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1. INTRODUCTION

This test report contains the results of test carried out by testing laboratory of FIRES, s.r.o. in Batizovce.
The purpose of the test was acquirement of information for product classification.

Representative from the sponsor’s side witnessing the test:

Mr. Jacek Kliczek BAKS Kazimierz Sielski

Mr. Piotr Okninski BAKS Kazimierz Sielski

Mr. Marcin Tokaj ZAKLADY KABLOWE BITNER
Mr. Tomasz Latacz ZAKLADY KABLOWE BITNER
Mr. Bartosz Nitkiewicz ZAKLADY KABLOWE BITNER
test directed by Ing. Stefan Rastocky

test carried out by Miroslav Hudak

operator Alexander Relovsky

2. MEASURING EQUIPMENT

Identification number | Measuring equipment Note
F 90 004 Vertical test furnace for fire resistance testing -

PLC system for data acquisition and control
F 69005 TECOMAT NS 950 J

F 40 008 SW Control Web 2000 -
Control and communication software to PLC

F 40009 TECOMAT NS 950 )
Visual and calculating software to PLC TECOMAT

F 40 010 NS 950 -

F 40 011 Driver Tecomat — CW 2000 (SW) -

F 69 009 PLC system for data acquisition and climate )

control TECOMAT TC 604

F 60 001 - F 60 009 Sensors of temperature and relative air humidity climatic conditions

measuring
Transducer of differential pressure ressure inside the test
F 71008, F 71009 (=50 to + 150) Pa P ?urnace
temperature inside the test
F 08 521 - F 08 528 Plate thermometers furnace, according to EN
1363-1
F 08 701 Sheathed thermocouple type K@ 3 mm ambient temperature
F 54 020 Digital calliper (0 to 200) mm -
F 54 059 Racking meter -
F 57 007 Digital stop-watch -
F 96 015 Test signal 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 and mounting of cables and weights into the supporting system was carried
out by workers businesses BAKS Kazimierz Sielski and ZAKLADY KABLOWE BITNER.
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4. PREPARATION OF THE TEST

4.1 DESCRIPTION OF THE SPECIMEN STRUCTURE

Test specimen comprised from cable bearing system BAKS Kazimierz Sielski — cable trays, cable ladders,
cable clips UKO1, OZO, UDF, OZSO, UEF and with accessories and power and communication non-

halogen cables made by ZAKLADY KABLOWE BITNER.

Cables used during to course of test:

NHXH FE180/E90 4x1,5 RE (8x)
NHXCH FE180/E90 4x1,5RE/1,5 (10x)
NHXH FE180/E90 4x50 RM (8x)

NHXCH FE180/E90 4x50 RM/25 (
NHXH FE180/E90 4x4,0 RE (
JE-H(St)H FE180/E90 2x2x0,8 (
HTKSHekw FE180/E90 1x2x0,8 (
HDGs FE180/E90 4x1,0 RE (
HDGs FE180/E90 4x4,0 RE (18x)
HDGsekwf FE180/E90 4x1,0 RE (
HDGsekwf FE180/E90 4x4,0 RE (
HLGs FE180 FE180/E90 4x1,0 (
(N)HXH FE180/E90 4x1,5RE (
(N)HXH FE180/E90 5x50 RM (
Securi Flame F 1x2x0,75 (2x

The length of cables was 5 m, length of 3,5 m was exposed to fire. Cables were fixed to the cable trays by
steel clamps UDF..., to the cable ladders by steel clips UKO1/..., in the points of allowed bending radius
according to the cable diameter.

Loadbearing system consisted of cable tracks 4,5 m long and of ceiling installation (steel members made
of galvanized steel). Length of trays exposed to fire was 3,5 m.

Suspension track No. 1 and 7

Suspension was made of two cable trays KCOP400H60/3N, (400 x 60) mm (width x height), steel sheet
thickness 1,5 mm, joined in distance of 600 mm from middle support with joint members LDOCHG60N with
screws SGN M6x12. Cable trays were fixed to support hangers WWCTO400 with screws SGN M6x12.
Support hangers were fixed to hangers WPCEO800 with screws SMM 10x100. Three hangers with
support hangers were used for this track, in the middle of furnace and in distance of 1200 mm from the
middle hanger. Hangers were fixed to ceiling with screws PSROM10x80. Loading of trays was 10 kg.m™.

Cables used for track No. 1:

2 x NHXH FE180/E90 4x50 RM

2 x NHXH FE180/E90 4x1,5 RE

2 x JE-H(St)H.. RE FE180/E90 2x2x 0.8
2 x HTKSHekw FE180/E90 1x2x0,8

Cables used for track No. 7:

2 x NHXCH FE180/ E90 4x50/25 RM
2 x NHXCH FE180/E90 4x1,5/1,5 RE
2 x HDGs FE180/E90 4x4,0 RE
2 x HDGs FE180/E90 4x1,0 RE
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Suspension track No. 2 and 8

Suspension was made of two cable ladders DUOP400H60/3N, (400 x 60) mm (width x height), joined in
distance of 600 mm from middle support with joint members LDONCHG60N with screws SGN M8x14. Span
of transoms is 300 mm. Cable ladders were fixed to support hangers WWCTO400 with screws SGN
M6x12. Support hangers were fixed to hangers WPCEO800 with screws SMM 10x100. Three hangers
with support hangers were used for this track, in the middle of furnace and in distance of 1200 mm from
the middle hanger. Hangers were fixed to ceiling with screws PSROM10x80. Loading of ladders was

20 kg.m".

Cables used for track No. 2:

2 x NHXH FE180/E90 4x50 RM

2 x NHXH FE180/E90 4x1,5 RE

2 x JE-H(St)H.. RE FE180/E90 2x2x 0.8
2 x HTKSHekw FE180/E90 1x2x0,8

Cables used for track No. 8:

2 x NHXCH FE180/ E90 4x50/25 RM
2 x NHXCH FE180/E90 4x1,5/1,5 RE
2 x HDGs FE180/E90 4x4,0 RE
2 x HDGs FE180/E90 4x1,0 RE

Suspension track No. 3 and 5

Suspension was made of two cable trays KCOP400H60/3N, (400 x 60) mm (width x height), steel sheet
thickness 1,5 mm, joined in distance of 750 mm from middle support with joint members LDOCHG60N with
screws SGN M6x12. Cable trays were fixed to support hangers WFLO400 with screws SGN M6x12.
Support hangers were fixed from one side to hangers made of two parts — WFLO600 and WFLO200,
which were screwed together with screws SMM10x60. Second side was supported with threaded bar
PGM10 with screws NSM10 and washer PP10. Three hangers with support hangers were used for this
track, in the middle of furnace and in distance of 1500 mm from the middle hanger. Hangers were fixed to
ceiling with screws PSROM10x80 and TRSOM10. Loading of trays was 10 kg.m™.

Cables used for track No. 3:

2 x (N)HXH FE180/E90 5x50 RM
2 x (N)HXH FE180/E90 4x1,5 RE
2 x HDGs FE180/E90 4x4,0 RE
2 x HDGs FE180/E90 4x1,0 RE

Cables used for track No. 5:

2 x NHXH FE180/E90 4x4,0 RE
2 x HDGs FE180/E90 4x1,0 RE
2 x HDGs FE180/ E90 4x4,0 RE
2 x HDGsekwf FE180/ E90 4x4,0 RE
2 x HDGsekwf FE180/E90 4x1,0 RE

Suspension track No. 4 and 6

Suspension was made of two cable ladders DUOP400H60/3N, (400 x 60) mm (width x height), joined in
distance of 750 mm from middle support with joint members LDONCHG60N with screws SGN M8x14. Span
of transoms is 300 mm. Cable ladders were fixed to support hangers WFLO400 with screws SGN M6x12.
Support hangers were fixed from one side to hangers made of two parts — WFLO600 and WFLO200,
which were screwed together with screws SMM10x60. Second side was supported with threaded bar
PGM10 with screws NSM10 and washer PP10. Three hangers with support hangers were used for this
track, in the middle of furnace and in distance of 1500 mm from the middle hanger. Hangers were fixed to
ceiling with screws PSROM10x80 and TRSOM10. Loading of ladders was 20 kg.m™.
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Cables used for track No. 4:

2 x NHXCH FE180/E90 4x50/25 RM
2 x NHXCH FE180/E90 4x1,5/1,5 RE
2 x HDGs FE180/E90 4x4,0 RE

2 x HDGs FE180/E90 4x1,0 RE

Cables used for track No. 6:

2 x (N)HXH FE180/E90 4x1,5 RE

2 x HDGs FE180/E90 4x1,0 RE

2 x HLGs FE180/E90 4x1,0 RE

2 x HTKSHekw FE180/E90 1x2x0,8

2 x HDGsekwf FE180/ E90 4x4,0 RE
2 x HDGsekwf FE180/E90 4x1,0 RE

Ceiling installation

Installation of cables was made with clips UKO1 which were fixed to steel profiles SDOP 800 (suspension
track No. 9), holders OZO (suspension track No. 10), steel clamps UDF, UEF (suspension tracks No. 11,

13, 14) and holders OZSO (suspension track No. 12).

Steel profiles (type SDOP 800) in track 9 were fixed to ceiling by dowels (type SRO M6x30) in spacing of

600 mm.

Holders OZO in track 10 were fixed to ceiling by dowels (type SBO M5x60) in spacing of 600 mm.

Steel clamps UDF in track 11 were fixed to ceiling by dowels (type KWBO 6x35) in spacing of 600 mm.

Holders OZSO in track 12 were fixed to ceiling by dowels (type SBO M5x60) in spacing of 600 mm.

Steel clamps UEF in track 13 were fixed to ceiling by dowels (type KWBO 6x35) in spacing of 600 mm.
Steel clamps UDF x2 in track 14 were fixed to ceiling by dowels (type GSO M6x40) in spacing of 600 mm.

Cables used for track No. 9:

2 x HTKSHekw FE180/90 1x2x0,8
2 x HDGs FE180/E90 4x1,0 RE
2 x HDGs FE180/E90 4x4,0 RE

Cables used for track No. 10:

2 x NHXH FE180/ E90 4x50 RM
2 x NHXCH FE180/ E90 4x50/25 RM
2 x NHXH FE180/ E90 4x1,5 RE
2 x NHXCH FE180/E90 4x1,5/1,5 RE

Cables used for track No. 11:
2 x HTKSHekw FE180/90 1x2x0,8
Cables used for track No. 12:

2 x JE-H(St)H.. RE FE180/ E90 2x2x 0.8
2 x HTKSHekw FE180/90 1x2x0,8

2 x HDGs FE180/E90 4x1,0 RE

2 x HDGs FE180/E90 4x4,0 RE

Cables used for track No. 13:

2 x HTKSHekw FE180/90 1x2x0,8
2 x HDGs FE180/E90 4x1,0 RE
2 x HDGs FE180/E90 4x4,0 RE

S
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Cables used for track No. 14:

2 x NHXH FE180/ E90 4x50 RM

2 x NHXCH FE180/ E90 4x50/25 RM
2 x NHXH FE180/ E90 4x1,5 RE

2 x NHXCH FE180/E90 4x1,5/1,5 RE
2 x HTKSHekw FE180/90 1x2x0,8

2 x HDGs FE180/E90 4x1,0 RE

2 x HDGs FE180/E90 4x4,0 RE

2 x Securi Flame F 1x2x0,75

Types of individual components are from catalogue BAKS.
Cable 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 construction of specimen is shown in the drawings which form an integral
part of this test report. Drawings were delivered by sponsor.

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

4.2 DESCRIPTION OF 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 INSPECTION OF SPECIMEN

Before and after the function in fire test, conformity of drawings and test specimen was checked.
Specimen corresponded to the drawings which create the appendix of this test report. Inspection of
specimen consisted of visual review of the test specimen, used materials as well as size verification
(number and cross sections of conductors, thickness, measurements of cables and trays) and also the
way of specimen fixation to supporting construction was subject of inspection.

4.4 CLIMATIC CONDITIONING OF SPECIMEN

Test specimen was stored in the climatic hall of testing laboratory and was conditioned according to
EN 1363-1 under the following climatic conditions:

Ambient air temperature [°C]
mean 22,6
standard deviation 0,5

Relative air humidity [%]
mean 48,5
standard deviation 3,0

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

S e —
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5. CARRYING OUT OF THE TEST

5.1 TEST GENERALLY

" 4

The test was carried out in horizontal test furnace with dimensions (3500 x 3000 x 2750) mm
(length x width x height).

5.2 CONDITIONS OF THE TEST

Conditions in the test furnace (temperature — standard temperature/time curve, pressure, content of O,) as
well as in the testing room (ambient temperature) corresponded to EN 1363-1 and 4102-2 during the test.
Detailed information is shown in appendices of this report, or in Quality records of the testing laboratory.

Values characterizing environment in the testing room directly before the test:

Date of the test

Relative air humidity [%]

Ambient air temperature [°C]

16. 09. 2010

55,5

19,1

5.3 RESULTS OF THE TEST

Measured values are stated in appendices of this test report.

5.4 EVALUATION OF THE TEST

Specimen Cables Track Time to first failure / interruption
No. of conductor

1 2 cables HDGs FE180/E90 4x1,0 RE 7 minutes

2 2 cables HDGs FE180/E90 4x4,0 RE 11 minutes

3 2 cables NHXCH FE180/E90 4x1,5/1,5 RE 91 minutes no failure / interruption
4 2 cables NHXCH FE180/ E90 4x50/25 RM 91 minutes no failure / interruption
5 2 cables HDGs FE180/E90 4x1,0 RE 44 minutes

6 2 cables HDGs FE180/E90 4x4,0 RE 52 minutes

7 2 cables NHXCH FE180/E90 4x1,5/1,5 RE 91 minutes no failure / interruption
8 2 cables NHXCH FE180/ E90 4x50/25 RM 91 minutes no failure / interruption
9 2 cables HDGs FE180/E90 4x4,0 RE 91 minutes no failure / interruption
10 2 cables HDGs FE180/E90 4x1,0 RE 38 minutes

11 2 cables NHXCH FE180/E90 4x1,5/1,5 RE 91 minutes no failure / interruption
12 2 cables NHXH FE180/ E90 4x1,5 RE 91 minutes no failure / interruption
13 2 cables NHXCH FE180/ E90 4x50/25 RM 91 minutes no failure / interruption
14 2 cables NHXH FE180/ E90 4x50 RM 91 minutes no failure / interruption
15 2 cables HDGsekwf FE180/E90 4x1,0 RE 6 minutes

16 2 cables HDGsekwf FE180/ E90 4x4,0 RE 11 minutes

17 2 cables HLGs FE180/E90 4x1,0 RE 11 minutes

18 2 cables HDGs FE180/E90 4x1,0 RE 45 minutes

19 2 cables (N)HXH FE180/E90 4x1,5 RE 88 minutes

20 2 cables HDGsekwf FE180/E90 4x1,0 RE 13 minutes

21 2 cables HDGsekwf FE180/ E90 4x4,0 RE 17 minutes

22 2 cables HDGs FE180/ E90 4x4,0 RE 91 minutes no failure / interruption
23 2 cables HDGs FE180/E90 4x1,0 RE 91 minutes no failure / interruption
24 2 cables NHXH FE180/E90 4x4,0 RE 91 minutes no failure / interruption
25 2 cables HDGs FE180/E90 4x4,0 RE 91 minutes no failure / interruption
26 2 cables HDGs FE180/E90 4x1,0 RE 91 minutes no failure / interruption
27 2 cables HDGs FE180/E90 4x4,0 RE 73 minutes

28 2 cables HDGs FE180/E90 4x1,0 RE 73 minutes

29 2 cables HDGs FE180/E90 4x1,0 RE 13 minutes

30 2 cables HDGs FE180/E90 4x4,0 RE 47 minutes

31 2 cables NHXCH FE180/E90 4x1,5/1,5 RE 91 minutes no failure / interruption

I
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" 4

Specimen Cables Track Time to first failure / interruption
No. of conductor

32 2 cables NHXCH FE180/E90 4x50/25 RM 91 minutes no failure / interruption
33 2 cables HDGs FE180/E90 4x1,0 RE 52 minutes

34 2 cables HDGs FE180/E90 4x4,0 RE 91 minutes no failure / interruption
35 2 cables (N)HXH FE180/E90 4x1,5 RE 91 minutes no failure / interruption
36 cable (N)HXH FE180/E90 5x50 RM 91 minutes no failure / interruption
37 cable (N)HXH FE180/E90 5x50 RM 91 minutes no failure / interruption
38 2 cables NHXCH FE180/E90 4x1,5/1,5 RE 91 minutes no failure / interruption
39 2 cables NHXH FE180/ E90 4x1,5 RE 91 minutes no failure / interruption
40 cable NHXCH FE180/ E90 4x50/25 RM 91 minutes no failure / interruption
41 cable NHXCH FE180/ E90 4x50/25 RM 91 minutes no failure / interruption
42 cable NHXH FE180/ E90 4x50 RM 91 minutes no failure / interruption
43 cable NHXH FE180/ E90 4x50 RM 91 minutes no failure / interruption
44 2 cables NHXH FE180/E90 4x1,5 RE 90 minutes

45 cable NHXH FE180/E90 4x50 RM 91 minutes no failure / interruption
46 cable NHXH FE180/E90 4x50 RM 91 minutes no failure / interruption
47 2 cables NHXH FE180/E90 4x1,5 RE 91 minutes no failure / interruption
48 cable NHXH FE180/E90 4x50 RM 91 minutes no failure / interruption
49 cable NHXH FE180/E90 4x50 RM 91 minutes no failure / interruption
50 2 cables HDGs FE180/E90 4x4,0 RE 86 minutes

51 2 cables HDGs FE180/E90 4x1,0 RE 91 minutes no failure / interruption
Signal Cables

Specimen Cables Track Time to first failure / interruption
No. of conductor

52 2 cables Securi Flame F 1x2x0,75 91 minutes no failure / interruption
53 2 cables HTKSHekw FE180/90 1x2x0,8 91 minutes no failure / interruption
54 2 cables HTKSHekw FE180/E90 1x2x0,8 91 minutes no failure / interruption
55 2 cables HTKSHekw FE180/90 1x2x0,8 91 minutes no failure / interruption
56 2 cables HTKSHekw FE180/90 1x2x0,8 91 minutes no failure / interruption
57 cable JE-H(St)H.. RE FE180/ E90 2x2x 0.8 91 minutes no failure / interruption
58 cable JE-H(St)H.. RE FE180/ E90 2x2x 0.8 91 minutes no failure / interruption
59 2 cables HTKSHekw FE180/90 1x2x0,8 91 minutes no failure / interruption
60 2 cables HTKSHekw FE180/E90 1x2x0,8 91 minutes no failure / interruption
61 cable JE-H(St)H.. RE FE180/EQ0 2x2x 0.8 48 minutes

62 cable JE-H(St)H.. RE FE180/E90 2x2x 0.8 64 minutes

63 2 cables HTKSHekw FE180/E90 1x2x0,8 91 minutes no failure / interruption
64 cable JE-H(St)H.. RE FE180/E90 2x2x 0.8 91 minutes no failure / interruption
65 cable JE-H(St)H.. RE FE180/E90 2x2x 0.8 91 minutes no failure / interruption
66 2 cables HTKSHekw FE180/90 1x2x0,8 91 minutes no failure / interruption

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

Specimens S1 — S51 were tested by three-phase voltage supply 3 x 230/400V with bulbs 240V / 60 W.
Specimens S52 — S66 were tested by one-phase voltage supply 1 x 110V with LED diodes 3V /0,03W.
Circuit breakers with rating 3 A were used.
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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 where appropriate DIN 4102-2. Any significant deviation with respect to size, constructional
details, loads, stresses, edge 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, s.r.o., Batizovce. 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, s.r.o., Batizovce.

Issued by: Responsible for the technical side of the test report:

T

Ing. Stefan Rastocky S Miroslav Hudak
leader of the testing laboratory technician of the testing laboratory
7. NORMATIVE REFERENCES

STN EN 1363-1: 2001 Fire resistance tests. Part 1: General requirements
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

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 S10
Appendix 4 Measured times of tested specimens from S11 to S20
Appendix 5 Measured times of tested specimens from S21 to S30
Appendix 6 Measured times of tested specimens from S31 to S40
Appendix 7 Measured times of tested specimens from S41 to S51
Appendix 8 Measured times of tested specimens from S52 to S61
Appendix 9 Measured times of tested specimens from S62 to S66
Appendix  10-16 Photos taken before and after the fire test

Appendix  17-68 Drawings
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FIRES-FR-171-10-AUNE Appendix:
Measured values inside the test furnace
Time Temperature [°C] Deviation |Pressure

t [min] | Td1 Td2 Td3 Td4 Td5 Td6 Td7 Td8 || Tave Tn To d [%] p [Pa]
0 53,2 51,1 394 34,6 33,7 33,9 35,7 38,1 40,0 70,4 18,6 0,0 17,3
5 6552 | 647,4 | 6139 | 519,2 | 647,7 | 626,6 | 551,4 | 498,1 || 594,9 | 576,4 18,6 -1,8 18,4
10 707,8 | 706,3 | 676,3 | 601,5 | 710,7 | 699,7 | 629,5 | 5904 || 665,3 | 678,4 18,6 -1,9 14,8
15 7553 | 751,2 | 726,1 | 647,7 | 772,1 | 768,0 | 696,5 | 658,9 || 722,0 | 738,7 18,5 -2,0 15,0
20 7876 | 789,8 | 788,0 | 716,9 | 8059 | 808,6 | 753,3 | 720,7 || 771,3 | 7814 18,6 -1,8 15,9
25 8422 | 838,1 | 8195 | 7569 | 8574 | 851,1 | 789,3 | 760,1 || 814,3 | 814,6 18,6 -1,4 15,5
30 870,4 | 869,2 | 859,9 | 799,1 | 8839 | 879,4 | 826,5 | 8034 || 849,0 | 841,8 18,5 -1,0 16,6
35 8979 | 8957 | 8879 | 8284 | 9139 | 908,3 | 860,3 | 840,5 || 879,1 | 864,8 18,3 -0,6 16,0
40 910,8 | 908,7 | 9179 | 861,5 | 931,9 | 931,7 | 897,6 | 8794 [ 904,9 | 884,7 18,2 -0,2 14,2
45 926,8 | 926,1 | 937,4 | 887,7 | 9484 | 951,7 | 930,9 | 912,6 || 927,7 | 902,3 18,2 0,2 16,1
50 949,1 | 947,0 | 954,8 | 9116 | 971,5 | 975,8 | 948,8 | 939,1 || 949,7 | 9181 18,0 0,6 16,3
55 966,4 | 962,8 | 974,0 | 936,7 | 991,6 | 997,2 | 981,1 | 971,0 || 972,6 | 932,3 18,1 1,0 16,2
60 964,4 | 961,8 | 972,6 | 953,3 | 990,9 | 998,7 | 9957 | 989,7 || 978,4 | 9453 18,0 1,2 15,9
65 971,4 | 968,4 | 979,5 | 963,2 | 9959 | 1003,7 [ 1001,3 [ 1001,9 || 985,7 | 957,3 17,9 1,4 17,3
70 979,7 | 981,0 | 990,2 | 973,6 | 1004,0 | 1013,2 | 1007,4 | 1011,9 |[ 995,1 | 968,4 17,9 1,5 16,6
75 990,2 | 990,2 | 1001,8 | 991,4 | 1014,6 | 1025,2 | 1014,8 | 1021,1 || 1006,2 | 978,7 17,8 1,6 15,9
80 997,0 | 994,2 | 1007,4 | 993,4 | 1020,6 | 1032,6 | 1024,5 | 1027,8 | 1012,2 | 988,4 17,7 1,6 15,7
85 1008,5 | 1007,8 | 1018,1 | 1005,1 | 1031,0 | 1043,4 | 1045,5 | 1039,8 |[[ 1024,9 | 9974 17,7 1,7 15,0
90 1016,7 | 1015,8 | 1027,9 | 1014,0 | 1039,4 | 1052,7 | 1055,6 | 1048,2 || 1033,8 | 1006,0 || 17,7 1,8 17,0
91 1020,8 | 1021,7 | 1031,4 | 1016,2 | 1043,3 | 1056,9 | 1057,7 | 1051,1 || 1037,4 | 1007,6 17,7 1,8 15,3

Tave Average temperature in the test furnace calculated from plate thermometers

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

To Ambient temperature

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

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

Layout of measuring points inside the test furnace:
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FIRES-FR-171-10-AUNE Appendix: 2

Measured values inside the test furnace / graph
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FIRES-FR-171-10-AUNE

Measured time of tested specimens from S1 to S10

Time to permanent

Specimen Bulbs failure / interruption
[min:s]
1-L1 X
2-L2 X
St 3-L3 7:51
4-PEN X
5-L1 X
6-L2 X
S2 7-L3 11:29
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
sS4 14-L2 no failure / interruption
15-L3 no failure / interruption
16-PEN no failure / interruption
17-L1 X
18-L2 X
S5 19-L3 44:36
20-PEN X
21-L1 52:41
22-L.2 X
S6 23-L3 X
24-PEN X
25-L1 no failure / interruption
S7 26-L2 no failure / interruption
27-L3 no failure / interruption
28-PEN no failure / interruption
29-L1 no failure / interruption
S8 30-L2 no failure / interruption
31-L3 no failure / interruption
32-PEN no failure / interruption
33-L1 no failure / interruption
sS9 34-L2 no failure / interruption
35-L3 no failure / interruption
36-PEN no failure / interruption
37-L1 38:40
38-L2 38:40
S10 39-L3 38:40
40-PEN X

Specimen No.

Cables

2 cables HDGs FE180/E90 4x1,0 RE

2 cables HDGs FE180/E90 4x4,0 RE

2 cables NHXCH FE180/E90 4x1,5/1,5 RE

2 cables NHXCH FE180/ E90 4x50/25 RM

2 cables HDGs FE180/E90 4x1,0 RE

2 cables HDGs FE180/E90 4x4,0 RE

2 cables NHXCH FE180/E90 4x1,5/1,5 RE

2 cables NHXCH FE180/ E90 4x50/25 RM

2 cables HDGs FE180/E90 4x4,0 RE

MOl N|o| O RlW| N|—

2 cables HDGs FE180/E90 4x1,0 RE

Appendix:

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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FIRES-FR-171-10-AUNE

Measured time of tested specimens from S11 to S20

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
41-L1 no failure / interruption
S11 42-L.2 no failure / interruption
43-L3 no failure / interruption
44-PEN no failure / interruption
45-L1 no failure / interruption
S12 46-L2 no failure / interruption
47-L3 no failure / interruption
48-PEN no failure / interruption
49-L1 no failure / interruption
S13 50-L2 no failure / interruption
51-L3 no failure / interruption
52-PEN no failure / interruption
53-L1 no failure / interruption
S14 54-L2 no failure / interruption
55-L3 no failure / interruption
56-PEN no failure / interruption
57-L1 X
58-L2 6:36
S15 59-L3 6:36
60-PEN X
61-L1 11:11
62-L2 11:11
S16 63-L3 X
64-PEN X
65-L1 X
66-L2 X
S17 67-L3 11:29
68-PEN X
69-L1 45:32
70-L2 45:32
S18 71-L3 X
72-PEN X
73-L1 88:56
74-L2 88:56
S19 75-L3 88:56
76-PEN X
77-L1 X
78-L2 13:42
S20 79-L3 13:42
80-PEN X
Specimen No. Cables
11 2 cables NHXCH FE180/E90 4x1,5/1,5 RE
12 2 cables NHXH FE180/ E90 4x1,5 RE
13 2 cables NHXCH FE180/ E90 4x50/25 RM
14 2 cables NHXH FE180/ E90 4x50 RM
15 2 cables HDGsekwf FE180/E90 4x1,0 RE
16 2 cables HDGsekwf FE180/ E90 4x4,0 RE
17 2 cables HLGs FE180/E90 4x1,0 RE
18 2 cables HDGs FE180/E90 4x1,0 RE
19 2 cables (N)HXH FE180/E90 4x1,5 RE
20 2 cables HDGsekwf FE180/E90 4x1,0 RE

Appendix:

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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FIRES-FR-171-10-AUNE Appendix: 5

Measured time of tested specimens from S21 to S30

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
81-L1 X
82-L2 X
S21 83-L3 17:09
84-PEN X
85-L1 no failure / interruption
S22 86-L2 no failure / interruption
87-L3 no failure / interruption
88-PEN no failure / interruption
89-L1 no failure / interruption
S23 90-L2 no failure / interruption
91-L3 no failure / interruption
92-PEN no failure / interruption
93-L1 no failure / interruption
S24 94-L.2 no failure / interruption
95-L3 no failure / interruption
96-PEN no failure / interruption
97-L1 no failure / interruption
S25 98-L2 no failure / interruption
99-L3 no failure / interruption
100-PEN no failure / interruption
101-L1 no failure / interruption
S26 102-L2 no failure / interruption
103-L3 no failure / interruption
104-PEN no failure / interruption
105-L1 73:40
106-L2 X
S27 107-L3 X
108-PEN X
109-L1 X
110-L2 73:40
S28 111-L3 73:40
112-PEN X
113-L1 13:11
114-L2 13:11
S29 115-L3 13:11
116-PEN X
117-L1 47:12
118-L2 47:12
S30 119-L3 47:12
120-PEN X
Specimens No. Cables
21 2 cables HDGsekwf FE180/ E90 4x4,0 RE
22 2 cables HDGs FE180/ E90 4x4,0 RE
23 2 cables HDGs FE180/E90 4x1,0 RE
24 2 cables NHXH FE180/E90 4x4,0 RE
25 2 cables HDGs FE180/E90 4x4,0 RE
26 2 cables HDGs FE180/E90 4x1,0 RE
27 2 cables HDGs FE180/E90 4x4,0 RE
28 2 cables HDGs FE180/E90 4x1,0 RE
29 2 cables HDGs FE180/E90 4x1,0 RE
30 2 cables HDGs FE180/E90 4x4,0 RE

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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FIRES-FR-171-10-AUNE

Measured time of tested specimens from S31 to S40

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
121-L1 no failure / interruption
S31 122-L.2 no failure / interruption
123-L3 no failure / interruption
124-PEN no failure / interruption
125-L1 no failure / interruption
S32 126-L.2 no failure / interruption
127-L3 no failure / interruption
128-PEN no failure / interruption
129-L1 X
130-L2 X
S33 131-L3 52:37
132-PEN X
133-L1 no failure / interruption
S34 134-L2 no failure / interruption
135-L3 no failure / interruption
136-PEN no failure / interruption
137-L1 no failure / interruption
S35 138-L2 no failure / interruption
139-L3 no failure / interruption
140-PEN no failure / interruption
141-L1 no failure / interruption
S36 142-L.2 no failure / interruption
143-L3 no failure / interruption
144-PEN no failure / interruption
145-L1 no failure / interruption
sS37 146-L2 no failure / interruption
147-L.3 no failure / interruption
148-PEN no failure / interruption
149-L1 no failure / interruption
S38 150-L2 no failure / interruption
151-L.3 no failure / interruption
152-PEN no failure / interruption
153-L1 no failure / interruption
S39 154-L.2 no failure / interruption
155-L.3 no failure / interruption
156-PEN no failure / interruption
157-L1 no failure / interruption
sS40 158-L.2 no failure / interruption
159-L3 no failure / interruption
160-PEN no failure / interruption

Specimens No.

Cables

31

2 cables NHXCH FE180/E90 4x1,5/1,5 RE

32

2 cables NHXCH FE180/E90 4x50/25 RM

33

2 cables HDGs FE180/E90 4x1,0 RE

34

2 cables HDGs FE180/E90 4x4,0 RE

35

2 cables (N)HXH FE180/E90 4x1,5 RE

36

cable (N)HXH FE180/E90 5x50 RM

37

cable (N)HXH FE180/E90 5x50 RM

38

2 cables NHXCH FE180/E90 4x1,5/1,5 RE

39

2 cables NHXH FE180/ EQ0 4x1,5 RE

40

cable NHXCH FE180/ E90 4x50/25 RM

Appendix:

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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FIRES-FR-171-10-AUNE

Measured time of tested specimens from S41 to S51

Time to permanent

Specimen Bulbs failure / interruption
[min:s]
161-L1 no failure / interruption
S41 162-L.2 no failure / interruption
163-L3 no failure / interruption
164-PEN no failure / interruption
165-L1 no failure / interruption
S42 166-L2 no failure / interruption
167-L3 no failure / interruption
168-PEN no failure / interruption
169-L1 no failure / interruption
s43 170-L2 no failure / interruption
171-L3 no failure / interruption
172-PEN no failure / interruption
173-L1 X
174-L2 X
S44 175-L3 90:22
176-PEN X
177-L1 no failure / interruption
sS45 178-L.2 no failure / interruption
179-L3 no failure / interruption
180-PEN no failure / interruption
181-L1 no failure / interruption
S46 182-L.2 no failure / interruption
183-L3 no failure / interruption
184-PEN no failure / interruption
185-L1 no failure / interruption
sS47 186-L2 no failure / interruption
187-L3 no failure / interruption
188-PEN no failure / interruption
189-L1 no failure / interruption
S48 190-L2 no failure / interruption
191-L3 no failure / interruption
192-PEN no failure / interruption
193-L1 no failure / interruption
S49 194-L.2 no failure / interruption
195-L3 no failure / interruption
196-PEN no failure / interruption
197-L1 86:17
198-L2 X
S50 199-L3 X
200-PEN X
201-L1 no failure / interruption
S51 202-L2 no failure / interruption
203-L3 no failure / interruption
204-PEN no failure / interruption

Specimens No.

Cables

41

cable NHXCH FE180/ E90 4x50/25 RM

a0

cable NHXH FE180/ EQ0 4x50 RM

43

cable NHXH FE180/ E9Q0 4x50 RM

44

2 cables NHXH FE180/E90 4x1,5 RE

45

cable NHXH FE180/E90 4x50 RM

46

cable NHXH FE180/E90 4x50 RM

a7

2 cables NHXH FE180/E90 4x1,5 RE

48

cable NHXH FE180/E90 4x50 RM

49

cable NHXH FE180/E90 4x50 RM

50

2 cables HDGs FE180/E90 4x4,0 RE

51

2 cables HDGs FE180/E90 4x1,0 RE

Appendix:

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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FIRES-FR-171-10-AUNE

Measured time of tested specimens from S52 to S61

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
209-L no failure / interruption
S52A 210-PEN no failure / interruption
211-L no failure / interruption
S52B 212-PEN no failure / interruption
213-L no failure / interruption
S53A 214-PEN no failure / interruption
215-L no failure / interruption
S53B 216-PEN no failure / interruption
217-L no failure / interruption
SS54A 218-PEN no failure / interruption
219-L no failure / interruption
S54B 220-PEN no failure / interruption
221-L no failure / interruption
S55A 222-PEN no failure / interruption
223-L no failure / interruption
S558 224-PEN no failure / interruption
225-L no failure / interruption
S56A 226-PEN no failure / interruption
227-L no failure / interruption
S568 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
S59A 238-PEN no failure / interruption
239-L no failure / interruption
S598 240-PEN no failure / interruption
241-L no failure / interruption
S60A 242-PEN no failure / interruption
243-L no failure / interruption
S608 244-PEN no failure / interruption
245-L 48:59
246-PEN X
S61 247-L X
248-PEN X
Specimens No. Cables
52 2 cables Securi Flame F 1x2x0,75
53 2 cables HTKSHekw FE180/90 1x2x0,8
54 2 cables HTKSHekw FE180/E90 1x2x0,8
55 2 cables HTKSHekw FE180/90 1x2x0,8
56 2 cables HTKSHekw FE180/90 1x2x0,8
57 cable JE-H(St)H.. RE FE180/ E90 2x2x 0.8
58 cable JE-H(St)H.. RE FE180/ E90 2x2x 0.8
59 2 cables HTKSHekw FE180/90 1x2x0,8
60 2 cables HTKSHekw FE180/E90 1x2x0,8
61 cable JE-H(St)H.. RE FE180/E90 2x2x 0.8

Appendix:

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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FIRES-FR-171-10-AUNE

Measured time of tested specimens from S62 to S66

Time to permanent

Specimen Bulbs failure / interruption
[min:s]
249-L 64:49
250-PEN X
S62 251-L X
252-PEN X
253-L no failure / interruption
S63A 254-PEN no failure / interruption
255-L no failure / interruption
S638 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 no failure / interruption
S66A 266-PEN no failure / interruption
267-L no failure / interruption
S668 268-PEN no failure / interruption

Appendix:

Specimens No.

Cables

62

cable JE-H(St)H.. RE FE180/E90 2x2x 0.8

63

2 cables HTKSHekw FE180/E90 1x2x0,8

64

cable JE-H(St)H.. RE FE180/E90 2x2x 0.8

65

cable JE-H(St)H.. RE FE180/E90 2x2x 0.8

66

2 cables HTKSHekw FE180/90 1x2x0,8

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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FIRES-FR-171-10-AUNE Appendix: 10

PHOTOS

_ Photo taken before the test

]

Photo taken before the test
suspension track [9], [1]

Photo taken before the test —
= suspension track [2]
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FIRES-FR-171-10-AUNE Appendix: 11

PHOTOS

i
-
g

Photo taken before the test -
suspension track [10]

Photo taken after the test
- suspension track [11], [3]

' Photo taken after the test —
suspension track [4]
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PHOTOS

5 Photo taken after the test —
~ suspension track [12], [13], [5]

Photo taken before the test —
suspension track [6]

Photo taken before the test —
suspension track [14]
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PHOTOS

Photo taken before the test —
suspension track from [7]

Photo taken before the test —
| suspension track from [8]

Photo taken after the test
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PHOTOS

Photo taken after the test

Photo taken after the test

- i’ Rl ' ) @ Photo taken after the test
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PHOTOS

Photo taken after the test

i Photo taken after the test

-~ Photo taken after the test
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PHOTOS

Photo taken after the test

Photo taken after the test

Photo taken after the test
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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 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 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 VDE 0276-604
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(N)HXH E90

CHARACTERISTICS

Conductor cross-section

T8 1,5 + 240
7+10 15+10
10 + 48 1.5+25
Operating voltage 0,6/1kV Operating temperature range
during operation -25°C up to +90°C
Voltagg fost I " HOoN; 0z during installation -5°C upto +50°C
Insulation resistivity at 90°C, - Mini . .
minimum 10 inimum bending radius

Cable combustibility
Fire resistance
Combustibility tests
Reference standards

15 x D single core
12 x D multi core
D = outer diameter

E90
PN-EN 50226:2006, IEC 60332-3
DIN VDE 0266
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NHXH E90

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

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

insulation - mica tape and cross-linked halogen free forming polymer compound acc. 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 VDE 0276-604




NHXH E90

CHARACTERISTICS

Conductor cross-section

1%5 1,5+ 300
7+10 1.5+10
10 + 48 1.5+25

Operating voltage
Voltage test

Insulation resistivity at 90°C,
minimum

0,6/1kV
4000V, 50 Hz

10

12

Operating temperature range
during operation
during installation

Minimum bending radius

Cable combustibility
Fire resistance
Combustibility tests
Reference standards

e

=\
FIRES s.ro.

-
POZIARNA ODOLNDST
FIRE RESISTANCE | Podpis/Signature

-25°C up to +90°C
-5°C up to +50°C

15 x D single core
12 x D multi core
D = outer diameter

EQ0
PN-EN 50226:2006, IEC 60332-3
DIN VDE 0266
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NHXCH E90

FIRE RESISTANT HALOGEN FREE POWER CABLES

conductor
mica tape

insulation

filler

inner sheath
concentric conductor
polyester tape

sheath

APPLICATIONS

Safety cables are used in all locations where a special protection against firhhe 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

conductor - bare copper, solid or stranded acc. to DIN VDE 0295
insulation - mica tape and cross-linked halogen free forming polymer compound acc. to DIN VDE 0266
filler - flame resistant, halogen free polymer compound

inner sheath - flame resistant, halogen free polymer compound

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

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




NHXCH E90

CHARACTERISTICS

Conductor cross-section

1+4 1,5/1.,5 + 240/120

7 1,5/1,5 + 4/4
10+ 30 1,52,5 + 2,5/10
Operating voltage 0,6/1 kV Operating temperature range 3 ’
e, VO BREER T HEREES
minimum ! 10" Minimum bending radius

15 x D single core
12 x D multi core
D = outer diameter

Cable combustibility

Fire resistance E90

Combustibility tests PN-EN 50226:20086, |IEC 60332-3

Reference standards DIN VDE 0266
Datum/Date
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HDGs FE180/E90

FIRE RESISTANT HALOGEN FREE POWER CABLE

conductor

insulation

sheath

APPLICATIONS

Halogen-free fire resistant cables are designed for instalation in places where it

is necessary to ensure operation of devices under fire conditions.There are
recommended for emergency lighting instalations, smoke extraction systems,
alarm systems, signalling systems, sound warning and control systems, fire alarm
signaling and automation and other safety ensuring circuits.

CONSTRUCTION

conductor - bare copper, solid acc. to PN-EN 60228:2005
insulation - cross-linked halogen free ceramic forming polymer compound
sheath - flame resistant, halogen free polymer compound



HDGs FE180/E90

CHARACTERISTICS

Conductor cross-section

2+5 B - - 14

6 + 37 1528
Operating voltage 300/500 V Operating temperature range
Voltage test during operation -25°C up to +70°C
o !gore 2000V, 50 Hz during installation -10°C up to +50°C
Minimum bending radius
core/screen 2000V, 50 Hz 9 10 x D single core
Insulation resistivity at 90°C, o D = outer diameter
Ll L Cable combustibility
Fire resistance ESO
Combustibility tests PN-EN 50200, PN-EN 50226:2006
IEC 60332-3
Reference standards ZN-CB-03-2002
A Détum;‘i}ar;_ T
20\ ’/5 oF. 2052
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HDGsekwf FE180/E90

FIRE RESISTANT HALOGEN FREE POWER CABLE

conductor

insulation
wrapping

screen

sheath

APPLICATIONS

Halogen-free fire resistant cables are designed for instalation in places where it

is necessary to ensure operation of devices under fire conditions.There are

recommended for emergency lighting instalations, smoke extraction systems,
alarm systems, signalling systems, sound warning and control systems, fire alarm

signaling and automation and other safety ensuring circuits.

CONSTRUCTION

conductor - bare copper, sclid acc. to PN-EN 60228:2005

insulation - cross-linked halogen free ceramic forming polymer compound
wrapping - polyester tape

screen - static screen of plastic coated metal foil with tinned copper drain wire
sheath - flame resistant, halogen free polymer compound




HDGsekwf FE180/E90

CHARACTERISTICS

2+5

Conductor cross-section

1+4

6 +37

1+25

Operating voltage
Voltage test
core/core
core/screen

Insulation resistivity at 90°C,

minimum

300/500 V

2000V, 50 Hz
2000V, 50 Hz

11

10

Operating temperature range

during operation
during installation

Minimum bending radius

Cable combustibility
Fire resistance
Combustibility tests

Reference standards

-25°C up to +70°C
-10°C up to +50°C

10 x D single core
D = outer diameter

E90

PN-EN 50200, PN-EN 50226:2006
IEC 60332-3
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HLGs FE180/E90

FIRE RESISTANT HALOGEN FREE POWER CABLE

APPLICATIONS

Halogen-free fire resistant cables are designed for instalation in places where it

conductor

insulation

sheath

is necessary to ensure operation of devices under fire conditions.There are

recommended for emergency lighting instalations, smoke extraction systems,
alarm systems, signalling systems, sound warning and control systems, fire alarm
signaling and automation and other safety ensuring circuits.

CONSTRUCTION

conductor - multistranded copper conductor, class 5 acc. to: PN-EN 60228:2005
insulation - cross-linked halogen free ceramic forming polymer compound

sheath - flame resistant, halogen free polymer compound
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HLGs FE180/E90

CHARACTERISTICS

2+5

Conductor cross-section

1+4

6+ 37

1+25

Operating voltage
Voltage test
core/core
care/screen

Insulation resistivity at 90°C,
minimum

300/500 V

2000 V, 50 Hz
2000 V, 50 Hz

"

10

Operating temperature range
during operation -25°C upto +70°C
during installation -10°C up to +50°C

Minimum bending radius :
6 x D single core

D = outer diameter
Cable combustibility

Fire resistance E90

Combustibility tests PN-EN 50200, PN-EN 50226:2006
IEC 60332-3

Reference standards ZN-CB-03-2002
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HTKSH(ekw) FE180/E90

FIRE RESISTANT HALOGEN FREE ELECTRONIC AND TELECOMUNICATIONS CABLE

conductor
insulation
wrapping
screen
sheath

APPLICATIONS

Safety installations cables are used for the transmission 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. to PN-EN 60228:2005

insulation - mica tape and halogen free forming polymer compound
wrapping - polyester tape

screen - static screen of plastic coated metal foil with a soild, tinned drain wire
sheath - flame resistant, halogen free polymer compound




HTKSH(ekw) FE180/E90

CHARACTERISTICS

Conductor cross-section

POZIARNA ODOLNOST |
FIRE RESISTANCE | Poddis/Signature

i 2%
WAk 2% 0.8
T2 10
1022 % . ’
T2 %0 14
10x2x... 3
%2 X
10X2x.... 18
TR2K 0
10X 2% wne 23
Operating voltage 225V Operating temperature range
during operation -25°C up to +70°C
:2::22:31 1500 V, 50 Hz during installation -5°C up to +50°C
Minimum bending radius
core/screen 1500 V, 50 Hz ? 10 x D single core
Insulation resistivity at 90°C, » D = outer diameter
AR e Cable combustibility
Fire resistance ESO
Combustibility tests PN-EN 50200, PN-EN 50226:2008
IEC 60332-3
Reference standards ZN-CB-25-2005
X Datum/Date ]
/ ‘:"{{Q\ 5. P9 27 %
FIRES s.ro. 3 |
ol |
|
|

Dokument &
Document No.

B b L A

SIS ST~ TR O ol

NN 0 e BT N iy D S o i |

Priloha &./Anpendiy




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 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. to DIN VDE 0295

insulation - mica tape and cross-linked halogen free forming polymer compound acc. to DIN VDE 0207-23
wrapping - polyester and glass-fibre tape

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

sheath - flame resistant, halogen free polymer compound acc. to DIN VDE 0207-5




JE-H(St)H MIKA E90

CHARACTERISTICS

Conductor diameter

1220 s
80X2X ... 08
TH2%
80x2x ... 10
Operating voltage 225V Operating temperature range
during operation -25°C up to +80°C
s 500V 50 Hz during installation -5°C up to +50°C
Minimum bending radius
core/screen 2000V, 50 Hz 4 8 x D single core
Insulation resistivity at 90°C, - D = outer diameter
el 0 Cable combustibility
Fire resistance E90
Combustibility tests PN-EN 50226:2006, IEC 60332-3
Reference standards DIN VDE 0815
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Securi-flame F FE180/E90

FIRE RESISTANT HALOGEN FREE SIGNAL CABLE

conductor
insulation
sheath

APPLICATIONS

Halogen-free fire resistant cables are designed for instalation in places where it

is necessary to ensure operation of devices under fire conditions.There are
recommended for emergency lighting instalations, smoke extraction systems,
alarm systems, signalling systems, sound warning and control systems, fire alarm
signaling and automation and other safety ensuring circuits.

CONSTRUCTION

conductor - bare copper, stranded klass 2 acc. to EN 60228

insulation - cross-linked halogen free ceramic forming polymer compound
sheath - flame resistant, halogen free polymer compound
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Securi-flame F FE180/E90

CHARACTERISTICS

Conductor diameter

1%2x%...
8x2x... 0.75
Operating voltage 300/500V Operating temperature range
during operation -40°C up to +80°C
voRge o R — during installation -5°C up to +50°C
Minimum bending radius
core/screen 2500V, 50 Hz 8 6 x D single core
Insulation resistivity at 90°C, » D = outer diameter
e . Cable combustibility
Fire resistance E90
Combustibility tests EN 50200, EN 50226:2006
IEC 60332-3
Reference standards Based on ZN-CB-25:2005
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Badanie trasy kablowej BAKS - BITNER
Badanie w FIRES Stowacja Data 16.09.2010

Nr L ” Konstrukcja mocowania,
Nr FIRES Czas Symbol kaba (napiecie) Pozycja odleglodé, obciaenie
1 49 NHXH FE180/E90 4x50 RM  0,6/1kV
2 48 NHXH FE180/E90 4x50 RM  0,6/1kV
3 i NHXH FE180/E90 4x1,5 RE  0,6/1kV Korytko kablowe KCOP 400H60/...
4 NHXH FE180/E90 4x1,5 RE  0,6/1kV B-400 1.5 m /10kg/m / grubos$¢ blachy 1,5 mm
1 Mocowanie : Wspornik WPCEO 800, Wysiegnik
5 65 JE-H(St)H.. RE FE180/E90 2x2x 0.8 WMCO 400 , do betonu za pomoca tulei stalowej
PSRO M10x 80
6 64 JE-H(St)H.. RE FE180/E90 2x2x 0.8
7 & HTKSHekw FE180/E90 1x2x0,8
8 HTKSHekw FE180/E90 1x2x0,8
9 46 NHXH FE180/E90 4x50 RM  0,6/1kV
10 45 NHXH FE180/E90 4x50 RM  0,6/1kV
11 i NHXH FE180/E90 4x1,5 RE  0,6/1kV T T—
12 NHXH FE180/E90 4x1,5 RE  0,6/1kV B-400 1.5 m /20kg/m / grubos¢ blachy 1,5 mm
2 | Mocowanie : Wspornik WPCEO 800, Wysiegnik
13 62 JE-H(St)H.. RE FE180/E90 2x2x 0.8 WMCO 400, do betonu za pomoca tulei stalowej
PSRO M10x 80
14 61 JE-H(St)H.. RE FE180/E90 2x2x 0.8
15 & HTKSHekw FE180/ES0 1x2x0,8
16 HTKSHekw FE180/ES0 1x2x0,8
17 37 (N)HXH FE180/E90 5x50 RM  0,6/1kV
18 36 (N)HXH FE180/E90 5x50 RM  0,6/1kV
19 - (N)HXH FE180/E90 4x1,5 RE  0,6/1kV Korytko kablowe KCOP 400H60/...
20 (N)HXH FE180/E90 4x1,5 RE  0,6/1kV B-400 1.5 m /10kg/m / grubos¢ blachy 1,5 mm
3 Mocowanie : Wysiegnik WFLO 600, Wysiegnik
21 HDGs FE180/E90 4x4,0 RE  300/500V WFLO 400, pret gwintowany PGM10/..., do betonu
34 za pomoc3 tulei stalowej TRSO M10x40
22 HDGs FE180/E90 4x4,0 RE  300/500V
23 » HDGs FE180/E90 4x1,0 RE  300/500V
24 HDGs FE180/E90 4x1,0 RE  300/500V
25 = NHXCH FE180/ES0 4x50/25 RM  0,6/1kV
26 NHXCH FE180/E90 4x50/25 RM  0,6/1kV
NHXCH FE180/E90 4x1,5/1,5RE  0,6/1kV i
il Y % Drabinka kablowa DUOP 400H60/...
28 NHXCH FE180/E90 4x1,5/1,5RE  0,6/1kV B-400 1.5 m /20kg/m / grubo$¢ blachy 1,5 mm
4 Mocowanie : Wysiegnik WFLO 600, Wysiegnik
29 HDGs FE180/E90 4x4,0 RE  300/500V WFLO 400, pret gwintowany PGM10/..., do betonu
30 za pomoca tulei stalowej TRSO M10x 40
30 HDGs FE180/E90 4x4,0 RE  300/500V e A
]
31 a HDGs FE180/E90 4x1,0 RE  300/500V | ~
|
32 HDGs FE180/E90 4x1,0 RE  300/500V ;
33 5 NHXH FE180/E90 4x4,0 RE  0,6/1kV P g
34 NHXH FE180/E90 4x4,0 RE  0,6/1kV N P P
35 - HDGsekwf FE180/E90 4x1,0 RE  300/500V - ) % o st
HDGsekwf FE180/E90 4x1,0 RE  300/500V  rrVONE b Rl e e
o Gev s Korytko kablowe KCOP 400H60/...
37 HDGsekwf FE180/ ES0 4x4,0 RE  300/500V B-400 1.5 m /10kg/m / grubos¢ blachy 1,5 mm
22 5 Mocowanie : Wysiegnik WFLO 600, Wysiegnik
38 HDGsekwf FE180/ ES0 4x4,0 RE  300/500V WFLO400 , pret gwintowany PGM10/..., do betonu
za pomocg tulei stalowej TRSO M10x40
39 s HDGsekwf FE180/ ES0 4x4,0 RE  300/500V
40 HDGsekwf FE180/ ES0 4x4,0 RE  300/500V
41 - HDGsekwf FE180/E90 4x1,0 RE  300/500V
42 HDGsekwf FE180/E90 4x1,0 RE  300/500V




Nr iis s 3 Konstrukcja mocowania,
Nr FIRES Czas Symbol kaba (napiecie) Pozycja odlegiodt, obciatenie
43 19 (N)HXH FE180/E90 4x1,5 RE  0,6/1kV
44 (N)HXH FE180/E90 4x1,5 RE  0,6/1kV
45 i HDGs FE180/E90 4x1,0 RE  300/500V
46 HDGs FE180/E90 4x1,0 RE  300/500V
47 17 HLGs FE180/E90 4x1,0 RE 300/500V Drabinka kablowa DUOP 400HE0/...
48 HLGs FE180/E90 4x1,0 RE  300/500V B-400 1.5 m /20kg/m / grubos¢ blachy 1,5 mm
6 Mocowanie : Wysiggnik WFLO 600, Wysiegnik
49 54A HTKSHekw FE180/E90 1x2x0,8 WFLO400 , pret gwintowany PGM10...., do betonu
za pomocg tulei stalowej TRSO M10x 40
50 54B HTKSHekw FE180/E90 1x2x0,8
51 46 HDGsekwf FE180/ E90 4x4,0 RE  300/500V
52 HDGsekwf FE180/ E90 4x4,0 RE  300/500V
53 i HDGsekwf FE180/E90 4x1,0 RE  300/500V
54 HDGsekwf FE180/E90 4x1,0 RE  300/500V
55 8 NHXCH FE180/ E90 4x50/25 RM  0,6/1kV
56 NHXCH FE180/ E90 4x50/25 RM  0,6/1kV
CH FE180/E90 4x1,511,5 RE 0,6/1kV
I M PO A0S > Korytko kablowe KCOP 400H60/...
58 NHXCH FE180/E90 4x1,511,5 RE  0,6/1kV B-400 1.5 m /10kg/m / grubo$¢ blachy 1,5 mm
7 Mocowanie : Wspornik WPCEOQ 800, Wysiegnik
59 HDGs FE180/E90 4x4,0 RE  300/500V WMCO 400, do betonu za pomoca tulei stalowej
6 PSRO M10x 80
60 HDGs FE180/E90 4x4,0 RE  300/500V
61 g HDGs FE180/E90 4x1,0 RE  300/500V
62 HDGs FE180/E90 4x1,0 RE  300/500V
63 z NHXCH FE180/ E90 4x50/25 RM  0,68/1kV
64 NHXCH FE180/ E90 4x50/25 RM 0,6/1kV
65 3 NHXCH FE180/E90 4x1,5/1,5 RE  0,6/1kV Drabina kablowa DUOP400H60/...
66 NHXCH FE180/E90 4x1,5/1,5 RE  0,6/1kV B-400 1.5 m /20kg/m / grubos¢ blachy 1,5 mm
8 Mocowanie : Wspornik WPCEO 800, Wysiegnik
67 HDGs FE180/E90 4x4,0 RE  300/500V WMCO 400, do betonu za pomocg tulei stalowej
2 PSRO M10x 80
68 HDGs FE180/E90 4x4,0 RE  300/500V
69 1 HDGs FE180/E90 4x1,0 RE 300/500V
70 HDGs FE180/E90 4x1,0 RE  300/500V
71 66A HTKSHekw FE180/90 1x2x0,8
72 | 66B HTKSHekw FE180/90 1x2x0,8
73 HDGs FE180/E90 4x1,0 RE  300/500V Uchwyt kablowy UKO1 + Szczebel SDOP 200
51 9 Mocowanie do betonu co 600 mm za pomocg
74 HDGs FE180/E90 4x1,0 RE  300/500V $ruby rozporowej-SRO-Méx3p.——— -
51 HDGs FE180/E90 4x4,0 RE  300/500V : -
76 HDGs FE180/E90 4x4,0 RE  300/500V 7
77 43 NHXH FE180/ E90 4x50 RM  0,6/1kV wr
78 42 NHXH FE180/ ES0 4x50 RM  0,6/1kV -2
79 41 NHXCH FE180/ E90 4x50/25 RM  0,6/1kV
80 40 NHXCH FE180/ E90 4x50/25 RM  0,6/1kV
81 NHXH FE180/ E90 4x1,5RE  0,6/1kV Obejma kablowa 0ZO
39 10 Mocowanie do betonu co 600 mm za pomoca
82 NHXH FE180/ E90 4x1,5 RE 0.6/1kV Sruby rozporowej SBO M5x60
83 38 NHXCH FE180/E90 4x1,51,5 RE  0,6/1kV
84 NHXCH FE180/E90 4x1,5/1,5 RE  0,6/1kV
85 59A HTKSHekw FE180/90 1x2x0,8
86 | 59B HTKSHekw FE180/90 1x2x0,8




Nr FJ:;S Czas Symbol kaba (napiecie) Pozycja K‘;’Lfg;;g{g ?ﬁ;ﬁfﬂf’
87 | 58 JE-H(St)H.. RE FE180/ E90 2x2x 0.8
88 | 57 JE-H(St)H.. RE FE180/ E90 2x2x 0.8
89 | 56A HTKSHekw FE180/90 1x2x0,8
90 | 56B HTKSHekw FE180/90 1x2x0,8 12 noﬁgzlxa:“?f:’ﬂ::e ?:rﬁ]oco el
91 2 HDGs FE180/E90 4x1,0 RE  300/500V $ruby rozporowej SBO M5x60
92 HDGs FE180/E90 4x1,0 RE  300/500V
93 o HDGs FE180/E90 4x4,0 RE  300/500V
94 HDGs FE180/E90 4x4,0 RE  300/500V
95 | 55A HTKSHekw FE180/90 1x2x0,8
96 | 55B HTKSHekw FE180/90 1x2x0,8
97 HDGs FE180/E90 4x1,0 RE  300/500V Uchwyty kablowe UEF. Mocowanie do betonu co
26 13 |600mm za pomoca kotka KWBO 6x35
98 HDGs FE180/E90 4x1,0 RE  300/500V
99 - HDGs FE180/E90 4x4,0 RE  300/500V
100 HDGs FE180/E90 4x4,0 RE  300/500V
101 - NHXH FE180/ E90 4x50 RM  0,6/1kV
102 NHXH FE180/ ES0 4x50 RM  0,6/1kV
103 - NHXCH FE180/ ES0 4x50/25 RM  0,6/1kV
104 NHXCH FE180/ E90 4x50/25 RM  0,6/1kV
05| NHXH FE180/ E90 4x1,5RE  0,6/1kV
106 NHXH FE180/ E90 4x1,5RE  0,6/1kV
107 NHXCH FE180/E90 4x1,5/1,5RE  0,6/1kV
" Uchwyty kablowe UDF. Mocowanie do betonu co
108 NHXCH FE180/E90 4x1,511,5RE  0,6/1kV 44 |600mm za pomoca kotka GSO 6x40
109 | 53A HTKSHekw FE180/90 1x2x0,8
110 | 53B HTKSHekw FE180/90 1x2x0,8 | -
111 i HDGs FE180/E90 4x1,0 RE  300/500V *
112 HDGs FE180/E90 4x1,0 RE  300/500V
113 . HDGs FE180/E90 4x4,0 RE  300/500V
114 HDGs FE180/E90 4x4,0 RE  300/500V ; O B - e T pe2
115 | 52A Securi Flame F 1x2x0,75 RS 5
116 | 52B Securi Flame F 1x2x0,75 N s
Zestawienie kabli BITNER:
Lp. | Symbol kabla Sr;:\’:q‘fa C"?[Zkag:,:_l";b'a
1 | NHXH FE180/ES0 4x1,5RE 148 0,32
2 | NHXCH FE180/ESO 4x1,5RE/.5 16,2 0,35
3 | NHXH FE180/E90 4x50RM 36,2 3,00
4 | NHXCH FE180/ES0 4x50RM/25 38,3 3,30
5 | NHXH FE180/E90 4x4,0RE
6 | JE-H(StH FE180/E90 2x2x0,8 10,0 0,15
7 | HTKSHekw FE180/ES0 1x2x0,8 7.5 0,08
8 | HDGs FE180/E90 4x1,0RE 10.0 0,11
9 | HDGs FE1B0/ESD 4x4,0RE 13,0 0,28
10 | HDGsekwf FE180/E90 4x1,0RE 10,3 0.12
11 | HDGsekwf FE180/E90 4x4,0RE 13,3 0.30
12 | HLGs FE180 FE180/E90 4x1,0
13 | (N)HXH FE180/E90 4x15RE 14,8 0,30
14 | (N)HXH FE180/E90 5x50RM 41,0
15 | Securi Flame F 1x2x0,75 8,0 0,08
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10 |Sruba z tbem grzybkowym | SGM6x12 2
9 |Sruba z tbem grzybkowym | SGM8x14 2
8 | Zacisk mocujacy M 2
7 | $ruba tulejowa rozporowa | PSROM10x80 2
6 | Sruba komplet SMM10x100 S
5 |blacha rozporowa BR70 .
4 |drabinka DUOP400H60/3N 1
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1 | wspornik sufitowy WPCEO800 1
LP. |NAZWA SYMBOL szt.







Y2AROYOY SOJ| @
fuagshg aujouofsajouy
s
A P
5 m m Jrpanaty
Q m | m ||\Q. 3 arowe © e i) Josasidy
g 2ey naoy oy
= ey = (Ausy Ay ey ippd "
- | bl = STV NN Aot w m-Qﬁ er...!z..rua @ =
W - wazpay Ll poumng
() 9 | wa) | g 7] (g g | Awobojogoy ay | joquAs ngoadn oazoy| g7
a7 osl | 0% 52 5 4 0)quy 1A | [
ar ol 02 [ 9 4 oquy Ao | z
a7 oy | 0% 3 £ 4 ojquy pAmyon| £
T | owr | 0% | 0% g 4 w9 An] b
a7 [ e 5% 6 AN ojgoy 1A | ¢
ar orr [k 0% or A o)quy 1Amyon| 9
27 orr | 00 09 E 0)guy 1AM | £
H 0% (k23 0% [ oqey 1m0 | 8
02 | oW | 0% St SI oiqoy 1Ay | 6
02 | 0¥ | 0 | 08 91 0 0jg0 ARy |0F
0e 0# € % ar an oigoy 1 Amon | ir
e 0% | 0'6E oo 02 Hn ojquy 1AMy |2r

G99 1OM0

—_ e

E1

.

H /

SR RN

7.

YaAmaiqoy sod| %
Auayshs aujouof'sajouq
A
v gy g
v m m pepanay
Q m . m, b\ Q. D o ¥ ISy O Jsasdy
s oy e e
- ey _ ou a3 e ippd "
- =] Vi = [ omawen s m m__QH ) .@. =
W - wgeapoy ey ey
[w] 9 | (o] | [ T | [weg § | AwoBojoioy 4y | joquAs nqo.An oAz |47
21 | ov | o€z se S A ujqof 3Amon| |
g1 | aw | vz I3 9 4an a)qox pAmon| 2
a1 | 0w | ose 3 £ 4 vjqoy 1Amon | £
g1 | ov | 0% (1 8 4 ojqey 3Awon| ¢
21 | ow | gz St [ ooy 3Ampon | ¢
21 | ow | o2 [ or 40 ojqo 1o | 9
21 | owr | ove 09 B ajqoy 3Amon |
a1 | o# | o 0% #4000 9oy 34800 | 8
0z | ov | o [ o 4N ojqey 34| 6
0z | o# | o5t 08 91 4N ajquy 34 [gr
a2 | oH | o 0% 8l Jan 0)qoy 34NN | 17
ae | 0¥ | 0% o 02 40 0)qey 3Aun 2
1
g
590 19MO| LTSS




A |Typ Nr.kat
100 | KCOPI0OH60, 3N 862010 %6 ( /\\
200 | KCOP200HE0./ 3N 862020 o\ R ¢
=
300 | KCOP300H60/3N 862030 )
% t-3
400 | KCOP400H60/ 3N 862040 >
o
(ND)
| |
|
g}
i -
02
|
= 3000+3
Btk Wasa [kgJ PodziaTka Format A 4
] ©)|, mpren £ W rormy P 140 ¢ AL 1597 i
i pbtfabrykat (hr normy) iz
Pro jelctowat J.GROCHOWSKI 200008 |0 e
Rysowal e JGrochowski | = g 201005 C‘ U 0 0 6 O 3
Sprawdzit E T.WLODARCZYK g 2 20.10.05 K /D 4 /_/ /
Zatwierdzil JKLICZEK 20.10.05 PrOGRAML PRSEYTONeR N zriany

Profes jonalne Systemy

Tras Kablowych

Rr rysunku

862040




m

m_ M

m

Poz.! Poz.4
A | Typ Typ
100 |KCOP100HE0/3  |BLOIOO
200 |KCOP200H60/3  |BLOCOO
300 \KCOP300H60/3  |BLO300
400

KCOP400H60,3  \BLO400

Datum/Date

o PO

00
00
00

00
00

00
00
00

00
00

00

oo o a [ T e
[ ey

1
| o 4 | Blacha lacznikowa BLO400 [ 2
' e 3 | sruba SGN Méx12 24
Podpis/Signature
; | Podpis/Signature 2 | tacznik LPOPHE0 2
%f“'“'”'*""f S s SR 7S A~ PN I |koryto KCOP400HE0/3 | 1
JOCUMent o,
i ettt ettt e ] poz. nazwa symbol sztuk
LP S
ek Wasa Tegl EERRETY Fat Y
Ddchylka + Arkusz
}G @ wymiardw & Nr normy ]
rietolerowanych £ 7 .50 WrRuszy
polfokrykat (nr normy? 1
C —ezwe Fysurka
ro jektowal
o
Rysowal g JGrochowski ;:‘i, % 05.04.2010 KCOP400HS0/3
Borawoizil g & =
Potwierdzi 1o Ne zmiany
r rysunku

Profes jonalne Systemy
Tras Kablowych




1,5

in

-

24,93
30

10
('

=

Datum/Date
A
R
>

Pndpistignature

Profes jonalne Systemy

Tras Kablowych

560/00

- Gatumek Masa [kgl Podziatka Format A 4
Odchytka -§
] ©)] wraron § A rormy PN-EN 103272005 1] |
nietolerowanych £
péifabrykat (nr normp) Arkuszy
Pro jektowal J.OROCHOWSKI 20.10.05 | Nezwa rysuniu
Rysowal g JGrochowski | 4 g 201005 L P U P H 6 0 /\/
Spravdzit §  T.WLODARCZYK g 2 201005
JKLICZEK 20.10.05 Nr zniany
Nr rysunku




0Gbao8 |  wtimss., 3
Mo DMOHILUZDD) LT cooree | YT gy
NOOvL 14 ilﬁuHmﬁﬂﬁn zm
y_ﬁ o Fs.imMm © D>
688
itll..“(sﬁa{r ks — T m m —
IWY Ay A ST, \‘u ; = -
. aimeub|g/ v; _ v mm
O ¢ “ :uﬂ g —
o B ETA
m:mo wneq
| - S -
% REiz
e — e - rl— |MUIQWOW — e €£H—F — —
—fB- —En--R— - O — - — 5




S \

UoAMOIfOY S| = o s
e AW3LSAS 3UIOUO[S340ud oo | wevogmoncaona | we
Aumpaz 1y YNIdYT zpJaimyog 0E | NE/DIHOOSSHINT | 902
) oooe | neoswooraona | sor
4 m W — 0009 | N9/09Ho0kdONT | 00F
— s o009 | No/egHooedona | oo
el czmy ok o009 | NovosHoozdona | see
(Auuou uuy 3mikugoiod s b 0009 | N9/OIHOOIIONT | 001
Awdou aN M ﬁﬂh;ﬂ..nwou.n Q%JJ w T L [4

2 oikopn |

Haunyog

[
L I R R L

\

%

q

L £ e |
i il g ommo o

=)
cod

) 23

'lr-GB- <
&

- <C
[ =]

BIE
€9C
14!
& &
-t
b
w0 =
N
=
~N

o . ,
A ol : 4 ( /§ {
2 Tu\ \;\.\\HW A[.\M.\.\ O M E Ml = x y _H +9 |
Infeubis/sidpo | W Edk: 2 v N!ﬂ..l.
A &w m 01y @ 4
2, :\mno:.&w\.“ D B
b o ] O o olio oo o o oo o o0.0. 0.0

| R=SR==S
u
1
u]
P
D
h:L
:/

()] -
!
O&

&N
nﬁfi
b

00t 051 <

&
&
]
i
[ ]
(-
\-\“-w__
| -
P
“3
| -
®
®
T

V-V g




7] [
h d
e g
=] d
b o
g
T O OO0 OO4
o [«
| P d |
o
] q
q} ;
| q
=
] q
=
b :-‘
[*
0
g
s 1 :
a g
P g
h =
ESS ©O ©o oo4
v L/
: ;'3—- e
sruba SGN M8x14
tacznik LDONCHEON
! | DRABINA DUOP400HE0/ 3N
Pos. Benennung Zeichnung-Nr Material Stck. Katalogs Nr.
& lasa kgl Gdzlalka ormat A 4
P Ddchylka £ 33
'\E:D' wynlaréw & Ne rormy 1
nietolerowanych £ USZy
polfabrykat (nr normy) 1
o jektoval Fozwa rysunku
Rysowal _;:: Grochowskll w 2 30-06-09 DUOP400HE0/ 3N
Spravdzil 5 g 4
o twierdzil Ne zmiany
Profes jonalne Systemy
Tras Kablowych




1 Datum/Date

| 7 o9 2070
;

L

ip]
ol g E:G\
+Hy i
X
L 100 i
6 . * ” 130
i : =
r—*ﬁ 50
<t it -
(D) y — - T
. il
| N V’
—-ﬂJ - 175 .
Ddchytka ? o i R il
wymlar&w) Nr normy USZ
G @ nietolerowanych 2 TS — _—
fozwa rysunku
Pro jekctoval JGROCHOVSKI 201005
Rysowal £ JGrochowskd w g 2u0s LDONCHE0
S— § 7 Twioecoi g 2 201005
7o twierdzil JKLICZEK 201005 E:%:g: Nr zmany
Profes jonalne Systemy 863000

Tras Kablowych




28

35

S I8

- Gatuek I Masa [kg] Podziatica Format A4
] @ e 05 |§wen PN-EN 1039272005 | () 025 1 [ -
nietolerowanych S J £ # s
pdffabrykat (nr normy) —— USZY ——
Projektowat Tomasz Grudniewsk! 29.12.04 | Nazwa rysuniu
Brvonst § Jakub Rudak ﬁ 5 200208 Z M U E
Sprawdzi § Jacek Kliczek S 200208
Za twierdzit Jacek Kliczek 20.02.08 Nr zmiany
/ N rysuniu
—3 Profes jonalne Systemy
Tras Kablowych




= 28 Zes
L 7_ i ' ) /’:"
DE h
6/10x21, { !@ i o~
||II / S.'II:
o W1 [ . N i i E §
II i §
O |Lmin 32 ||y
ip - 1| O ‘
o 0Ooq
b . <l L . =
: 5
— - A4y
. 42
—— — -
_ N
#
= Fiasa Tkgl  Fodzialka ormot
Ddchytka g o ek FRUSZ el
_a_ wynlarow Nr normy ; 1
nietolerowanych £ Potfabryket (nr norny) 1 z
Pro jektowal i R
Rysowat jﬁ‘ GMatuszewskd :§_ I ndd UbE’JP’)Q HZMU
boravazt | 5 & -
Zatwierdzlt LWE"W“"“ RRSZYIIEY Nr zrlany
™ u
Profes jonalne Systemy
Tras Kablowych




20

3
o]
e
VIR
o
o]
Te) O
—
I~
Y (‘_'U — N\
paw \ .
) 3
N\ A//
N /
i e
5
AYA
N N
2 O ,Il 14( ﬁc;;)
Daturm Ale
| 7%. 0F. 267 | 1 ) ?\(}63
o i |T| <o 0
s | «© &
s 0 il il boind ol 1
T il & /
3 = |
ek o Gatunek Fasa Tkgl Podzialha ormat A4
) wymlar&w) § Nr normy 1 2 usz 1
nietolerowvanychy 2 N S £ uszy 1
Nezwa Fysunku .
o ——e Obe jma zatrzaskowa 0700
3 T Grudniewski P
g JKlczek i &
JKliczek [: b Epelco il N zrlany
Fysunku

Profes Jonalne Systemy

Tras Kablowych




25
8

13x30

25

13x30

10| Wspornike sufitowy WPCEL2000 | 2000
9 | Wspornike sufitowy WPCEDIO00 | 1000
8 | Wspornic sufitowy | WPCED00 | 900
7 | Wspornik sufitowy WPCELB00 800
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L
Uchwyt kabla UDF 43 405543 2L5 60,0 20,0 2,0
19| Uchwyt kabla UDF 40 405540 20,0 57,0 20,0 2,0
18| Uchwyt kabla UDF 37 405537 18,5 54,0 20,0 20
17| Uchwyt kabla UDF 34 405534 17,0 3510 20,0 20
16| Uchwyt kabla UDF 31 405531 15,5 48,0 20,0 20
15| Uchwyt kabla UDF 28 405528 14,0 45,0 20,0 20
14| Uchwyt kabla UDF 25 405525 125 44,0 20,0 20
13| Uchwyt kabla UDF 22 405522 1,0 41,0 14,0 20
12| Uchwyt kabla UDF 20 405520 10,0 39,0 14,0 2,0
11 |Uchwyt kabla UDF 18 405518 9,0 37,0 14,0 20
10| Uchwyt kabla UDF 16 405516 8,0 35,0 14,0 20
9 |Uchwyt kabla UDF 15 405515 75 34,0 14,0 2,0
8 |Uchwyt kabla UDF 14 405514 70 23,0 14,0 12
7 |Uchwyt kabla UDF 12 405512 6,0 30,0 14,0 1é
6 |Uchwyt kabla UDF 10 405510 3,0 28,0 14,0 1é
3 |Uchwyt kabla UDF 9 405509 4,5 27,0 14,0 L2
4 |Uchwyt kabla UDF 8 405508 4,0 26,0 14,0 12
3 |Uchwyt kabla UDF 7 405507 29 25,0 14,0 12
2 |Uchwyt kabla UDF 6 405506 3,0 24,0 14,0 12
1 |Uchwyt kabla UDF 5 405505 i 23,0 14,0 12
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