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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 specimens 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. Jan Krajewski (Zaklady Kablowe Bitner)
Mr. Grzegorz Rokicki (CABLOFIL)

Test directed by: Marek Gorlicky
Test carried out by: Miroslav Hudak
Operator: Alexander Rel'ovsky

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 (-50 aZ +150)
Pa

pressure inside the test
furnace

F 06 501, F 06 502, F 06 503, F 06 504
F 06 505, F 06 506, F 06 507, F 06 508

Plate thermometers

temperature inside the test
furnace, according to
EN 1363-1 aDIN 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 54 055 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,
OBO BETTERMANN, HILTI, Spelsherg 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.

FIRES 064/S-01/09/2006-E
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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 supportings
systems:

- BAK S with accessories — ceiling ledges with clamps UK O1, clamps UEF and sleeves — OZMO;

- NIEDAX with accessories — clamps SAS;

- HILTI with accessories — clamps X-FB;

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

- Spelsberg with accessories — boxes WKE;

- CABLOFIL with accessories — basket cable trays.

Cabless. NHXH - 4x1,5 RE E90 MICA (2x)
NHXH - 4x50 RM E90 MICA (4x)
(N)HXH - 4x1,5 RE E90 CERAMIC (2x)
(N)HXCH - 4x1,5 RE/1,5 E90 CERAMIC (4x)
(NYHXCH - 4x10 RE/10 E90 CERAMIC (2x)
JE-H(SHH - 2x2x0,8 E90 MICA (17x)
JE-H(SHH - 2x2x0,8 E90 CERAMIC (4x)
HTK SH(ekw) - 2x1 FE180/PH90 (13x)

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

Ceiling ingtallation: 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 UKO1) in spacing of 300 mm.

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

Supporting system NIEDAX: ceiling installation were 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 boxes Spelsberg WKE 2
and WKE 3.

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

Ceiling ingtallation: was made by cable sleeves (type 1015) depending on the diameter of cable which
were fixed to ceiling by dowels (type FNA 11 6) in spacing of 300 mm and trays WDK 20050.
Supporting system HIL T1: ceiling installation were used for specimen test.

Ceiling installation: was made by cable clips X-FB depending on the diameter of cable which were
fixed to ceiling by nails (type DBZ, X-DNI, X-DW, X-ZF, X-GN, X-GHP) in spacing of 300 mm.
Supporting system CABL OFIL : suspension track were used for specimen test.

Suspension track No. 1: was made by hangers (type C41S400) which were fixed to ceiling by two
dowels (type HKD-S10x40) in spacing of 1200 mm. Booms (type CU150) were fixed by screws (type
VHM10x40) at each hanger. Trays (type CF54/100) were fixed at booms. Bearing system was |oaded
with 10 kg/m.

Suspension track No. 2: was made by hangers combined of two console (type CEQ100) and threaded
bar M8 to ceiling by dowels (type HKD-S8x40) in spacing of 1200 mm. Trays (type CF54/50) were
fixed at consoles. Bearing system was loaded with 2 kg/m.

Suspension track No. 3: was made by hangers combined of horizontal support (type R21S100) and
two threaded bar M8 with washers and nuts M8 to ceiling by two dowels (type HKD-S8x40) in
spacing of 1200 mm. Trays (type CF54/50) were fixed at horizontal supports. Bearing system was
loaded with 5 kg/m.

Suspension track No. 4: was made by hangers combined of horizontal support (type CM50XL) and
threaded bar M8 with washers and nuts M8 to ceiling by dowels (type HKD-S8x40) in spacing of

FIRES 064/S-01/09/2006-E
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1200 mm. Trays (type CF30/100) were fixed at horizontal supports. Bearing system was loaded with
5 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
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 visua 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
46,3 2,1 23,8 0,5

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.

Values characterising environment in the testing room directly before the test:
Date of firetest Relativeair humidity [%] Ambient air temperature [°C]
09. 08. 2007 58,0 19,5

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 (N)HXCH - 4x10 RE/10 E90 CERAMIC 74 minutes
Specimen 2: cable (N)HXCH - 4x10 RE/10 E90 CERAMIC 65 minutes
Specimen 3: cable (N)HXH - 4x1,5 RE E90 CERAMIC 90 minutes no failure/interruption
Specimen 4: cable (N)HXH - 4x1,5 RE E90 CERAMIC 70 minutes
Specimen 5: cable (N)HXCH - 4x1,5 RE/1,5 E90 CERAMIC 85 minutes
Specimen 6: cable (N)HXCH - 4x1,5 RE/1,5 E90 CERAMIC 63 minutes
Specimen 7: cable NHXH - 4x50 RM E90 MICA 64 minutes
Specimen 8: cable NHXH - 4x50 RM E90 MICA 79 minutes
Specimen 9: cable (N)HXCH - 4x1,5 RE/1,5 E90 CERAMIC 68 minutes
Specimen 10: cable (N)HXCH - 4x1,5 RE/1,5 E90 CERAMIC 62 minutes
Specimen 11. cable NHXH - 4x50 RM E90 MICA 76 minutes
Specimen 12: cable NHXH - 4x50 RM E90 MICA 71 minutes

Specimens 13,14: cablesNHXH - 4x1,5 RE E90 MICA

90 minutes no failurefinterruption

Specimens 52,53: cables JE-H(St)H - 2x2x0,8 E90 MICA

90 minutes no failur e/interruption

Specimen 54A: 62 minutes

Specimen 54B: . ) 52 minutes

Specimens 55A B: gg‘fégfgg gocables HTKSH(ekw) - 2x1 50 minutes

Specimen 56A: 62 minutes

Specimen 56B: 60 minutes

Specimens 57, 58, | bundle of six cables JE-H(St)H - 2x2x0,8 E90 . : , .
59, 60, 61, 62 MICA 90 minutes no failurefinterruption

Specimens 63, 64: cables JE-H(SH)H - 2x2x0,8 E90 MICA

90 minutes no failure/interruption

Specimens 65: cables JE-H(St)H - 2x2x0,8 E90 MICA

90 minutes no failur e/interruption

Specimens 66: cables JE-H(St)H - 2x2x0,8 E90 CERAMIC 57 minutes
Specimens 67: cables JE-H(St)H - 2x2x0,8 E90 MICA 86 minutes
Specimens 68A,B: cables HTK SH(ekw) - 2x1 FE180/PH90 55 minutes
Specimen 69: cable JE-H(SH)H - 2x2x0,8 E90 MICA 90 minutes no failure/interruption
Specimens 70A,B: cables HTK SH(ekw) - 2x1 FE180/PH90 51 minutes
Specimen 71: cable HTK SH(ekw) - 2x1 FE180/PH90 76 minutes
Specimen 72: cable JE-H(SH)H - 2x2x0,8 E9Q0 MICA 90 minutes no failure/interruption
Specimens 73A,B: cables HTK SH(ekw) - 2x1 FE180/PH90 56 minutes
Specimens 74. cables JE-H(St)H - 2x2x0,8 E90 CERAMIC 50 minutes
Specimen 75: cable JE-H(SH)H - 2x2x0,8 E9Q0 MICA 54 minutes

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

Specimens S1 — S14 were tested by three-phase voltage supply 3 x 230/400V with bulbs 240V / 60 W.
Specimens S52 — S75 were tested by one-phase voltage supply 1 x 110V with LED diods 3V / 0,03W.

FIRES 064/S-01/09/2006-E
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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 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 only by the fire resistance test laboratory
FIRES Ltd. Batizovce. .

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

| ssued by: Responsible for thetechnical side of thisreport:
B | ERI"S ]

Ing. Stefan Rastocky 5] -__4 Miroslav Hudak

leader of the testing laboratory ""?_} B technician of the testing laboratory

7.NORMATIVE REFERENCES

DIN 4102 —2:1977-09 Fire behavior 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 S14
Appendix 5 Measured times of tested specimens from S52 to S59
Appendix 6 Measured times of tested specimens from S60 to S67
Appendix 7 Measured times of tested specimens from S68 to S75
Appendix 8 Layout of cablesin the test furnace

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

Appendix 11- 44 Drawings
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Measured values inside the test furnace

Timel Temperature [°C] Deviation |Pressure

t[mnl Td1 | Td2 | Td3 [ Td4 | Td5 [ Td6 | Td7 | Td8 | Tave | Tn To | del%] p [Pa]
0 | 504 | 463 | 45,7 | 398 | 39,2 | 34,7 | 393 | 40,7 | 420 | 20,0 [ 182 | 0,0 5,0
5 495,6 | 548,0 | 540,1 | 4915 | 527,8 | 587,4 | 574,9 | 531,7 | 537,1 | 576,4 | 18,7 -8,8 12,8
10 | 623,7 | 696,8 | 703,4 | 631,3 | 613,3 | 679,8 | 698,7 | 669,3 | 664,5 | 678,4 | 19,0 -4,5 14,0
15 | 682,3 | 744,1 | 753,2 | 692,9 | 668,7 | 730,7 | 763,2 | 742,0 | 722,21 | 738,6 | 19,3 -3,5 14,3
20 706,9 | 749,1 | 749,9 | 7199 | 757,7 | 781,7 | 777,5 | 753,5 | 7495 | 781,4 ] 18,4 -3,3 14,8
25 | 769,2 | 800,0 | 792,8 | 777,6 | 827,9 | 833,7 | 829,4 | 810,0 | 805,1 | 814,6 | 18,1 -2,6 16,1
30 | 788,5 | 809,8 | 800,4 | 795,7 | 840,5 | 844,8 | 837,6 | 820,7 | 817,3 | 841,8 | 17,6 -2,5 16,3
35 | 828,5 | 842,7 | 843,8 | 8453 | 883,4 | 884,3 | 872,6 | 854,3 | 856,9 | 864,8 | 17,5 -2,3 19,3
40 | 831,3 | 858,6 | 873,7 | 877,1 | 8851 | 885,7 | 887,2 | 883,8 | 872,8 | 884,7 | 17,2 -2,2 18,9
45 | 850,5 | 884,9 | 904,1 | 906,4 | 890,6 | 901,0 | 914,5 | 918,7 | 896,3 | 902,3 | 17,5 -2,0 19,2
50 | 870,3 | 903,1 | 920,7 | 925,0 | 909,8 | 917,2 | 930,1 | 936,0 | 914,0 | 918,1 | 18,5 -1,8 18,6
55 | 888,1 | 917,5 | 933,3 | 938,2 | 934,1 | 936,1 | 938,8 | 944,2 | 928,8 | 932,3 | 19,1 -1,7 18,7
60 | 905,5 | 933,1 | 948,4 | 953,0 | 947,2 | 949,4 | 954,6 | 959,7 | 943,9 | 9453 | 18,8 -1,5 18,9
65 | 921,3 | 946,6 | 961,2 | 965,5 | 961,0 | 965,3 | 969,4 | 971,7 | 957,8 | 957,3 | 18,7 -1,4 18,6
70 | 937,5] 959,9 | 974,3 | 980,2 | 979,4 | 983,1 | 982,2 | 983,8 | 972,6 | 968,4 | 18,9 -1,3 18,5
75 | 952,6 | 975,7 | 988,7 | 992,6 | 991,0 | 994,0 | 995,9 | 998,2 | 986,1 | 978,7 | 19,0 -1,1 17,4
80 | 966,6 | 989,2 | 999,8 | 1004,0 | 1005,0| 1008,0 | 1006,0 | 1007,0] 998,5 | 988,4 | 18,8 -1,0 18,1
85 | 983,2 | 999,1 | 1008,0|1012,0 | 1020,0 | 1021,0 | 1018,0 | 1017,0 }1010,3 | 997,4 | 18,8 -0,8 18,4
90 | 993,6 | 1009,0| 1018,0( 1021,0 | 1033,0| 1035,0 | 1030,0 | 1023,0] 1020,8 [ 1005,9] 18,7 -0,7 18,0
91 995,8 | 1011,0| 1019,0| 1023,0 | 1035,0 | 1037,0| 1033,0 | 1026,0 | 1022,7 | 1007,6] 18,7 -0,7 17,9

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

de 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 74:27
2-L2 74:27
S1 3-L3 74:27
4-PEN 74:27
5-L1 X
6-L2 65:24
S2 7-L3 65:24
8-PEN X
9-L1 no failure / interruption
S3 10-L2 no failure / interruption
11-1.3 no failure / interruption
12-PEN no failure / interruption
13-L1 70:59
14-L2 70:59
S4 15-1.3 X
16-PEN X
17-L1 X
18-L2 X
S5 19-L3 85:20
20-PEN X
21-L1 63:27
22-1.2 63:27
S6 23-L3 X
24-PEN X
25-11 64:36
26-L.2 64:36
S7 27-L.3 X
28-PEN X
29-L1 79:46
30-L2 79:46
S8 31-L3 X
32-PEN X

Specimens 1,2: cables (N)HXCH - 4x10 RE/10 E90 CERAMIC
Specimens 3,4: cables (N)HXH - 4x1,5 RE E90 CERAMIC
Specimens 5.6: cables (N)HXCH - 4x1,5 RE/1,5 EQ0 CERAMIC
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.



FIRES-FR-162-07-AUNE Appendix: 4

Measured time of tested specimens from S9 to S14

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
33-L1 68:38
34-L.2 68:38
S9 35-L3 68:38
36-PEN 68:38
37-L1 X
38-L2 X
S10 39-L3 62:25
40-PEN X
41-1L1 X
42-1.2 X
S11 43-1.3 76:13
44-PEN X
45-1L1 71:06
46-L.2 71:06
S12 47-1L.3 X
48-PEN X
49-L1 no failure / interruption
S13 50-L2 no failure / interruption
51-L.3 no failure / interruption
52-PEN no failure / interruption
53-L1 no failure / interruption
S14 54-1.2 no failure / interruption
55-L.3 no failure / interruption
56-PEN no failure / interruption

Specimens 9,10: cables (N)HXCH - 4x1,5 RE/1,5 E90 CERAMIC
Specimens 11,12: cables NHXH - 4x50 RM E90 MICA
Specimens 13,14: cables NHXH - 4x1,5 RE 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 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 62:52
S54A 218-PEN 62:52
219-L 52:59
S548 220-PEN 52:59
221-L 50:19
S55A 222-PEN 50:19
223-L 50:00
S55B 224-PEN 50:00
225-L 62:53
S56A 226-PEN 62:53
227-L 60:53
S568 228-PEN 60:53
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: cables JE-H(St)H - 2x2x0,8 E90 MICA
Specimens 54,55,56: bundle of six cables HTKSH(ekw) - 2x1 FE180/PH90

Specimens
57,58,59,60,61,62: bundle of six 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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Measured time of tested specimens from S60 to S67

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
241-L no failure / interruption
S60 242-PEN no failure / ?nterrupt?on
243-L no failure / interruption
244-PEN no failure / interruption
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 / ?nterrupt?on
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 no failure / interruption
S65 262-PEN no failure / interruption
263-L no failure / interruption
264-PEN no failure / interruption
265-L 57:37
266-PEN 57:37
S66 267-L X
268-PEN X
269-L 86:21
270-PEN 86:21
S67 271-L X
272-PEN X
Specimens
57,58,59,60,61,62: bundle of six cables JE-H(St)H - 2x2x0,8 E90 MICA

Specimens 63,64: cables JE-H(St)H - 2x2x0,8 E90 MICA
Specimens 65: cables JE-H(St)H - 2x2x0,8 E90 MICA
Specimens 66: cables JE-H(St)H - 2x2x0,8 E90 CERAMIC
Specimens 67: cables JE-H(St)H - 2x2x0,8 EQ0 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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Measured time of tested specimens from S68 to S75

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
273-L 55:29
S68A 274-PEN 55:29
275-L 55:17
S688 276-PEN 55:17
277-L no failure / interruption
S69 278-PEN no failure / interruption
279-L no failure / interruption
280-PEN no failure / interruption
281-L 51:10
S70A 282-PEN 51:10
283-L 51:18
S70B 284-PEN 51:18
285-L 76:33
S71A 286-PEN 76:33
287-L -
S71B 288-PEN -
289-L no failure / interruption
S72 290-PEN no failure / interruption
291-L no failure / interruption
292-PEN no failure / interruption
293-L 56:38
S73A 294-PEN 56:38
295-L 56:17
S73B 296-PEN 56:17
297-L 50:06
298-PEN 50:06
S74 299-L X
300-PEN X
301-L 54:14
302-PEN 54:14
S75 303-L 54:49
304-PEN 54:49

Specimens 68: cables HTKSH(ekw) - 2x1 FE180/PH90
Specimen 69: cable JE-H(St)H - 2x2x0,8 E90 MICA
Specimens 70: cables HTKSH(ekw) - 2x1 FE180/PH90
Specimen 71: cable HTKSH(ekw) - 2x1 FE180/PH90
Specimen 72: cable JE-H(St)H - 2x2x0,8 E90 MICA
Specimens 73: cables HTKSH(ekw) - 2x1 FE180/PH90
Specimens 74: cables JE-H(St)H - 2x2x0,8 E90 CERAMIC
Specimen 75: cable 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 / 0,3W.
Circuit breakers with rating 3 A were used.
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Layout of cables in the test furnace

e Ll e

51314

S65

S75

$62-57
S64-63  S56-52

No.4 No.3 No.2 No.i

Suspension tracks

Specimens 1,2:

cables (N)HXCH - 4x10 RE/10 E90 CERAMIC

Specimens 3,4: cables (N)HXH - 4x1,5 RE E90 CERAMIC

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

Specimens 5.6:

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

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

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

Specimens 9,10: 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 11,12: cables NHXH - 4x50 RM E90 MICA

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

Specimens 13,14: cables NHXH - 4x1,5 RE E90 MICA

Specimens placed in ceiling clips SAS (NIEDAX)
in spacing of 300 mm with box WKE (Spelsberg)

Specimens 52,53: cables JE-H(St)H - 2x2x0,8 E90 MICA

Specimens 54,55,56:bundle of six cables HTKSH(ekw) 2x1 FE180/PH9(

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

Specimens
57,58,59,60,61,62:

E90 MICA

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

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

Specimens 63,64: cables JE-H(St)H - 2x2x0,8 E90 MICA

Specimens placed in the basket cable tray (CABLOFIL)
Suspension track No.3

Specimens 65: cables JE-H(St)H - 2x2x0,8 E90 MICA

Specimens placed in the basket cable tray (CABLOFIL)
Suspension track No.4

Specimens 66: cables JE-H(St)H - 2x2x0,8 E90 CERAMIC

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

Specimens 67: cables JE-H(St)H - 2x2x0,8 E90 MICA

Specimens placed in ceiling clips X-FB (HILTI)
in spacing of 300 mm

Specimens 68: cables HTKSH(ekw) - 2x1 FE180/PH90

Specimen 69: cable JE-H(St)H - 2x2x0,8 E90 MICA

Specimens placed in the tray WDK (OBO) with ceiling
clips X-FB (HILTI) and 1015 (OBO) in spacing of 300 mm|

Specimens 70: cables HTKSH(ekw) - 2x1 FE180/PH90

Specimen 71: cable HTKSH(ekw) - 2x1 FE180/PH90

Specimen 72: cable JE-H(St)H - 2x2x0,8 E90 MICA

Specimens placed in ceiling clips X-FB (HILTI)
in spacing of 300 mm

Specimens 73: cables HTKSH(ekw) - 2x1 FE180/PH90

Specimens placed in ceiling clips 1015 (OBO)
in spacing of 300 mm

Specimens 74: cables JE-H(St)H - 2x2x0,8 E90 CERAMIC

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

Specimen 75: cable JE-H(St)H - 2x2x0,8 E90 MICA

Specimens placed in ceiling clips 1015 (OBO)
in spacing of 300 mm
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Photos taken beforethe test
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Photos taken after thetermination of the test
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Palenie § str.1/2
Badanie systemow tras kablowych wg normy DIN 4102-12 w Fires. Batizovee, w dmw 09.08,2007,

Zestawienie kabli 1 osprzetu.

Kabhle BITNER + osprzet BAKS

_ Symbolkbia *L‘j‘:ﬁ“ll‘;ﬂ Osprzet W obciggenie Ef“;?wj:
1 |[(N)HXCH4 x 10 RE/ 10 ceramic | 18.5-18.3 / 0.46 '
2 |(MHXCH4xI10RES Il:l v-:g_mmrc 18.5-18.8 // 046 Uichwyt UEF | 300mm 1
3 | (N)HXH 4 x 1,5 RE ceramic 17.3-17.8 10,42 | Kotwa SROM 6330
4 | (M)HXH 4 x 1,5 RE ceramic 17.3-17.8 /4042
5 [(NJHXCH 4 x 1,5 RE/ 1,5 ceramic| 18.5-18.8/ 0,46
6 |[(NMHXCH4x1.5RE/ |.,_5_‘:EI:?,,"!‘_'E_ 18.5-18870.46 | Uchwyt OZMO 300mm 2
66 |JE-H(SHH 2 x 2 x 0,8 ceramic 11.5-12.8 /70.14 | Kotwa SROM 6x30
66 | JE-H(SHH 2 x 2 x 0.8 ceramic 11.5-12.8 /013 |
7 |NHXH 4 x 50 RM mica 40.3-41,4 /1338
& |NHXH 4 x 50 RM mica 40,3-41.4 /1338 Uchwyt UKD
9 {N}HXCH 4x 1,5 RE/ 1,5 ceramic | 18.5-18.80 046 |  Szczebel SDOC 300mm 3
10 | (NYHXCH 4 x 1,5 RE / 1.5 ceramic | 18.5-18.8/ 0.46 Kotwa PSROM | -
74 | JE-H(StyH 2 x 2 x 0,8 ceramic 11.5-12.8 /0.14 Bx75
74 !JE-H(St}H 2 x 2 x 0.8 ceramic 11.5-12,8 /70,14 o
Kable BITNER + ospreet NIEDAX
Symbol kabla i:f;’;%ﬁl?r:]] Osprzet D;;EE" obeigtenic f;:r};
11 |NHXH 4 x 50 RM mica 36.1-39.4// 3.0 Uchwyt SAS4T | 4
12 |NHXH 4 x 50 RM mica 36, 1-39.4/ 3.0 Kotwa DAM 6x3
Kable BITNER + ospreet HILTI i OBO-Beterman
Symbol kabla sy Osprzel D:zgf dheigane | P2
Obejma 1013
738 | HTKSH 2x1 Kﬂmfa Fiti 5
" 3 Obejma 1015 | 200 mm
e Rl Kotwa FNA Il 6 5
Uchwyt X-FB. MX
72 [JE-H(StH 2x 2 x 0.8 mica 11.5-12.8/ 0.18 | Gwozdzie X-DNI.., b
X-ZF.. MX, 300 mm
2N 2|t o CGHP.. VX
71 |HTKSH?2 FIRES s.r0. #:; }::{f{:-w...mxf 6
70B |HTKSH PXERE RESISTANCE | Pollpis/Signature Uchwyt FB | 300mm | %
TOA |HTKSH PBbkument 2. . occ ool e monf s iwozdzie DBZ 7
COTUmeTTT o 5 | Uchwyl X-FB..MX
Priloha & /Appantin ko A4 Giwozdzie X-DNL..,
. - H-ZF...MX, 300 mm
69 JJE-H{St)H 2 x 2 x 0,8 mica 11,5-12.87 0,18 X-GN...MX, 8
X-GHP...MX,
X-DW.. MX.
Kanal WK 20050
68B | HTKSH 2x1 Obejma 1015 9
o Kotwa FNA IS | 300 mm
; 68A | HTKSH 2x1 Kanal WDK 20050 9
67 |JE-H(SOH 2 x 2 x 0.8 mica IL5-128/008 | UchwytFB | 300mm 10
| 67 |JE-H(SUH 2 x 2 x 0.8 mica 1sazeroag | Owordzie DBZ 10




Palenie 8 str.2/2
Badanie systemdw tras kablowych wg normy IDIN 4102-12 w Fires, Batizovee, w dniu 09,08,2007,

Zestawienie kabli i osprzetu.

Kable BITNER + osprzet NIEDAX i Spelsherg

Symbaol kabla *:f;';‘“rkg‘“’“‘ Ospreet mp('ﬁf;gfé abcighenie ?E:;:
Uchwyt SAS 20
13 [WNHXH4 x 1.5 RE mica 16.1=17.04 0.4 Kotwa DAM 6x5 | 300mm | 11
Box WKE 2-3
Uchuwyt SAS 20
14 |NHXH 4 x 1,5 RE mica 16,1-1700 04 | Kotwa DAM 6x3 | 300 mm 12
Box WKE 3-3 |
Kable BITNER + osprzet CABLOFIL
Srednica | I Odleglods | poaveja
Symbeol kabia Etﬁ?;rkgm Ospraet podpit abcigzenie | bk
65 |[JE-H(SUH 2 x2 x 0_E mica 11,45-12.84 0,18 KE“;%&?E';&ED 13
Fawieszenie 1.2m Ske
65 | JE-H(SOH 2 x 2 x 0,8 mica 11.45-12.8 0,18 TF& + CMS50XL 13
rys. |
64 | JE-H(SOH 2 x 2 x 0,8 mica 11.45-12.84 018 Eﬁ?ﬂcﬂiiﬁﬂ 14 |
Zawieszenie Bm | Sk
63 | JE-H(SUH 2 x 2 x 0.8 mica 1451280 0,08 | 2x TFE + R215100 14
+ LUUC S0 rys.2
Basket cable tray;
; : Korytko CF 54/50
7 - azka ; :
56’? E]H S I_'f'];“bi' _— 1451287018 | Zawieszenie TR+ | 12m | 2kg | o
2 | JE-H{StH 2 x2 x 0.8 mica + 2x CEQ 100
rys. 3
52 [ JE-H(SHH 2 x2 x 0,8 mica 11.45-12.87 0,12 | Basket cable tray: 16
3 v )
53 [JE-H(SyH 2 x 2 x 0,8 mica 1Tasaz s 0s | e Cr 419 16
Zawieszenie 12m 10 ke ———
54 - | Wiazka 6 kabli TF8 + CulsS0+ ’ 16
56 |HTKSH 2x1 +C415400
L rys. 4 l ]
E.a.t:'lll.ddlﬂ
|'.:-', ] - 3
i od 2008
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(N)HXH E90
FIRE RESISTANT HALOGEN FREE POWER CABLES

conductor
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 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 considerad as

protectively insulated.

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

insulation - cross-linked halogen free ceramic 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. to DiN WDE 0276-604
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(N)HXH E90

CHARACTERISTICS
Conductor cross-section
Number of conductors Mominal conductor cross-section
n i
yiwd 1.5+ 240
S+¥ 15+ 70
7+10 15+25
100+ 24 15+2.5
Ciperating voltage 06/ 1kY Operating temperature range
during cperation -30°C up w+70°C
o s s ORI during instabation 6°C up lo +50°C
bl - " Minimum bending radius

18 x D single core
12 x D multl cora
0 = guler diametar

Cable combustiilty

Fire resistance Ead
Combastibility tesls PMN-EM S0226: 2006, IEC 60332-3
Reference standards DI VDE (268
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(N)JHXCH E90
FIRE RESISTANT HALOGEN FREE POWER CABLES

conductor

insulation
filler

inner sheath
concentric conductor
polipropylen 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 sirict safety regulations
have to be met and where large emergency running time is necessary. They may be
usead 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 ace. to DIN VOE 0266
filler - flame resistant, halogen free polymer compound

inner sheath - flame resistant, halegen free polymer compound
conceniric conductor - formed by bare coper wires with counter copper lape

polipropylen tape
sheath - llame resislant, halogen free polymer compound acc. to DIM VDE D276-804
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(N)HXCH E90

CHARACTERISTICS

Conductor cross-section
Number of conductors Nominal conducior crass-saction
n mm
1=4 1,50 5+ 15070
5+ 7 1,915 =44
10 + 24 1,525+ 2510
Cparaling voltage 0.6M1 kY Operating temperature ranga
during operatian -3HrC uplo +70°C
:"rmﬂ:gf' - o a AR S during instalation -5°C upto +50°C
m&:!uﬁ resislivity al 20°C, 10" Minimum bending radius
15% 0 singla corg
1250 multi gore
D = eader diameder
Cable combustibility
Fire resisiance ESD
Combustihility tasts PN-EN 502262008, [EC 60332-3
Reference standards DN VDE 0266
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NHXH E9S0
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 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

conducteor - bare copper, sclid or stranded acc. to DIN VDE 0295

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

inner sheath - flamea resistant, halogen free polymer compound

sheath - flame resistant, halogen free polymer compound acc. to DIN VDE 0276-604
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NHXH ES0

CHARACTERISTICS
Conductor cross-section
Mumber of conducions Meminal conductor cross-section
n mm*
1+4 1,5+ 240
§5+7 1.5+ 70
7+10 1.5+ 25
10+ 24 1a+25
Oper aiong voltage 0.BMkEY Operating temperalure range s e
during operation -30°%C up to +70"
Volgetest = i 4000 V. 50 Hz during instailation 5°C upto +50°C
mlﬁnﬁﬁhﬁ SRR LR G 10" Minimum bending radius
152D single core

12 2D mulii core
0 = outer diameter

Cahle combustibility

Firg resistance ESD

Combustibiity tesis PH-EN S0226:20086, IEC B0332-3
Relerenca standards DiN VDE 0266
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JE-H(St)H CERAMIC ES0
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 dala
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. to DIN VDE 0295

insulation - cross-linked halogen free caramic forming polymer compound ace. o DIN VDE 0207-23
wrapping - polipropylen and glass-fibra tape

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

sheath - flame resistant, halocgen free polymer compound acc. to DIN VOE 0207-5
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JE-H(St)H CERAMIC E90

CHARACTERISTICS
Conductor cross-section
Number of conductors Nominal conductor cross-section
] mm
1x2x
Bx2x .. 0.8
122%..
BOx2x ., 10
Operating voltage 225v Cperating temperature range
Vipltage t::si Y during urﬁamﬂnn -30°C up o +70°C
coreicon S00V, 50 Hz duiring instalation -5°C up o +50°C
core/screan 2000V, 50 Hz Minirmurm bending radius e
Insulation resistivity at 90°C, . D = ouler diameler
T L Cable combustitelity
Fire resistance ES0
Cormbustibility 18sts PM-EM 50226:2006, IEC 60332-3
Reference standards DM WDE 0B15
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JE-H(St)H MIKAES0O
FIRE RESISTANT HALOGEN FREE ELECTRONIC AND TELECOMUNICATIONS CABLE

conductor
/ insulation
wrapping
screen

sheaath

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 ace. to DIMN VDE 0295

insulation - mica tape and cross-inked halogen free forming palymer compound ace. to DIN VDE 0207-23
wrapping - polipropylen and glass-fibre tape

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

sheath - flame resistant, halogen free polymer compound acc. 1o DIN VDE 02(07-5
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JE-H(St)H MIKA E90

CHARACTERISTICS
Conductor cross-section
Number of conductors MNominal conductor cross-section
n mim
1x2x
BOX2x... 08
1x2x
BDx2x ... 10
Operating voltage 228y Operating lemperature rangs
Voltage test during operation <3PC up o +70°C
cora/oore OO Y. 50 Hz during installation 50 updo +50°C
Minimum bending radius
RS STy 2000 V. 50 Hz g BxD single core
Insulation resistivity at 80°C, i D = outer diamsier
ST W Cable combustibility
Fire resistance E®0
Combusiibility tesis PH-EN 50226-2008, [EC B0332-3
Reference standards DI WDE 0815
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HTKSH(ekw) FE180/PH30
FIRE RESISTANT HALOGEN FREE ELECTRONIC AND TELECOMUNICATIONS CABLE

conductor
insulation
wrapping
sCcreen
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
far human life and equipment is necessary.

Installation cables are not admissible for power installation purposes and direct burial,

CONSTRUCTION

conductor - bare copper, solid aco. 1o PN-S83/E-90150

insulation - mica tape and halogen free forming palymer compound  ace, 1o PN-EN 50290-2-26(U)
wrapping - polipropylen tape

screen - slatic screen of plastic coaled metal Toil with 2 soild, tinned drain wire

sheath - flame resistant, halogen free polymer compound acc. to PN-EN 50290-2-22
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HTKSH(ekw) FE180/PH90

CHARACTERISTICS
Conductor cross-section
Mumber of conductors Mominal conducion croas-section
n mm
Y2 wu.
Wxdx.. oB+23
Operating voltage 220V Operating temperalure range
Voltage test during operation -30'C wpto +70°C
P 1500V, 50 Hz during instalialion S5C up o #50°C
Minimum bending radius
corelecrean 2000V, 50 Hz | g redi 10xD single core
Insulation resisthvity at S0°C, i O = cuter diameler
minimum 10

Cable combustibility
Fire resiglances
Combustbility tesls
Reference standards

PHS0

PiN-EN 50256.2006, IEC 03323
ZN-CB 25:2005
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Terminal Boxes WKE 2 - 5

WKE 2 (5 x 67)

1003 100 5 S0 F

Diesription Order No
Terminal box according to E DIN IEC 60998-2-5, Uj= 430V,

wath guaranteed Mame protecton E 30 1 E 601 E 90 m accordance

vath BEN 102 part 12

WKE 2 (5 x 6')

as continuity box 0.5 ta 6 mm? and
terminal box 0,5 ta 1,5 mm?,

with S-pale terminal block,

Murnber of conduciors par clamping point

B0 0756 LONEX15Y

22354 2 4 1 x BAF,

madia from special high temperatire rasistant ceramic
with wall pheg set, IP 54 adapters and M25 blanking plugs,
sedl range 3 - 14,5 mm

B6O 202 01

Packing Gty

1

WKE 3 (5 x 10°)

115 & 1% 86 mm

Terminal box according 1o E DIN IEC 60998-1.5,
with guaramieed flame profection E 30/ E &0/
with DIN 4102 part 12

=450V,
in accondance

WEE 3 (5 x 10}

as continuity box 1.0 10 10 mm?

and terminal box 1.0 10 4 mm?,

with 5-pals teminal hlack,

number of conductnrs per clamping

MWEIERT sﬁﬁxmumﬂfnminm
made from special high temperature resistant ceramic,
with wall plug set, IF 54 adapters and blanking plags M32,
wedl range 13 - 23 mm, with |sad seal set

802030

1o

WKE 4 (5 x 16°)

185 m 168% v P& pm

Mg v oo

Tesminal bok according to € DIN IEC 50%558-2-5, U; = 450 W,
with guaranteed fiame protection E 30/ E 60 E 90 in accordance
with DIN 4102 pat 12

WKE 4 (5x 18"

as cantinuity box 1.5 10 16 mint

and termimal box 1.5 1o 6 mm?,

with 5-pole tesminal block,

mumberof conducions per paint;

MWL Bx26x402 /4 w6002 x 104/ 2 x 1B,
made from special high resisiant ceramic,
with wall 1, IP 54 adapters and blanking plugs M20,
seal range 1 !ﬂm.wiﬂtluﬁmdﬂt

880 204 01

WKE 4 (8 x 6°)

1nlhi & 165 & ¥ anm

Terminal box according to E DIN IEC 6099825, U = 4504,
with guaranteed fame protection E 30/ E 60 / € 90 in accordance
with DIN 4102 parl 12

WKE & (B x &) 860 214 01

a1

a5 continuity box 0.5 to & mm?
and terminal box 0.3 to 1.5 m?,

/FQQ\IR\ES S.r.0.
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Terminal Boxes WKE 2 -5

High degree of safety Complete range
Due 1 themmosetting plastic of accessories
anclosure {no dangger of short- Al terminial bees, incheding
circanit due to metal walls) terriinal, in-foed confectong
and fire protection dowels for -

Flaxible cable antries concrete
Decide an-site which
rmesnbrane must be opaned

B Ingress protection to
IP 54

B Real functional
maintenance in the
clazses £30 to E90
accarding to
DIN 4102, part 12

B Halagen-free
thermasetting plastic

B Flexible wiring

B Can be sealed

B Self-extinguishing

B Complote produet
range [neluding
Accessories

B Testing certificate
of the MPA (material-
testing institute

W UL 83-0

W VDE -authorised

B Colour like RAL 2004

Datailed information about the conductors and the manufacturers can ba found
on the internet in wisw. spelsbarg.com or simply request the test report by fax:
Phone: +49 [0) 23 55 7 B02-146, fax: +49 {0) 23 55 7 B92-746

Authorised for use with the following cablas:

Datum/Date
OF g o

¥
PIARNA ODOLNOST £ =
RE RESISTANCE /Slgnature

cumant &,

ument No? *CeS = F @b 4 P A

ol &/ADBengx Mp, .?;

Tel.: +49 (0) 23 55 / & 92-146 » Fao: +49 (D) 23 55/ & 92-746 » eMail: info@spelsherg.de » www.spelsherg.com 47



L]

0.5,

 ANes.

i
POFIARNA ODOLNGET ?Q‘""-
FIRE RESISTANCE | Pad is/Slgnatura

-I:Int:l um/ale
o093 Food

Dokumeant &
Dooument Na,

FHRES R — bl - e

Priioha & /Appendix Mo, &

—— e



ol
-

R

™,

60

e,5

21

-

@i |

FIRES sreo.

FOZIARNA ODOLNOST
FIRE RESISTANCE

L+ I

Di&tumdData
e 28 T

S
Podpis/Signature

D:rkm*un. £ ] 3 i
" P Documant No, “H2d =~ TETDF
. floha &./Appandiz N .-?\5’
A y
WElZ 10T WoliaIke  Feis=al 5 & |
— Gatendd .'!'.‘1
Byl = —
G @ ?.".."r’"" N L PUEN (002 0 W T % prEi
- = plif ok piaa | Bai wermgd I . Tlakly
Frog e fomnl ilmn;
Fydewst 'E PRy £ -
a1 : : 0ZMmo
Fatwieeani! | | P:HNH i
— "

sjonaine Spidemp Tras Rablowpeh |




54

ﬁ%ﬁ:s _

1 POATARNA ODOLROST
FIRE RESISTANCE

Décumd Dala
oo o8 Zoof

ot

Podbis/Slgnature

Dokument &
Docurment Mo,

o Rl e - Y Ok Baas |

Priloha &/Appendix Mo B
(T EELLE Brmal
i — aiamik | P T S o 'ﬂd
4 Ddhylke z g
o Ok, L b,
Wiahelgepae ] I
* peilabeyhal [ar wiomgl n prkesly |
h"‘li‘mr I !ﬁllﬂ "!ll.l
iy tamai 2 4 Greshaein = Pt
: + 3
Egramiral ] a i
W pragie
detwiargsn i | 'Hl::-:!:i_gi W pmrasy

Z

Profesyornalne Systfemy
Tras Kabfowych

| £ ]




c10.5

Mad.=Nr.

C | H |Spannbereich

SAS 8

J4./| B

6/3.3]75 - 10

SAS 10

3.5[10

g6 |10 - 11

SAS 12

41.3]12

10]68] 11 - 13

SAS 14

14

1217 | 15 =15

SAS 16

41416

14|18 |15 - 17

SAS 18

42 |18

1618.3] 17 - 19

i

[k ]
e

SAS 20

48.5]20

18(8.3] 19 - 2

SAS 22

720

2009 [ 21 -2

SAS 24

o44 |24

28 [B3-2

SAS 26

52.1 |26

24183 25 - 77

SAS 78

ol |28

268 |27 - 19

SAS 30

62830

28(10) 28 - 30

Madell Nr.lbereich| R | B |b

Spann-

SAS 38

29-38 |18.5/53.7]16

SAS 47

38-47 23.9]62.2(16

SAS 55

47-55 127.5[74.718

SAS 63

00-63 |31.5/84 |18

Ausfithrung
s, Einzelheit

)

| @| al
/:*.ii-J/w1

o

e we: 75 (06,2003 |

AV §
— Einzelverlegung Schraubabstandschellen
" line/rein SAS B — SAS 63
| ";‘r‘ a IE."E‘[-UT--UHIHI-"-—
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MOHJ[GQE Wand  Bouaufsichtiich- bzw.

brondschutzgepriifter
Diibel

Montage Decke

Schraub-Abstandschelle

SAS 6 - SAS 63,
e ; Vermenckng: hesgebe o 75, 06,200
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2.29 X-EFC, X-FB Laczniki do mocowania rurek instalacyjnych

M-FB mocowanse rur irnstalacyjmch, griswcnych

|| Oenaczenie ~d W H ppismaterisiu Dmmm
T | X-EFC 1 DNi 27 ‘ == = == Pulietylen, szary | DX 460, DX-A 40
D %FB 13-DNIZ7 | | 13 16 Cynkowana stal wgnormy | DK 460

X-FB 16-DNIZ7 | 16 16 DIN 17162-1 {1, =270-420 DA

20 B/mrnd, 10-20 prr Zn DX 368
&2 DX 351

= DXET?
26 o

NFB18-DNIZ7  |XFB 18-ZF27 | 18
X-FB 20-DNIZ7 |%FB20-ZFz7 | &0

X-FB 22-DNI27 | A FB22FFIT [
XFB 24-DNI27 (XFB24.-7FIT | 24

27 | %FB 28-2F27 o] Z‘l.ul:lm'l.' ara
K—Fﬂﬂ—pﬂm ; T o 57 ﬁi?\ PG af 20 |
X-FB 35-Dhl. | i, .

- ﬁﬂu@mmér f :g fg FIRES s ro. 'ﬁ"'“‘) |
T X-DFB16-DMIZT | = | |* ZIARNA QDOLROST
¥X-DFB 18-DNI27 :‘gg ggg; ;g .;_.g | FIRE RESISTANCE | Podpis/Signature !
X-DFB 20-DNIZT ] : e

|22 ! Dokumeant &
=4 | |Grocumant No,

3'3';:'35 SRR Eas £la
g

X-DFB 22-DNig7 | %DFB 22.2F27| 22 B e — - TR A |

X-DFB 24-DNIZ7 | *-DFEB 24-ZF27| 24

%DFB 28-DNI27 (XOFB 28 2727 26 81 28 : - B[ ———
¥-DFA 35.0M1 27 s 108 30 | Priioha &.Apnandle M 75
g.u.F'_ﬂ 40-DMI 27 | 4 | 4(_1 i 37 T
4 MW-EFC MX | zakres Srednic mocowanych - Polistylen, szary
rek: 16-32 mm Lacrnik bez gwoddza Zastosowania 2 D351 MY 2T
1 Vi D S50 MY TR greendciziarm miagasynikiwymi
3 M-FB MX zakres wymianiw o Stal ooymikowans.
od 8 mm do 40 mm Lichwyt bar gwoddria Zastosowans 22 GX 100E, DX 351 MC2T

| | - - ) | sy D0CSED MK T2 | grvodriraimi magannkowymi
|0 | X-GHP 20MX |Gwoldzie do mocowania obejm  Stal, HAC 58+1, Zn 2-8 um IGKIE
v %DNI2ZTMX  X%FB MX Stal, HAC 55,541, Zn 5-13 um | DX 460, DX 351

e LR S TR R R e




DBZ Gwozdzie klinowe

Cechy:
mataniat podiodn: Daon
prosie 2aMOcOwane preelolowa
| « mzpredanie prosz whijanie miolkiem, bes udyca
specmalnego narmsdre
- glameant ¥ modliwoscis rosprekanis
UZupeiniaiacego
preydanoss do streby rozciagare| betonu
ramocowanie sriywna, nke wybaoralaoe s
Material; T r
CONC - =
Trzon gwoddzia: - 0« 5136-3 DIN 1654 i
Klin = drul b prgd slabowy, ulepsFany ceapline Bator Belon zargsewany  Ddpomoss ognaowe
razprgtapcy '
By SRCERCn cynkowana galwancznke man. Sum Zn "W praypadiu wystepowania wieos| nid
powierzchni;

jecn@go puniiy MDCoWanIE

Podstawowe dane dotyczace nosnosci ( gwozdzia

Dane w tym rozdziale dotycza nast. warunkow
= beton: I = 15 Nfmm”
«  pominiety wphyw odlegiosci od krawedzi | rozsiawu

CONC| beton zarysowany

Nodnosci charakterystyczne, R, [kM]

|Gweadi DBZ6/45iDBZ63S |
Rozcigganis M 24
Sciranis Vi 3.4

Nodnosci obliczeniowe, Ry [kN]:

Gwiddd DBZ 6/4.5 1| DBZ 6/35
Rozcgganie Mny 1
Stiranie Vi 15

Obciatenia dopuszczalne, R.. [KN]:

Gwoidi DBZ 6.5 and DAZ 6736 |

o sedgari |

ROZTIAGENIS Mg 0.8
Scinanie Ve 1t

Szczegoly osadzania

Caumi/Drate
g . S
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2.16 X-DNI Gwozdzie uniwersalne do mocowa

n} | 1 M
;:l- | .;r_|l
el ‘!=[=H—"' e
el i3 . Ls -
| IR S — L -
mi T! ".-“l [ -] ] -:I = :'I
sy " |y 31 = = i
L= 1 ST T - LT~ 58 B L -
. kL - - -
- P~ - _-.:‘
* e Bl %
I e i T .;_1*
L ‘* j - '.’ - r.-! = ¢
LK 1. | Py VI | - : 1l e ' Elementy szkieletu dcianek, deski, Deskowania, banery itp, zasinso-
- L - - e laty mocowane oo betonu | Stah  wania tymczasowe
I g—t ! ' :
IDI L i - g
12—-— Ls I - T
— L -—
&

Trzpien lacznika:  stal weolowa, HRC 565 = 1
HAC 58 = 1 (X-DNI B2)

powloka: Zn, 5-13 ym
Podkladka stal: stal weglowa, .
POWIOKA: 11, 10 - 30 i Ksaztatowniki stalowe szkisletowych Scianek drisowych
Podkladka 2 tworzywa sztucanego:  polietylen do elementow betonowych | stalowych

Aprobaty techniczne | wytyczne wymiarowania
ICBO, Lioyd's, ABS, ITB

Dane techniczne (obcigzenia obliczemowes, Ograniczenia slosowania ilp.) preedstawons w powyzazych aprobalach | wytycznych
wymiarowania odzwierciediajg specyficzne uwarunkowania lokaine. Z ego wzgledu danse 8 mogg niznic sig od danych zamieszczo-

mych w ninigjszym podreczniku. Jedeli inwestycia prowadzona jest na obszarze parsiwa, gdzie obowigzuig specyficzne aprobaty
| wytyczne dotyczace danego typu Zamocowania, to wiasnie te krajowe przepisy s miardaine dia procesu projskiowania

i wymiarowania. Kopie aprobal techniconych moga by& w razie potreeby udostppniona proaz Hili,

S

SIia o

| Oznaceania [ | L | Orsadzaki DX ")
DIXDNI19P8 19 | 209 | DX-460 (maks. X-DNI 72)

| X-DMI 22 P8 2 239 | DX-A40 (maks. X-DMI 47|
S-tuprlnwanle diugosc co 5 mm DX-A41 (maks X-DNI T2)

'XDNIG2P8 62 639  DX36M (maks. XDNI 72) | £
[XDNI72P8 | 72 | 739  DXE72(maks X-DNI72) | & .
| %-DNI B2 P8 82 | a3sg o &

2 %DNIZZS1Zz | ZZ | 239 | DX-460 (maks. X-DMI 72) | B "
| Stopniowanie Alugosci co 5 mm | DX-A41 (maks. XDNI 72) | & B
XDNIT2S12 | 72 | 738  DX-A4O (maks. X-DNI47) | 2

T | X-DNI27 PES15, 27 | 265 | DX-460, DX-A41 = . . s e
X-DNI32 PBS15 32 339 g:-uu (maks. X-DNI 47) ot st comiecs. A el

& | XDNI3ZPBS3S 32 | 339 | ; Prewvidad: Mc-c_n;han;;lai dzrgn?;zﬁ grubodcl 25 mm do betonu
NLRSS OO 52 | S99 | Pytanie; Jakie gwoddzie s3 odpowlednia?

Dwdpowied: X-DNI 52 P8 ub X-DNI 52X

S %DNI19MX | 18 209 DX-A40 (<DNI32_ MX) | iczenia di wheanych gwaddzi dotycza stasowania

XDNI22MX | 22 238  DX460 ow bez rRCNeRn Whgana gwolta, Zakres

. | stoscwania k DY maza MOZEZErR0eY
Stopnicwanie diugosci co 5 mm DX 36M (= DNI 62__ MX) | "ﬂmﬂg‘?mgmwmwnem&w £
XDNIT2MX | 72 738 | DX-A41 [ e
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2.20 X-DW, X-ZF, X-EGN, X-GN Gwozdzie do mocowania profili scianek dzialowych §
1'..1 : IS, I & .Iﬂi\ﬂ.q\r;_#ﬂ'l
= e | - e SEL RN ] = L
.._',_Tﬁ :! - GH—? :I
1 - La - L RS e
. b=t ) o -"L-_l‘i"h-ill.-\lﬂ‘.r-h-hﬁ
I EEassssase e
E el
- ¢__—..q._;- -I-.i
[[ kL U] -
- P »
Aprobaty techniczne | wytyczne wymiarowania
ICBO
Cane techniczne (ohoigzena obliczeniows, mrmmﬁmhm:p%wwmmmmlw
wymiarrwana odrwierciedlaja specyficzrne iwarunkowania lokaine. 2 lego wagledu clare Te mogs et gie od denypoh zamie-

szczonyeh w ninksjszym podrecznikiy, mmmwmmwwmm pansbwa, gdzia obowiazug specyficzne aprobaty
i wytyczne dofyczace danego typu zamocowania, o whadnie te krajowe przepisy sq miarodajne dia procasy projskowania
-wm Kﬁﬁamnbﬂm&nmﬁwmqhﬂw rania potrroby udostepnions przez Hili.

_ Clmm:zans I | L e demc HAC F'mlnka.’!n |:|.|:n'_l cmzmnr
1 %DW 20THP | 20 =5y 30 I ®Es5=x1 2.4 DX 351, DI-AA0, DX 460, DN 36M
| DW2TTHP | 27 | 287 |

I MDWzoMX | 20 | 217 | 30 B35 =1 [ 2-8 | DX351, DN-A4D, DX 480, DX 38M
| | XOWarMx 27 | 287 | | = | {z magazynkiem)
|3 ZFITMX__ | 27 | 284 |35 | 5251 _ 5-13 | 3
HIEEGNIAMX | 14 | 158 | 30 58 = 1 .8 GX 100, GX 100E
(XGHP20OMX | 20 | 218 | l .
YI%GNZ2OMX | 19 | 209 535 =1

200 N dia hg; 2 18 mm
300 N dia hey = 22 mm
400 N dia hgy 2 7 mm
400 N dla zamocowan

bl : ! ; oo stall h=4-8 mm

. . . Zﬂmn nl.a el 1 .. e | ;
XDW 27 | Kszialowniki metalowe | Beton, warastajaca kiass (twardosc betony)
X-DW 20 =
_ ®IF IT 1 Kszisftowniki metalows | Beton ——
%-GN 38 | Elementy drewniane |t < 20 mm) Baianrz cegly wapiennc-pashows,
%-GN 2T | Hematowniki metaiows +Bemﬂmmzmuymmpmmmmwm
X-GN 20

XGHP | KszaRowniki metaiowe | Twardy baton
XEGH | Kertaltowniki metalows Stal




WDK Leitungsflhrungskanal Kunststoff-Systeme

WDK Kanal, Typ WDK 20035
T | Fbe ||.-_ e | it | et
- L] | L] ‘I
WO 30038 rmeewmf 5080 18 33 800
WO 350035 Crmnawant) | 0 M 2
W POORE I e i) 28| 23
WO F0038 ] 25 24

T e '-ln[-n- b
- ﬁ| L2t e |
WDHHE J0008 . rewvell 04 x "tl 0300
(WADHHE RS Cremevesll | 05 0 1 300
WDHKHE 28038 ] W i‘ﬂ L
WOKHE 70035 = a0

WOK Kanal, Typ WDK 20050

T l o ||w

|
- = | gam -~
WD 20080 reireanill | 3000 QI!I!M-
W FnOSD ErfaTetuaiill | RN} A3 3 500

R i L L)

%]

WODK Kanal, Typ WDK-N 20050
1 Ter ‘ - ||-p e s
| - Ll b
| WWOBC-H SO0 el | 3000 az AT
WTHCB IS0 crmreesiil | SEEC 4 37T ooo

Flarimioberries re afleied ot Pakgedeabe s Bubdenioctong

"ﬁ 7
5
1
'S
iy i
[
o ==

Do Emciwtocss semrdemn ot cer WWOE-Kernl sulgesin s ond cuech s Fecersercong et

2

F o
]

i | e | | Ay
| |I-I-|Iﬂ-l. e |
WINGH! 8080 reness 45 4 1500
WD ZOSE  osrmeeesal 45 4 o

inraneitaobe Tur Ficimnganndened der W Sanale
Dbt Formedoste marel gerecedl non maubecformie s puogeiegt
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ZESTAWIENIE MATERIALOW

l Lp. | Element
CF30/100 EZ
| L'a__ pret gwintowany TF8
3. | nakretka EEC8
' 4. | Wspornik C41S400
5. | kotwa HILTI
| HKD-S10x40
e Kitasstr

B. | Kotwa Hilli HKD-S 8x40

VHM10x40+EEC10

)

| 7. Wspornik CU 150

lloa& [szl] |

2
3
12
3
6
2

| 3

-
| 3
| 12

odlegioé< miedzy mocowsaniami

co 1.25 metra

max. obciazenie 10 ka/m
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ZESTAWIENIE MATERIALOW

Lp. Element B  llos¢ [sz1)

1. | CF54/50 EZ |1 2 ]

"2 pretgwintowany TFB | 3

3 nakretka wieicowa EEC8 | 6

4. CEQ 100 N | e

5. | kotwa HILT! 3 \
HKD—SB::JID‘

6. | zacisk CE30 6

7. | zestaw BTRCC 6x20 e

sufit

=

HKD-S8x40 o

TF8

BTRCC Bxﬂﬂ\%
CF54/50

Y

&

| -+ -—'-r-
CE30
CEQ100
odleglosé miedzy mocowaniami
do 1.25 meltra
A o
max. obciazenie 7kghM /mrring 7
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ZESTAWIENIE MATERIALOWY

L|:|.1 Elemant Ilnéé[ift]_
1.  CF54/50EZ 2
2 Ip_fEt;_.w'EtuwaanFB 3
3. n&mﬁnWEECﬂ B 12
4. uUcso 3
5  kotwa HILTI
HHDLSB:{IE
6 R215100 3
7. | zestaw BTRCC 6x20 ' q |
8. | Kitasstr | 2]
sufit
s - — '-‘3
HKD-SBx40 W A Ty, =
; - N
s
BTRCC 6x20
CF54/50
R218100
UCso
odieglost miedzy mocowaniami
do 1,25 metra

max_ obciazenie 7 kg/m
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ZESTAWIENIE MATERIALOW

I__p Element | llosé [szt] |
1. CF30/100EZ ) 2
2. pret gwintowany TF8 3 |
- 3. nakretka EEC8 6
4. Wspornik CM50XL 3 “_j
5. kotwa HILTI 3
! - HKD-S8x40
| 6. | Kitasstr ! 6 g
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