasi halinde ) ve deney metotlar bu
sertifikanin tamamlayici kismi olan takip eden sayfalarda verilmistir.

The test and/or measurement results, the uncertainties { if applicable ) with confidence probability and test methods are given on the
following pages which are part of this report

Tarih Deney Sorumlusu Laboratuvar Miidiirii
Date Person in charge of test Head of Testing Laboratory
14.02.2019 Yusuf USTUNDAG Ali BAYRAKTAR

Bu rapor, laboratuvarin yazili izni olmadan kismen kopyalanip gogaltilamaz.

imzasiz ve milhiirsiiz raporlar gecersizdir.

This report shall not be reproduced other than in full except with the permission of the laboratory. Testing reports without signature and
seal are not valid

Phone: +902626581662 Fax.: +902626581669 E-mail: turkey@efectis.com Web: www.efectis.com

ToD11INAL/DOoYIANnTg nA "n1n



AB-0554-T
€
E ‘C eC-+ 'S EFECTIS ERA AVRASYA TEST VE BELGELENDIRME A.§. 14.02.2019

RFTR19021

1. SCOPE

Fire resistance test, in conformity with the general requirements of standards DIN 4102-2:1977,
and with the particular requirements of standard DIN 4102-12:1998 “Fire resistance of electric
cable systems required to maintain circuit integrity- Requirements and testing".

2. TEST LABORATORY

Name : Efectis Era Avrasya Test ve Belgelendirme A.S.

Address : DILOVAS| OSB. 5..K|5|m Firat Cad. 1. No:18 41455
Dilovasi, KOCAELI, TURKEY

3. DESCRIPTION OF THE TEST SPECIMEN

3.1. General

Product identification: Cable System “ERSE" - Power & confrol and signal control cables fixed on
cable frays, profile rail, cable holders and cable clips.

Manufacturer : ERSE KABLO SAN. VETIC. A.S.
Ortakdy Sanayi Bolgesi Elif Sok. No:12,
Selimpasa- Silivri/ISTANBUL /TURKEY

Sponsor of test : VDE PRUF- UND ZERTIFIZIERUNGSINSTITUT GMBH
MERIANSTRASSE 28,
63069 OFFENBACH/GERMANY

3.2 Construction

Cable System “ERSE" - Power & control and signal control cables fixed on cable trays, profile rail,
cable holders and cable clips were fixed underneath the standard supporting construction.

The standard supporting construction consists of aerated concrete slabs which have a thickness
of 200 mm and blocks which have the thickness of 200 mm. The extended length of the cable
was sealed with ceramic wool at the penetration area.

The nominal density of the concrete supporting construction is ca. 2000 kg/m3.

The nominal density of the aerated concrete slabs and blocks is ca. 650 kg/m3.
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3.3. Components
3.3.1. Cables

. .Type 1,5, 9,13, 17: ERSE KABLO ERVITAL (N)HXCH-O FE180/E90 4X50/25 mm?2— 2 pcs used in
cable tray (position 1 and 3), cable holder (position 5) cable clips (position 6), profile rail

(position 7).
» Length : 5000 mm
» Cross section 14 X 50 mmz2
» Conductor : Class 2 stranded electrolytic plain copper
¥ Insulation : Cross-linked special polymer compound
» Inner sheath : HFFR filling compound
» Outer sheath : HFFR Compound (HM4)
» 1. Screen : Annealed copper wire (50 x 0,80 mm)
» 2. Screen : Copper tape
» Wrapping . PES Tape
¥ Min. bending radius 12x @
¥ Insulation diameter : 10,80 mm
» Insulation thickness : 1,30 mm

¥ Inner sheath diameter  : 27,90 mm
» Inner sheath thickness 10,90 mm
» Outer sheath diameter : 34,60 mm
» OQuter sheath thickness :2,4 mm

» Operating voltage :0,6/1 kV
» VDE Reg Nr. : 8804

. .Type 3, 7, 10, 14, 18: ERSE KABLO ERVITAL (N)HXH-O FE180/E90 4X50 mm2 - 2 pcs used in
cable tray (position 2 and 4), cable holder (position 5) cable clips (position 6), profile rail

{position 7).
» Length : 5000 mm
> Cross section 14 X 50 mm2
» Conductor : Class 2 stranded electrolytic plain copper
> Insulation : Cross-linked special polymer compound
¥ Inner sheath : HFFR filling compound
» Quter sheath : HFFR Compound (HM4)
» Stranding : In layers of optimum pitch
» Min. bending radius 12x@
» Insulation diameter 110,80 mm
» Insulation thickness : 1,30 mm
» Inner sheath diameter  :27,90 mm
» Inner sheath thickness  :0,90 mm

» Outer sheath diameter :32,70 mm
» Qufer sheath thickness :2,4 mm

» Operating voltage 10,6/1 kV
» VDE Reg Nr. : 8804
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° Type 2, 6, 11, 15, 19: ERSE KABLO ERVITAL (N)HXCH-O FE180/E30...E90 4X1,5/1,5 mm2 - 2 pcs
used in cable tray {position 1 and 3), cable holder (position 5) cable clips (position é), profile rail

(position 7).
¥ Length : 5000 mm
» Cross section 4% 1,5 mm?
» Conductor : Class 1 electrolytic solid copper(1,36 mm @)
» Insulation : Cross-linked special polymer compound
» Inner sheath : HFFR filling compound
» Quter sheath : HFFR Compound (HM4)
» 1. Screen : Annealed copper wire (8 x 0,50 mm)
» 2.Screen : Copper tape
> Wrapping : PES Tape
» Min. bending radius 12x @
¥ Insulation diameter 12,70 mm
» Insulation thickness 10,65 mm
¥ Inner sheath diameter  : 7,90 mm
» Inner sheath thickness 10,70 mm

» Outer sheath diameter : 11,60 mm
» Quter sheath thickness : 1,2 mm

> Operating voltage :0,6/1 kV
» VDE Reg Nr. : 8804

o .Type 4, 8, 12, 16, 20: ERSE KABLO ERVITAL [N)HXH-O FE180/E90 4X1,5 mm?2 - 2 pcs used in
cable tray (position 2 and 4), cable holder (position 5) cable clips (position &), profile rail

(position 7).
» Length » 5000 mm
» Cross section t4x 1,5 mmm?2
» Conductor : Class 1 electrolytic solid copper(1,36 mm @)
» Insulation : Cross-linked special polymer compound
» Inner sheath : HFFR filling compound
» OQuter sheath : HFFR Compound (HM4)
» Min. bending radius $12x @
» Insulation diameter 12,70 mm
» Insulation thickness 10,656 mm
» Inner sheath diameter  : 4,20 mm
¥ Inner sheath thickness 10,20 mm

¥» Outer sheath diameter :9,10 mm
» Quter sheath thickness : 1,1 mm

» Operating voltage :0,6/1 kV
» VDE Reg Nr. : 8804
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o . Type 23, 32: ERSE KABLO ERVITAL JE-H(St)H...Bd FE180/E90 1X2X0,8+0,8 mm - 2 pcs used in
cable tray (position 3) and cable clips (position é).

: 5000 mm
:1x2x0,8+0,8 mm
: Class 1 electrolytic solid copper(0,80 mm @)
: Cross-linked polymer compound

: HFFR Compound

: Tinned Copper Drain Wire (0,80 mm)+
Al - PES Tape

» Overall wrapping : PES Tape + Glass fibre tape

¥ Min. bending radius :10x @

» Length

¥» Cross section
» Conductor

» Insulation

» Sheath

» Qverall screen

¥ Insulation diameter : 1,80 mm
> Insulation thickness 0,50 mm
» Sheath thickness 1T mm

» Overall diameter 16,10 mm
» Operating voltage 1225V

» VDE Reg Nr. 18336

. . Type 21, 22, 24, 27, 30: ERSE KABLO ERVITAL JE-H(St)H...Bd FE180/E90 4X2X0,8+0,8 mm - 2 pcs
used in cable fray (position 2 and 4), cable holder (position 5) cable clips (position 6), profile rail
(position 7).

» Length

» Cross section

» Conductor

> Insulation

» Sheath

¥ Overall screen

» Overall wrapping
¥ Min. bending radius
» Insulation diameter
¥ Insulation thickness
» Sheath thickness

¥» Overall diameter
» Operating voltage
» VDE Reg Nr.

: 5000 mm
:4x2x0,8x0,8 mm
: Class 1 electrolytic solid copper(0.80 mm @)

: Cross-linked polymer compound

: HFFR Compound

: Tinned copper drain wire (0,80 mm)+ AI-PES Tape
: PES Tape + Glass fibre tape
:10x @

: 1,80 mm

10,50 mm

: 1,00 mm

9,40 mm

1225V

18336
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3.3.2. Cable supporting systems: NIEDAX AND OBO.

The cable support system consisted of galvanized steel cable tray, cable ladder, profile rail,
cable grippers, cable clips and auxiliary fittings as described below;

Supporting ’ g .
Systems Component Type Dimensions Company| Construction
CABLE TRAY RKSM 640 FS 60X400X0,90 mm
THREADED ROD 2078 M101IM G | 10X1000 mm Maxirmum
SUPPORT BRACKET AW 5541 FT 410 mm tested loading is
SUPPORT USS5KS80FT 800X2,5 mm 10 Kg/m.
END CAP US 5 KS OR 55X54,5 mm Distance
CABLE TRAY HEXAGONAL NUT DIN 934 10M G 17x8,4x10 mm between
POSITION 1 TRUS’SSPF?E(fS —— DSK 45 FT 80X45X40 mm 0BO co:‘s::‘:i:i:vglth
WITH FLANGE NUT 10X25 mm 10X25 mm bracket 1200
TRUSS-HEAD BOLT mm. Height
WIiTH FLANGE NUT 6X15 mm GX A, between trays
WASHER 10.5X20X2 mm 10,5x20x2 mm 300 mm.
COUNTER PLATE 70x70 mm 70X70 mm
CABLE TRAY RKSM 640 FS 60X400X0,90 mm
THREADED ROD 2078 M101M G | 10X1000 mm Maximum
SUPPORT BRACKET AW S5 41 FT 410 mm tested loading is
SUPPORT USS5KS BOFT 800X2,5 mm 10 Kg/m.
END CAP US5KSOR 55X54,5 mm Distance
CABLE TRAY HEXAGONAL NUT DIN 934 10M G 17x8,4x10 mm between
POSITION 2 TRUS;PFfE(fSBOLT DSK 45 FT 80X45X40 mm OBO corr;s;)":i:i:vglth
WITH FLANGE NUT 128 mim 10%33 Fm bracket 1200
TRUSS-HEAD BOLT mm. Height
WITH FLANGE NUT B3 M GL15 mm between trays
WASHER 10.5X20X2 mm 10,5x20x2 mm 300 mm.
COUNTER PLATE 70x70 mm 70X70 mm
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St;s;::::g Component Type Dimensions Company Construction
CABLE TRAY RS 60.300 60X300 mm
EXTERNAL Maximum tested
CONNECTOR IS B >5X150 mm loading is 10
CONNECTION RSLB 300 60X300 mm Kg/m. Distance
COMPONENT between consoles
Cpggllflg;“; THREADED ROD M10/800 10X800 mm NIEDAX with mounting
THREADED ROD M10/600 10X600 mm bracket 1200
SUPPORT BRACKET KTAG 300 300 mm mm. Height
SUPPORT BRACKET KTUG 300 300 mm between trays
ADAPTOR DGB 12 40X62X73 mm 300 mm.
SUPPORT HUF 50/800 50X800 mm
CABLE TRAY RS 60.300 60X300 mm
EXTERNAL Maximum tested
CONNECTOR RVV 60 55X150 mm loading is 10
CONNECTION RSLB 300 60X300 mm Kg/m. Distance
EABETRAT COMPONENT bet\.Neen cons:oles
POSITION 4 THREADED ROD M10/800 10X800 mm NIEDAX with mounting
THREADED ROD M10/600 10X600 mm bracket 1200
SUPPORT BRACKET KTAG 300 300 mm mm. Height
SUPPORT BRACKET KTUG 300 300 mm between trays
ADAPTOR DGB 12 40X62X73 mm 300 mm.
SUPPORT HUF 50/800 50X800 mm
THREADED ROD 2078 M8 1M G 8X1000 mm
THREADED ROD 2078 M10 1M G 10X1000 mm
HEXAGONAL NUT DIN 934 8M G 13x8,8x6 mm
HEXAGONAL NUT DIN 934 10M G 17x8,4x10 mm Distance between
Hg?IgIIéERS WASHER DIN966 M10G | 10,5x20x2 mm . of each cable
POSITION 5 WASHER DIN 966 8M G 12x6,4x1,6 mm holders are 800
COUNTER PLATE K70 FT 70X70 mm mm.
GRIP 2031 M 15FS 60X33X30 mm
GRIP 2031 M 30 FS 85x47x33 mm
GRiP 2031 M 70 FS 126x90x80 mm
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s‘;z;:r;:g Component Type Dimensions Company Construction
THREADED ROD 2078 M8 1M G 8X1000 mm
THREADED ROD 2078 M10 1M G 10X1000 mm
HEXAGONAL NUT DIN 934 8M G 13x8,8x6 mm
HEXAGONAL NUT DIN 934 10M G 17x8,4x10 mm
WASHER DIN 966 M10 G 10,5%20%x2 mm .
Cc‘:l':}: WASHER DIN9668M G | 12x6,4xL,6 mm - OD;S:::}?‘:’: :Eli“’:h‘:;
POSITION & COUNTEB PLATE K70 FT 70X70 mm are 800 mm.
CLIP 732 12 GTP 10,5x12 mm
CLiP 732 14 GTP 12,5x14 mm
CLiP 732 15 GTP 13,5x15 mm
CLip 732 26 GTP 24x26 mm
CLiP 732 38 GTP 36x38 mm
PROFILE RAIL CML3518P2000FT 35X18X2000
THREADED ROD 2078 M10 1M G 10X1000 mm
HEXAGONAL NUT DIN 934 10M G 17x8,4x10 mm
PROFILE WASHER DIN 966 M10 G 10,5x20x2 mm Distance between
RAIL COUNTER PLATE K70 FT 70X70 mm OBO of each profile rails
POSITION 7 CLAMP 2056 M 12 FT 8-12 mm are 800 mm.
CLAMP 2056 M 16 FT 12-16 mm
CLAMP 2056 M 28 FT 22-28 mm
CLAMP 2056 M 42 FT 34-40 mm

For further information, see figures 1-6.
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4, PRE-TEST PROCESSES

4.1. Verification of specimen

Efectis Era Avrasya A.S. verified the used materials and parts against the supplied data and
drawings during installation of the test specimen and not involved in the selection of test
specimen.

The test specimen was assembled by the manufacturer (ERSE KABLO SAN. VE TIC. A.S.).
4.2.  Conditioning

The construction was stored in the laboratory of Efectis Era Avrasya A.S. under the following

conditions:
e Ambient temperature :159+2,3°C.
e Relative humidity 167,5+£9,5%.

4.3. Electrical conditions

s Tested voltage :

> 400 V for the Cable Type 1, 2, 3, 4,5, 6,7,8,9,10, 11,12, 13, 14, 15, 16, 17, 18, 19
and 20.

> 110V for the Cable Type 21, 22, 23, 24, 27, 30 and 32.
e Current flow 10,28 A

4.4, Loading

e 10 kg/m steel chain load was evenly separated by fixing to the steel trays.

5. TEST PROCESS

5.1. Method

The fire test was conducted according to the standard DIN 4102-12:1998.
The heating of the furnace followed the standard fire curve, as specified in the standard DIN
4102-2:1977.

The target overpressure in the furnace was 10 Pa at 100 mm below the furnace ceiling level.
5.2, Measurements

Following test data were measured during the test:

- Ambient temperatures inside the furnace with eight thermocouples (Furnace TC1 to TC8),
evenly distributed over the directly heated surface (see figure A1).

- The pressure in the furnace, measured at a height of 2,9 meter above the furnace floor
level (see figure A3).

- Ambient temperature in the laboratory (see figure A4)
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6. OBSERVATIONS

Table 1: Observations during heating

Time

; Observations
{min.)

0 Heating started. See photo B1.

) Smoke leakage from the specimen.

15 F - Cable coatings started charring.

30 There was no considerable change.

40 There was no considerable change.

90 Test was terminated after consulted with sponsor. See photo B2.
F: Inside the furnace

7. TEST RESULTS
7.1 Results

The results are given in Table 2 and appendixes B and C.

7.2 Uncertainty of measurements

Due to the nature of fire resistance testing, in which several non-inear effects are present in both
the test configuration and the test specimen, which influence each other, it is at this moment not
yet possible to give a stated degree of uncertainty of measurement

8. SUMMARY

The most important results of the examination are given in table 2.

Table 2: Summary of test results of the test specimen

Circuit
Integrity | No failure

(E)

The heating was terminated at 90th minute after consulted with sponsor.

Bu rapor, laboratuvarin yazili izni olmadan kismen kopyalanip gogaltilamaz.

imzasiz ve miihiirsiiz raporlar gecersizdir.

This report shall not be reproduced other than in full except with the permission of the laboratory. Testing reports without signature and seal
are not valid

Phone: +902626581662 Fax.: +902626581669 E-mail: turkey@efectis.com Web: www.efectis.com

FR1106/REV00/02.04.2012 o U Page 10/ 17



AB-0556-T
@
E‘&C"—\ S EFECTIS ERA AVRASYA TEST VE BELGELENDIRME A.S. 14.02.2019

RFTR19021

CIRCUIT INTEGRITY CLASS
POSITION 1 POSITION 2 POSITION 3
CABLES TYPES ] 2 3 4 27 30 b 5
TIME (MIN.) 90 90 0] 90 90 90 90 90
CLASSIFICATION E?0 | E90 E90 E90 | E90 | E90 | E90 | E%0
POSITION 4 POSITION 5
CABLES TYPES 32 8 7 9 10 11 12 21
TIME (MIN.) 90 90 920 90 90 90 90 90
CLASSIFICATION E90 | E%0 E90 E90 | E90 | E%0 | E90 | E%0
POSITION &
CABLES TYPES 13 14 15 16 22 23
TIME (MIN.) 90 90 90 90 90 90
CLASSIFICATION E90 | E%0 E90 E90 | E90 | E%0
POSITION 7
CABLES TYPES 24 20 19 18 17
TIME (MIN.) 90 90 90 90 90
CLASSIFICATION E90 | E90 E90 E90 | E90
9. APPLICATION OF TEST RESULTS

9.1 General:

Test results are valid for the cable system arranged either diagonally or vertically as long as the

cable system is supported in transitional areas in such a manner that the cables will not slip or kink
at corners.

9.2 Position:
Test results are valid attached to celling and wall horizontally.

9.3 Types:

The test result is only valid for the tested product types for the cross section sizes.
9.4 Load:

Test results are valid for linear load up to 10 kg/m for trays.
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Figure 1: Component details of cable tray — Position 1and position 2.
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Figure 2: Component details of cable tray - Position 3 and position 4.
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4795

Figure 4: Component details of cable clips — Position 6.
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Figure 5: Component details of profile rail - Position 7.
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APPENDIXES:

Appendix A: Furnace and laboratory conditions

Appendix B: Photos
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Figure Al: Furnace Temperatures
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Figure A2: Deviation of furnace temperature
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Figure A3: Pressure in the furnace
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Figure A4: Ambient temperature at laboratory
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Photo B1: Test setup of the cable system before the test
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Photo B2: Exposed side of the test specimen after the test.

Bu rapor, laboratuvarin yazili izni olmadan kismen kopyalanip ¢ogaltilamaz.

imzasiz ve miihiirsiiz raporlar gegersizdir.

This report shall not be reproduced other than in full except with the permission of the laboratory. Testing reports without signature and seal
are not valid

Phone: +902626581662 Fax.: +902626581669 E-mail: turkey@efectis.com Web: www.efectis.com

FR1106/REV00/02.04.2012 B-2/2




