-
FIRES

The Experts On Fire Safety

TEST REPORT FIRES-FR-151-08-AUNE
Cable bearing system BAKS with cables

This is an electronic version of a test report which was made as a copy of test report
officially issued in a paper form. The electronic version of a test report shall be used only
for informative purposes. Any information listed in this test report is the property of the
sponsor and shall not be used or published without written permission. Contents of thisfile
may only be modified by the editor i.e. Testing laboratory FIRES s.r.0. Batizovce. Sponsor
isallowed to publish thistest report in parts only with written permission of the editor.

FIRES 004/S-06/04/2006-E-el www.fir eSSk



http://www.fires.sk

FIRES, Sr.0. ’\%
Notifikovan& osoba ¢./ Notified Body No.: 1396

Autorizované osoba reg. ¢./Approved Body No.: SK0O1

Osloboditelov 282, 059 35 Batizovce, Slovakia FIRE S

Tel.+421 52 775 2298, Fax+421 52 7881412, e-mail: info@fires.sk, www.fires.sk The Experts on Fire Safety

= ‘Q:f.r‘ . "
" E SNAS

%ﬁ;ﬁ Reg. No. 041/S-159

Testing laboratory No. 041/S-159 accredited by
Slovak national accreditation service

TEST REPORT

Test report number: FIRES-FR-151-08-AUNE
Tested property: Functionin fire

Test method: DIN 4102 — 12:1998-11
Date of issue: 27.08. 2008

Name of the product: Cable bearing system BAKS with cables

Manufacturer: BAK S Kazimierz Sielski, ul. Jagodne 5,
05-480 Karczew, Poland - producer of construction

TECHNOKABEL SA., Nasielska55,

04-343 Warszawa, Poland — producer of cables
Spelsherg elektro sp. z 0.0., Algja Mlodych 26-28,
41-106 Siemianowice Slaskie, Poland — producer of boxes

Sponsor: BAK S Kazimierz Sielski, ul. Jagodne 5, 05-480 Karczew, Poland

Task No.: PR-08-0297

Specimen received: 14. 07. 2008

Date of the fire test: 24. 07. 2008

Technician responsible for the technical side of thisreport: Miroslav Hudak

Number of pages: 7 Number of appendices: 55

Test reports: 5 Copy No.: 2

Distribution list:

Copy No.1: FIRES, s.r.o., Odoboditel'ov 282, SK-059 35 Batizovce, Slovakia
(electronic version)

Copy No.2: BAK S Kazimierz Sielski, ul. Jagodne 5, 05-480 Karczew, Poland
(electronic version)

Copy No.3: TECHNOKABEL S.A., Nasielska 55, 04-343 Warszawa, Poland
(electronic version)

Copy No.4: BAK S Kazimierz Sielski, ul. Jagodne 5, 05-480 Karczew, Poland

Copy No.5: TECHNOKABEL S.A., Nasielska 55, 04-343 Warszawa, Poland

FIRES 064/S-16/06/2008-E


http://www.fires.sk

FIRES-FR-151-08-AUNE Page: 2
1. INTRODUCTION

This test report contains the results of the test carried out at the testing laboratory of FIRES s.r.0. in
Batizovce. The purpose of the test was product classification. The test specimen was cable bearing
system BAKS with power and communication non-halogen cables with circuit integrity maintenance.
Persons witnessing the test:

Representatives of the sponsor: Mr. Kliczek (BAKS)
Mr. Stawikowski (BAKYS)
Mr. Kwiatkowski (TECHNOKABEL)
Mr. Stradomski (TECHNOKABEL)
Mr. Martinkowski (Spelsberg)

Test directed by: Mr. Stefan Réstocky
Test carried out by: Mr. Miroslav Hudak
Operator: Mr. Alexander Rel'ovsky

This report includes accreditation mark SNAS with additional mark ILAC-MRA. These marks confirm that all activities
carried out by FIRES s.r.0. Batizovce, recorded in this report, are in according accreditation rules and under supervision
of SNAS. SNAS is signatory of ILAC-MRA, Mutua recognition agreement (of accreditation), which is focused on
promoting of international acceptance of accredited laboratory data and reducing technical barriers to trade, such as the
retesting of products on markets of signatories. More information about ILAC-MRA is on www.ilac.org. Signatories of
ILAC-MRA are e.g. SNAS (Slovakia), CAl (Czech Republic), PCA (Poland), DAP (Germany) or BMWA (Austria). Up
to date list of ILAC-MRA signatoriesis on www.ilac.org/documents/mra_signatories.pdf.

Firess.r.o. Batizovce is full member of EGOLF also, moreinformation www.egolf.org.uk.

2. MEASURING EQUIPMENT

I dentification number M easuring equipment Note
F 90 002 Horizontal test furnace for fire testing -
F 69 005 PL C system for data acquisition and control -
TECOMAT NS 950
E 40 008 Software Control Web 2000
F 40 009 Control and communication softwareto PLC

TECOMAT NS 950

Visual and calculating softwareto PLC -

F40010 TECOMAT NS 950
F 40 011 Driver Tecomat — CW 2000 (software) -
F 71008, F 71 009 Transducer of differential pressure (from-50to | pressure inside the test
+150) Pa furnace
F 06 501, F 06 502, F 06 503, F 06 504 Plate thermometers ;Errr:f;ir:t ii(l)?; gg ige -
F 06 505, F 06 506, F 06 507, F 06 508 EN 1363-1 a DIN 4102-2
F 06 701 Sheathed thermocouple type K f 3 mm ambient temperature
PLC system for data acquisition and climate climatic conditions
F 69009 control TECOMAT TC 604
F 60 001 — F 60 009 Temperature and relative air humidity sensors climatic conditions
F 54 057 Racking meter -
F 57 007 Digital stop-watch -
F 96 015 Test signal panel -
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3. PREPARATION OF THE SPECIMEN

Testing laboratory didn’t take off individual components of the specimen. Components take-off and
its delivering to the testing laboratory were carried out by the test sponsor. Assembling of the
supporting system into the test furnace was carried out by workers of the test sponsor. Mounting of
cables and weights into the supporting system was carried out by workers businesses BAKS,
TECHNOKABEL and Spelsberg.

4. PREPARATION OF THE TEST
4.1 DESCRIPTION OF THE SPECIMEN STRUCTURE
Test specimen comprised from cable bearing systems BAKS with accessories — trays, ladders, wire

trays, clips UDF, UEF and clips OBO BETTERMANN and power and communication non-halogen
cables business TECHNOKABEL S. A. and terminal boxes Spelsberg.

Cabless: NHXH 4x1,5 RE FE180 PH30/E30 with box WKE 2 (5x)
NHXH 4x16 RE FE180 PH30/E30 with box WKE 4 (5x)
NHXCH 4x1,5/1,5 RE FE180 PH30/E30 with box WKE 2 (5x)
NHXCH 4x16/16 RE FE180 PH30/E30 with box WKE 4 (5x)
NHXH 4x1,5 RE FE180 PHO0/E90 with box WKE 2 (5x)
NHXH 4x16 RE FE180 PHI0/E90 with box WKE 4 (5x)
NHXCH 4x1,5/1,5 RE FE180 PHO0/E90 with box WKE 2 (5x)
NHXCH 4x16/16 RE FE180 PHOO/E90 with box WKE 4 (5x)
HTKSH 1x2x1,0 FE180 PHOO/E30-E90 with box WKE 2,3 (2x)
HTKSH 1x2x1,0 FE180 PHOO/E30-E90 (6x)
HTK SHekw 1x2x1,0 FE180 PHOO/E30-E90 with box WKE 2,3 (2x)
HTK SHekw 1x2x1,0 FE180 PHO0/E30-E90 (6x)
JE-H(St)H 1x2x0,8 FE180/P90/E30-E90 (4x)

Suspension track No. 1: was made by three hangers (type WPCO 400) which were fixed to ceiling by
two dowels (type PSRO M10x80) in spacing of 1200 mm. Booms (type WM CO 400) were fixed by
screws (type SM M10 x 20) at each hanger. Holders (type UPWO) were fixed at the end of booms.
Booms were fixed through these holders by threaded bar M 10 with washers and nuts M 10 to ceiling
holder (type USOV) which was fixed to ceiling by dowel (type PSRO M10x80). Ladders (type
DUOP 400H60/3, steel sheet thickness 1,5 mm, spacing of transoms 300 mm) were jointed together
by junction (type LDOCH60N) with screws M8 (type SGN M8x14) and fixed to booms with screws
M8 (type SGN M8x14). Load-bearing system was loaded with 20 kg/m.

Suspension track No. 2: was made of three consoles combined of three horizontal supports (type
CWOP40H40/05) and two threaded bar (type PGM 10/1x800) with washers and nuts M10 and two
hangers (type USOV) which were fixed to ceiling by dowels (type PSRO M10x80) in spacing of
1200 mm. Ladders (type DGOP 400H60/3, steel sheet thickness 1,5 mm, spacing of transoms 150
mm) were fixed at upper support and were loaded with 20 kg/m. Wire trays (type KDSO 400H60/3)
were fixed at other supports and were loaded with 10 kg/m.

Suspension track No. 3: was made by three hangers (type WPCO 800) which were fixed to ceiling by
two dowels (type PSRO M10x80) in spacing of 1200 mm. Booms (type WM CO 400) were fixed by
screws (type SM M10 x 20) at each hanger. Holders (type UPWO) were fixed at the end of booms.
Booms were fixed through these holders by threaded bar M 10 with washers and nuts M 10 to ceiling
holder (type USOV) which was fixed to ceiling by dowel (type PSRO M10x80). Ladders (type
DGOP 400H60/3, steel sheet thickness 1,5 mm, spacing of transoms 150 mm) were fixed at central
booms with screws M8 (type SGN M8x14) and were loaded with 20 kg/m. Trays (type KCOP
400H60/3, steel sheet thickness 1,5 mm) were jointed together by two junctions (type LPOPHG0N)
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and by sheet (type BLO40ON) with screws M6 (type SGN M6x12) and fixed at other booms with
screws M6 (type SGN M6x12).

Suspension track No. 4: was made of three consoles combined of three horizontal supports (type
CWOP40H40/05) and two threaded bar (type PGM 10/1x800) with washers and nuts M10 and two
hangers (type USOV) which were fixed to ceiling by dowels (type PSRO M10x80) in spacing of
1200 mm. Ladders (type DGOP 400H60/3, steel sheet thickness 1,5 mm, spacing of transoms 150
mm) were fixed at central support and were loaded with 20 kg/m. Trays (type KCOP 400H60/3) were
fixed at other supports and were loaded with 10 kg/m.

Ceiling ingtallation: was made by cable clips (type UEF, UDF) and clips OBO (type 1015). Cable
clips depending on the diameter of cable were fixed to ceiling by dowels (type SRO M6x30) and
dowels (type FDN 6/5 6x35 Fischer) in spacing of 600 mm.

Cabl e penetration through the wall of test furnace was sealed by mineral wool Rockwool.

Loading with steel chain were used as the equivalent load.

More detailed information about specimen construction is shown in the drawings which form the
appendix of thistest report. Drawings were delivered by the sponsor of the test.

All the information about technical specifications of used materials and semi-products, information
about their type sign and their producers were delivered by sponsor. This information was not subject
of the specimen inspection. Parameters which were checked are quoted in paragraph 4.3 SPECIMEN
INSPECTION.

4.2 DESCRIPTION OF THE SPECIMEN FIXATION

The test specimen was fixed on the ceiling of the test furnace which was created from concrete panels
made of common shocked concrete of class B 20, 150 mm thick.

The type of specimen fixation into the test furnace is visible in drawing documentation and it was
selected by the sponsor.

4.3 SPECIMEN INSPECTION

Before and after the fire testing, conformity of the test specimen with drawing was checked. The
specimen corresponded to the drawing which create appendix of this report.

Specimen inspection consisted of visual review of the test specimen as well as size verification
(number and cross sections of conductors, thickness, measurements of cables and trays).

4.4 CLIMATIC CONDITIONING

Test specimens were stored in the climatic hall and conditioned according to EN 1363-1 under the
following climatic conditions:

Relative air humidity [%] Ambient air temperature[°C]
mean standard deviation mean standard deviation
48,4 3,5 23,9 0,5

The equilibrium state of test specimen humidity was not determined. The test specimen did not
comprise hygroscopic material.
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5. CARRYING OUT THE TEST
5.1 TEST CONDITIONS

Conditions in the test furnace (temperature, pressure, content O, content) as well as conditions in the
testing room (ambient temperature) corresponded to EN 1363-1 and DIN 4102-2 during the whole
test. Detailed information is shown in appendices of this report or in quality records of the testing

laboratory.

Vaues characterising environment in the testing room directly before the test:

Date of firetest

Relative air humidity [%]

Ambient air temperature[°C]

24. 07.

2008 66,8

19,9

5.2TEST RESULTS

The measured values are shown in tables that form an integral part of this test report.

5.3 EVALUATION OF THE TEST

Timeto first failure/interruption
SPECIMENS of conductor
Specimen 1: cable NHXH 4x16 RE FE180 PH30/E30 with box WKE 4 17 minutes
Specimen 2: cable NHXCH 4x1,5/1,5 RE FE180 PH30/E30 with box WKE 2 77 minutes
Specimen 3: cable NHXH 4x1,5 RE FE180 PH30/E30 with box WKE 2 79 minutes
Specimen 4: cable NHXCH 4x16/16 RE FE180 PH30/E30 with box WKE 4 64 minutes
Specimen 5: cable NHXH 4x16 RE FE180 PH30/E30 with box WKE 4 90 minutes no failure/interruption
Specimen 6: cable NHXCH 4x1,5/1,5 RE FE180 PH30/E30 with box WKE 2 90 minutes no failure/interruption
Specimen 7: cable NHXH 4x1,5 RE FE180 PH30/E30 with box WKE 2 90 minutes no failure/interruption
Specimen 8: cable NHXCH 4x16/16 RE FE180 PH30/E30 with box WKE 4 68 minutes
Specimen 9: cable NHXH 4x16 RE FE180 PH90/E90 with box WKE 4 90 minutes no failure/interruption
Specimen 10: cable NHXCH 4x1,5/1,5 RE FE180 PH90/E90 with box WKE 2 | 90 minutes no failure/interruption
Specimen 11: cable NHXH 4x1,5 RE FE180 PH90/EQ0 with box WKE 2 90 minutes no failure/interruption
Specimen 12: cable NHXCH 4x16/16 RE FE180 PH90/E90 with box WKE 4 37 minutes
Specimen 13: cable NHXH 4x16 RE FE180 PH30/E30 with box WKE 4 58 minutes
Specimen 14: cable NHXCH 4x1,5/1,5 RE FE180 PH30/E30 with box WKE 2 58 minutes
Specimen 15: cable NHXH 4x1,5 RE FE180 PH30/E30 with box WKE 2 65 minutes
Specimen 16: cable NHXCH 4x16/16 RE FE180 PH30/E30 with box WKE 4 63 minutes
Specimen 17: cable NHXH 4x16 RE FE180 PH90/E90 with box WKE 4 90 minutes no failure/interruption
Specimen 18: cable NHXCH 4x1,5/1,5 RE FE180 PH90/E90 with box WKE 2 | 90 minutes no failure/interruption
Specimen 19: cable NHXH 4x1,5 RE FE180 PH90/EQ0 with box WKE 2 90 minutes no failure/interruption
Specimen 20: cable NHXCH 4x16/16 RE FE180 PH90/E90 with box WKE 4 90 minutes no failure/interruption
Specimen 21: cable NHXH 4x16 RE FE180 PH90/E90 with box WKE 4 26 minutes
Specimen 22: cable NHXCH 4x1,5/1,5 RE FE180 PH90/E90 with box WKE 2 | 90 minutes no failure/interruption
Specimen 23: cable NHXH 4x1,5 RE FE180 PH90/EQ0 with box WKE 2 90 minutes no failure/interruption
Specimen 24: cable NHXCH 4x16/16 RE FE180 PH90/E90 with box WKE 4 31 minutes
Specimen 25: cable NHXH 4x16 RE FE180 PH30/E30 with box WKE 4 23 minutes
Specimen 26: cable NHXCH 4x1,5/1,5 RE FE180 PH30/E30 with box WKE 2 | 90 minutes no failure/interruption
Specimen 27: cable NHXH 4x1,5 RE FE180 PH30/E30 with box WKE 2 20 minutes
Specimen 28: cable NHXCH 4x16/16 RE FE180 PH30/E30 with box WKE 4 34 minutes
Specimen 29: cable NHXH 4x16 RE FE180 PH90/E90 with box WKE 4 90 minutes no failure/interruption
Specimen 30: cable NHXCH 4x1,5/1,5 RE FE180 PH90/E90 with box WKE 2 | 90 minutes no failure/interruption
Specimen 31: cable NHXH 4x1,5 RE FE180 PH90/EQ0 with box WKE 2 90 minutes no failure/interruption
Specimen 32: cable NHXCH 4x16/16 RE FE180 PH90/E90 with box WKE 4 90 minutes no failure/interruption
Specimen 33: cable NHXH 4x16 RE FE180 PH90/E90 with box WKE 4 25 minutes
Specimen 34: cable NHXCH 4x1,5/1,5 RE FE180 PH90/E90 with box WKE 2 | 90 minutes no failure/interruption
Specimen 35: cable NHXH 4x1,5 RE FE180 PH90/EQ0 with box WKE 2 90 minutes no failure/interruption
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Timetofirst failure/interruption

SPECIMENS of conductor
Specimen 36: cable NHXCH 4x16/16 RE FE180 PH90/E90 with box WKE 4 75 minutes
Specimen 37: cable NHXH 4x16 RE FE180 PH30/E30 with box WKE 4 90 minutes no failuref/interruption
Specimen 38: cable NHXCH 4x1,5/1,5 RE FE180 PH30/E30 with box WKE 2 76 minutes
Specimen 39: cable NHXH 4x1,5 RE FE180 PH30/E30 with box WKE 2 18 minutes
Specimen 40: cable NHXCH 4x16/16 RE FE180 PH30/E30 with box WKE 4 64 minutes
Specimen 52A: cable HTK SHekw 1x2x1,0 FE180 PH90/E30-E90 90 minutes no failureinterruption
Specimen 52B: cable HTK SHekw 1x2x1,0 FE180 PH90/E30-E90 73 minutes

Specimens 53A,B: cablesHTKSH 1x2x1,0 FE180 PH90/E30-E90

90 minutes no failure/interruption

Specimen 54A: cable HTKSH 1x2x1,0 FE180 PHO0/E30-E90 with box WKE 3

90 minutes no failurefinterruption

Specimen 54B: cable HTK SHekw 1x2x1,0 FE180 PH90/E30-E90 with box WKE 3 74 minutes
Specimen 55A: cable JE-H(St)H 1x2x0,8 FE180/P90/E30-E90 88 minutes
Specimen 55B: cable JE-H(SH)H 1x2x0,8 FE180/P90/E30-E90 77 minutes
Specimen 56A: cable HTK SHekw 1x2x1,0 FE180 PH90/E30-E90 83 minutes

Specimen 56B: cable HTK SHekw 1x2x1,0 FE180 PH90/E30-E90

90 minutes no failure/interruption

Specimens 57A,B: cablesHTKSH 1x2x1,0 FE180 PH90/E30-E90

90 minutes no failurefinterruption

Specimen 58A: cable JE-H(St)H 1x2x0,8 FE180/P90/E30-E90

77 minutes

Specimen 58B: cable JE-H(SH)H 1x2x0,8 FE180/P90/E30-E90

84 minutes

Specimens 59A,B: cables HTK SHekw 1x2x1,0 FE180 PH90/E30-E90

90 minutes no failurefinterruption

Specimens 60A,B: cablesHTKSH 1x2x1,0 FE180 PH90/E30-E90

90 minutes no failurefinterruption

Specimen 61A: cable HTKSH 1x2x1,0 FE180 PH90/E30-E90 with box WKE 2

90 minutes no failurefinterruption

Specimen 61B: cable HTK SHekw 1x2x1,0 FE180 PH90/E30-E90 with box WKE 2

90 minutes no failure/interruption

The fire test was discontinued in 96™ minute at the request of sponsor.

Specimens S1 — S40 were tested by three-phase voltage supply 3 x 230/400V with bulbs 240V / 60 W.
Specimens S52 — S61 were tested by one-phase voltage supply 1 x 110V with LED diodes 3V /0,03W.

6. CLOSING

This report details the method of construction, the test conditions and results obtained when the
specific element of construction described herein was following the procedure outlined in EN
1363-1 and DIN 4102 — 12:1998-11. Any significant deviation with respect to size, constructional
details, loads, stresses, edges or end conditions other than those alowed under the field of direct
application in the relevant test method is not covered by this report.

Because of the nature of the fire resistance testing and consequent difficulty in quantifying the
uncertainty of measurement of fire resistance, it is not possible to provide a stated degree of
accuracy of the result.

The test results refer only to the tested subjects. This test report is not an approval of the tested
product by the test laboratory or the accreditation body overseeing the laboratory’ s activities. The
test was carried out on testing equipment that is the property of FIRES Ltd. Without the written
permission of the test laboratory this test report may be copied and/or distributed only as the
whole. Any modifications of the test report can be made onIy by the fire resistance test |aboratory
FIRES Ltd. Batizovce.

Report checked by: Ing. Stefan Réstocky
Trandated by: Ing. Marek Rusnak

I ssued by: B Responsiblefor the technical side of thisreport:
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o

s ,\ ,.i . _{,..
EERFS Miroslav Hudak

ety & technician of the testing laboratory

L . =3

Ing. Stefan Réstocky =
leader of the testing laboratory
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7.NORMATIVE REFERENCES

DIN 4102 —2:1977-09 Fire behaviour of building materials and elements - requirements and
testing

DIN 4102 —12:1998-11  Fire resistance of electric cable systems required to maintain circuit
integrity

STN EN 1363-1:2001 Fire resistance tests— Part 1. General requirements
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Measured values inside the test furnace

Time | Temperature [°C] Deviation |Pressure

t [mn]] Td1 | Td2 | Td3 | Td4 [ Td5 [ Td6 [ Td7 [ Td8 | Tave [ Tn To | 9.[%] | p[Pa]
0 37,2 33,8 447 41,0 50,2 41,6 32,8 34,5 39,5 20,0 | 21,0 0,0 4,7
5 502,6 | 546,2 | 531,8 | 532,8 | 552,5 | 572,3 | 610,4 | 524,0 | 546,6 | 576,2 | 21,1 -9,5 14,3
10 608,6 | 692,9 | 726,5 | 664,1 | 6424 | 714,2 | 676,8 | 686,5 | 676,5 | 678,3 | 20,8 -4,3 15,0
15 1 690,2 | 7475 | 7446 | 769,1 | 736,7 | 761,9 | 767,2 | 726,0 | 7429 | 738,5] 19,8 -2,4 10,7
20 7451 | 810,2 | 814,0 | 806,2 | 766,3 | 816,7 | 795,1 | 777,3 | 791,4 | 781,3 ] 19,1 -1,5 14,3
25 | 776,9 | 8334 | 8459 | 819,9 | 7953 | 8458 | 825,7 | 808,9 | 819,0 | 8146 | 18,5 -1,0 15,0
30 809,4 | 853,0 | 865,7 | 810,5 | 824,3 | 859,0 | 853,5 | 847,5 ] 840,4 | 841,8 | 18,2 -0,8 15,9
35 | 827,2 | 8759 | 888,6 | 826,6 | 848,0 | 887,1 | 877,9 | 867,8 | 862,4 | 864,8 | 18,0 -0,7 13,7
40 848,6 | 892,9 | 904,1 | 849,4 | 8754 | 905,4 | 909,1 | 882,9 | 883,5 | 884,7 | 17,7 -0,6 14,3
45 1 870,8 | 910,3 | 920,7 | 869,3 | 906,1 | 929,1 | 938,3 | 901,4 | 905,8 | 902,3 | 17,5 -0,6 15,4
50 8924 [ 931,0 | 9295 | 884,2 | 916,4 | 948,0 | 948,2 | 914,2 | 920,5 | 918,1 | 17,6 -0,4 14,4
55 | 894,9 | 930,5 | 942,4 | 900,6 | 915,6 | 960,7 | 940,0 | 928,2 | 926,6 | 932,3 | 17,6 -0,4 14,7
60 914,3 | 947,9 | 958,5 | 917,1 | 933,7 | 977,3 | 958,7 | 940,1 | 943,5 | 945,3 | 17,8 -0,4 16,1
65 ] 930,6 | 966,2 | 971,1 | 933,9 | 952,1 | 990,1 | 981,1 | 952,4 | 959,7 | 957,3 ]| 18,0 -0,4 14,1
70 977,8 | 977,8 | 954,0 | 949,3 | 1008,0( 970,0 | 989,1 | 968,1 | 974,3 | 968,4 | 18,3 -0,3 13,8
75 ]1000,0| 983,8 [ 965,1 | 964,7 | 1018,0| 979,8 | 1001,0| 974,3 | 985,8 | 978,7 | 18,4 -0,2 14,3
80 990,3 | 986,9 | 968,7 | 989,9 | 1001,0( 980,9 | 1000,0| 997,6 | 989,4 | 988,4 | 18,9 -0,2 14,2
85 ]11018,0( 1002,0| 985,6 | 999,1 | 1026,0| 999,0 | 1019,0| 992,3 | 1005,1| 997,4 | 19,1 -0,1 14,6
90 | 1006,0[ 1020,0( 997,7 | 1009,0 | 1020,0| 1006,0 [ 1013,0| 1013,0| 1010,6 | 1005,9] 19,9 -0,1 14,0
95 ]1019,0] 1030,0( 1015,0] 1019,0| 1022,0| 1014,0| 1016,0| 1019,0] 1019,3| 1014,0] 20,3 0,0 14,1

Tave Average temperature in the test furnace calculated from plate thermometers

Tn Standard temperature in the test furnace laid down to test guideline

To Ambient temperature

d, Deviation of the average temperature from the standard temperature calculated according to test guideline

p Pressure inside the test furnace measured under the ceiling of the test furnace

Layout of measuring points in the test furnace:
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Measured values inside the test furnace / graph
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Measured time of tested specimens from S1 to S8

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
1-L1 X
2-12 17:36
St 3-L3 X
4-PEN X
5-L1 X
6-L2 X
S2 7-L3 77:31
8-PEN X
9-L1 79:50
10-L2 79:50
S3 11-L3 79:50
12-PEN X
13-L1 X
14-1.2 64:23
S4 15-L3 64:23
16-PEN X
17-1L1 no failure / interruption
S5 18-L.2 no failure / interruption
19-L.3 no failure / interruption
20-PEN no failure / interruption
21-L1 no failure / interruption
S6 22-L.2 no failure / interruption
23-L.3 no failure / interruption
24-PEN no failure / interruption
25-11 no failure / interruption
s7 26-L2 no failure / interruption
27-L3 no failure / interruption
28-PEN no failure / interruption
29-L1 X
30-L2 68:43
S8 31-L3 68:43
32-PEN X

Specimens 1, 5: cables NHXH 4x16 RE FE180 PH30/E30 with box WKE 4
Specimens 2, 6: cables NHXCH 4x1,5/1,5 RE FE180 PH30/E30 with box WKE 2
Specimens 3, 7: cables NHXH 4x1,5 RE FE180 PH30/E30 with box WKE 2
Specimens 4, 8: cables NHXCH 4x16/16 RE FE180 PH30/E30 with box WKE 4

X conductor was turned off manually after permanent interruption / failure of other conductors in the cable

Power cables were tested by three-phase voltage supply 3 x 230/400V with bulbs 240V / 60 W.
Circuit breakers with rating 3 A were used.
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Measured time of tested specimens from S9 to S16

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
33-L1 no failure / interruption
39 34-L2 no failure / interruption
35-L3 no failure / interruption
36-PEN no failure / interruption
37-L1 no failure / interruption
S10 38-L2 no failure / interruption
39-L3 no failure / interruption
40-PEN no failure / interruption
41-11 no failure / interruption
S11 42-L.2 no failure / interruption
43-L3 no failure / interruption
44-PEN no failure / interruption
45-L1 X
46-L2 X
S12 47-L3 37:43
48-PEN X
49-L1 X
50-L2 58:08
S13 51-L3 X
52-PEN X
53-L1 58:12
54-L2 58:12
S14 55-L3 X
56-PEN X
57-L1 65:10
58-L2 X
S15 59-L3 X
60-PEN X
61-L1 63:23
62-L.2 63:23
S16 63-L3 X
64-PEN X

Specimen 9: cable NHXH 4x16 RE FE180 PH90/E90 with box WKE 4
Specimen 10: cable NHXCH 4x1,5/1,5 RE FE180 PH90/E90 with box WKE 2
Specimen 11: cable NHXH 4x1,5 RE FE180 PH90/EQ0 with box WKE 2
Specimen 12: cable NHXCH 4x16/16 RE FE180 PH90/EQ0 with box WKE 4
Specimen 13: cables NHXH 4x16 RE FE180 PH30/E30 with box WKE 4
Specimen 14: cable NHXCH 4x1,5/1,5 RE FE180 PH30/E30 with box WKE 2
Specimen 15: cable NHXH 4x1,5 RE FE180 PH30/E30 with box WKE 2
Specimen 16: cable NHXCH 4x16/16 RE FE180 PH30/E30 with box WKE 4

X conductor was turned off manually after permanent interruption / failure of other conductors in the cable

Power cables were tested by three-phase voltage supply 3 x 230/400V with bulbs 240V / 60 W.
Circuit breakers with rating 3 A were used.
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Measured time of tested specimens from S17 to $24

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
65-11 no failure / interruption
S17 66-L2 no failure / interruption
67-L.3 no failure / interruption
68-PEN no failure / interruption
69-L1 no failure / interruption
sS18 70-L2 no failure / interruption
71-L3 no failure / interruption
72-PEN no failure / interruption
73-L1 no failure / interruption
sS19 74-12 no failure / interruption
75-L3 no failure / interruption
76-PEN no failure / interruption
77-L1 no failure / interruption
S20 78-L2 no failure / interruption
79-L3 no failure / interruption
80-PEN no failure / interruption
81-L1 26:07
82-L.2 X
S21 83-L3 26:07
84-PEN X
85-L1 no failure / interruption
S22 86-L2 no failure / interruption
87-L.3 no failure / interruption
88-PEN no failure / interruption
89-L1 no failure / interruption
S 23 90-L2 no failure / interruption
91-L3 no failure / interruption
92-PEN no failure / interruption
93-L1 X
94-L.2 31:03
S24 95-L3 X
96-PEN X

Specimens 17, 21: cables NHXH 4x16 RE FE180 PH90/E90 with box WKE 4
Specimens 18, 22: cables NHXCH 4x1,5/1,5 RE FE180 PH90/E90 with box WKE 2
Specimens 19, 23: cables NHXH 4x1,5 RE FE180 PH90/E90 with box WKE 2
Specimens 20, 24: cables NHXCH 4x16/16 RE FE180 PH90/E90 with box WKE 4

X conductor was turned off manually after permanent interruption / failure of other conductors in the cable

Power cables were tested by three-phase voltage supply 3 x 230/400V with bulbs 240V / 60 W.
Circuit breakers with rating 3 A were used.
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Measured time of tested specimens from S25 to $32

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
97-L1 X
98-L2 23:12
S25 99-L3 23:12
100-PEN X
101-L1 no failure / interruption
S26 102-L2 no failure / interruption
103-L3 no failure / interruption
104-PEN no failure / interruption
105-L1 X
106-L2 X
S27 107-L3 20:38
108-PEN X
109-L1 X
110-L2 34:40
S28 111-L3 X
112-PEN X
113-L1 no failure / interruption
S29 114-L2 no failure / interruption
115-L3 no failure / interruption
116-PEN no failure / interruption
117-L1 no failure / interruption
3S30 118-L2 no failure / interruption
119-L3 no failure / interruption
120-PEN no failure / interruption
121-L1 no failure / interruption
S31 122-L2 no failure / interruption
123-L3 no failure / interruption
124-PEN no failure / interruption
125-L1 no failure / interruption
S32 126-L2 no failure / interruption
127-L3 no failure / interruption
128-PEN no failure / interruption

Specimen 25: cables NHXH 4x16 RE FE180 PH30/E30 with box WKE 4
Specimen 26: cables NHXCH 4x1,5/1,5 RE FE180 PH30/E30 with box WKE 2
Specimen 27: cables NHXH 4x1,5 RE FE180 PH30/E30 with box WKE 2
Specimen 28: cables NHXCH 4x16/16 RE FE180 PH30/E30 with box WKE 4
Specimen 29: cables NHXH 4x16 RE FE180 PH90/E90 with box WKE 4
Specimen 30: cables NHXCH 4x1,5/1,5 RE FE180 PH90/EQ0 with box WKE 2
Specimen 31: cables NHXH 4x1,5 RE FE180 PH90/E90 with box WKE 2
Specimen 32: cable NHXCH 4x16/16 RE FE180 PH90/EQ0 with box WKE 4

X conductor was turned off manually after permanent interruption / failure of other conductors in the cable

Power cables were tested by three-phase voltage supply 3 x 230/400V with bulbs 240V / 60 W.
Circuit breakers with rating 3 A were used.
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Measured time of tested specimens from S33 to S40

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
129-L1 25:26
130-L2 X
S33 131-L3 X
132-PEN X
133-L1 no failure / interruption
S34 134-L2 no failure / interruption
135-L3 no failure / interruption
136-PEN no failure / interruption
137-L1 no failure / interruption
335 138-L2 no failure / interruption
139-L3 no failure / interruption
140-PEN no failure / interruption
141-L1 75:49
142-L.2 75:49
S36 143-L3 X
144-PEN X
145-L1 no failure / interruption
S37 146-L2 no failure / interruption
147-L3 no failure / interruption
148-PEN no failure / interruption
149-L1 76:30
150-L2 76:30
S38 151-L3 X
152-PEN X
153-L1 18:15
154-L.2 X
S39 155-L3 18:15
156-PEN X
157-L1 64:06
158-L2 X
S40 159-L3 64:06
160-PEN X

Specimen 33: cable NHXH 4x16 RE FE180 PH90/E90 with box WKE 4
Specimen 34: cable NHXCH 4x1,5/1,5 RE FE180 PH90/EQ0 with box WKE 2
Specimen 35: cable NHXH 4x1,5 RE FE180 PH90/EQ0 with box WKE 2
Specimen 36: cable NHXCH 4x16/16 RE FE180 PH90/E90 with box WKE 4
Specimen 37: cable NHXH 4x16 RE FE180 PH30/E30 with box WKE 4
Specimen 38: cable NHXCH 4x1,5/1,5 RE FE180 PH30/E30 with box WKE 2
Specimen 39: cable NHXH 4x1,5 RE FE180 PH30/E30 with box WKE 2
Specimen 40: cable NHXCH 4x16/16 RE FE180 PH30/E30 with box WKE 4

X conductor was turned off manually after permanent interruption / failure of other conductors in the cable

Power cables were tested by three-phase voltage supply 3 x 230/400V with bulbs 240V / 60 W.
Circuit breakers with rating 3 A were used.
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Measured time of tested specimens from S52 to S61

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
209-L no failure / interruption
S52A 210-PEN no failure / interruption
211-L 73:00
S52B 212-PEN X
213-L no failure / interruption
S53A 214-PEN no failure / interruption
215-L no failure / interruption
S53B 216-PEN no failure / interruption
217-L no failure / interruption
S54A 218-PEN no failure / interruption
219-L 74:13
S54B 220-PEN X
221-L 88:25
S55A 222-PEN X
223-L 77:19
S558 274-PEN "
225-L 83:38
S56A 226-PEN X
227-L no failure / interruption
S56B 228-PEN no failure / interruption
229-L no failure / interruption
S57A 230-PEN no failure / interruption
231-L no failure / interruption
S57B 232-PEN no failure / interruption
233-L 77:00
S58A 234-PEN X
235-L 84:12
S58B 236-PEN X
237-L no failure / interruption
S59A 238-PEN no failure / interruption
239-L no failure / interruption
S59B 240-PEN no failure / interruption
241-L no failure / interruption
S60A 242-PEN no failure / interruption
243-L no failure / interruption
S60B 244-PEN no failure / interruption
245-L no failure / interruption
S61A 246-PEN no failure / interruption
247-L no failure / interruption
S61B 248-PEN no failure / interruption
Specimens 52, 56, 59: cables HTKSHekw 1x2x1,0 FE180 PH90/E30-E90
Specimens 53, 57, 60: cables HTKSH 1x2x1,0 FE180 PH90/E30-E90
Specimen 54A: cable HTKSH 1x2x1,0 FE180 PH90/E30-E90 with box WKE 3
Specimen 54B: cable HTKSHekw 1x2x1,0 FE180 PH90/E30-E90 with box WKE 3
Specimens 55, 58: cables JE-H(St)H 1x2x0,8 FE180/P90/E30-E90
Specimen 61A: cable HTKSH 1x2x1,0 FE180 PH90/E30-E90 with box WKE 2
Specimen 61B: cable HTKSHekw 1x2x1,0 FE180 PH90/E30-E90 with box WKE 2

X conductor was turned off manually after permanent interruption / failure of other conductors in the cable

Signal cables were tested by three-phase voltage supply 1 x 110V with LED diods 3V / 0,3W.
Circuit breakers with rating 3 A were used.
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Layout of cables in the test furnace

554 - 52

561 - 58 557 - 55

T TR e o

532 -29

S36 - 33
Lo o0 O

540 - 37
lo oo ol

MNa.4

Mo.3

Mo, 2

Suspension tracks

No.1

Specimen 10:

cable NHXCH 4x1,5/1,5 RE FE180 PHO0/E90 with box WKE 2

Specimen 11:

cable NHXH 4x1,5 RE FE180 PHO0/E90 with box WKE 2

Specimen 12:

cable NHXCH 4x16/16 RE FE180 PH90/E90 with box WKE 4

Specimen 1: cable NHXH 4x16 RE FE180 PH30/E30 with box WKE 4 Speci laced on the |
Specimen 2: cable NHXCH 4x1,5/1,5 RE FE180 PH30/E30 with box WKE 2 pe;'soegs 4%8E|%o%n(s/§|<as(;ders
Specimen 3:_cable NHXH 4x1,5 RE FE180 PH30/E30_with box WKE 2 Suspension track No. 1
Specimen 4: cable NHXCH 4x16/16 RE FE180 PH30/E30 with box WKE 4

Specimen 5 cable NHXH 4x16 RE FE180 PH30/E30 with box WKE 4 oon g o e tagd
Specimen 6: cable NHXCH 4x1,5/1,5 RE FE180 PH30/E30 with box WKE 2 pe;'gggs 4%8&%0?(52}%) ers
Specimen 7:_cable NHXH 4x1,5 RE FE180 PH30/E30_with box WKE 2 Suspension track No.2
Specimen 8: cable NHXCH 4x16/16 RE FE180 PH30/E30 with box WKE 4

Specimen 9: cable NHXH 4x16 RE FE180 PHO0/EQ0 with box WKE 4

Specimens placed in the wire trays
KDSO 400H60/3 (BAKS)
Suspension track No.2

Specimen 13:

cable NHXH 4x16 RE FE180 PH30/E30 with box WKE 4

Specimen 14:

cable NHXCH 4x1,5/1,5 RE FE180 PH30/E30 with box WKE 2

Specimen 15:

cable NHXH 4x1,5 RE FE180 PH30/E30 with box WKE 2

Specimen 16:

cable NHXCH 4x16/16 RE FE180 PH30/E30 with box WKE 4

Specimens placed in the wire trays
KDSO 400H60/3 (BAKS)
Suspension track No.2

Specimen 17:

cable NHXH 4x16 RE FE180 PH90/E90 with box WKE 4

Specimen 18:

cable NHXCH 4x1,5/1,5 RE FE180 PH90/E90 with box WKE 2

Specimen 19:

cable NHXH 4x1,5 RE FE180 PH90/E90 with box WKE 2

Specimens placed in the cable trays
KCOP 400H60/3 (BAKS).
Suspension track No.3

Specimen 40:

cable NHXCH 4x16/16 RE FE180 PH30/E30 with box WKE 4

Specimen 20: cable NHXCH 4x16/16 RE FE180 PH90/E90 with box WKE 4
Specimen 21: cable NHXH 4x16 RE FE180 PH90/EQ0 with box WKE 4 .

Specimen 22: cable NHXCH 4x1,5/1,5 RE FE180 PHI0/E90 with box WKE 2 Spe;'gggs 4’3(;8"'_'%"0%” g‘;g’ders’
Specimen 23: cable NHXH 4x1,5 RE FE180 PH90/E90 with box WKE 2 Suspension trac(k No.3).
Specimen 24: cable NHXCH 4x16/16 RE FE180 PHO0/E90 with box WKE 4

Specimen 25: cable NHXH 4x16 RE FE180 PH30/E30 with box WKE 4 ) ,

Specimen 26: cable NHXCH 4x1,5/1,5 RE FE180 PH30/E30 with box WKE 2 Spec?gg;ﬂggg‘ég}ghggfge trays
Spec?men 27: cable NHXH 4x1,5 RE FE180 PH30/E30 with box WKE 2 Suspension trac(k No.3).
Specimen 28: cable NHXCH 4x16/16 RE FE180 PH30/E30 with box WKE 4

Specimen 29: cable NHXH 4x16 RE FE180 PHOO/E90 with box WKE 4 ) ,

Specimen 30: cable NHXCH 4x1,5/1,5 RE FE180 PHO0/E90 with box WKE 2 Spec?gg;ﬂggg‘ég}ghggfge trays
Specimen 31: cable NHXH 4x1,5 RE FE180 PHO0/E90_with box WKE 2 Suspension trac(k No. 4)'
Specimen 32: cable NHXCH 4x16/16 RE FE180 PHO0/E90 with box WKE 4

Specimen 33: cable NHXH 4x16 RE FE180 PHO0/E90 with box WKE 4 )

Specimen 34 cable NHXCH 4x1,5/1,5 RE FE180 PHO0/E90 with box WKE 2 Spe;'gggs 4’3(;8"'_'%"0%” g‘;g’ders’
Specimen 35: cable NHXH 4x1,5 RE FE180 PHO0/E90_with box WKE 2 Suspension trac(k No. 4)'
Specimen 36: cable NHXCH 4x16/16 RE FE180 PHO0/E90 with box WKE 4

Specimen 37 cable NHXH 4x16 RE FE180 PH30/E30 with box WKE 4 ) ,

Specimen 38: cable NHXCH 4x1,5/1,5 RE FE180 PH30/E30 with box WKE 2 Spec?gg;ﬂggg‘ég}ghggfge trays
Specimen 39: cable NHXH 4x1,5 RE FE180 PH30/E30 with box WKE 2 ( )

Suspension track No.4
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Layout of cables in the test furnace
561 - 558 557 - 55
S532- 28 520-17 S8-5 S4-1
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|| S40 - 37 || ] S16-13
g oo ol
Mo 4 No.3 No.2 Mo,
Suspension tracks

Specimens 52:

cables HTKSHekw 1x2x1,0 FE180 PH90/E30-E90

Specimens 53:

cables HTKSH 1x2x1,0 FE180 PH90/E30-E90

Specimens placed in ceiling clips OBO
(BETTERMANN) in spacing of 600 mm

Specimen 54A:

cable HTKSH 1x2x1,0 FE180 PH90/E30-E90 with box WKE 3

Specimen 54B:

cable HTKSHekw 1x2x1,0 FE180 PH90/E30-E90 with box WKE 3

Specimens placed in ceiling clips UDF
(BAKS) in spacing of 600 mm

Specimens 55:

cables JE-H(St)H 1x2x0,8 FE180/P90/E30-E90

Specimens 56:

cables HTKSHekw 1x2x1,0 FE180 PH90/E30-E90

Specimens 57:

cables HTKSH 1x2x1,0 FE180 PH90/E30-E90

Specimens placed in ceiling clips OBO
(BETTERMANN) in spacing of 600 mm

Specimens 58:

cables JE-H(St)H 1x2x0,8 FE180/P90/E30-E90

Specimens 59:

cables HTKSHekw 1x2x1,0 FE180 PH90/E30-E90

Specimens 60:

cables HTKSH 1x2x1,0 FE180 PH90/E30-E90

Specimens placed in ceiling clips OBO
(BETTERMANN) in spacing of 600 mm

Specimen 61A:

cable HTKSH 1x2x1,0 FE180 PH90/E30-E90 with box WKE 2

Specimen 61B:

cable HTKSHekw 1x2x1,0 FE180 PH90/E30-E90 with box WKE 2

Specimens placed in ceiling clips UEF
(BAKS) in spacing of 600 mm
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Photos taken beforethe test
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FIRES-FR-151-08-AUNE

Photos taken after thetermination of the test
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Déium/Dare
X908 2. oA

A /7 -

/)Q\\,
FIRES s.ro. |

?’r‘.‘ﬂi?* £ /fsndndix Np, Description

Terminal Boxes WKE 2 -5

Order No.

7
Terminal box accardifg to £ DIN IEC 60998-2-5, Uj = 450V,

g
with guaranteed flame protection E 30/ E 60 / E 90 in accordance
with DIN 4102 part 12

S

Packing Oty

WKE 2 (5

100 % 100 x 50 mm

WKE 2 (5 x 6°) _ 860 202 01 121
as continuity box 0.5 to 6 mm? and
terminal box 0.5 to 1.5 mm?,
with 5-pole terminal black,
8 g Number of conductors per clamping point:
. sl Ims 81052;430?52{5}‘1 0% 6 x 1.54

2%2542x4.0%2 x6.02

s made from special high inr’npe:m resistant ceramic

g with wall plug set, IP 54 adq:@g;ts and M25 hla:rkmg plugs,
seal range 9 - 18.5 mm

M25 +

Entries

WKE 3 (5 x 107 IP54 Terminal box according to E DIN IEC 60998-2-5, Uj = 450V,
TErkdiRmbmm with guaranteed flame protection E 30 / E 60 / E 30 in accordance
with DIN 4102 part 12

WKE3(5x 10 860203 01 101
as continuity hox 1, G - Z' mm
and terminal box 1.0 to 4 mm?,
with 5-pale terminal block,
g number of conductors per clamping point:
v e VOXT.0HBx1.5%6x%25%4x4.0% 1 x6.0%2x10%,
made from special high temperature resistant ceramic,
wa  we with wall plug set, IP 54 adapters and blanking plugs M32,
g seal rangei 13 - 23 mm, with lead seal set

Entries

WKE 4 (5 x 16%) IP54 Terminal box according to E DIN IEC 60938-2-5, U; = 450V,

165 x 165 x 76 mm with guaranteed flame protection E 30 / E 60 / E 90 in accordance
with DIN 4102 part 12

WKE 4 (5x 16%) ! : 860204 01 8n
as continuity box 1.5 to 16 mm?
and terminal box 1.5 to 6 mm?,

% g % with 5-pole terminal black,
] number of conductors per clamping point:
Mso ‘m 10x|5’28125?6){402{47&6.0’12&1&’!21{162
; made from special high temperature resistant ceramic,
98¢ with wall plug set, IP 54 adapters and blanking piugs W20,
i3 seal range 17 - Mmm,mﬁrleadsaa!set
Entries
WKE 4 (8 x 67) P54 Terminal box according to E DIN IEC 60998-2-5, Uj = 450V,

165 % 165 x 76 mm

with guaranteed flame protection E 30/ E 60 / E 90 in accordance
.&. with DIN 4102 part 12

WKE 4 (8 x 6’) e 86021401 8/1
as continuity box 0.5 to & mm?
and terminal box 0.5 to 1.5 mm?,
g with 8-pole terminal block,
A Number of conductors per clamping paint:
BXOSZJ"QNO?SUSXTQ’!SX%EU
e weo J3x251)2x40012%6.0%
made from special high temperature resistant ceramic,
€3 with wall plug set IP 54, adapters and M20 blanking plugs,
a seal range 8 - 13.5 mm and M40, seal range 17-30 mm,
Entries with lead seal set

Tel.: +49 (0) 23 55 / 8 92-146 = Fax: +49 (0) 23 55 / 8 92-746 » eMail: info@spelsberg.de « www.spelsberg.com 45




High degree of safety
Due to thermosetting plastic
enclosure (no danger of short-
circuit due to metal walls)

Complete range

of accessories

All terminal boxes, including
terminal, in-feed connectors

Terminal Boxes WKE 2 - 5

and fire protection dowels for .

Flexible cable entries concrete
Decide on-site which

membrane must be opened

B Ingress protection to
IP 54

B Real functional
maintenance in the
classes E30 to E90
according to
DIN 4102, part 12

B Halogen-free
thermosetting plastic

Flexible wiring
Can be sealed

Self-extinguishing

Complete product
range including
accessories

B Testing certificate
of the MPA (material-
testing institute

B UL 94-V0

B VDE-authorised

B Colour like RAL 2004

Detailed information about the conductors and the manufacturers can be found
on the internet in www.spelsberg.com or simply request the test report by fax:
Phone: +49 (0) 23 55/ 892-146, fax: +49 (0) 23 55 / 892-746

Authorised for use with the following cables:

Datum/Date
.08 2(&'{5

RES 5 .-r. 0 i A
RNA ODOLNOST e
RESISTANCE | Podpls/Signature

anty - .
gﬂt Hg‘ /'//%‘-5"/::0‘* 5’5“7-(%‘"—/,1’/' >~

X
8
pieces

B ekt P

e Lol 22
Tel.: +49 (0) 23 55 / 8 92-146 » Fax: +49 (0) 23 55 / 8 92-746 » eMail: info@speisberg.de * www.spelsherg.com 47
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,c/xt’i\.

POZIARN
FIRE ¥

/FIRES sr.o.

=
e

Lvost

TANCE

fﬁ{:\. L

Podpls/Signature

e
| Détum/Date
% 202" -,

g, T

Data 24.07.2008

Dokurnant

%
»
i

YT FP- AW - AU

BAKS ~-TECHNOKABEL: SPELBERG. ... Badania FIRES Stowacja

Prilohia & /Appendix No.

o

F T Symbol kaba Pozycja Przekroj  Konstrukcja mocowania, odleglosé,
kabla obciqzenie
32 1 NHXCH FE 180 E90 +WKE4 1 4x 16/16 Korytko kablowe KCOP 400H601...
N - > B-400 1.2 m /10kg/m / grubos¢ blachy 1,5 mm
31 2 NHXH FE 180 E90 +WKE2 W15 Mocowanie na pretach gwintowanych
uchwytu UPWO do betonu za pomocg kotkow
29 4 NHXH FE 180 E90 +WKE4 4x 16 rozporowych PSRO M10x 80
36 5 NHXCH FE 180 E90 +WKE4 2 4x 16/16 Leiter DGOP 400H60
. » Drabinka kablowa DGOP 400H60...
35 6 NHXH FE 180 E90 +WKE2 4x 1,5 B-400/ 1.2 m / 20kg/m / grubo$é blachy 1.5 mm
34 7 NHXCH FE ]80 Eg{] +WKE2 4x I,SJ’I,S Mocowanie : FGMI{H..., ceownik CWOP
40H40/05, uchwytu UPWO do betonu za
33 8 NHXH FE 180 E90 +WKE4 4x 16 pomoca kolkow rozporowych PSRO M10x 80
40 9 NHXCH FE 180 E30 +WKE4 3 4x 16/16 Korytko kablowe KCOP 400H60/...
= B-400 1.2 m /10kg/m / grubo$é¢ blachy 1.5 mm
39 10 NHXH FE 180 E30 +WKE2 4x 1.5 Mocowanie na pretach gwintowanych
uchwytu UPWO do betonu za pomocg kotkéw
37 12 NHXH FE 180 E30 +WKE4 4x 16 rozporowych PSRO M10x 80
20 13 NHXCH FE 180 E%0 +WKE4 4 4x 16/16 Korytko kablowe KCOP 400H60/...
B-400 1.2 m /10kg/m / grubosé blachy 1.5 mm
19 14 NHXH FE 180 E90 +WKE2 1.5 Mocowanie: wspornik WPCO ...., wysiggnik
18 15 NHXCHFE ISOE90  +WKE2 ax1,571,5 | WMCO400, pret gwintowany PGM10/...,
uchwytu UPWO do betonu za pomoca kolkow
17 16 NHXH FE 180 E90 +WKE4 4x 16 rozporowych PSRO M 10x 80
24 17 NHXCH FE 180 E90 +WKE4 5 4x 16/16 Drabinka kablowa DGOP 400H60/...
= B-400 /1.2 m / 20kg/m grubo$¢ blachy 1,5 mm
23 18 NHXH FE 180 E90 +WKE2 4x 1,5 Mocowanie: wspornik WPCO ...., wysiegnik
22 19 NHXCH FE 180 Egg +WKE2 4\ 1’5’”,5 WMCO 400 2 prgt gwinmwany PGMI10/...,
. uchwytu UPWO do betonu za pomocg kolkow
21 20 NHXH FE 180 E90 +WKE4 4x 16 rozporowych PSRO M10x 80
28 21 NHXCH FE 180 E30 +WKE4 6 4x 16/16 Korytko kablowe KCOP 400H60/...
5 5 ——_ B-400 1.2 m /10kg/m / grubos$¢ blachy 1,5 mm
27 22 NHXH FE 180 E30 +WKE2 x 1,5 Mocowanie: wspornik WPCO ...., wysiegnik
y WMCO 400, pret gwintowany PGM10/...,
3 + i 5
28 |2 | BESCHFE 180 E30 il w uchwytu UPWO do betonu za pomocg kolkow
25 24 NHXH FE 180 E30 +WKE4 4x 16 rozporowych PSRO M10x 80
8 25 NHXCH FE 180 E30 +WKE4 7 4x 16/16 Leiter DGOP 400H60
- Drabinka kablowa DGOP 400H60/...
7 26 NHXH FE 180 E30 +WKE2 4x 1,5 B-400/ 1.2 m / 20kg/m / grubosé blachy 1,5 mm
Mocowanie : PGM10/..., ceownik CWOP
6 27 NHXCH FE 180 E30 +WKE2 4x 1,5/1,5 = *
L 40H40/05, uchwytu UPWO do betonu za
5 28 NHXH FE 180 E30 +WKE4 4x 16 pomocg kotkéw rozporowych PSRO M10x 80
12 29 NHXCH FE 180 E90 +WKE4 8 4x 16/16 Korytko siatkowe KDS 400H60/...
11 30 NHXH FE 180 E90 +WKE2 4x 1,5 B-d00" T2 407 Mkeim /O peti 4,5
™  Mocowanie na pretach gwintowanych
10 31 NHXCH FE 180 E90 +WKE2 4x 1,5/1,5 PGM10/..., ceownika CWOP 40H40/05,
: uchwytu UPWO do betonu za pomoca
9 | 32 |NHXH FE 180 E90 TWEKES 4x16 kotkow rozporowych PSRO M10x 80
16 33 NHXCH FE 180 E30 +WKE4 9 4x 16/16 Korytko siatkowe KDS 400H60....
15 34 NHXH FE 180 E30 +WKE2 4x 1,5 SEAID T DL I A S
™  Mocowanie na pretach gwintowanych
14 35 NHXCH FE 180 E30 +WKE2 4x 1,5/1,5 PGM10/..., ceownika CWOP 40H40/05,
'3 36 NHXH FE 180 E30 CWKE4 4x 16 uchwytu UPWO do betonu za pomoca

kotkéw rozporowych PSRO M10x 80




F'| T Symbol kaba Pozycja Przekréj  Konstrukcja mocowania, odlegtosé,
kabla obciqzienie
4 37 NHXCH FE 180 E30 +WKE4 10 4x 16/16 Drabinka kablowa DUOP 400H60/...
- T B-400/1.2 m / 20kg/m grubo$¢ blachy 1.5 mm
3 38 NHXH FE 180 E30 +WKE2 4x 1,5 Mocowanie: wspornik WPCO ...., wysiegnik
= = WMCO 400, pret gwintowany PGM10/...,
2
2 | 3% | NBXCH FE 180 E50 b m uchwytu UPWO do betonu za pomoca kolkow |
1 40 NHXH FE 180 E30 +WKE4 4x 16 rozporowych PSRO M10x 80 |
61B 41 HTKSH ekw +WKE2 11 1x2x1 Uchwyt kablowy UEF ... Mocowanie do '
betonu co 0.6m za pomoca kotkéw
61A | 42 |HTKSH 1xxl rozporowych SRO M6x 30
60B 43 HTKSH 12 1x2x1 Uchwyt kablowy firmy OBO 1015/2
Mocowanie do betonu co 0.6m za pomoca
OUA,) k¢ | HTKSH L kotkdow rozporowych FDN 6/5 (6 x 35)
59B 45 HTKSH ekw 1x2x1 firmy FISCHER
S9A 46 HTKSH ekw 1x2x1
58B 47 JE-H(St)H.. 1x2x 0.8 1x2x 0.8
58A 48 JE-H(St)H.. 1x2x 0.8 1x2x 0.8
57B 49 HTKSH 13 1x2x1 Uchwyt kablowy firmy OBO 1015
: Mocowanie do betonu co 0.6m za pomocyg
274 S0 RTKSH L kotkow rozporowych FDN 6/5 (6 x 35)
56B 51 HTKSH ekw 1x2x1 firmy FISCHER
56A 52 HTKSH ekw 1x2x1
55B 53 JE-H(St)H.. 1x2x 0.8 1x2x 0.8
55A 54 JE-H(St)H.. 1x2x 0.8 1x2x 0.8
54B 55 HTKSH ekw +WKE3 14 1x2x1 Uchwyt kablowy UDF ... Mocowanie do
betonu co 0.6m za pomoca kotkéw
54A 56 HTKSH 3% rozporowych SRO Méx 30
53B 57 HTKSH 15 1x2x1 Uchwyt kablowy firmy OBO 1015
= Mocowanie do betonu co 0.6m za pomocg
934,58 |HIKSH bas kotkéw rozporowych SRO M6x 30
52B 59 HTKSH ekw 1x2x1
52A 60 HTKSH ekw 1x2x1

Zestawienie kabli

Lp | Symbol kaba Srednica kabla Cigzar kabla llose
1 NHXCH FE 180 E90 4x 16/16 26,0+0,5 1.34 kg/m
2 NHXH FE 180 E90 4x 16 24,0 1.14 kg/m
3 NHXCH FE 180 E90 4x 1,5/1,5 17mm 0.39 kg/m
- NHXH FE 180 E90 4x 1,5 16mm 0,35 kg/m
5 | NHXCH FE 180 E30 4x 16/16 25 1.28 kg/m
6 NHXH FE 180 E30 4x 16 23 1.10 kg/m
7 | NHXCH FE 180 E30 4x 1,5/1.,5 16 0.35 kg/m
8 | NHXH FE 180 E30 4x 1.5 15 0.31 kg/m
9 HTKSH 1x2x1 8 mm 0.07 kg/m
10 | HTKSH ekwlx2x1 8 mm 0.07 kg/m
11 | JE-H(SHH.. 1x2x 0.8 8 mm 0.07 ke/m
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Type | For@ | Carton | Pack | Weight | Ord.no.

mm qty qty kgi100 G Mom, L| H bl A
B size

] mm [ mm [ mm | mm
1015 5 2000 100 0.325 | 1009028 5 5| 4 12| 7
1015 6 2000 100 0.385 | 1009036 5 16| 5 12| 7
1015 k4 2000 100 0.418 | 1009044 7 16 | & 12| 7
1015 8 2000 100 | 0.428 | 1009052 a 16| 7 12| 7
1015 9 2000 100 | 0.468 | 1009060 9 16| 8 12| 7
1015 10 2000 100 | 0.560 | 1009079 10 16| 9 12| 7
1015 1 2000 100 | 0.632 | 1009087 1 16 | 10 14| 7
1015 12 2000 100 | 0.872 | 1009109 12 16 | 11 14| 7
1015 13 2000 100 | 0.883 | 1009117 13 16 | 12 14| 7
1015 14 1000 100 0.710 | 1009168 14 16 | 125| 14| 7
1015 15 1200 100 0.744 | 1009184 15 16 | 13.5| 14| 7
1015 16 1000 100 0.753 | 1009192 16 16 | 14 14| 7
1015 17 1000 100 0.764 | 1009206 17 16 | 15 14] 7
1015 18 | 1000 100 0.835 | 1009214 18 16 | 18 I
1015 18 1000 100 | 0.878 | 1009222 19 16 | 17 14| 7
1015 20 1000 100 | 0.921 | 1009230 20 16 | 18 4] 7
1015 21 1000 100 | 0.951 | 1009249 21 16 | 19 14| 7
1015 22 1000 100 1.025 | 1009257 22 16 | 20 14| 7
1015 23 1000 100 1.097 | 1009338 23 16 | 21 14l 7
1015 24 1000 100 1.111 | 1009346 24 16 | 22 14| 7
1015 25 1000 100 1.150 | 1009427 25 16 | 22.5| 14| 7
1015 26 1000 100 1.189 | 1009354 26 16 | 23 14 7
1015 28 1000 100 1.250 | 1009362 28 16 | 25 14] 7

G  Steel, electro-galvanised

o =
¥ *,
{
_:’%
065 | 1.5
I
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(@] [

|‘ B I
bermem
T 1
Type For 2x@ | Carton Pack Waight Ord. no. 101512
mim qty qty kg/100 G Mom. A B c H| b
D size
D mm | mm| mm mm | mm
1015/2 7| 2000 100 | 0.630 | 1011006 2% 7 44 | 3z 15| & 12
1015/2 8| 2000 | 100 | 0720 1011014 ox & | 48| Ba AR 7| 42
1015/2 9| 1000 100 | 0.833 | 1011022 2x 9 48| 36 19 8 | 12
1015/2 10 | 1000 100 | 0.853 | 1011030 2% 10 54 | 40 21 g 14
1015/2 12 | 1000 100 | 1.108 | 1011057 2x12 58 | 44 251 41 14
1015/2 13 1000 100 1.158 | 1011065 2% 13 60 | 46 27 M2 14
1015/2 14 | 1000 100 | 1.223 | 1011073 2x 14 62| 48 29| 125 14
1015/2 20 | 1000 100 | 1.547 | 1011154 2% 20 74 | 80 41! 18 14
1015/2 28 500 50 | 2.020 | 1011189 2% 28 o0 | 76 57| 25 14

G Steel, electro-galvanised

130 Please always state the ordering number when ordering.
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20| Uchwyt kabla UDF 43 405543 L5 60,0 20,0 2,0
19| Uchwyt kaobla UDF 40 405540 20,0 57,0 20,0 20
18| Uchwyt kabla UnF 37 405537 185 54,0 20,0 2,0
17| Uchwyt kabla UDF 34 405534 170 51,0 20,0 20
16| Uchwyt kabla UDF 31 405531 15,9 48,0 20,0 20
15| Uchwyt kabla UDF 28 405528 14,0 450 20,0 20
14| Uchwyt kabla UDF 25 405525 185 44,0 20,0 20
13| Uchwyt kabla UDF 22 405522 1L0 410 14,0 20
12| Uchwyt kobla UDF 20 405520 10,0 39,0 4,0 2,0
11 |Uchwyt kabla UDF 18 405518 9.0 37,0 14,0 2,0
10| Uchwyt kablo UDF 16 405516 80 350 14,0 20
9 |Uchwyt kabla UDF 15 405515 75 34,0 14,0 20
& |Uchwyt kablo UDF 14 405514 70 33,0 14,0 12
7 |Uchwyt kable UDF 12 405512 6,0 30,0 14,0 L2
6 |Uchwyt kabla UDF 10 405510 5.0 28,0 14,0 52
3 |Uchwyt kabla UDF 9 405509 45 27,0 140 L2
4 |Uchwyt kabla UDF 8 405508 4,0 26,0 14,0 B
3 |Uchwyt kabla UBF 7 405507 35 25,0 14,0 Le
2 |Uchwyt kabla UDF 6 405506 3,0 24,0 14,0 Le
1 |Uchwyt kabla UDF 5 405505 &5 23,0 14,0 12
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MOCOWANIE DUZYCH OBCIAZEN/KOTWY STALOWE

Gwozdz sufitowy FDN

Montaz peprzez uderzenie

INFORMACJE OGOLNE

Gwoidz
fme  sufitowy FDN
stal ocynkowana

Bill To:
P.O. Number Terms Rep  Ship
Quantity ~ Item Code Description

OPIS PRODUKTU

Zastosowanie:

Date ~ Invoice #

jako mocowanie wielo-
punktowych systemadw
nienosnych w betonie

zarysowanym C20/25

do CSO/GO Feuerwider-
slandgkiasse
Fi2o
—r—
Takze do:
= Beton B16 Do mocowania:
= Kamien naturalny ® Listew drewnianych
o zbitej strukturze » Metalowych profili
= Cegta petna * Odciagow linowych
= Bloki petne * Fancuchow

wapienno-piaskowe
Ptyt kanatowych
ze sprezonego betonu .

Tasm perforowanych
Systemow wentylacyjnych
Drewnianych | meta-
lowych podkonstrukeji it
Sufitow

Kotwa whijana do montazu przelotowego
podciagow sufitowych.

Przer przemieszczenie klina rozprezajacego
gwaozd? sufitowy rozpiera ja w otworze.

Zalety/Korzysci

MONTAZ

Rodzaj montazu

Instrukcje montazowe

Rozpieranie sie gwozdzia bezposrednio w trakcie montazu
powaeduje tylke minimalne wysunigcia pod wptywem
obciazenia.

Nie sa wymagane specjalistyczne narzedzia.

Prosta, wzrokowa kontrela montazu: gwoid? rozprezny jest
prawidtowo whity, jesli scisle przylega do podioza.

Kotwy stalowe
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Preferowany maontaz przelotowy

Podczas wsuwania gwozdzia sufitowego do otworu nie

1 = et

uderza¢ w klin rozprezajacy.
Mocowad tylko twarde przedmioty.

STANDARDY

BEZP. POZAROWE

Total

I, 1 Lzt wymagar pravnyeh
dotyczaeych mocowan majduja sig
na sir. 203 pod hastem APROBATY

Inleirimacye dntyesce
0Chong prEackepazamAe]
anajduja sig na sir 73,
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DANE TECHNICZNE
Gwoid? suliowy FON
ﬂ- stal neynkowana

=
=

= ; W Hetde FI Aprobam Wt d Efrict. gebokost Teugnsé kot Max, clugns L

E (-] Kow N LIvIOwd W OpL wanal
=

= % | Ha

= P2 T 1

s 2 i et b - L 3N ] PTLI | I imer]

BCl  Fons/s (535 7644 4 W 5 45 32 39 45 100
= FON 6/35 {8 « 65) 645 1 W b B az 69 35 100

OBCIAZENIA
Najwieksze obcigzenia dopuszczalne pojedyncze] kotwy jako mocowanie wielopunktowych
nienoénych systemow w betonie normalnym C20/25 do CBO/60. Przy wykonywaniu obliczen ‘
- |
. ]'"l“q - 1M . Ly en = |
— . . ocysk |
Flektywna glghokoic zakotwienia ] hgg [mm] 32
Dap ‘.:‘ i Fm|-‘.r,_;’ dy __mflri'r?w]ﬂ.!mmliwhupwﬁ,m:z:uiszsw
Beton £20/25 do CE0/80 (k] 09 B |
[ —
[Nm] 3.1 |
hi
Charakiorystycay ulsten wiowy gl 200
Charakierystycona odleghosc od krawgd i Cep [mm] 150 |
Mirimalny odstep osiowy $min [mm] 130
Mirimalna odlegiost od krawed:i _%Ed[fnaa] 10 |
Minimalna grubosé podtozs Ny Lrm ] &0
N srednica wisrceni dg [mm] 8 |
Glzhokodé otwory hg 2 [mm] 41 ;
Seednica otwor w elemencie mocowanym = [mm] f
| I Padana obcig/enia wyrywajgen. Tostaly uweglednions, zawarte w Aprobacie, czggcivwe materislowe wspitcey
bezpinciers wa i s psciowy wspétceynnik beepieceanistwa yp - 1.4, Patrz strona 20 _Obcigenia”
|
|
|
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Document No.
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20 20
47 40
10| Wspornik sufitowy WPCL 2000 500812 2000 4,90
9 | Wspornik sufitowy WPCH 1000 800811 1000 2,45
8 | Wspornik sufitowy WPCL 900 500890 900 225
7 | Wspornik sufitowy WPCLT 800 00880 800 210
6 | Wspornite sufitowy WPCO 700 800870 700 186
5 | Wspornik sufitowy WPCO 600 500860 600 167
4 | Wspornik sufitowy WPCO 500 800850 200 147
3 | Wspornik sufitowy WPCO 400 800840 400 130
2 | Wspornik sufitowy WPCL 300 800830 300 110
1 | Wspornik sufitowy WPCllh 200 800820 200 0,90
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NHXH FE180 PH30/E30 0,6/1 kV

FIRE RESISTANT HALOGEN FREE POWER CABLES

conductor

insulation

filler

inner sheath

sheath
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i Podpis/Signature

Dokument &
Document No.
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APPLICATIONS s I

NHXH FE180 PH30/E30 0,6/1 kV fire resistant power cables, insulated and sheathed with halogen free
compounds, are intended for power supply to fire protection equipment which is to operate in fire conditions (e.g.
water pumps in fire extinguishing systems, smoke removing fans).

Aol - FE S O - s

Halogen free cables shall be applied in locations where, in case of fire, higher safety for human beings and
expensive electronic equipment is required.

Functions of the cables are maintained — power is supplied to equipment which must operate in fire conditions
and during fire fighting. The cables are flame retardant and their smoke emission is low, emitted fumes are non
toxic and non corrosive.

The cables are certified by Scientific and Research Development Centre for Fire Protection (Centrum Naukowo-
Badawcze Ochrony Przeciwpozarowej) at Jozefow — Certificate of Conformity No. 2412/2007.

The cables are suitable for indoor and outdoor installations.

CONSTRUCTION

conductor - bare copper, solid or stranded, according to PN-EN 60228, EN 60228

insulation - mica tape and halogen free cross-linked compound insulation - colours in accordance
with PN-HD 308,

filler - filler made of halogen free compound,

inner sheath - inner sheath made of halogen free compound,

sheath - orange, cable sheath made of halogen free compound according to HD 604 S1 and

VDE 0276-604 —HM4, (oxygen index bigger than 35%).

TECHNOKABEL SA, 04-343 Warszawa, ul. Nasielska 55, POLAND www.technokabel.com.pl K199A02B
Export Department: tel +(48 22) 516 97 67, fax +(48 22) 516 97 87 export@technokabel.com.pl
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CHARACTERISTICS
The cables maintain their functions for 30 minutes, meeting requirements of DIN 4102-12 and PN-EN 50200 standards

Conductor cross-section
Number of conductors Nominal conductor cross-section
no mm?
1 16 = 400
2-5 1+240
7-19 1:1.5:2514
24 - 40 14k 2.5
Operating voltage 0.6/M1 kV Operating temperature range R
during operation from -15 to +90°C
volagetest ) AORY e during installation fom -5 to +70°C
IDedledBsRil 4699 o 1x10" Qom  Minimum bending radius 12 x cable diameter
Inductance, approximate 0.7 mH/&m Cable combullsuabmty flame retardant
Corrosivity of emitted gases per Circuit integrity
PN-EN 50267-2-3, IEC 60754-2 E30 DIN 4102-12
pH, approximate 6.8 PH30 PN-EN 50200 or PN-EN 50362
conducivity, approximate Q% P Insulation integrity FE180  IEC 60331-21: IEC 60331-11
B e PO s Combustibility tests PN-EN 50266-2-4, IEC 60332-3-24,
light transmittance, minimum 94% PN-EN 50200 and PN-EN 50362
Reference standards AT-0603-0064/2006, WT-TK-44
DIN VDE 0266
PN-HD 604 S1

'Circuit integrity is dependent on installation method.

L € = the cable meets requirements of the low voltage directive 2006/95/WE

Number Cable ) Number Cable )
Aricle No. | S SNET | aigimaier [Copperindex|CHRENEOM | | AnicleNo, | Sfeonductors | ot | copperinde{Cable weloh
cross-section (appr.) cross-section (appr.)
mm” mm kg/km kg/km mm?® mm kg/km kg/km
1x6,0 RE 83 58.0 120 3x16 RM 20,9 4610 885
1x 10 RE 93 96,0 160 3%25RM 246 720,0 1270
1x16 RE 10,3 154,0 240 4x1,5RE 14,7 58,0 315
1 x 25 RM 12,3 240,0 340 o li4x25RE | 157 | 96,0 380
1% 35 RM 13.4 336.0 450 4x4,0RE 16,9 154,0 475
1 x 50 RM 14,1 480,0 570 : 4%6,0RE T80 | 2300 585
1x70RM | 159 6720 775 4 x 10 RE 201 384.0 805
1 x 95 RM 17,7 9120 1030 ' 4x 16 RM 207 614,0 1096
1x 120 RM 19,3 1152,0 1260 4x25RM 268 960,0 1550
2x15RE 13,2 28,8 245 4 x35RM 30,7 19200 1550
2x25RE 14,0 48,0 285 4 x 50 RM 31,7 1920,0 2590
2x4,0RE 14,9 77.0 345 o bR 15,8 72,0 365
2x6,0RE 15,9 116,0 415 5x25RE 16,9 120,0 445
2x10 RE 17,6 192,0 550 5x4,0RE 182 192,0 560
2x 16 RE 19,6 307.0 745 5x6,0 RE 19,5 2880 595
2 x25RM 23,2 480,0 1030 - BX10RE 218 480,0 965
3x15RE 13,7 432 270 5x 16 RM 248 768,0 1320
3x25RE 146 72,0 325 5x26RM 285 | 12000 1880
3x4,0RE 15,6 115,0 400 5x35RM 31,8 1680,0 2480
3x6,0RE 16,7 173,0 490 : 5x50RM 350 2400,0 3180
3x 10 RE 18,5 2880 670 7x%x1,5RE 16,9 101,0 425
RE - single wire round conductor; Other cross-sections and conductor counts available on request.
RM - multiwire round conductor
TECHNOKABEL SA, 04-343 Warszawa, ul. Nasielska 55, POLAND www.technokabel.com.pl K199A02B

Export Department: tel +(48 22) 516 97 67, fax +(48 22) 516 97 87 export@technokabel.com.pl
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FIRE RESISTANT HALOGEN FREE POWER CABLES

conductor

insulation

filler

inner sheath
concentric conductor
separator

sheath

APPLICATIONS

NHXCH FE180 PH30/E30 0,6/1 kV fire resistant power cables, insulated and sheathed with halogen free
compounds, are intended for power supply to fire protection equipment which is to operate in fire conditions (e.g.
water pumps in fire extinguishing systems, smoke removing fans).

Halogen free cables shall be applied in locations where, in case of fire, higher safety for human beings and
expensive electronic equipment is required.

Functions of the cables are maintained — power is supplied to equipment which must operate in fire conditions
and during fire fighting. The cables are flame retardant and their smoke emission is low, emitted fumes are non
toxic and non corrosive.

The cables are certified by Scientific and Research Development Centre for Fire Protection (Centrum Naukowo-
Badawcze Ochrony Przeciwpozarowej) at Jozefow — Certificate of Conformity No. 2412/2007.

The cables are suitable for indoor and outdoor installations.

CONSTRUCTION

conductor - bare copper, solid or stranded, according to PN-EN 60228, EN 60228,

insulation - mica tape and halogen free cross-linked compound insulation - colours in
accordance with PN-HD 308,

filler ~ filler made of halogen free compound,

inner sheath - inner sheath made of halogen free compound,

concentric conductor - concentric conductor made of bare copper wires and a copper tape binder
wrapped over the inner sheath,

separator - polyester tape,

sheath - orange, cable sheath made of halogen free compound according to HD 604 S1
and VDE 0276-604 — HM4, (oxygen index bigger than 35%).

TECHNOKABEL SA, 04-343 Warszawa, ul. Nasielska 55, POLAND www.technokabel.com.pl K200A02B

Export Department; tel +(48 22) 516 97 67, fax +(48 22) 516 97 87 export@technokabel.com.pl
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CHARACTERISTICS

The cables maintain their functions for 30 minutes, meeting requirements of DIN 4102-12 and PN-EN 50200 standards

Conductor cross-section
Number of conductors Nominal conductor cross-section
no mm?*
1 16 =400
2-5 1+240
7-19 1:1.5;2:51 4
24 - 40 15 1.5, 2.5
Operating voltage 0.6/1 kV Operating temperature range 5
Votagotest =~ 4Ry e et fiom -2 10 +70°C
mi}‘ﬂﬁﬁ% resistivity at 80°C, 1x10" Q-em Minimum bending radius 12 x cable diameter
Inductance, approximate 0.7 mH/km Cable combustipility flame retardant
Corrosivity of emitted gases per Circuit integrity
PN-EN 50267-2-3, |IEC 60754-2 E30 DIN 4102-12
pH, approximate 6.8 PH30 PN-EN 50200 or PN-EN 50362
GanGLEHNg SR roxitic S Insulation integrity FE180  IEC 60331-21; IEC 60331-11
Sl L A Combustibility tests PN-EN 50266-2-4, IEC 60332-3-24
light transmittance, minimum 94% PN-EN 50200 and PN-EN 50362

Reference standards

DIN VDE 0266
X PN-HD 604 S1
Circuit integrity is dependent on installation method.

C€ = the cable meets requirements of the low voltage directive 2006/95/WE

AT-0603-0064/2006, WT-TK-44

Number Cable . Number Cable
AticeNo. | CNNT® | aigmeter [Copper index|OSENEION| | Arice No. | S{Sonducls | OUEL | copper ngesx| Cable weigh
cross-section (appr.) cross-section (appr.)
mm’ mm kg/km kg/km mm”® mm kgfkm kg/km
3x 1,5RE/,5 15.4 432 320 4x60REB0 211 - 230 690
3IX25RKRERS 16,5 72 390 4 x 10 RE/MO 258 384 1020
3x40REM4D 17,6 115 450 4 x 16 RE/16 252 614 1280
3x6,0REMB,0 19,6 173 590 4 x 25 RM/16 31,5 960 1890
3% 10 RE/1D 226 288 840 4 x35REN6 323 1498 - 2350
3x16 RE/16 258 461 1190 4 x 50 RM/25 34,4 2160 2870
3% 25 RM/16 29,1 720 1570 :
3 x 35 RM/16 32,7 1190 1960 7 x 1,5RE/2,5 19,5 101 520
3% 50 RM/25 357 1723 2560 Tx25RERS5 20,7 168 620
4x1,5REN,5 15,8 72 350
4x25RERS5 17.8 96 450 12x 1,5RE/2,5 24,6 101 830
4% 4,0RE/4,0 18,9 154 530 12 x 2,5 RE/4.,0 26,7 168 1030

RE - single wire round conductor;
RM - multiwire round conductor

Other cross-sections and conductor counts available on request.

TECHNOKABEL SA, 04-343 Warszawa, ul. Nasielska 55, POLAND
Export Department: tel +(48 22) 516 97 67, fax +(48 22) 516 97 87

www.technokabel.com.pl
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APPLICATIONS

NHXH FE180 PH90/E90 0,6/1 kV fire resistant power cables, insulated and sheathed with halogen free
compounds, are intended for power supply to fire protection equipment which is to operate in fire conditions (e.g.
water pumps in fire extinguishing systems, smoke removing fans).

Halogen free cables shall be applied in locations where, in case of fire, higher safety for human beings and
expensive electronic equipment is required.

Functions of the cables are maintained — power is supplied to equipment which must operate in fire conditions
and during fire fighting. The cables are flame retardant and their smoke emission is low, emitted fumes are non
toxic and non corrosive.

The cables are certified by Scientific and Research Development Centre for Fire Protection (Centrum Naukowo-
Badawcze Ochrony Przeciwpozarowej) at Jozefow — Certificate of Conformity No. 2412/2007.

The cables are suitable for indoor and outdoor installations.

CONSTRUCTION

conductor
insulation

bare copper, solid or stranded, according to PN-EN 60228, EN 60228,

mica tape and halogen free cross-linked compound insulation - colours in accordance
with PN-HD 308,

filler B filer made of halogen free compound,
inner sheath

inner sheath made of halogen free compound,

sheath - orange, cable sheath made of halogen free compound according to HD 604 S1 and
VDE 0276-604 —HM4, (oxygen index bigger than 35%).
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CHARACTERISTICS
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The cables maintain their functions for 90 minutes, meeting requirements of DIN 4102-12 and PN-EN 50200 standards

Conductor cross-section
Number of conductors Nominal conductor cross-section
no mm?
1 16 + 400
2.5 1+ 240
7-19 1:15: 2504
24 - 40 11k 246

Operating voltage

Voltage test

Insulation resistivity at 90°C,
minimum

Inductance, approximate
Corrosivity of emitted gases per
PN-EN 50267-2-3, IEC 60754-2

pH, approximate
conductivity, approximate

Smoke density per
PN-EN 50268-2-3, IEC 61034-2
light transmittance, minimum

0.6/1 kV
4.0kV rms

1x10" Q-cm
0.7 mH/km

6.8
0.4 pS/mm

94%

Operating temperature range

during operation
during installation

Minimum bending radius
Cable combustibility

from -15 to +90°C
from -5to +70°C

12 x cable diameter
flame retardant

Circuit integrity

ESO
PHS0

Insulation integrity FE180
Combustibility tests

Reference standards

DIN 4102-12
PN-EN 50200 or PN-EN 50362

IEC 60331-21; IEC 60331-11

PN-EN 50266-2-4, IEC 60332-3-24
PN-EN 50200 and PN-EN 50362

AT-0603-0064/20086, WT-TK-44
DIN VDE 0266
PN-HD 604 51

Circuit integrity is dependent on installation method.

€ = the cable meets requirements of the low voltage directive 2006/95/WE

Number Cable ) Number Cable .
AriceNo, | Chconductors | ouier |Copperindex|CaHleMEM| | Ariceno, | SfSonductors | Ut | Gopper ngex|Catle el
cross-section (appr.) cross-section (appr.)

mm? mm kg/km kglkm mm> mm kg/km ka/km
1x6,0RE 84 58.0 125 3x 16 RE 22,0 461,0 980
1x10 RE 9.4 96,0 170 3x25RM 255 720,0 1390
1x16 RE 10,4 154,0 250 4x1,5RE 15,7 58,0 350
1x25RM 12,4 240,0 355 4x25RE 16,7 96,0 420
1 x 35 RM 134 336,0 450 4x40RE 17,8 154.0 510
1 x 50 RM 14,5 480,0 580 4x6,0RE 19,0 12300 625
1x70RM 16.4 6720 790 4 x10 RE 209 384.0 835
1% 95 RM 18,1 912,0 1040 4 x 168 RM 237 6140 1140
1 %120 RM 19,7 1152,0 1275 4 x25RM 27.8 960,0 1720
2x1,5RE 14,0 28,8 265 4 x35RM 29,5 1344,0 2050
2%25RE 14,8 48,0 315 4 x 50 RM 32,7 1920,0 2660
2x40RE 15,7 77,0 375 B RE 17.2 72,0 425
2x6,0RE 18,7 115.0 445 5x25RE 18,2 120,0 505
2x10RE 18,4 192,0 585 5x40RE 19,3 1920 610
2% 16 RE 204 307.0 780 5%6,0 RE 20,7 288,0 750
2% 25RM 24,0 480,0 g25 5x10 RE 227 4800 1000
Jx16RE 149 432 Ll 5x 16 RE 26,3 768.0 1460
3x25RE 155 72,0 355 5x 25 RM 30,6 1200,0 2100
3x40RE 16,8 115,0 435 5 x 35 RM 32,9 1680,0 2550
3x6,0 RE 17,6 173,0 525 5 x50 RM 37T 24000 3550
3x10RE 14,3 2880 690 7x15RE 18,1 101,0 475

RE - single wire round conductor; Other cross-sections and conductor counts available on request.

RM - multiwire round conductor
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FIRE RESISTANT HALOGEN FREE POWER CABLES

conductor

insulation

filler

inner sheath
concentric conductor
separator

sheath

APPLICATIONS

NHXCH FE180 PH90/ES0 0,6/1 kV fire resistant power cables, insulated and sheathed with halogen free
compounds, are intended for power supply to fire protection equipment which is to operate in fire conditions (e.g.
water pumps in fire extinguishing systems, smoke removing fans).

Halogen free cables shall be applied in locations where, in case of fire, higher safety for human beings and
expensive electronic equipment is required.

Functions of the cables are maintained — power is supplied to equipment which must operate in fire conditions
and during fire fighting. The cables are flame retardant and their smoke emission is low, emitted fumes are non
toxic and non corrosive.

The cables are certified by Scientific and Research Development Centre for Fire Protection (Centrum Naukowo-
Badawcze Ochrony Przeciwpozarowej) at Jozefow — Certificate of Conformity No. 2412/2007.

The cables are suitable for indoor and outdoor installations.

CONSTRUCTION

conductor - bare copper, solid or stranded according to PN-EN 60228, EN 60228,

insulation - mica tape and halogen free cross-linked compound insulation - colours in
accordance with PN-HD 308,

filler - filler made of halogen free compound,

inner sheath - inner sheath made of halogen free compound,

concentric conductor - concentric conductor made of bare copper wires and a copper tape binder
wrapped over the inner sheath,

separator - polyester tape,

sheath - orange, cable sheath made of halogen free compound according to HD 604 S1
and VDE 0276-604 — HM4, (oxygen index bigger than 35%).
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CHARACTERISTICS

The cables maintain their functions for 90 minutes, meeting requirements of DIN 4102-12 and PN-EN 50200 standards

Conductor cross-section
Number of conductors Nominal conductor cross-section
no mm?
1 16 + 400
2-5 1+240
7-19 1:1.5: 2514
24 - 40 1;1.5:25
Operating voltage 0.6/1 kV Operating temperature range o
L 40KV mns Gty atalation from - tg +70°C
lmnisnl':lrﬁﬂﬂ Ll i 1x10" Q-em Minimum bending radius 12 x cable diameter
Inductance, approximate 0.7 mH/km Cable combustibility flame retardant

Corrosivity of emitted gases per Circuit integrity

PN-EN 50267-2-3, [EC 60754-2 ES0 DIN 4102-12
pH, approximate 6.8 PHS0 PN-EN 50200 or PN-EN 50362
. CE“‘L“C“‘T'S‘ e e/ Insulation integrity FE180  IEC 60331-21; IEC 60331-11
moke density per e
Combustibility tests PN-EN 50266-2-4, IEC 60332-3-24,
PN-EN 50268-2-3, IEC 61034-2 . PN-EN 50200 and PN-EN 50362
light transmittance, minimum 94%
Reference standards AT-0603-0064/2006, WT-TK-44
DIN VDE 0266
PN-HD 604 S1

‘Circuit integrity is dependent on installation method.

€ = the cable meets requirements of the low voltage directive 2006/95/WE

Number Cable ) Nurmber Cable .
AticeNo, | - Ofconduciors | oS |copperindex| COHIEWSIOM | | anicleNo, | SnASIT | SEr | copperindex| Cohie O™
cross-section (appr.) cross-section (appr.)
mm?® mm kg/km kg/km mm?* mm kg/km kg/km
3x15RENS5 | 166 432 | 360 ; 4xb60REBO | 228 | 280 | 770
3x25RE2S5 7 72 430 4 x 10 RE/O 25,1 384 1140
3x40REMD 18,8 15 520 4x16REM6 | 262 614 1340
3x6,0 RE/E,0 20,8 173 660 4 x 25 RM/16 32,8 960 2100
3 %10 READ 238 288 | 940 _ 4x35REME | 358 | 1498 2610
3x16 RE/MB 26,2 461 1340 4 x 50 RM/25 354 2160 2950
3 x25 RMIM6E 304 720 1750 = 2
3 x 35 RM/16 33,0 1190 2160 7 x1,5RE/2,5 20,7 101 580
3 x50 RM/25 a0 1723 2840 e R S RERE| S 168 890
4 x1,5RE/N.5 16,8 81 390
4x25RE/25 19,0 96 500 12x1,56RE25 | 259 101 935
4%x40REM,0 201 154 600 12x 2,5 RE/4,0 27,9 168 1150
RE - single wire round conductor; Other cross-sections and conductor counts available on request.
RM - multiwire round conductor
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FIRE RESISTANT HALOGEN FREE CABLES

conductor
insulation
pair

cable core

separator

sheath

APPLICATIONS

HTKSH FE180 PH90/E30-E90 fire resistant and halogen free cables are intended for installation in alarm,
signalling, transmission, sound warning and similar systems, also for data processing systems and for analogue
or digital data transmission in industrial electronics and control zpplications in objects of sharp fire protection
requirements, particularly in fire alarm and fire automatic control systems.

Halogen free cables are applied in locations where, in case of fire, higher safety for human beings and expensive
electronic equipment is required.

Functions of the cables are maintained — data are transmitted and power is supplied to equipment which must
operate in fire conditions and during fire fighting (e.g. emergency lighting). The cables are flame retardant and
their smoke emission is low, emitted fumes are non toxic and non corrosive.

The cables are suitable for indoor installations.

CONSTRUCTION

conductor -~ bare copper, solid,

insulation - mica tape and halogen free compound insulation - colours in accordance with PN-92/T-
90321 standard,

pair - insulated conductors twisted into pairs,

cable core - pairs laid-up into a cable core,

separator - polyester tape,

sheath - red, cable sheath made of halogen free compound according to EN 50290-2-27 and
VDE 0250-214 — HM2, (oxygen index bigger than 35%).
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CHARACTERISTICS

The cables maintain their functions for 90 minutes, meeting requirements of DIN 4102-12 and PN-EN 50200 standards

Conductor diameter mm 0.8 1.0 1.4 1.8 2.3 2.8

Conductor cross-section mm? 05 |075| 1.5 | 25 4 6

DC loop resistance at 20°C, maximum Q/km 75 48 | 245|149 | 93 6.3

Capacitance between maximum 120 | 120 | 120 | 120 | 120 | 120

nF/km

conductors at 1 kHz average 60 | 7o | 70 | 70 | %0o0 | 200

Operating voltage 240V Operating temperature range ; ;
during operation rom -30to + 80°C

Vogtag? et . " anskiinus during installation from -5to+70°C
Insulation resnstanc.e, minimum 100 MQ-km Minimum bending radius 10 x cable diameter
Inductance, approximate 0.7 mH/km

Corrosivity of emitted gases per

PN-EN 50267-2-3, IEC 60754-2
pH, approximate 6.8
conductivity, approximate 0.4 pS/mm

Smoke density per
PN-EN 50268-2-3, IEC 61034-2

light transmittance, minimum 94%

Cable combustibility

Combustibility tests

Circuit integrity ’
E30-E90

PHS0

Insulation integrity FE180
Reference standards

flame retardant
PN-EN 60332-1-2

DIN 4102-12
PN-EN 50200 or EN 50362

IEC 60331-21; IEC 60331-11

WT-TK-43
PN-92/T-90320
PN-92/T-90321

*Circuit integrity is dependent on installation method.

C € = the cable meets requirements of the low voltage directive 2006/95/WE

Number Cable Cable
Cable of pairs (x 2) outer Copper weiclbit
type x conductor | diameter | index (a gr]
diameter (appr.) HRE
mm mm kg/km kg/km
HTKSH FE180
PHI0/E30-E90 1x2x0.8 6.5 15 B1
HTKSH FE180
PHY0/E30-E90 | 1%2x1.0 7.7 20 70

Other diameters and conductor counts available on request.
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FIRE RESISTANT HALOGEN FREE CABLES

conductor
insulation
pair

cable core
separator

shielding

sheath

APPLICATIONS

HTKSHekw FE180 PHO0/E30-E90 fire resistant and halogen free cables are intended for installation in alarm,
signalling, transmission, sound warning and similar systems, also for data processing systems and for analogue
or digital data transmission in industrial electronics and control applications in objects of sharp fire protection
requirements, particularly in fire alarm and fire automatic control systems.

Halogen free cables are applied in locations where, in case of fire, higher safety for human beings and expensive
electronic equipment is required.

Functions of the cables are maintained — data are transmitted and power is supplied to equipment which must
operate in fire conditions and during fire fighting (e.g. emergency lighting). The cables are flame retardant and
their smoke emission is low, emitted fumes are non toxic and non corrosive.

Cable circuits are protected by an overall electrostatic shield against external electric field interferences.
The cables are suitable for indoor installations.

CONSTRUCTION
conductor - bare copper, solid,
insulation - mica tape and halogen free compound insulation - colours in accordance with PN-92/T-

90321 standard,
pair - insulated conductors twisted into pairs,

cable core - pairs laid-up into a cable core,

separator - polyester tape,

shielding - overall electrostatic shield incorporating a plastic laminated metal foil and a tinned
copper drain wire @ 0.8 mm,

sheath - red, cable sheath made of halogen free compound according to EN 50290-2-27 and
VDE 0250-214 — HM2, (oxygen index bigger than 35%).
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CHARACTERISTICS

The cables maintain their functions for 90 minutes, meeting requirements of DIN 4102-12 and PN-EN 50200 standards

Conductor diameter mm 0.8 1.0 14 (1.8 | 23 | 28
Conductor cross-section mm? 0.5 | 075 | 1.5 2.5 4 6
DC loop resistance at 20°C, maximum Q/km 75 48 | 245|149 | 9.3 | B.3
Capacitance between maximum 200 | 200 | 200 | 200 | 200 | 200
nF/km
conductors at 1 kHz average 90 | 130 | 130 | 130 | 150 | 150
Operating voltage 240V Operating temperature range .
Voltage test N s R o from 8 to + 70°C
Insulation resistanc.e, isiiat R Minimum bending radius 10 x cable diameter
Induanes spproximats G2 metlan Cable combustibility flame retardant
N B e e gamne her Combustibiliy tests PN-EN 60332-1-2
pH, approximate 6.8 Circuit integrity
conductivity, approximate 0.4 uS/mm E30-E90 DIN 4102-12
Smoke density per PH90 PN-EN 50200 or EN 50362
PN',E%??;?S&&?;JE: ,?J,ﬁfn‘tfn 94% Insulation integrity FE180  IEC 60331-21; IEC 60331-11

Reference standards

WT-TK-43
PN-92/T-90320
PN-92/T-80321

‘Circuit integrity is dependent on installation method.

C€ = the cable meets requirements of the low voltage directive 2006/95/WE

Number Cable Cable
Cable of pairs (x 2) outer Copper eight
type x conductor | diameter | index (a gr)
diameter (appr.) ppr,
mm mm kg/km kaglkm
HTKSHekw
FE180 1x2x0.8 74 15 66
PH90/E30-ES0
HTKSHekw
FE180 1x2x1.0 7.8 20
PHI0/E30-ES0

Other diameters and conductor counts available on request.
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FIRE RESISTANT HALOGEN FREE CABLES

conductor
insulation
pair

cable core
separator

shielding

sheath

APPLICATIONS

JE-H(St)H...Bd FE180 PH90/E30-E90 fire resistant and halogen free cables are intended for installation in
alarm, signalling, transmission, sound warning and similar systems, also for data processing systems and for
analogue or digital data transmission in industrial electronics and control applications in objects of sharp fire
protection requirements, particularly in fire alarm and fire automatic control systems.

Halogen free cables are applied in locations where, in case of fire, higher safety for human beings and expensive
electronic equipment is required.

Functions of the cables are maintained — data are transmitted and power is supplied to equipment which must
operate in fire conditions and during fire fighting (e.g. emergency lighting). The cables are flame retardant and
their smoke emission is low, emitted fumes are non toxic and non corrosive.

Cable circuits are protected by an overall electrostatic shield against external electric field interferences.
The cables are suitable for indoor installations.

CONSTRUCTION

conductor - bare copper, solid,

insulation - mica tape and halogen free compound insulation - colours in accordance with PN-92/T-
90321 standard,

pair - insulated conductors twisted into pairs,

cable core - pairs laid-up into a cable core,

separator - polyester tape,

shielding - overall electrostatic shield incorporating a plastic laminated metal foil and a tinned
copper drain wire,

sheath - red, cable sheath made of halogen free compound according to EN 50290-2-27 and
VDE 0250-214 — HM2, (oxygen index bigger than 35%).

TECHNOKABEL SA, 04-343 \Warszawa, ul. Nasielska 55, POLAND www.technokabel com.pl K216A01A

Export Department: tel +(48 22) 516 97 67, fax +(48 22) 516 97 87 export@technokabel.com.pl




(TECHNOKABEL) - -
9001:2000

JE-H(St)H...Bd FE180 PH90/E30-E90

CHARACTERISTICS
The cables maintain their functions for 90 minutes, meeting requirements of DIN 4102-12 and PN-EN 50200 standards

Conductor diameter mm 0.8 1.0 1.4 1.8 2.3 2.8
Conductor cross-section mm?® 05 [ 075 15 | 25 4 6
DC loop resistance at 20°C, maximum Q/km 75 48 | 245 | 149 | 93 6.3
Capacitance between maximum 200 | 200 | 200 | 200 | 200 | 200
nF/km
conductors at 1 kHz average 90 | 130 | 130 | 130 | 150 | 150
Operating voltage 240V Operating temperature range .
during operation from-30to+80°C
Voltag? s y _ 1.5 kn\;Q"T during installation from -5to+70°C
:nsulatlon resmtanc_e, S 100 i Minimum bending radius 10 x cable diameter
(l;ducta.n.ce. ?pprfjtrt:ate 0.7 mHkm Cable combustibility flame retardant
pﬂi?ﬁ\gg;éfg é ?Eg%%%%gg Combustibility tests PN-EN 60332-1-2
pH, approximate 6.8 Circuit integrity‘
conductlelty, approximate 0.4 uS/mm E30-ESO DIN 4102-12
gmc&Kﬁ gggggygpgrmc R PHS0 PN-EN 50200 or EN 50362
light transmittalnce, Hinimum 94% Insulation integrity FE180 IEC 60331-21; IEC 60331-11
Reference standards VDE 0815

“Cireuit integrity is dependent on installation method.

L€ = the cable meets requirements of the low voltage directive 2006/95/WE

Number Cable
Cable of pairs (x 2) ~outer Copper |Cable weight
type x conductor | diameter | index (appr.)
diameter (appr.)
mm mm ka/km kg/km
JE-H(St)H FE180
PHOO/E30-E90 1x2x0,8Bd 74 15 66

Other diameters and conductor counts available on request.
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