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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 power and
communication non-halogen cables with circuit integrity maintenance. Persons witnessing the test:

Representatives of the sponsor: Mrs. Alina Rychlik - Paradowska (Zaklady Kablowe Bitner)
Mr. Adam Cichon (Zaklady Kablowe Bitner)
Mr. Jan Krajewski (Zaklady Kablowe Bitner)

Test directed by: Mr. Stefan Réstocky
Test carried out by: Mr. Miroslav Hudak
Operator: Mr. Jan Hurajt

2. MEASURING EQUIPMENT

I dentification number M easuring equipment Note
F 90 002 Horizontal test furnace for fire testing -
E 69 005 PL C system for data acquisition and control -
TECOMAT NS 950
F 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 | pressureinside the test
+150) Pa furnace
F 06 50L, F 06,502, F 06 503, F 06 504 | by eyt Funce sccording
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
PL C 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 signa panel -

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 businesses BAKS, NIEDAX
and CABLOFIL according to requirements of the sponsor. Mounting of cables and weights into the
supporting system was carried out by workers of the test sponsor.
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4. PREPARATION OF THE TEST
4.1 DESCRIPTION OF THE SPECIMEN STRUCTURE

Test specimen comprised from power and communication non-halogen cables and supporting
systems:

- BAKS with accessories — ceiling ledges with clamps UKOL, clamps UEF and sleeves — OZMO;

- NIEDAX with accessories — clamps SAS;

- OBO Bettermann with accessories — trays WDK-H 40060 and sleeves (type 1015);

- CABLOFIL with accessories — basket cable trays.

Cabless NHXH - 4x1,5 RE E90 MICA (4%)
NHXH - 4x50 RM E90 MICA (8x)
(N)HXH - 4x1,5 RE E90 CERAMIC (2x)
(NYHXCH - 4x1,5 RE/1,5 E90 MICA (2x)
(N)HXCH - 4x1,5 RE/1,5 E90 CERAMIC (4x)
(NYHXCH - 4x50 RM/25 E90 MICA (2x)
JE-H(SH)H - 2x2x0,8 E90 MICA (12x)
JE-H(SHH - 2x2x0,8 E90 CERAMIC (4x)
HTK SH(ekw) - 2x1 FE180/PH90 (2x)

Supporting system BAK S: ceiling installation was used for specimen test.

Ceiling installation: was made by cable clips UEF and sleeves OZMO, which were fixed to ceiling by
dowels (type SRO M6x30) in spacing of 300 mm and by ceiling ledges (type SDOC 600) which were
fixed to ceiling by three dowels (type PRSO M8x75) in spacing of 300 mm. Cables were fixed to
ledges by clips (type UKOL) in spacing of 300 mm.

Types of individual components are from catalogue BAK'S 8/2006.

Supporting system NIEDAX: ceiling installation was used for specimen test.

Ceiling ingtallation: was made by cable clips SAS depending on the diameter of cable which were
fixed to ceiling by dowels (type DAM M6x50) in spacing of 300 mm and 600 mm.

Supporting system OBO Bettermann: ceiling installation was used for specimen test.

Ceiling installation: was made by cable sleeves (type 1015) depending on the diameter of cable which
were fixed to ceiling by dowels (type FNA Il 6) in spacing of 600 mm and trays WDK-H
40060.

Supporting system CABL OFIL : suspension track were used for specimen test.

Suspension track No. 1: was made of four hangers combined of horizontal support (type RCSN 400)
and two threaded bar M8 with washers and nuts M8 and two hangers (type PA23) which were fixed
to steel profiles U 100. These profiles were fixed to ceiling in spacing of 1200 mm. Trays (type
CF54/300) were fixed to horizontal supports. Load-bearing system was loaded with 20 kg/m.
Suspension track No. 2: was made by three hangers combined of console (type CEQ100) and holder
(type CAT30) with threaded bar M6 which was fixed to ceiling by dowels (type HKD-S6x40) in
spacing of 1200 mm. Trays (type CF30/50) were fixed to holders. Load-bearing system was loaded
with 2 kg/m.

Types of individual components are from catalogue CABLOFIL 9/2006.

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
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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 [%0] Ambient air temperature[°C]
mean standard deviation mean standard deviation
49,9 5,2 23,3 0,6

The equilibrium state of test specimen humidity was not determined. The test specimen did not
comprise hygroscopic material.

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]
25. 10. 2007 60,1 14,7

FIRES 064/S-01/09/2006-E
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The measured values are shown in tables that form an integral part of thistest report.

5.3 EVALUATION OF THE TEST

SPECIMENS

Timeto first failure/interruption
of conductor

Specimen 1. cable NHXH - 4x1,5 RE E90 MICA

90 minutes no failure/interruption

Specimen 2: cable NHXH - 4x1,5 RE E90 MICA

86 minutes

Specimens 3,4: cables NHXH - 4x50 RM E90 MICA

90 minutes no failure/interruption

Specimens 5,6: cables NHXCH - 4x50 RM/25 E90 MICA

90 minutes no failurefinterruption

Specimen 7: cable NHXH - 4x50 RM E90 MICA

81 minutes

Specimen 8: cable NHXH - 4x50 RM E90 MICA

79 minutes

Specimens 9, 10: cablesNHXCH - 4x1,5 RE/1,5 E9Q0 MICA

90 minutes no failur e/interruption

Specimen 11: cable NHXH - 4x1,5 RE E90 MICA 90 minutes no failure/interruption
Specimen 12: cable NHXH - 4x1,5 RE E90 MICA 78 minutes
Specimen 13: cable NHXH - 4x50 RM E90 MICA 63 minutes
Specimen 14: cable NHXH - 4x50 RM E90 MICA 90 minutes no failure/interruption
Specimen 15: cable NHXH - 4x50 RM E90 MICA 90 minutes no failure/interruption
Specimen 16: cable NHXH - 4x50 RM E90 MICA 73 minutes
Specimen 17: cable (N)HXCH - 4x1,5 RE/1,5 E90 CERAMIC 69 minutes
Specimen 18: cable (N)HXCH - 4x1,5 RE/1,5 E90 CERAMIC 68 minutes
Specimen 19: cable (N)HXCH - 4x1,5 RE/1,5 E90 CERAMIC 40 minutes
Specimen 20: cable (N)HXCH - 4x1,5 RE/1,5 E90 CERAMIC 47 minutes

Specimens 21,22 cables (N)HXH - 4x1,5 RE E90O CERAMIC 90 minutes no failurefinterruption

Specimens 52, 53, | bundle of six cables JE-H(St)H - 2x2x0,8 E90

54, 55, 56, 57: MICA 90 minutes no failurefinterruption

Specimens 58, 59: cables JE-H(St)H - 2x2x0,8 E90 MICA 90 minutes no failure/interruption

Specimen 60A: cable HTK SH(ekw) - 2x1 FE180/PH90 47 minutes

Specimen 60B: cable HTK SH(ekw) - 2x1 FE180/PH90 15 minutes

Specimens 61, 62: cables JE-H(SHH - 2x2x0,8 E90 MICA 90 minutes no failure/interruption

Specimens 63, 64: cables JE-H(SHH - 2x2x0,8 E90 MICA 90 minutes no failure/interruption

Specimen 65: cable JE-H(StH)H - 2x2x0,8 E90 CERAMIC 34 minutes
Specimen 66: cable JE-H(St)H - 2x2x0,8 E90 CERAMIC 57 minutes
Specimen 67: cable JE-H(St)H - 2x2x0,8 E90 CERAMIC 81 minutes
Specimen 68: cable JE-H(SH)H - 2x2x0,8 E90 CERAMIC 88 minutes

The fire test was discontinued in 92" minute at the request of sponsor.

Specimens S1 — S22 were tested by three-phase voltage supply 3 x 230/400V with bulbs 240V / 60 W.
Specimens S52 — S68 were tested by one-phase voltage supply 1 x 110V with LED diodes 3V /0,03W.
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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 allowed 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 laboratory
FIRES Ltd. Batizovce. .

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

| ssued by: Responsible for the technical side of thisreport:

J _ \"Q\ '(f-r?; //
- " E'mr,s %
Ing. Stefan Rastocky e Miroslav Hudak
leader of the testing laboratory e gl technician of the testing laboratory

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 Fireresistance tests — Part 1: General requirements

8. LIST OF APPENDICES

Appendix 1 Measured values inside the test furnace

Appendix 2 Measured values inside the test furnace / graph
Appendix 3 Measured times of tested specimens from S1 to S8
Appendix 4 Measured times of tested specimens from S9 to S16
Appendix 5 Measured times of tested specimens from S17 to S22
Appendix 6 Measured times of tested specimens from S52 to S59
Appendix 7 Measured times of tested specimens from S60 to S67
Appendix 8 Layout of cablesin the test furnace

Appendix 9-10 Photos taken before and after the fire test

Appendix 11- 36 Drawings
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Appendix: 1

Measured values inside the test furnace

Time I Temperature [°C] Deviation [Pressure
tImnll Td1 | Td2 | Td3 | Td4 | Td5 | Tdé | Td7 | Td8 | Tave | Tn | To | del[%] | pIPal

0 393 | 495 | 454 | 26,2 417 | 396 | 390 | 274 | 385 | 20,0 | 144 0,0 -0,2

5 611,9 | 624,0 | 620,6 | 530,7 | 638,2 | 648,0 | 621,4 | 531,3 ] 603,3 | 576,1 ] 15,5 -8,8 10,9
10 | 677,3 | 699,4 | 691,1 | 632,7 | 712,0 | 725,4 | 701,2 | 634,1 | 684,2 | 678,4 | 12,2 -2,1 12,6
15 | 733,0 | 749,3 | 736,9 | 683,2 | 769,6 | 778,0 | 753,2 | 686,0 | 736,2 | 738,6 | 12,2 -1,5 13,1
20 | 7523 | 761,3 | 753,4 | 727,7 | 777,6 | 783,0 | 773,6 | 720,0 | 756,1 | 781,4 | 11,9 -1,2 12,5
25 ]766,1 | 772,0 | 769,0 | 743,9 | 812,3 | 808,3 | 797,0 | 738,1 ] 7758 | 814,6 11,7 -2,2 13,9
30 ] 823,7 | 832,0 | 825,3 | 810,9 | 864,3 | 855,3 | 848,9 | 792,0 ] 831,6 | 841,8 | 11,7 -2,2 15,4
35 ] 8354 | 842,3 | 837,1 | 827,4 | 8759 | 866,3 | 858,2 | 815,0 | 844,7 | 864,8 | 11,5 -2,1 14,5
40 | 861,4 | 863,6 | 8459 | 8339 | 895,0 | 884,8 | 868,5 | 826,3 | 859,9 | 884,7 | 11,3 -2,1 16,0
45 ] 865,6 | 869,8 | 850,8 | 834,4 | 907,6 | 897,5 | 881,5 | 829,3 ] 867,1 | 902,3 | 11,2 -2,3 16,0
50 | 872,5 | 878,2 | 860,5 | 842,8 | 920,0 | 908,5 | 893,6 | 841,1 | 877,2 | 918,1 | 11,1 -2,5 16,4
55 ] 931,3 | 940,1 | 957,7 | 952,3 | 963,9 | 966,3 | 971,0 | 927,4 ] 951,3 ]| 932,3 | 11,1 -2,4 14,9
60 | 944,5 | 957,6 | 987,8 | 9856 | 948,1 | 946,3 | 950,6 | 939,3 | 957,5 | 945,3 | 11,1 -2,0 11,3
65 ] 946,7 | 960,4 | 985,6 | 984,3 | 957,8 | 951,5 | 954,0 | 936,6 | 959.6 | 957.3 ] 11,0 -1,8 11,9
70 ] 959,7 | 973,6 | 998,2 | 998,0 | 972,0 | 965,5 | 967,5 | 951,5 ] 973,3 | 968,4 ] 10,8 -1,6 11,9
75 ] 973,8 | 986,4 | 1010,0 | 1011,0 | 988,8 | 982,0 | 984,4 | 967.6 ] 988,1 | 978,7 110,7 -1.4 12,2
80 | 986,8 | 998,5 | 1021,0| 1022,0 | 1003,0| 995,0 | 993,8 | 979,4 ] 1000,0| 988,4 | 11,2 -1,2 11,8
85 ] 997,2 11010,01033,0 | 1032,0 {1013,0 | 1007,0 | 1008,0 | 992,1 J1011,8 [ 997.4 ]112,9 -1,1 12,2
90 ]1009,0|1022,0 | 1044,0 | 1046,0 | 1029,0 | 1021,0 | 1019,0 |1005,0 J1024,8 {1005,9 13,8 -0,9 10,9
91 ]1010,0| 1024,0 | 1044,0 | 1047,0 | 1031,0 | 1024,0 |1022,0 | 1007,0 J1026,7 |1007,6 }13,5 -0,8 11,6
92 ]1013,0( 1027,0| 1046,0 | 1046,0 | 1032,0 | 1027,0 | 1026,0 | 1009,0] 1028,5 | 1009,2] 13,6 -0,8 11,5
93 ]1016,0] 1029,0| 1050,0| 1051,0 | 1034,0 | 1027,0] 1027,0 | 1012,0] 1031,2| 1010,8] 13,8 -0,8 11,7

Tave Average temperature in the test furnace calculated from plate thermometers

Tn
To
de
P

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

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

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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I
Q
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Measured values inside the test furnace / graph
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Appendix: 3

Measured time of tested specimens from S1 to S8

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
1-L1 no failure / interruption
S1 2-12 no failure / interruption
3-L3 no failure / interruption
4-PEN no failure / interruption
5-L1 X
6-L2 86:27
S2 7-L3 X
8-PEN X
9-L1 no failure / interruption
S3 10-L2 no failure / interruption
11-L3 no failure / interruption
12-PEN no failure / interruption
13-L1 no failure / interruption
S4 14-12 no failure / interruption
15-L3 no failure / interruption
16-PEN no failure / interruption
17-L1 no failure / interruption
S5 18-L2 no failure / interruption
19-L3 no failure / interruption
20-PEN no failure / interruption
21-L1 no failure / interruption
S6 22-1.2 no failure / interruption
23-L3 no failure / interruption
24-PEN no failure / interruption
25-L1 81:10
26-L2 X
S1 27-L3 X
28-PEN X
29-L1 X
30-L2 X
S8 31-L3 79:25
32-PEN X
Specimens 1,2: cables NHXH - 4x1,5 RE E90 MICA
Specimens 3,4: cables NHXH - 4x50 RM E90 MICA
Specimens 5,6: cables NHXCH - 4x50 RM/25 ES0 MICA
Specimens 7,8: cables NHXH - 4x50 RM E90 MICA
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
S9 34-L2 no failure / interruption
35-L3 no failure / interruption
36-PEN no failure / interruption
37-L1 no failure / interruption
sS10 38-L2 no failure / interruption
39-L3 no failure / interruption
40-PEN no failure / interruption
41-L1 no failure / interruption
S11 42-12 no failure / interruption
43-L3 no failure / interruption
44-PEN no failure / interruption
45-L1 78:55
46-L2 X
S12 47-L3 X
48-PEN X
49-L1 X
50-L2 63:19
S13 51-L3 63:19
52-PEN X
53-L1 no failure / interruption
S14 54-12 no failure / interruption
55-L3 no failure / interruption
56-PEN no failure / interruption
57-L1 no failure / interruption
sS15 58-L2 no failure / interruption
59-L3 no failure / interruption
60-PEN no failure / interruption
61-L1 X
62-L2 73:15
S16 63-L3 73:15
64-PEN X

Specimens 9,10: cables NHXCH - 4x1,5 RE/1,5 E90 MICA
Specimens 11,12: cables NHXH - 4x1,5 RE E90 MICA
Specimens 13,14: cables NHXH - 4x50 RM E90 MICA
Specimens 15,16: cables NHXH - 4x50 RM E90 MICA

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 S22

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
65-L1 X
66-L2 69:05
S17 67-L3 X
68-PEN X
69-L1 68:50
70-L2 68:50
S18 71-L3 68:50
72-PEN X
73-L1 X
74-12 X
S19 75-L3 X
76-PEN 40:09
77-L1 X
78-L2 X
S20 79-L3 X
80-PEN 47:10
81-L1 no failure / interruption
S21 82-L2 no failure / interruption
83-L3 no failure / interruption
84-PEN no failure / interruption
85-L1 no failure / interruption
S22 86-L2 no failure / interruption
87-L3 no failure / interruption
88-PEN no failure / interruption

Specimens 17,18: cables (N)HXCH - 4x1,5 RE/1,5 E90 CERAMIC
Specimens 19,20: cables (N)HXCH - 4x1,5 RE/1,5 E90 CERAMIC
Specimens 21,22: cables (N)HXH - 4x1,5 RE E90 CERAMIC

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 S59

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
209-L no failure / interruption
S52 210-PEN no failure / interruption
211-L no failure / interruption
212-PEN no failure / interruption
213-L no failure / interruption
S53 214-PEN no failure / interruption
215-L no failure / interruption
216-PEN no failure / interruption
217-L no failure / interruption
S54 218-PEN no failure / interruption
219-L no failure / interruption
220-PEN no failure / interruption
221-L no failure / interruption
S55 222-PEN no failure / interruption
223-L no failure / interruption
224-PEN no failure / interruption
225-L no failure / interruption
S56 226-PEN no failure / interruption
227-L no failure / interruption
228-PEN no failure / interruption
229-L no failure / interruption
S57 230-PEN no failure / interruption
231-L no failure / interruption
232-PEN no failure / interruption
233-L no failure / interruption
S58 234-PEN no failure / interruption
235-L no failure / interruption
236-PEN no failure / interruption
237-L no failure / interruption
S59 238-PEN no failure / interruption
239-L no failure / interruption
240-PEN no failure / interruption
Specimens
52,53,54,55,56,57: bundle of six cables JE-H(St)H - 2x2x0,8 E90 MICA
Specimens 58,59: cables JE-H(St)H - 2x2x0,8 E90 MICA

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 / 0,03W.
Circuit breakers with rating 3 A were used.
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Appendix: 7

Measured time of tested specimens from S60 to S68

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
241-L 47.10
S60A 242-PEN X
243-L 15:28
S60B 244-PEN X
245-L no failure / interruption
S61 246-PEN no failure / interruption
247-L no failure / interruption
248-PEN no failure / interruption
249-L no failure / interruption
S62 250-PEN no failure / interruption
251-L no failure / interruption
252-PEN no failure / interruption
253-L no failure / interruption
S63 254-PEN no failure / interruption
255-L no failure / interruption
256-PEN no failure / interruption
257-L no failure / interruption
S64 258-PEN no failure / interruption
259-L no failure / interruption
260-PEN no failure / interruption
261-L 34:23
262-PEN X
S65 263-L X
264-PEN X
265-L X
266-PEN X
S66 267-L 57:22
268-PEN X
269-L 81:56
270-PEN X
S67 271-L X
272-PEN X
273-L 89:17
274-PEN 88:36
S68 275-L X
276-PEN X

Specimens 60A,B: cables HTKSH(ekw) - 2x1 FE180/PH90

Specimens 61,62: cables JE-H(St)H - 2x2x0,8 E90 MICA
Specimens 63,64: cables JE-H(St)H - 2x2x0,8 E90 MICA
Specimens 65,66: cables JE-H(St)H - 2x2x0,8 E90 CERAMIC
Specimens 67,68: cables JE-H(St)H - 2x2x0,8 E90 CERAMIC

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 / 0,03W.
Circuit breakers with rating 3 A were used.
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Layout of cables in the test furnace

S WDG“EWMGODD e} [ea] J |_ IE
gy Loy v o o
s22-19 S518-15 S14-13 S17 -
S68-67 566-65 S64-63 862-60 S4-1| 857-52
559-58
Neo.1 MNo.2

Suspension tracks

Specimens 1,2: cables NHXH - 4x1,5 RE E90 MICA

Specimens placed in the basket cable tray (CABLOFIL)

Specimens 3,4: cables NHXH - 4x50 RM E90 MICA

Suspension track No.1

Specimens 5,6: cables NHXCH - 4x50 RM/25 E90 MICA

Specimens 7,8: cables NHXH - 4x50 RM E90 MICA

Specimens placed in ceiling clips SAS (NIEDAX)

Specimens 9,10: cables NHXCH - 4x1,5 RE/1,5 E90 MICA

in spacing of 600 mm

Specimens 11,12:

cables NHXH - 4x1,5 RE E90 MICA

Specimens 13,14:

cables NHXH - 4x50 RM E90 MICA

Specimens placed in ceiling clips SAS (NIEDAX)
in spacing of 300 mm

Specimens 15,16:

cables NHXH - 4x50 RM E90 MICA

Specimens 17,18:

cables (N)HXCH - 4x1,5 RE/1,5 E90 CERAMIC

Specimens placed in ceiling profile ledges with clips UKO
(BAKS) in spacing of 300 mm

Specimens 19,20:

cables (N)HXCH - 4x1,5 RE/1,5 E90 CERAMIC

Specimens placed in ceiling clips OZMO (BAKS)
in spacing of 300 mm

Specimens 21,22:

cables (N)HXH - 4x1,5 RE ES0 CERAMIC

Specimens placed in ceiling clips UEF (BAKS)
in spacing of 300 mm

Specimens
52,53,54,55,56,57:

bundle of six cables JE-H(St)H - 2x2x0,8
E90 MICA

Specimens placed in the basket cable tray (CABLOFIL)
Suspension track No.2

Specimens 58,59:

cables JE-H(St)H - 2x2x0,8 E90 MICA

Specimens placed in the basket cable tray (CABLOFIL)
Suspension track No.1

Specimens 60A,B:

cables HTKSH(ekw) - 2x1 FE180/PH90

Specimens placed in the tray WDK-H 40060 (OBO) with
ceiling clips 1015 (OBO) in spacing of 600 mm

Specimens 61,62:

cables JE-H(St)H - 2x2x0,8 E90 MICA

Specimens placed in the tray WDK-H 40060 (OBO) with
ceiling clips 1015 (OBO) in spacing of 600 mm

Specimens 63,64:

cables JE-H(St)H - 2x2x0,8 E90 MICA

Specimens placed in ceiling clips SAS (NIEDAX)
in spacing of 600 mm

Specimens 65,66:

cables JE-H(St)H - 2x2x0,8 E90 CERAMIC

Specimens placed in ceiling profile ledges with clips UKO
(BAKS) in spacing of 300 mm

Specimens 67,68:

cables JE-H(St)H - 2x2x0,8 E90 CERAMIC

Specimens placed in ceiling clips OZMO (BAKS)
in spacing of 300 mm
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Photos taken beforethetest
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Photos taken after the ter mination of the test
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Palznie 9,
Badanie systemdw tras kablowych wg normy DIN 4102-12 w Fires. Batizovee, w dniu 25.10.2007,

Zestawienie kabli i osprzetu.

sir.1/2

Kable BITNER + osprzgt BAKS
k ;s drednica [rm] Orddleglodé pozycja
ve Symbaol kabla pric ;;"Ik;;’"r;] Osprzet e ohcigtenic i I
22 [(N)HXH4x 1.5 17.3-17.8 /0,42 Lichwyt UEF — I
YT i
21 [INJHXH4x 1.3 17.3-17.5 /042 | Kotwa SROM 6x20
68 JEJ’I{?’“H Ix2xD8 11.3-12.8 /0,14
CCramic
20 [(NJHXH4x 1.5 17.3-17.8 10,42 Uchwyt OZMO R 3
67 |JEHGOH 2x2x0.8 | o oy, | Ketwa SROM 6x30
ceramic
19 [(NHXH 4 x 1.5 17.3-17.8 0,42
18 |(INJHXCH 4 x 1.5/1,5 18.5-18.8/ 046
17 |(NIJHXCH 4 x 1.5/1,5 18 5-18.80 046
16 |NHXH 4 x50 40.3-41.4 1338 Uchwyt UKO |
15 | NHXH 4 x 50 40.3-41.4 /338 Eﬁi:ﬂ;?gﬁ 300mm 3
2 2wt
66 |JEHISOH Zx2x08 |10 hg 14 8x75
Coramic
4 3
65 = H{SI)H 2x2x08 11,5-12.8i10.14
. ceramic
Kable BITNER + osprzet NIEDAX (co 30 cm)
; ; frednica | 1 Odleglosd g | pozyeja
vE Symbol kabla I!:}')‘:LTI-,;T:] Osprzet indr obciadenic W piect CES
14 |NHXH 4 x 50 36.1-39.4/ 3.0 Uchwyt SAS 47 00 4
13 | NHXH 4 x 50 36.1-39.4/ 3.0 | Kotwa DAM 6x5 o
Kahle BITNER + ospreet NIEDAX (co 60 cm)
vz Symbol kabla s Ospragt U:.lﬁﬂ oheigene | RO | oo
= 2 7
gy [TEHOOH 22308 | yesnairois "
mika Uchwyt SAS 12 " 5
63 JI-:—H[.‘il]H 2x2x08 11.5-12.8/ 0.18 Kotwa DAM 6x35
mika
12 |NHXH4 x 1.5 16,0-17.00 0.4 Uchwyi SAS 18 St 6
11 |[NHXH4x 1,5 16.0-17.00 0.4 | Kotwa DAM 6x3
10 | WNHXCH 4 x 1,5/1.5 Lichwyt SAS 20 — 7
09 | NHXCH4 x 1,5/1.5 Kotwa DAM 6x5
DE | WNHXH 4 x 50 36.1-39.4/ 3.0 Uchwyt SAS 47 S00mm g
07 'NHXH 4 x50 36,0-39.40 3.0 | Kotwa DAM 6x5 T
06 |NHXCH 4 x 50 41,5-42,5//2.58 Uchwyt SAS 47 S00mm 9
05 |NHXCH4 x50 11.5-425/258 | Kotwa DAM 6x5 . — T —+
=N\ o5 "é-L;-T:;L}a-_I
FIRES s.r0. é‘i’ _
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Palenie 9.
Badanie sysiemow tras kablowych wg normy [N 4102-12 w Fires. Batizovee, w dniu 25,10.2007,

Zestawienie kabli 1 osprzetu.

Kable BITMNER + osprzet NIEDAX i OBO-Beterman

str.2/2

VZ I Symbal kabla i;ﬂf?&gﬂm‘ Ospragt Ddhgi;rﬁé abcigzenic ﬁ:‘gﬁ cEas
JE-H(StH 2x2x08 " Obeyma 10135
02 | shike HAI2AVOIS | rtwa FNATES | 600:mm i
|JE-H(St}l-! 2x2x08 Kanal WDK-H 40060
0l s 11.5-12.8/ .18 :
' mika nr kat.6175014
60B | HTKSH 2x1 Obejma 1015
' Kotwa FNA Ll &
60A | HTKSH 2x1 PH90 Kanal WDK-H 40060 | 500 mm 1
| nr kat.6175014
Kable BITNER + osprzet CABLOFIL
; sriadnica [mm) Odleghosé g poEycja
vz Symbol kabla cigoar Tkg/in] Osprzet sodpsi .nhcmhmm wos| |
57 .rIrI:-‘i-c!:{Sr:-H Ix2Ix0B LA 0L
e I Bﬂﬂkﬂt Cablﬂ H'B}'
58 ::‘i;?{h”H 2xIx08 1, 51281008 | Korytko CF 54/300
- Zawieszenie max
04 |NHXH 4 x50 40.3-41.4 /3,38 2 TF8 + 125m | Wk | 12
03 |[NHXH4 x50 H0.3-41.4 V3238 RCSN/FAZ3
02 [NHXH4x15 16.1-17,00/ 0.4 rys. 2
01 [WHXH4x 1.5 16 1=-17,0/ 0.4
Basket cable tray
52 Wigzka 6 kabli : Korytko CF 30/50 —_—
5*:1" JE-H(StH 2x2x 0.8 | 11451287018 Zawieszenie |25 m Tke 13
mica TFé6 + CEQNCATI0 ¥
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(N)HXH E90
FIRE RESISTANT HALOGEN FREE POWER CABLES

conductor

insulation

fil lar

inner sheath

sheath

APPLICATIONS
Safety cables are used in all locations where a special protection against fire and fire
damage is necessary for human life and equipment and where sinct safety regulations

have to be met and where large emergency running time is necessary. They may be
used indoor and outdoor, but not directly in earth and water. They are considered as

protectively insulated.

CONSTRUCTION

conductor - bare copper, solid or stranded acc. to DIN VDE 0295

insulation - cross-linked halogen free ceramic forming polymer compound  acc. to DIN VOE 0266
filler - Mame resistant, halogen free polymer compound

inner sheath - flame resistan], halogen free polymer compound

sheath - flame resistant, halogen free polymer compound acc. to DIN VDE Q276-604
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(N)HXH E90

CHARACTERISTICS
Conductor cross-section
'I'I_I'Hbl:r:ﬂ;.-' |_ ot d..._ : -_I_i _.I-. — TN T ... 7
14 1.5+ 240
S+7 15+ 70
7+10 15+ 25
10+ 24 15 +25
Operating volage 0.611kY Cparating temperature range . .
Vollage test ) 4000 V. 50 Hz SR rekation T o +50°C
T Ty 10" Minimum bending radivs L
15 % D singhe core
1250 multi core
0 = outer damelar
Cable combustibility
Fira ras:istance EAD
Combustibility lesis Pr-EN 50226: 2008, [EC 60332-3
Reference standards DHN VDE (1266
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(N)HXCH E90
FIRE RESISTANT HALOGEN FREE POWER CABLES

conductor
insulation

fifler

inner sheath

concentric conductor

pelipropylen tape

sheath

APPLICATIONS

Safety cables are used in all locations where a special protection against fire and fire
damage is necessary for human life and equipment and where strict safety regulations
have to be met and where large emergency running time is necessary. They may be

used indoor and outdoor, but not directly in earth and water. They are considered as
protectively insulated.

CONSTRUCTION

eonductor - bare copper. solid or stranded acc. to DIN VDE 0295

insulation - cross-linked halogen free ceramic forming polymer compound acc. to DIN VDE 0266
filler - flamea resislant, halogen free polymer compournid

inner sheath - flame resistant, halogen free polymer compound

concentric conductor - formed by bare coper wires with counter copper tape

polipropyien tape
sheath - flame resistant, halogen free polymer compound acc. (o DIN VDE 0276-504
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(N)HXCH E90

CHARACTERISTICS
Conductor cross-saction
1«4 1.51 .5 = 15070
37 1,515+ 4/4
10 + 24 1.502.5 + 2,500
Operating voltage 0.B1kY Operating temperature range
during operation -30°C up o +70°C
uningmseat: 40D, S0 e during instaliation _§'C upbo +50°C
Insulation resistivity at 20°C, iy Mirs )
rRiRimLEm 10’ inimum bending radius _
158D sings cone
12xD multi core
D = quter diameter
Cable combustibility
Fire resislance E20
Combustibilily tests PM-EM 50258:2008, [EC 803323
Reference standards DI WDE D288
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NHXH E90 S —i
FIRE RESISTANT HALOGEN FREE POWER CABLES

conductor
mica tape
insulation

filler
inner sheath

sheath

APPLICATIONS
Safety cables are used in all locations where a special protection against fire and fire
damage is necessary for human life and equipment and where strict safety ragulations

have to be met and where large emergency running time is necessary. They may be
used indoor and outdoor, but not directly in earth and water. They are considered as

protectively insulated.

CONSTRUCTION
conductor - bare copper, solid or stranded acc. to DIN VOE 0285

insulation - mica tapa and cross-linked halogen free forming polymer compound ace. to DIN VDE 0266
filler - flame resistant, halogen free polymer compound

inner sheath - flame resistant, halogen free polymer compound
sheath - flame resistant, halogen free polymer compound acc. 1o DIN VDE 0276-604




NHXH E90

CHARACTERISTICS

Conductor cross-section

1.5 + 240

15+ 70
15+ 25
15+25
Operating voltage 0.6/1kY Oparaling temparature range
during operation =G upho#T0G
;‘“"“’9" . - EERN Y-t during instaliation 5°C upio +50°C
:E-:ﬁﬂ?nn A 1p" Minimum bending redius
15 x D single cora
12% D multi core
0 = guiar diamatar
Cable combustibility
Fira rasistance EBD
Combustibility tests P-EN S0Z26:2006, IEC 60332-3
Reference standards OIN VDE 0266
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JE-H(St)H CERAMIC E90
FIRE RESISTANT HALOGEN FREE ELECTRONIC AND TELECOMUNICATIONS CABLE

conductor
insulation
wrapping
sCreen
sheath

APPLICATIONS

Safety installations cables are used for the transmission od signals and measuring data
in cantrol circuits, in locations where a particular protection against fire and fire damage
for human life and equipment is necessary.

Installation cables are nal admissible for power installation purpases and direct burial,

CONSTRUCTION
conductor - bare copper, solid acc. 1o DIN VDE 0295

insulation - cross-linked halogen free ceramic forming polymer compound acc. to DIN YVDE 0207-23
wrapping - polipropylen and glass-fibre tape

screen - static screen of plastic coated metal foil with a soild, tinned drain wire

sheath - lame resistant, halogen free polymer compound acc. to DIN VDE 0207.5
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JE-H(St)H CERAMIC E90

CHARACTERISTICS

Operating voltage 225V Oparaling temparalure range
Violtage test during oparation 30°C up'to 470G
core/core 500V, 50 Hz during instaliation B'C upto +50°C
i n
coralscrasn 2000 Y. 50 Hz Minimum banding radius 8 Stk oo
Insulation resistivity at 90°C, = D = outer diameter
TR oo Cable combustibility
Fire resistance E40
Combustiniity tests PM-EN 50226:2008, IEC 80332-3
Reference standards DN VDE 0815
i .-"__;Q Deiumilaa )
S hm F4 AT, S
/ F]RE! .10, i 1Y
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JE-H(St)H MIKA E90

FIRE RESISTANT HALOGEN FREE ELECTRONIC AND TELECOMUNICATIONS CABLE

conductor
insulation
wrapping
screen
sheath

APPLICATIONS
Safety installations cables are used for the transmission od signale and measuring data
in control circuits, in locations where a parlicular protection against fire and fire damage

for human life and equipment is necessary.
Installation cables are not admissible for powaer installation purposes and direct burial,

CONSTRUCTION

conductor - bare copper, solid acc. to DIM VDE 0295

insulation - mica tape and cross-linked halogen free forming polymer compound ace. to DIN VOE G207-23
wrapping - polipropylan and glass-hibre tape

screen - stalic screen of plastic coated metal foil with a soild, tinned drain wire

sheath - flame resislant, halogen fres polymear compound ace. o DIN VDE 02075
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JE-H(St)H MIKA E90

CHARACTERISTICS
Conductor cross-section
HNumber of conductars ' _Mominal conductor cross-section
n mm

102%...

BOxZ2x . 08

{xix...

BOx2Zx .. 1.0
Opearating voitage 225V Operating temperature ranga
Viohads test during aperatiaon =1°C upia+70°C
mre.rgnre 00 v, 30 Hz during installation -S°C up o #50°C

i . Minimum banding radius

Corg/screen 2000 V. 50 Hz 8 8x0 smngle core
Insulation resistivity at 20°C, i O = cuber diarmetar
minimum 10

Cabla combustibility

Fire resistance f==i]
Combustibility tests PH-EN 50232006, IEC 60332-3
Reference standarnds DiN VDE (815
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HTKSH(ekw) FE180/PH90
FIRE RESISTANT HALOGEN FREE ELECTRONIC AND TELECOMUNICATIONS CABLE

/— conductor
insulation
wrapping

sCreaen
sheath

APPLICATIONS
Safety installations cables are used for the transmission od signals and measuring data
in control circuits, in locations where a particular protection against fire and fire damage

for human life and equipment is necessary.
Installation cables are not admissible for power installation purposes and direct burial,

CONSTRUCTION
conductor - bare copper, solid acc. 1o PN-83/E-90150

insulation - mica tape and halogen free forming polymer compound acc. to PN-EN 50290-2-26(U)
wrapping - polipropylen lape

screan - slatic serean of plastic coated melal foil with a soild, tinned drain wire

sheaath - flame resistant. halogen free polymer compound acc. ko PN-EN 50290-2.22
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HTKSH(ekw) FE180/PHS0

CHARACTERISTICS

Conductor cross-section

N
T2 x...
M0x2x...
Cperating voltage 225V Operating iemperature range
Voliage test during operation G uplo #70°C
coralcors 1500 V, 50 Hz during instaliation 50 uplg+o0°C
Minimum bending radius
corelscrasn 2000V, 50 Hz g 0D B e
Irssutation resislivity &t 90°C, i O = outier ciameter
minimum 10

Cable combustibility
Fire resistance
Combusbibility tests
Reference slandards

PHa0
PM-EN 50226:2006, IEC 60332-3
ZN-CB 252005

EELETI R ATE
5 ceof
5 #0 fa
POITARNA OTNLNOG & Y
Fadble/Signalire

RESISTANCE

pokumant &

Documant No, TRES1e- O ¥ ey

Priiche BASPMT o O

S . |



/'5’\“ DAtum/Data -
FIRES 2.0 / ™y

POZIARNA ODOLNOST M‘?Z cra)
FIRE REMSIStaNCE | P ia/Signatora

Egm:: !ni-n f/‘{."—} —fﬂ?—fﬂf_w_m |

Priloha A rhopandix No. e




e

I

~
|
|
|
|
I
I|
@10 |
Wilum/Date
(’S- "-—”’ SO
g __‘;"_K(....

T s _1'_

. a[ J Pt 4
Dochy 5 Eelaasi | Fﬂllll Tilialia aal Y
nyii L Sl
{:3’ '@' '?'.":’t.“.' R PO 1047 0 W 1T I ki
Bikfalet ooday —
' B pilistegbal [ee sormgd | | | TR
h.. ceklernl | | WaTws TyTiREw
fysemat ':t. JBracheeiii E [ =
1 3 E : 020
Holmigrdyil | ;:“._. L LT
@Uom!m Spidemy Tras Koblowpch =




54

i_
1
L

Ln

O

23

=

S T
1 = ¥
. _-‘.-'_'i S0
¢ 1k P r Ir by |

| b
il | ]
2y p :
| Podp®/Glgnaturs

aum)/ Data

&5 W SRR R

Tras Kablowpch

e o ArlE - PR 20008 Mt |
Pl o
i = Gminsnh 1 ] [ 14
o ©| e | = " )
2 peilobrglal [oe wormg) 1 Fikwiry |
Frogek iennl [ .l”“ rylikls
TR jf dBrachemski -i‘ !i P
Eprmwdral E B N . - _ [ |
Lt A e
_ N e Wi Tysmaka —
@ Prefesjoncine Sysfemy




Sponnbereich
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17 -19
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SAS 22 |47.2]122|20
SAS 24 |544 |24 |0)

18 - 21
21 - 13
S
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| Spann-
Modell Nr. hereu:h RIB b
| ' m SAS 38 [29-38118.5[53.7]16

- SAS 47 [38-47 123.5}65.2/16
” SAS 59 W/-55 275074718
! SAS 63 [55-63 |31.5\84 118
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Ausfithrung
5. Einzelheit

@"‘:"‘“’ Verwendung;
Gf N tinzelverlequng Schraubabstandschellen
LIHE,"IRHEIFI OAS 8 — SAS B3
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Montﬂqe Wand  Bauaufsichtlich— bzw.
b{pndschulzqemﬁftm
_ b Montage Decke

Schroub—Abstandschelle

SAS 6 - 5AS 63,

0 Verwendung ke o 5, (6. 2003
el Einzelverlequng mit Schraubabstandschellen
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15-60

Trunking depth  Wall/ceiling trunking, mouldings, halogen-free

Cover and base Partition Cover ollp

Stock length: 2000 mm

FPerforated base
WDK-H 40060 TW-H 4-40 OK-H 60
Facking: 16 m Facking: 40 m Packing: 50 pas
W 0.50% kg'm Wt 0.225 kg'pe Wi 0.003 kgips
Colour Ord. no. | | Ord, no. | | Qrd. no.

z BEO PRO RO
light grey | 6173232 | | 6173500 | | 6173518 ]
, 40

Wiring ducts, halogen-free

The temparatura resistance is betwaan -30°C and +85°C. The self-extinguishing material
achieves rating V1 according to UL 84
Under UV stress this matarial is liable to colour changes, but its physical characteristics remain

unchangead.
During intallation care should ba taken to use only halogen-free accessaries and fixing materials.

These products are made in the colour light grey, similar to RAL 7035.

You will find further information on halogern-free materials on page 22-
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ZESTAWIENIE MATERIALOW

Lp.| Element - llosé [sz1)

pretgwintowany TF8 | 6
nakretka HM8 | (R~ A
ksztaownik RCSN 400 | 4
Ceownik wzmocniony 8

N

.

zacisk PA23 10
Koryto CF 54/300 EZ ' 2

e o

PA23

Prdnk! Sionatire

\ ONITAN Sy B - ST - ANE
Oocumant MWa

5

odleglos¢ miedzy mocowaniami

do 1,25 metra

max. obcigzenie 20 kg/m



ZESTAWIENIE MATERIALOW

Lp. Element Nos¢ [szt] |
| 1. | CF30/50EZ = ]
2. | pret gwintowany TF6 4
3. | nakretkkawiedicowa EEC6 | 8

4

CEQ 100

|| HKD-Sex0
6. |[UCHWYT CAT30

. 4
5. | kotwa HILTI =

4

8

7. |zestaw BTRCC 6x20
sufit
T\
HKD-S6x40 R
Lt Ii_
BTRCC 6x20 -
CF30/50 \‘[ H
N
"\ CAT 30
CEQ100 '
odlegios¢ miedzy mocowaniami
do 1,25 melra

max. obciazenie 2 kg/m ,1ch 25° 0. eanf |
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