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FIRES-FR-126-11-AUNE ’

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.

Representatives from the sponsor’s side witnessing the test:

Mr. Jacek Kliczek BAKS Kazimierz Sielski
Mr. Marcin Sobolewski BAKS Kazimierz Sielski
Mrs. Janina Masior Tele-Fonika Kable

Mr. Bogdan Bursztynowicz  Tele-Fonika Kable

test directed by Ing. Marek Gorlicky
test carried out by Miroslav Hudak
operator Ing. Peter R&koci

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 9010 TECOMAT TC 700 i

F 40 018 SW Reliance -

Control and communication software to PLC
F 40017 TECOMAT TC 700 i

Visual and calculating software to PLC
F 40019 TECOMAT TC 700 i

F 40 020 Driver Tecomat — Reliance (SW) -

E 69 009 PLC system for data acquisition and climate i
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 SPECIMENS

Testing laboratory didn’t take off individual components of the specimens. 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 of BAKS Kazimierz Sielski and Tele-Fonika Kable sp. z 0.0. S.K.A. under supervision of
laboratory technician.
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4. PREPARATION OF THE TEST
4.1 DESCRIPTION OF THE SPECIMENS STRUCTURE

Test specimen comprised from fire resistant halogen free cables — Flame-X 950, type (N)HXH FE180
PH90/E90, (N)HXCH FE180 PH90/E90, N2XH FE180 PH90/EQ0, HDGs FE180 PH90/E90, JE-H(St)H
FE180 PH90/E90, HTKSH FE180 PH90/E90 and cable bearing system BAKS Kazimierz Sielski — cable
trays, cable mesh trays, cable ladders, cable clips OZSO F and OZO F with accessories.

Cables

Used cables by test:  NHXH 1x240 / test (2x)
NHXH 5x50 / test (2x)
(N)HXH-J Easy strip FE180 PH90/E90 4x1,5 RE (2x)
(N)HXH-J FE180 PHO0/EQ0 4x1,5 RE (18x)
(N)HXH-J FE180 PH90/E90 4x50 RM (14 x)
(N)HXCH FE180 PH90/E90 4x1,5/1,5 RE (18x)
(N)HXCH FE180 PH90/E90 4x50/25 RM (14 x)
N2XH FE180 PH90/E90 4x1,5 RE (4x)
N2XH FE180 PH90/E90 4x50 RM (4x)
HDGs FE180 PH90/E90 2x1,0 mm? (16 x)
JE-H(St)H FE180 PH90/E90 1x2x0,8 mm (16 x)
HTKSH FE180 PH90/E90 2x2x0,8 mm (16x)

The length of cables was 5,5 m, 4 m from that was exposed to fire.

Power and communication halogen free cables were fixed on the ladders and mesh trays KDSO 400 by
steel clips according to the cable diameter in the points of allowed bending radius.

Power and communication halogen free cables were not fixed in the trays and mesh trays KDSO 60 by
steel clips in the points of allowed bending radius. They were fixed only by plastic clips.

Cable bearing systems were made of following constructions:

Suspension tracks No. 1, 2, 3,4,5and 6

Suspension was made of three consoles combined of support (type CWOP40H40/F) and ceiling hanger
(type PSUN-F) which were fixed to ceiling by two dowels (type PSRO M10x80) in spacing of 1500 mm.
Six booms (type WMCO 400) were fixed by screws (type SMM10x60) at each console. Holders (type
UPWO-F) were fixed at the end of booms with screws (type SGN M8x14). Booms were fixed through
these holders by threaded rods (type PGM10/1x1000) with washers and nuts M10 to ceiling holder (type
WPPOV) which was fixed to ceiling by dowel (type PSRO M10x80).

Mesh trays (type KDSO 400H60/3-F, steel wire & 4,5 mm) were fixed at upper booms by clips (type ZSO)
and jointed together by five junctions (type USSO).

Ladders (type DGOP 400H60/3N-F, steel sheet thickness 1,5 mm, spacing of transoms 150 mm) were
fixed at central booms by clips (type ZMO-F) and jointed together by junction (type LDOCHG60-F) with
screws (type SGN M8x14).

Trays (type KCOP 400H60/3N-F, steel sheet thickness 1,5 mm) were fixed at under booms and jointed
together by two junctions (type LPOPH60F) and by sheet (type BLO 400F) with screws (type SGN
M6x12).

Trays were loaded with 10 kg/m and mesh trays and ladders were loaded with 20 kg/m.

All bearing systems were from steel, hot-dip galvanized to PN-EN ISO 1461:2000.

Suspension tracks No. 16

Suspension was made of three consoles combined of horizontal support (type PMC400) and two threaded
rods (type PGM8/1x1000) with washers and nuts M8 which were fixed to ceiling by dowels (type TRSO
M8x30) in spacing of 1500 mm.

Mesh trays (type KDSO 400H60/3, steel wire @ 4,5 mm) were fixed at each horizontal support and jointed
together by five junctions (type USSO).

Two cables HDGs were fixed between two consoles to threaded rods and to ceiling by cable clips KSA
according to the cable diameter.

Mesh trays were loaded with 15 kg/m.
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Suspension tracks No. 7, 8,9, 10, 11 and 12

Tracks was made of three consoles combined of three horizontal supports (type CWOP40H40L) and three
threaded bar (type PGM10/1x1000) with washers and nuts M10 which were fixed to ceiling by dowels
(type TRSO M10x40) in spacing of 1500 mm.

Mesh trays (type KDSO 400H60/L, steel wire @ 4,5 mm) were fixed at upper booms and jointed together
by five junctions (type USSO).

Ladders (type DGOP 400H60/L, steel sheet thickness 1,5 mm, spacing of transoms 150 mm) were fixed
at central booms by clips (type ZMO) and jointed together by junction (type LDOCH60L) with screws (type
SGN M8x14).

Trays (type KCOP 400H60/L, steel sheet thickness 1,5 mm) were fixed at under booms and jointed
together by two junctions (type LPOPHG60L) and by sheet (type BLO 400L) with screws (type SGN M6x12).
Trays were loaded with 10 kg/m and mesh trays and ladders were loaded with 20 kg/m.

Cable bearing systems were painted by polyurethane powder coating (track No. 7, 8 and 9) and by
disperse water-soluble paint (track No. 10, 11 and 12).

Suspension tracks No. 14

Track was made of three consoles (type WKSO 60 F) and threaded bar (type PGM6/1x200) with washers
and nuts M6 which were fixed to ceiling by dowels (type TRSO M6x30) in spacing of 1500 mm.

Mesh trays (type KDSO 60H60 F, steel wire @ 4,5 mm) were fixed at each console and jointed together by
two junctions (type USSO).

Mesh trays were loaded with 1,5 kg.m™.

All bearing systems were from steel, hot-dip galvanized to PN-EN ISO 1461:2000.

Suspension track No. 13 and 15
Clips (type OZSO-F and OZO-F) were fixed to ceiling by dowels (type SRO 6x30) in spacing of 600 mm.
All bearing systems were from steel, hot-dip galvanized to PN-EN ISO 1461:2000.

Cable penetration through the wall of test furnace was sealed by mineral wool Rockwool.
Loading with steel chain and line steel weight with length 400 mm was used as the equivalent load.

More detailed information about construction of specimens 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 specimens.
Parameters which were checked are quoted in paragraph 4.3.

4.2 DESCRIPTION OF SPECIMENS FIXATION

The test specimens were 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 specimens fixation into the test furnace is shown in drawing documentation and it was
selected by the sponsor.

4.3 INSPECTION OF SPECIMENS

Before and after the function in fire test, conformity of drawings and test specimens was checked.
Specimens corresponded to the drawings which are part of this test report. Inspection of specimens
consisted of visual review of the test specimens, used materials as well as size verification (number and
cross sections of conductors, thickness, measurements of cables and trays) and also the way of
specimens fixation to supporting construction was subject of inspection.
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4.4 CLIMATIC CONDITIONING OF SPECIMENS

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

Ambient air temperature [°C]
mean 24.4
standard deviation 0,2

Relative air humidity [%0]
mean 51,0
standard deviation 3,6

The humidity equilibrium state of test specimens was not determined. Test specimens did not comprise
hygroscopic materials.

5. CARRYING OUT OF THE TEST

5.1 TEST GENERALLY

The test was carried out in horizontal test furnace with dimensions of (4000 x 3000 x 3000) 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 during the test.

Detailed information is part of this test 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]
09. 06. 2011 63,7 19,3

5.3 RESULTS OF THE TEST

Measured values are stated in this test report.

6. CLOSING

Evaluation of the test:

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

1 cable N2XH FE180 PH90/EQ0 4x50 RM 12 | 90 minutes no failure / interruption
2 cable N2XH FE180 PH90/E90 4x50 RM 12 | 90 minutes no failure / interruption
3 cable N2XH FE180 PH90/E90 4x1,5 RE 12 | 90 minutes no failure / interruption
4 cable N2XH FE180 PH90/E90 4x1,5 RE 12 | 90 minutes no failure / interruption
5 cable (N)HXH-J FE180 PH90/E90 4x1,5 RE 12 |80 minutes

6 cable (N)HXH-J FE180 PH90/E90 4x1,5 RE 12 |61 minutes

7 cable (N)HXH-J FE180 PH90/E90 4x50 RM 12 | 90 minutes no failure / interruption
8 cable (N)HXH-J FE180 PH90/E90 4x50 RM 12 | 90 minutes no failure / interruption
9 cable N2XH FE180 PH90/E90 4x50 RM 11 |90 minutes no failure / interruption

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

10 cable N2XH FE180 PH90/E90 4x50 RM 11 |90 minutes no failure / interruption
11 cable N2XH FE180 PH90/E90 4x1,5 RE 11 |90 minutes no failure / interruption
12 cable N2XH FE180 PH90/E90 4x1,5 RE 11 |90 minutes no failure / interruption
13 cable (N)HXH-J FE180 PH90/EQ0 4x1,5 RE 11 |90 minutes no failure / interruption
14 cable (N)HXH-J FE180 PH90/EQ0 4x1,5 RE 11 |90 minutes no failure / interruption
15 cable (N)HXH-J FE180 PH90/E90 4x50 RM 11 |90 minutes no failure / interruption
16 cable (N)HXH-J FE180 PH90/E90 4x50 RM 11 |90 minutes no failure / interruption
17 cable (N)HXH-J FE180 PH90/EQ0 4x1,5 RE 10 |90 minutes no failure / interruption
18 cable (N)HXH-J FE180 PH90/EQ0 4x1,5 RE 10 |90 minutes no failure / interruption
19 cable (N)HXH-J FE180 PH90/E90 4x50 RM 10 |90 minutes no failure / interruption
20 cable (N)HXH-J FE180 PH90/E90 4x50 RM 10 |90 minutes no failure / interruption
21 cable (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE 9 |74 minutes

22 cable (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE 9 |72 minutes

23 cable (N)HXCH FE180 PH90/E90 4x50/25 RM 9 |46 minutes

24 cable (N)HXCH FE180 PH90/E90 4x50/25 RM 9 |43 minutes

25 2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE 8 |90 minutes no failure / interruption
26 2 cables (N)HXCH FE180 PH90/E90 4x50/25 RM 8 |66 minutes

27 2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE 7 |90 minutes no failure / interruption
28 2 cables (N)HXCH FE180 PH90/E90 4x50/25 RM 7 |90 minutes no failure / interruption
29 2 cables (N)HXH-J FE180 PH90/EQ0 4x1,5 RE 15 | 90 minutes no failure / interruption
30 2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE 15 | 90 minutes no failure / interruption
31 2 cables (N)HXH-J FE180 PH90/EQ0 4x50 RM 15 | 90 minutes no failure / interruption
32 2 cables (N)HXCH FE180 PH90/E90 4x50/25 RM 15 |56 minutes

33 2 cables (N)HXH-J Easy strip FE180 PH90/EQ0 4x1,5 RE | 14 |14 minutes

34 2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE 14 | 90 minutes no failure / interruption
35 2 cables (N)HXH-J FE180 PH90/EQ0 4x1,5 RE 16 | 90 minutes no failure / interruption
36 iocrﬁg[:ﬁykéHETTF}XéAf / test jointed with connector 16 | 90 minutes no failure / interruption
37 2 cables (N)HXH-J FE180 PH90/E90 4x1,5 RE 6 |40 minutes

38 2 cables (N)HXH-J FE180 PH90/E90 4x50 RM 6 |42 minutes

39 2 cables NHXH 5x50 / test (cables fixed with clips UKO2) 5 |77 minutes

40 2 cables (N)HXH-J FE180 PH90/EQ0 4x1,5 RE 5 |90 minutes no failure / interruption
41 2 cables (N)HXH-J FE180 PH90/E90 4x50 RM 5 |86 minutes

42 2 cables (N)HXH-J FE180 PH90/EQ0 4x1,5 RE 4 |90 minutes no failure / interruption
43 2 cables (N)HXH-J FE180 PH90/EQ0 4x50 RM 4 |90 minutes no failure / interruption
44 2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE 3 |90 minutes no failure / interruption
45 2 cables (N)HXCH FE180 PH90/E90 4x50/25 RM 3 |57 minutes

46 2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE 2 |90 minutes no failure / interruption
47 2 cables (N)HXCH FE180 PH90/E90 4x50/25 RM 2 |90 minutes no failure / interruption
48 2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE 1 |90 minutes no failure / interruption
49 2 cables (N)HXCH FE180 PH90/E90 4x50/25 RM 1 |90 minutes no failure / interruption
50 2 cables (N)HXH-J FE180 PH90/EQ0 4x1,5 RE 13 | 90 minutes no failure / interruption
51 2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE 13 | 90 minutes no failure / interruption
52A cable HDGs FE180 PH90/E90 2x1,0 mm? 10 |90 minutes no failure / interruption
52B cable HDGs FE180 PH90/E90 2x1,0 mm? 10 |90 minutes no failure / interruption
53A cable HDGs FE180 PH90/E90 2x1,0 mm? 9 |90 minutes no failure / interruption
53B cable HDGs FE180 PH90/E90 2x1,0 mm? 9 |90 minutes no failure / interruption
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Specimen Cables Track Time to first failure / interruption
No. of conductor

54 cable HTKSH FE180 PH90/E90 2x2x0,8 mm 9 |90 minutes no failure / interruption
55 cable HTKSH FE180 PH90/E90 2x2x0,8 mm 9 |90 minutes no failure / interruption
56A cable JE-H(St)H FE180 PH90/EQ0 1x2x0,8 mm 9 |90 minutes no failure / interruption
56B cable JE-H(St)H FE180 PH90/EQ0 1x2x0,8 mm 9 |90 minutes no failure / interruption
57A cable HDGs FE180 PH90/E90 2x1,0 mm? 8 |90 minutes no failure / interruption
57B cable HDGs FE180 PH90/E90 2x1,0 mm? 8 |90 minutes no failure / interruption
58 2 cables HTKSH FE180 PH90/E90 2x2x0,8 mm 8 |90 minutes no failure / interruption
59A cable JE-H(St)H FE180 PH90/EQ0 1x2x0,8 mm 8 |90 minutes no failure / interruption
59B cable JE-H(St)H FE180 PH90/EQ0 1x2x0,8 mm 8 |90 minutes no failure / interruption
60A cable JE-H(St)H FE180 PH90/EQ0 1x2x0,8 mm 7 |90 minutes no failure / interruption
60B cable JE-H(St)H FE180 PH90/EQ0 1x2x0,8 mm 7 |90 minutes no failure / interruption
61 cable HTKSH FE180 PH90/E90 2x2x0,8 mm 7 |90 minutes no failure / interruption
62 cable HTKSH FE180 PH90/E90 2x2x0,8 mm 7 |90 minutes no failure / interruption
63 2 cables HTKSH FE180 PH90/E90 2x2x0,8 mm 14 | 90 minutes no failure / interruption
64A 2 cables HDGs FE180 PH90/E90 2x1,0 mm? 16 | 90 minutes no failure / interruption
64B 2 cables JE-H(St)H FE180 PH90/E90 1x2x0,8 mm 16 | 90 minutes no failure / interruption
65A cable HDGs FE180 PH90/E90 2x1,0 mm? 6 |58 minutes

65B cable HDGs FE180 PH90/E90 2x1,0 mm? 6 |59 minutes

66A cable HDGs FE180 PH90/E90 2x1,0 mm? 5 |71 minutes

66B cable HDGs FE180 PH90/E90 2x1,0 mm? 5 |70 minutes

67A cable HDGs FE180 PH90/E90 2x1,0 mm? 4 |90 minutes no failure / interruption
67B cable HDGs FE180 PH90/E90 2x1,0 mm? 4 |90 minutes no failure / interruption
68 2 cables HTKSH FE180 PH90/E90 2x2x0,8 mm 3 |90 minutes no failure / interruption
69A cable JE-H(St)H FE180 PH90/EQ0 1x2x0,8 mm 3 |90 minutes no failure / interruption
69B cable JE-H(St)H FE180 PH90/EQ0 1x2x0,8 mm 3 |90 minutes no failure / interruption
70 2 cables HTKSH FE180 PH90/E90 2x2x0,8 mm 2 |90 minutes no failure / interruption
71A cable JE-H(St)H FE180 PH90/EQ0 1x2x0,8 mm 2 |90 minutes no failure / interruption
71B cable JE-H(St)H FE180 PH90/EQ0 1x2x0,8 mm 2 |90 minutes no failure / interruption
72 2 cables HTKSH FE180 PH90/E90 2x2x0,8 mm 1 |90 minutes no failure / interruption
73A cable JE-H(St)H FE180 PH90/EQ0 1x2x0,8 mm 1 |90 minutes no failure / interruption
73B cable JE-H(St)H FE180 PH90/EQ0 1x2x0,8 mm 1 |90 minutes no failure / interruption
74 2 cables HTKSH FE180 PH90/E90 2x2x0,8 mm 13 | 90 minutes no failure / interruption
75A 2 cables JE-H(St)H FE180 PH90/E90 1x2x0,8 mm 13 | 90 minutes no failure / interruption
75B 2 cables HDGs FE180 PH90/E90 2x1,0 mm? 13 | 90 minutes no failure / interruption

The fire test was discontinued in 94™ 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 — S75 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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Measured values inside the test furnace

4

Time Temperature [°C] Deviation |Pressure
t [min] Td1l Td2 Td3 Td4 Td5 Td6 Td7 Td8 Tave Tn To de [%] p [Pa]

0 36,9 37,9 39,0 48,9 39,4 44,2 43,2 53,8 42,9 20,0 22,4 0,0 3,7
5 571,4 | 580,7 | 590,2 | 553,7 | 510,4 | 632,3 | 633,6 | 594,8 || 583,4 | 576,0 22,1 -2,5 17,6
10 659,3 | 671,8 | 679,3 | 611,3 | 638,8 | 710,0 | 704,2 | 661,5 || 667,0 | 678,0 22,2 -1,6 16,3
15 715,7 | 6929 | 709,8 | 714,5 | 694,2 | 708,7 | 738,2 | 7339 || 713,5 | 739,0 22,4 -2,6 16,3
20 775,6 740,9 770,4 794,6 741,3 742,1 792,2 812,6 771,2 781,0 22,2 -2,5 17,6
25 8118 | 766,0 | 794,0 | 8175 | 784,6 | 7740 | 820,1 | 836,1 || 800,5 | 815,0 22,2 -2,3 17,9
30 823,0 | 794,7 | 822,8 | 845,7 | 817,5 | 8059 | 850,9 | 8655 || 828,3 | 842,0 22,3 -2,1 19,0
35 8316 | 8195 | 849,2 | 8739 | 837,3 | 831,3 | 877,1 | 894,1 || 851,8 | 865,0 21,3 -2,1 17,8
40 867,1 | 8449 | 8746 | 8986 | 8528 | 859,9 | 901,9 | 917,8 || 877,2 | 885,0 19,9 -1,9 15,8
45 890,0 | 874,6 | 898,3 | 922,3 | 865,1 | 890,7 | 928,3 | 939,9 || 901,2 | 902,0 19,4 -1,7 16,7
50 904,9 | 8950 | 914,6 | 9359 | 881,7 | 910,2 | 944,4 | 954,0 || 917,6 | 918,0 19,3 -1,6 15,8
55 919,7 | 912,0 | 929,1 | 953,0 | 898,7 | 929,7 | 958,9 | 972,2 || 934,2 | 932,0 18,8 -1,4 17,0
60 9315 | 932,7 | 948,0 | 968,0 | 912,6 | 950,2 | 977,9 | 988,9 || 951,2 | 945,0 18,2 -1,2 16,7
65 9448 | 948,3 | 9555 | 970,1 | 9249 | 976,3 | 987,9 | 992,0 || 962,5 | 957,0 18,5 -1,1 15,9
70 979,4 | 9575 | 966,6 | 974,6 | 966,0 | 990,3 | 1000,9 | 996,8 || 979,0 | 968,0 18,4 -0,9 17,1
75 9949 [ 969,6 | 9810 | 986,2 | 987,7 | 1001,8 | 1013,0 | 1003,7 || 992,2 | 979,0 18,1 -0,7 17,2
80 1006,0 | 973,8 | 984,6 | 989,6 | 1007,1 | 1010,5 | 1018,3 | 1008,6 || 999,8 | 988,0 17,7 -0,6 16,1
85 1018,0 | 980,7 | 991,7 | 995,6 | 1025,0 | 1015,3 | 1022,5| 1017,1 || 1008,2 | 997,0 17,8 -0)5 17,8
90 1027,0 | 988,5 | 999,0 | 1003,7 | 1033,0 | 1025,0 | 1031,0 | 1025,8 || 1016,6 | 1006,0 | 17,8 -0,4 17,4
91 1028,0 | 990,5 | 1000,0 | 1004,5 | 1028,0 | 1026,3 | 1033,7 | 1026,3 || 1017,2 | 1008,0 || 18,0 -0,4 16,8
92 1029,9 | 992,1 | 1002,8 | 1007,7 | 1030,3 | 1028,5 | 1035,4 | 1030,1 || 1019,6 | 1009,0 | 18,0 -0,3 16,6
93 1030,6 | 994,1 | 1003,9 | 1012,6 | 1031,2 | 1028,1 | 1037,5 | 1031,2 || 1021,2 | 1011,0(| 18,0 -0,3 16,4

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

Layout of measuring points inside the test furnace:

Deviation of the average temperature from the standard temperature calculated according to test guideline
Pressure inside the test furnace measured under the ceiling of the test furnace
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Measured values inside the test furnace /graph
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Measured time of tested specimens from S1 to S10 - power cables

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.

Time to permanent

Specimen Bulbs failure / interruption
[min:s]
1-1L1 no failure / interruption
s1 2-L2 no failure / interruption
3-L3 no failure / interruption
4-PEN no failure / interruption
5-L1 no failure / interruption
S2 6-L2 no failure / interruption
7-L3 no failure / interruption
8-PEN no failure / interruption
9-L1 no failure / interruption
S3 10-L2 no failure / interruption
11-L3 no failure / interruption
12-PEN no failure / interruption
13-L1 no failure / interruption
s4 14-L2 no failure / interruption
15-L3 no failure / interruption
16-PEN no failure / interruption
17-L1 X
18-L2 80:12
S5 19-L3 80:12
20-PEN X
21-L1 61:27
22-L.2 61:27
S6 23-L3 X
24-PEN X
25-11 no failure / interruption
S7 26-L2 no failure / interruption
27-L.3 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
S9 34-L2 no failure / interruption
35-L3 no failure / interruption
36-PEN no failure / interruption
37-L1 no failure / interruption
S10 38-L2 no failure / interruption
39-L3 no failure / interruption
40-PEN no failure / interruption

Specimen No.

Cables

cable N2XH FE180 PH90/E90 4x50 RM

cable N2XH FE180 PH90/E90 4x50 RM

cable N2XH FE180 PH90/E90 4x1,5 RE

cable N2XH FE180 PH90/E90 4x1,5 RE

cable (N)HXH-J FE180 PH90/E90 4x1,5 RE

cable (N)HXH-J FE180 PH90/E90 4x1,5 RE

cable (N)HXH-J FE180 PH90/E90 4x50 RM

cable (N)HXH-J FE180 PH90/E90 4x50 RM

Olo|[N|[Oo|O|~|[WIN]|F

cable N2XH FE180 PH90/E90 4x50 RM

ury
o

cable N2XH FE180 PH90/E9Q0 4x50 RM

Circuit breakers with rating 3 A were used.
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Measured time of tested specimens from S11 to S20 - power cables

Power cables were tested by three-phase voltage supply 3 x 230/400V with bulbs 240V / 60 W.

Time to permanent

Specimen Bulbs failure / interruption
[min:s]

41-L1 no failure / interruption

S11 42-1.2 no failure / interruption

43-L3 no failure / interruption

44-PEN no failure / interruption

45-1L1 no failure / interruption

sS12 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 54-12 no failure / interruption

55-L.3 no failure / interruption

56-PEN no failure / interruption

57-L1 no failure / interruption

S15 58-L2 no failure / interruption

59-L3 no failure / interruption

60-PEN no failure / interruption

61-L1 no failure / interruption

S16 62-L2 no failure / interruption

63-L3 no failure / interruption

64-PEN no failure / interruption

65-L1 no failure / interruption

S17 66-L2 no failure / interruption

67-L3 no failure / interruption

68-PEN no failure / interruption

69-L1 no failure / interruption

318 70-L2 no failure / interruption

71-L3 no failure / interruption

72-PEN no failure / interruption

73-L1 no failure / interruption

S19 74-L2 no failure / interruption

75-L.3 no failure / interruption

76-PEN no failure / interruption

77-L1 no failure / interruption

S20 78-L2 no failure / interruption

79-L.3 no failure / interruption

80-PEN no failure / interruption

Specimen No.

Cables

11 cable N2XH FE180 PH90/E90 4x1,5 RE

12 cable N2XH FE180 PH90/E90 4x1,5 RE

13 cable (N)HXH-J FE180 PH90/E90 4x1,5 RE
14 cable (N)HXH-J FE180 PH90/E90 4x1,5 RE
15 cable (N)HXH-J FE180 PH90/E90 4x50 RM
16 cable (N)HXH-J FE180 PH90/E90 4x50 RM
17 cable (N)HXH-J FE180 PH90/E90 4x1,5 RE
18 cable (N)HXH-J FE180 PH90/E90 4x1,5 RE
19 cable (N)HXH-J FE180 PH90/E90 4x50 RM
20 cable (N)HXH-J FE180 PH90/E90 4x50 RM

Circuit breakers with rating 3 A were used.
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Measured time of tested specimens from S21 to S30 - power cables

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.

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
81-L1 74:41
82-L.2 74:41
S21 83-L3
84-PEN X
85-L1 72:49
86-L2 72:49
S22 87-L3 X
88-PEN X
89-L1 X
90-L2 X
S23 91-1L3 46:21
92-PEN
93-L1 X
94-L.2 43:27
S24 95-L3 X
96-PEN X
97-L1 no failure / interruption
S25 98-L2 no failure / interruption
99-L.3 no failure / interruption
100-PEN no failure / interruption
101-L1 66:45
102-L2 X
S26 103-L3 X
104-PEN X
105-L1 no failure / interruption
S27 106-L2 no failure / interruption
107-L3 no failure / interruption
108-PEN no failure / interruption
109-L1 no failure / interruption
528 110-L2 no failure / interruption
111-L3 no failure / interruption
112-PEN no failure / interruption
113-L1 no failure / interruption
529 114-L2 no failure / interruption
115-L3 no failure / interruption
116-PEN no failure / interruption
117-L1 no failure / interruption
S30 118-L2 no failure / interruption
119-L.3 no failure / interruption
120-PEN no failure / interruption

Specimen No.

Cables

21 cable (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE
22 cable (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE
23 cable (N)HXCH FE180 PH90/E90 4x50/25 RM

24 cable (N)HXCH FE180 PH90/E90 4x50/25 RM

25 2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE
26 2 cables (N)HXCH FE180 PH90/E90 4x50/25 RM
27 2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE
28 2 cables (N)HXCH FE180 PH90/E90 4x50/25 RM
29 2 cables (N)HXH-J FE180 PH90/E90 4x1,5 RE

30 2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE

Circuit breakers with rating 3 A were used.
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Measured time of tested specimens from S31 to S40 - power cables

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
121-L1 no failure / interruption
331 122-L2 no failure / interruption
123-L3 no failure / interruption
124-PEN no failure / interruption
125-L1 X
126-L2 56:01
S32 127-L3 X
128-PEN
129-L1 14:07
130-L2 X
S33 131-L3 X
132-PEN X
133-L1 no failure / interruption
s34 134-L2 no failure / interruption
135-L3 no failure / interruption
136-PEN no failure / interruption
137-L1 no failure / interruption
S35 138-L2 no failure / interruption
139-L3 no failure / interruption
140-PEN no failure / interruption
141-L1 no failure / interruption
142-L.2 no failure / interruption
S36 143-L.3  } -----
144-PEN | = -----
145-L1 X
146-L2
S37 147-L3 40:24
148-PEN X
149-L1 42:20
150-L2 X
S38 151-L3 X
152-PEN X
153-L1 X
154-L2 77:36
S39 155-L3 X
156-PEN X
157-L1 no failure / interruption
sS40 158-L2 no failure / interruption
159-L.3 no failure / interruption
160-PEN no failure / interruption

Specimen No.

Cables

31

2 cables (N)HXH-J FE180 PH90/E90 4x50 RM

32

2 cables (N)HXCH FE180 PH90/E90 4x50/25 RM

33

2 cables (N)HXH-J Easy strip FE180 PH90/E90 4x1,5 RE

34

2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE

35

2 cables (N)HXH-J FE180 PH90/E90 4x1,5 RE

36

2 cables NHXH 1x240 / test (jointed with connector CELLPACK

37

2 cables (N)HXH-J FE180 PH90/E90 4x1,5 RE

38

2 cables (N)HXH-J FE180 PH90/E90 4x50 RM

39

2 cables NHXH 5x50 / test (cables fixed with clips UKO2)

40

2 cables (N)HXH-J FE180 PH90/E90 4x1,5 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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Measured time of tested specimens from S41 to S51 - power cables

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.

Time to permanent

Specimen Bulbs failure / interruption
[min:s]
161-L1 X
162-L2 86:10
S41 163-L3 X
164-PEN X
165-L1 no failure / interruption
sS42 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 no failure / interruption
sa4 174-L2 no failure / interruption
175-L3 no failure / interruption
176-PEN no failure / interruption
177-L1 X
178-L2 57:12
S45 179-L3 X
180-PEN X
181-L1 no failure / interruption
S46 182-L2 no failure / interruption
183-L3 no failure / interruption
184-PEN no failure / interruption
185-L1 no failure / interruption
s47 186-L2 no failure / interruption
187-L3 no failure / interruption
188-PEN no failure / interruption
189-L1 no failure / interruption
548 190-L2 no failure / interruption
191-L3 no failure / interruption
192-PEN no failure / interruption
193-L1 no failure / interruption
S49 194-L2 no failure / interruption
195-L.3 no failure / interruption
196-PEN no failure / interruption
197-L1 no failure / interruption
S50 198-L2 no failure / interruption
199-L.3 no failure / interruption
200-PEN no failure / interruption
201-L1 no failure / interruption
S51 202-L.2 no failure / interruption
203-L3 no failure / interruption
204-PEN no failure / interruption

Specimen No.

Cables

41, 43 4 cables (N)HXH-J FE180 PH90/E90 4x50 RM

42 2 cables (N)HXH-J FE180 PH90/E90 4x1,5 RE
44, 46, 48 6 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE
45, 47, 49 6 cables (N)HXCH FE180 PH90/E90 4x50/25 RM
50 2 cables (N)HXH-J FE180 PH90/E90 4x1,5 RE

51 2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE

Circuit breakers with rating 3 A were used.
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Measured time of tested specimens from S52 to S61 - communication cables

Time to permanent
Specimen Bulbs failure / interruption
[min:s]

209-L no failure / interruption

S52A AL
210-PEN no failure / interruption
211-L no failure / interruption

S52B AL
212-PEN no failure / interruption
213-L no failure / interruption

S53A AL
214-PEN no failure / interruption
215-L no failure / interruption

S53B AL
216-PEN no failure / interruption
217-L no failure / interruption
S54 218-PEN no failure / interruption
219-L no failure / interruption
220-PEN no failure / interruption
221-L no failure / interruption
S55 222-PEN no failure / interruption
223-L no failure / interruption
224-PEN no failure / interruption
225-L no failure / interruption

S56A AL
226-PEN no failure / interruption
227-L no failure / interruption

S56B AL
228-PEN no failure / interruption
229-L no failure / interruption

S57A Lure 7 termp
230-PEN no failure / interruption
231-L no failure / interruption

S57B Lure 7 termp
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 AL
238-PEN no failure / interruption
239-L no failure / interruption

S598 AL
240-PEN no failure / interruption
241-L no failure / interruption

S60A A
242-PEN no failure / interruption
243-L no failure / interruption

S60B A
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

Specimen No.

Cables

52

2 cables HDGs FE180 PH90/E90 2x1,0 mm?

53

2 cables HDGs FE180 PH90/EQ0 2x1,0 mm?

54

cable HTKSH FE180 PH90/E9Q0 2x2x0,8 mm

55

cable HTKSH FE180 PH90/E90 2x2x0,8 mm

56

2 cables JE-H(St)H FE180 PH90/E90 1x2x0,8 mm

57

2 cables HDGs FE180 PH90/EQ0 2x1,0 mm?

58

2 cables HTKSH FE180 PH90/E90 2x2x0,8 mm

59

2 cables JE-H(St)H FE180 PH90/E90 1x2x0,8 mm

60

2 cables JE-H(St)H FE180 PH90/E90 1x2x0,8 mm

61

cable HTKSH FE180 PH90/E90 2x2x0,8 mm

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 S62 to S71 - communication cables

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.

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
249-L no failure / interruption
S62 250-PEN no failure / interruption
251-L no failure / interruption
252-PEN no failure / interruption
253-L no failure / interruption
S63 254-PEN no failure / interruption
255-L no failure / interruption
256-PEN no failure / interruption
257-L no failure / interruption
S64A 258-PEN no failure / interruption
259-L no failure / interruption
S648 260-PEN no failure / interruption
261-L 58:28
S65A 262-PEN X
263-L 59:36
S65B 264-PEN X
265-L 71:53
S66A 266-PEN X
267-L 70:53
S66B 268-PEN X
269-L no failure / interruption
S67A 270-PEN no failure / interruption
271-L no failure / interruption
S678 272-PEN no failure / interruption
273-L no failure / interruption
S68 274-PEN no failure / interruption
275-L no failure / interruption
276-PEN no failure / interruption
277-L no failure / interruption
S69A 278-PEN no failure / interruption
279-L no failure / interruption
S698 280-PEN no failure / interruption
281-L no failure / interruption
S70 282-PEN no failure / interruption
283-L no failure / interruption
284-PEN no failure / interruption
285-L no failure / interruption
S71A 286-PEN no failure / interruption
287-L no failure / interruption
S71B 288-PEN no failure / interruption

Specimen No.

Cables

62 cable HTKSH FE180 PH90/E90 2x2x0,8 mm
63 2 cables HTKSH FE180 PH90/E90 2x2x0,8 mm
64A 2 cables HDGs FE180 PH90/E90 2x1,0 mm?

64B 2 cables JE-H(St)H FE180 PH90/E90 1x2x0,8 mm
65 2 cables HDGs FE180 PH90/E90 2x1,0 mm*

66 2 cables HDGs FE180 PH90/E90 2x1,0 mm?

67 2 cables HDGs FE180 PHI0/E90 2x1,0 mm?

68 2 cables HTKSH FE180 PH90/E90 2x2x0,8 mm
69 2 cables JE-H(St)H FE180 PH90/E90 1x2x0,8 mm
70 2 cables HTKSH FE180 PHI0/E90 2x2x0,8 mm
71 2 cables JE-H(St)H FE180 PH90/E90 1x2x0,8 mm

Circuit breakers with rating 3 A were used.
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Measured time of tested specimens from S72 to S75 - communication cables

Signal cables were tested by three-phase voltage supply 1 x 110V with LED diods 3V / 0,03W.

Time to permanent

Specimen Bulbs failure / interruption
[min:s]

289-L no failure / interruption

S72 290-PEN no failure / interruption

291-L no failure / interruption

292-PEN no failure / interruption

S73A 293-L no failure / interrupt?on

294-PEN no failure / interruption

S73B 295-L no failure / interrupt?on

296-PEN no failure / interruption

297-L no failure / interruption

sS74 298-PEN no failure / interruption

299-L no failure / interruption

300-PEN no failure / interruption

S75A 301-L no failure / interrupt?on

302-PEN no failure / interruption

S75B 303-L no failure / interrupt?on

304-PEN no failure / interruption

Specimen No. Cables

72 2 cables HTKSH FE180 PH90/E90 2x2x0,8 mm
73 2 cables JE-H(St)H FE180 PH90/E90 1x2x0,8 mm
74 2 cables HTKSH FE180 PH90/E90 2x2x0,8 mm
75A 2 cables JE-H(St)H FE180 PH90/E90 1x2x0,8 mm
75B 2 cables HDGs FE180 PHI0/EQ0 2x1,0 mm?

Circuit breakers with rating 3 A were used.
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PHOTOS

Photo taken before the test.

Photo taken before the test.

Photo taken before 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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PHOTOS

Photo taken after the test.

Photo taken after the test.
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FLAME 350 (NHXH FE180/E90 0,6/1 kv

DM WDE D266, DIN 4102-12

Halogen-free low “ w ﬁ
™, e ™

smoke fire resistant

U
security power cables %
M, fid.) [

FIRE PERFORMANCE

Insulation integrity FE 180 DIN VDE 0472-814 (800°C, 180 min.), |[EC 80331-21

System integrity E90: DIN 4102-12 (20 min.)

Flame propagation: DIM EN 50266-2-2, VDE 0482-266-2-2, |[EC 80332-3-22

Smoke density: DIN EN 681034-2, VDE 0482-1034-2, IEC 61034-2

Gases evolved during combustion: DIN EN 50267-2-2, VDE D482-267-2-2, IEC 80754-2: pH = 43; conductivity s 25 pS/mm

CONSTRUCTION

Gkt bare copper conductor, circular solid dass 1(RE) or stranded circular or circular compacted dass 2 (RW)

according to EN 60228

Insulation: special fire resistant cross-linked compeund
Inner covering: special flame-retardant and halogen-free compeund
Sheath: thermoplastic halogen- free compaund type HM4 accarding to HD 604 51
Colour of sheath: arange
CHARACTERISTIC
Core identification: according to HD 308 52 or EN 50334

(N)HXH-O FE180/E20 (N)HXH-) FE180/E90

without protactive conductor with protective conductor
1-core; bladk qreen-yellow
2-core; blue, brown —
3-core; brown, black, grey green-yellow, blue, brown
4-rore; Blue, brown, black, grey qreen-yellow, brown, black, grey
S-rore; blue, brown, black, grey, black green-yellow, blue, brown, black, grey
mare S-core: Bladk with numbering green-yellow, athers cores black with numbering

Maximum conductor operating temperature: +90°C

Lowest ambient temperature for fixed

installation: e

Lowest installation temperature: -5

Maximum short-circuit conductor temperature:  +250°C
Minimum bending radius: 15D - for single core cable; 120 - for multicore cable (D - overall cable diameter)

Maximum permissible tensile stress with cable

grip for Cu-conductor: 50 Nfmim®

Fire resistant security cables for installaticn everywhere where high safety requirements have a spedal significance e.q,, in

Application:
PP industrial complexes, power stations, public buildings, hotels, underground railway systems, hospitals etc.

Standard packing: 500 m on drums. Other forms of packing and delivery are available onrequest.

C€ & @ == e BUB \22

ISQ 180

[
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Humber and cross-sectional Approximate Approximate Maximum conductor
area of conductor overall diameter net weight of cables resistance at 20°C
nx mm? mm ka/km Wikm
1| x |1,5RE 74 71 12,1
1| » [2,5RE 17 84 74
1| x |4RE a2 103 4,61
1| x [6RE a7 125 3,08
1| x |10RE 95 170 1,83
1| % [16RM 10,8 240 1,15
1| x | 25RM 12,5 47 0,727
1| x |35RM 13,6 445 0,524
1| x | SORM 15,5 590 0,387
1| x | 70RM 17,0 01 0,268
1| x |95RM 19,8 1094 0,193
1| x | 120RM 21,2 1333 0,153
1| % [150RM 23,6 1643 0,124
1| x |185RM 257 2023 0,009
1| % |240RM 29,0 2609 0,0754
1| % |300RM 31,6 237 0,060
1| % |400RM 16,2 4183 0,470
2| x |1,5RE 141 268 12,1
2| x |2,5RE 14,9 310 741
2| x |4RE 15,8 367 4,61
2| x |6RE 16,8 435 3,08
2| x |10RE 13,4 562 1,83
2| x |16RM 21,0 776 1,15
2| x |25RM 4.4 1098 0,727
3| % |1,5RE 148 296 12,1
3| % |2,5RE 15,6 47 74
3| x |4RE 16,6 417 4,61
3| » |6RE 17,7 503 3,08
3| x |10RE 19,4 665 1,83
3| x |16RM 12,2 032 1,15
3| x | 25RM 250 1337 0,727
3| % |35AM 4,2 1694 0,524
3| x | 50RM 32,8 2296 0,287
3| % | 7ORM 36,0 3025 0,268
3| x |95RM 41,6 4106 0,193
3| % |120RM 45,1 5002 0,153
3| x [150RM 50,3 6177 0,124
3| x |185RM 55,4 7643 0,099
3| x [240RM 62,5 9825 0,0754
4 % [1,5RE 16,0 345 12,1
4| % [2,5RE 16,9 407 74
4| x |4RE 18,0 445 4,61
4| x |6RE 19,2 603 3,08
4| x | 10RE 2111 809 1,83
4| x |16RM 243 1144 1,15
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-

Mumber and cross-sectional Approximate Approximate Maximum conductor
area of conductor overall diameter net weight of cables resistance at 20+
nx mm? mm kg/km W/km
4| x [25RM 284 1655 0,727
4| x [35RM .2 2126 0,524
4| x | 50RM 36,3 2879 0387
4| x |70RM EER 3815 0,268
4| x |95RM 46,6 5240 INEE
4| x [120RM 50,1 6355 0,153
4| x [150RM 56,2 TE79 0,124
4| x [185RM 61,4 9583 0,0991
4| x | 240RM 69,5 12491 00734
5| x [1,5RE 173 402 12,1
5| x [2,5RE 183 478 74
5| x [4RE 19,6 586 4,61
5| x |6RE 0.9 n7 3,08
5| x | 10RE 230 969 1,23
5| x | 16RM 26,6 1330 115
5| & [25RM n4 2022 0,727
5| % [35RM EL X 2619 0,524
5| % [ 50RM 40,2 1525 0,387
5| x | 7O0RM 44,2 4705 0,268
5| x |95RM 51,5 6428 0193
5| x [120RM 55,9 7867 0,153
5| x [150RM 62,3 a7 0,124
5| x [185RM 68,4 11968 0,0991
5| x | 240RM 774 15444 00754
7| x |1,5RE 18,7 472 12,1
7| x [2,5RE 198 560 74
T| » [4RM 221 751 4,61
8| x 1,58 20,0 523 12,1
10| % [1,5RE 23,2 659 12,1
10 = | 1,5RM 24,0 694 12,1
10| = | 2,5RE 248 801 74
12| % [1,5RE 23,0 bl 12,1
12| % [2,5RE 25,5 882 M
14| x | 1,5RE 25,1 798 12,1
14| x | 2,5RE 26,8 982 4
19| % [1,5RE 7.8 992 12,1
19| % [2,5RE 301 1263 4
0| x |1,5RE 294 1079 12,1
20| x |1,50M 30,4 1135 12,1

FIRES 064/S-21/12/2010-E

Page: 24/90



FIRES-FR-126-11-AUNE ’

Humber and cross-sectional Approximate Approximate Maximum conductor
area of conductor overall diameter net weight of cables resistance at 20°C
nx mm? mm kg/km W/km

4| x |2,5RE 35,4 1612 74

30| x |1,5RE 350 1510 12,1

30| x [2,5RE 375 1885 4
3| x |25RM+16RM 7.4 1561 0,72711,15
3| x |35RM+16RM 29,5 1917 0,52411,15
3| x| 50RM-+25RM 345 2631 0,387/0727
3| x | TORM-+35RM EXR 3461 0,268 /0,524
3| x | 95RM-+50RM 44,1 4742 0,193 /0,387
3| ® [120RM+70RM a7 58122 0,153 /0,268
3| x | 150RM+70RM 519 6979 0,124 /0,268
3| % |185RM+95RM 5749 2744 0,0991 /0,193
3| x | 240RM-+120RM 64,7 11176 0,0754/0,153
4| x |35RM+16RM 333 2429 0,52471,15
4| x |50RM+25RM EEN 3279 0,387/0,727
4| x | TORM-+35RM 424 4349 0,268 /0,524
4| x | 95RM-+50RM 496 5959 0,193 /0,387
4| x [120RM+70RM 53,5 7305 0,153 /0,268
4( x | 150RM-+70RM 59,0 2864 0,124 /0,268

I B
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LA MEx_?iso (N)HXCH FE180!E90 0,6’1 kV

DM WVDE 0266, DIN 4102-12

Halogen-free low
smoke fire resistant
W ™, )

security power cables

U ({ - \
with copper concentric
e Py faa conductor

FIRE PERFORMANCE

Insulation integrity FE 120: DIM WDE 0472-814 (800°C, 180 min.), |[EC 60331-21

System integrity E30: DIM 102-12 (90 min.)

Flame propagation: DIN EN 50266-2-2, VDE 0482-266-2-2, |IEC 60332-3-22

Smoke density: DIM EN 61034-2, VDE 0482-1034-2, |EC 61034-2

Gases evolved during combustion: DIM EN 50267-2-2, VDE 0482-267-2-2, [EC 60754-2: pH = 43; conductivity < 25 pS/mm
Conductors: bare copper conductar, circular solid class 1 (RE) or stranded circular ar drcular compacted class 2 (RM) accarding to EN 60228
Insulation: special fire resistant cross-linked compound

Inner covering: special flame-retardant and halogen-free compound

Concentric conductor: inner layer - round copper wires, Quter layer - copper tape

Separator: tape

Sheath: thermaplastic halogan- free compaund type HW4 according to DINVOE 0276-604

Colour of sheath: orange

Core identification: according to HD 308 52 or EN 50334

2-core: blue, brown

3-core; brown, black, qrey

3core:® blue, brown, tack

A-core; blue, brown, Black, grey

5-core:; blue, brawn, back, arey, black

= T7-core; black with numbering

*For certain applications only.

Maximum conductor operating temperature: +90°C
Lowest ambient temperature for fived installation: -30°(C
Lowest installation temperature: -5%C

Maximum short-circuit conductor temperature: +250C

Minimum bending radius: 150 - for single core cable; 120 - for multicore cable (D - overall cable diameter)

Maximum permissible tensile stress with cable

orki ok Piscondnctor S0 K, (total cross-section inmm2 of the conductors {any screen nat induded)

Fire resistant security cables for install ation everywhers where high safety requirements have a special significance e.g,,

Application:
PP in industrial complexes, power stations, public buildings, hotels, undergmound railway systems, hospitals eic.

Standard packing: 500 m on drums, Other forms of packing and delivery ar available on request.

150 150 () C€ & @ 5= V2

......
T ERATE HCSSEC
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Mumber and cross-sectional area of Approximate Approximate Maximum conductor
conductor overall diameter net weight of cables resistance at 20°C
n X mm? mm kag/km Wikm
2| x |1,5RE1,5 15,9 14 1217121
2| x [25REN2,S 16,6 74 MiTa
2| x |4REH4 17,9 453 4,61/ 4,61
2| x [6REM 19,2 b2a 3,08 /3,08
2| x |10REM0 0,9 708 1,83 /1,83
2| x [16RM/M6 24,0 988 1,15/1,15
2| x |25RMNe 27,5 1319 0,727 /1,15
2| x |35RMN6 29,6 1598 0,524/1,15
3 x |1,5REN5 16,6 154 1217121
3| x |2,5RE2,5 174 413 TNiTa
3| x |4REH4 18,8 505 4,61/ 4,61
3| « |6REE 20,1 612 3,08 /3,08
3| x | 10RE0 21,0 814 1,83 /1,83
3| x [16RMA6 253 147 1,15/1,15
3| x [25RMN6 29,0 1561 0,727 /1,15
3 x [35RMA6 n,2 1923 0,524/1,15
3| x | S0RM/25 35,9 2638 0,387/0,727
3| x | TORMAS 39,6 3481 0,268/ 0,524
3| = | 95RM/50 45,5 4713 0,193/0,387
3| ® | 120 RWTO 49,5 5845 0,153/ 0,268
3| x | 150 RMW/70 54,8 7045 0,124/ 0,268
3| x | 185RM/95 50,0 8773 10,0991/ 0,193
4 x |1,5REN,5 17,8 404 1217121
4 x |2,5RE2,5 18,7 476 it a
4| x |4RE/M4 20,2 587 4,61/ 4,61
4| x |6REE 21,6 715 3,08 /3,08
4| x [10REN0 23,7 261 1,83/1,83
4 x |16 RM/18 273 1363 1,15/1,15
4| x |25RM/18 3.5 1885 0,727 /1,15
4 x |35RMA18 33,6 2357 0,524/1,15
4| x | 50RM/25 04 332 0,387/0,727
4| x | TORMAS 435 4285 0,268/ 0,524
4| x | 95RM/50 04 5869 0,193/0,387
41 x | 120 RWT0 54,6 7113 0,153/ 0,268
41 x | 150 RW/T0 60,8 8808 0,124/0,268
4| x 185 RM/95 66,1 10872 0,0991/0,193
41 x | 240 RMA120 742 13935 10,0754/ 0,153
5| x |1,5RE2,5 191 4 121/74
5 x [2,5RE/2,5 20,1 550 HiTa
5| x |4REH4 1.7 680 4,61/ 4,61
5| x |6RE® 23,0 830 3,08/3,08
5| x |10REND 25,6 125 1,83/1,83
5| x |16 RMM6 29,6 1604 1,15/1,15
5[ x [25RMA6 EERY 2254 0,727 /1,15
5| x |35RMNe 73 2881 0,524/1,15
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-

Mumber and cross-sectional area of Approximate Approximate Maximum conductor
conductor overall diameter net weight of cables resistance at 20°C
nx mm?® mm ka/km Wikm

50 x |S0RM/25 433 3590 0387/0,727
50 x |70RM/35 43,3 5240 0,268 /0,524
50 x |95 RM/50 55,5 7104 0,193 /0,387
¥ [1,5RE/2S 204 544 12,1/7.4

% | 2,5RE/2,5 1,6 643 A4

T| x |4RM/4 4.1 &40 4,61/4,61
10| x |1,5RE/2,5 25,0 40 12,1/7.4
10| x |2,5RE4 26,8 03 7.4/4,61
12| x |1,5RE/25 25,7 &03 121/74
12| x |2,5REM4 7.5 986 7.41/4,61
16] x [2,5RE/6 306 1241 7,41/3,08
19| x |1,5REH4 30,0 1115 12,1/ 4,61
19| x |2,5RE/ 124 1413 T41/3,08
21| x |1,5RE/ 31,5 1219 12,1/3,08
21| x |L,5RE/10 341 1576 741/1,83
24| x |1,5RE/6 35,3 1448 12,1/3,08
4| x [2,5RE10 7.8 1816 74/1,83
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FLAMEB’LDCHER (N)2XH FE1800,6/1 kV

Based on WDE 0276-604 and IEC 60502-1

-
% ™y My

smoke fire resistant

& M security power cables
fa f

FIRE PERFORMANCE

Flame retardant: |EC 80332-3-24 Categony C
Smoke density: |EC 81034-2: light transmittance values = 70%
Gases evolved during combustion: |EC 80754-2: pH 2 4,3; conductivity = 100 pS/em

Insulation integrity under flame propagation: |1EC 60331-21

CONSTRUCTION
Conductors: bare annealed copper conductor, solid circular class 1 or stranded diroular or shaped class 2 acc. to EN 60228
Primary insulation: asuitable wrapping of mica tape with aglass doth
Insulation: cross-linked polyethylene
Inner covering: special flame-retardant and halogen-free compound
Sheath: thermaplastic halogen - free cornpound type ST, acc to |EC 60502-1
CHARACTERISTIC
Colour of sheath: Black (available also in Orange RAL 2003)
Core identification: HD 30452
without protective conductor-0 with protective conductor-J
1-tare black qreen-yellow
2-core blue, brown ar
3-C0re: brawn, black, grey qreen-yellow, blue, brown
4-core: blug, brown, bladk, qrey qreen-yellow, brown, black, grey
5-cafe; blue, browin, black, qrey, black qreen-yellow, blue, brown, black, grey
7 and more; numbering qreen-yellaw, other cores with numbering
Maximum conductor operating temperature: +90%C

Lowest ambient temperature for fixed installation:  -407
Lowest installation temperature: -5%C
Maximum short-circuit conductor temperature: +250%C

Minimum bending radius: 12x D (Dis the overall diameter of the cable)

Maximum permissible tensile stress with cable

grip for Cu-conductor: 50 N/mme

Fire resistant security cables for installation everywhere where high safety requirsments have a spedial significance e,

Application:
PP in industrial complexes, power stations, public buildings, hotels, underground railway systems, hospitals etc.

Standard length cable packing: 500 or 1000m an drums. Other forms of packing and delivery are available on request.

IS0 150 (Fe] C€

MOSSSEC
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Mumber and cross-sectional Hominal thickness Nominal thickness Approximate Approximate Maximum conductor resis-
area of conductor of insulation of sheath overall diameter net weight of cables tance at 20°C
19| % |1,5RE 07 13 17.4 50 121
19 % |1,58M 07 13 184 529 121
19| % |2,5RE 07 13 193 700 Ry
19 % |2,58M 0.7 13 20,6 I3 741
19| x |4RE 07 14 21,8 1003 4,61
0| x |2,5RE 07 14 204 754 4
4| x |1,5RE 07 14 204 635 121
4| % |1,58M 07 14 21,6 672 121
4| x |2,5RE 07 14 22,6 a8y 4
4| % |2,5RM 07 14 241 940 Ry
30| % [1,5RE 07 1.4 21,5 47 121
30| x [2,5RE 07 14 23,9 1055 741
37| x [1,5RE 07 14 231 386 121
40| % [1,5RE 07 14 239 947 121
40( x |2,5RE 07 1,5 26,9 1362 74
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FLA MEX§50 HDGs, HLGs, HLgGs, HDGsekwf,

HLGsekwf, HLeGsekwf 300/500V
HH

Standard FE180/E30 PH90
1]
fah M

Plus FE180/E90 PH90
KABLE OGNIOODPORNE, BEZHALOGENOWE | O NISKIEJ EMISJI DYMOW

Rodzaje kabli typu FLAME-X 950
HDGs kabel o Zytach miedzianych jednodrutowych (D), o izolac)i z gumy silikonowe] (Gs) | powloce z termoplastycznego tworzywa
bezhalogenowego (H)

HLGs kabel o Zylach miedzianych wielodrutowych (L), o izolacji z gumy silikonowej (Gs) | powloce z termoplastycznego tworzywa
bezhalogenowego (H)
HLgGs kabel o Zylach miedzianych wielodrutowych gietkich (Lg), o iZolacy z gumy silikonowe] (Gs) | powloce
Z termoplastycznego tworzywa bezhalogenowego (H)
HDGsekwf kabel o Zytach miedzianych jednodrutowych (D), o izolacji z gumy silikonawe] (Gs) | powloce z termoplastycznego tworzywa
bezhalogenowego (H), z elektrostatycznym ekranem z folii poliestrowe] pokryte] aluminium (ekwf)
HLGsekwf kabel o Zylach miedzianych wielodrutowych (L), o izclacji z gumy silikonowej (Gs) i powloce z termoplastycznego tworzywa
bezhalogenowego (H), z elektrostatycznym ekranem z folii poliestrowej pokryte] aluminium (ekwf)
HLgGsekwf kabel o Zylach miedzianych wielodrutowych gietkich (Lg), o izolaci z gumy sillkonowe] (Gs) | powloce
z termoplastycznego tworzywa bezhalogenowego (H), z elektrostatycznym ekranem z folii poliestrowe] pokryte] aluminium
(ekwi)
Konstrukcja:
Zyly: miedziane okragle jednodrutowe ki1, wielodrutowe kl.2 lub wielodrutowe gietkie ki.5 wg PN-EN 60228
Zyta uziemiajaca: lzolowana lub gola
Izolacja: specjalna usieciowana mieszanka bezhalogenowa.Dla wersji z parametrem E90 dodatkowo tasma mikowa.
Ekran: folia aluminiowo-poliestrowa z nieizolowang zyla uziemiajaca
Powloka termoplastyczne tworzywo bezhalogenowe nierozprzestrzeniajace ptomienia
zewnetrzna:
Kolor powtoki:  czerwony
Identyfikacja zyt
wg PN-HD 308
do 5 iyl 7 i wiece] Zylowe
w kazdej warstwie: brazowa (Zyla  w zewnetrzne] warstwie: zielono-zola, niebieska (zyla
licznikowa), niebieska (Zyta kierunkowa), pozostate zyly naturalne,
Kierunkowa), pozostale Zyly w pozostatych warstwach: brazowa (2yla licznikowa), niebieska
naturalne (zyla kierunkowa), pozostate zyly naturalne

Odpornos¢ na PN- IEC 60331: 3h at 750°C (FE 180)
ogien:
PN- EN 50200 — PH 90 90 min.842°C
DIN 4102-12 - E30 lub E90
BS 6387 Kategoria C — odpomoscé na ogied: 3 h, 950°C
Kategoria W — odpomosc na ogien przy jednoczesnym dzialaniu wody: 15 min_, 850°C
Kategoria Z — odpornosé na ogien z jednoczesnym dzialaniem udaru mechanicznego: 15 min. | 950:C
Odpornosc na rozprzestrzenianie plomienia: PN-EN 50266-2-2, |[EC 60332-3-22 Kategonia A
Emisja dymow podczas spalania: PN-EN 61034-2 |EC 61034-2
Wydzielanie gazow korozyjnych podczas spalania: IEC 60754-2 PN-EN 50267-2-2: pH = 4 3. conductivity < 10 pSmmr!
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Mocowanie kable muszg byé mocowane bezposrednio do podioZa albo podwieszane do dolnej strony korytek kablowych lub

kabli: podobnych konstrukeji przy uzyciu metalowych klipséw np. stalowych, spelniajacych wymagania PN-EN 50200.
Klipsy wykonane z tworzywa sziucznego nie moga by uzywane.

Kable mogq byé ukladane na innych systemach kablowych nosnych np. korytkach, drabinkach, uchwytach
pojedynczych, o odpornosci ogniowej odpowiadajacej odpornosci ogniowe] kabla.

Zastosowanie: Przeznaczone do stosowania jako kable zasilajace 1 sygnalizacyjne w obiektach o zaostrzonych wymaganiach
przeciwpozarowych (hotele, szpitale, biura, porty lotnicze, centra handlowe, obiekty przemysiowe itp ). Zalecane
do stosowania w instalacjach oSwietlenia awaryjnego, wyciggach dymu, systemach alarmowych,
sygnalizacyjnych, kontrolnych, sygnalizac)i pozaru | automatyce pozarnicze] oraz innych  obwodach
zapewniajacych bezpieczenstwo.

Liczba Przyblizony wymiar zewnetrzny Przyblizona waga kabla
i przekroj
znamionowy zyl HDGs HLGs HLgGs HDGs HLGs HLgGs
n X mm?2 mm kgl/km
2 x 1 6.4 6.9 6,8 50 54 52
2 x 15 75 8.1 80 69 75 72
2 x 25 89 96 96 100 109 105
2 x 4 98 106 105 133 144 137
I ox 1 6,8 73 72 fi4 70 B7
3 x 15 79 86 85 80 a8 93
3 x 25 94 10,1 10,1 132 143 137
3 x 4 10,6 11,5 11,3 185 200 188
4 x 1 78 82 8,0 a3 a1 86
4 x 15 89 98 94 17 127 120
4 x 25 10,5 13 11,3 171 186 178
4 x 4 11,6 128 124 235 254 239
5 x 1 a6 o) 9.1 108 119 113
5 x 15 98 108 10,4 147 180 152
5 x 25 11,6 125 125 216 235 225
5 x 4 12,8 139 13,7 297 321 303
7 ox 1 93 101 98 135 148 140
7T x 15 10,8 1.7 11,5 190 206 195
T x 25 12,8 138 13,6 274 298 284
10 = 1 11.8 128 125 182 21 189
10 x 15 136 14.8 14,5 263 287 270
M x 25 16,5 179 179 407 441 421
12 2 1 121 132 129 220 241 228
12 x 15 14,0 153 15,0 303 33 N
12 x 25 7.0 185 184 470 510 486
1% x 1 134 14,6 14,2 282 310 292
16 x 15 16,1 175 17,2 415 453 427
1% x 25 194 211 21,0 635 690 659
20 x 1 154 16,8 16,3 361 395 373
200 x 15 184 200 19,6 524 571 539
20 x 25 214 233 232 765 830 791
24 x 1 17,0 188 18,1 424 468 439
24 x 15 20,3 221 217 518 673 634
24 x 25 244 265 264 939 1019 a72
I I
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FLAMIE )>50 JE-H(St)H...Bd FE180/E90

Based on DIN WVOE 0815

Halogen-free low

smoke fire resistant “ w ﬁ
wiring cables for g 2 )
telecommunication u (5
_ A P
and data processing
Pk Y fa

systems

FIRE PERFORMANCE

Insulation integrity FE 180:
System integrity E90:
Flame propagation:

Smoke density:

Gases evolved during combustion:

DIN WVDE 0472-814 (2000C, 180 minutes), |[EC 80331

DIM 4102-12 {90 min.)

VDE 0482-266-2-4, DIN EN 50266-2-4, |EC 60332-3-24
VDE 0482-1034-2, DIN EN 610342, |EC 61034-2

VDE 0482-267-2-2, DIN EN 50267-2-2, IEC60754-2: pH =z 35;
conductivity = 100 pS e

CONSTRUCTION

Conductors:
Insulation:

Pair:

Separator:

Screen;

Drain wire:

Sheath:
CHARACTERISTIC

bare sclid copper conductor 0,2 mm

spedal core insulation with mica tape and halogen-free aoss-linked compeund type HI according to DIN VDE 0264
two cores twisted to pair and each 4 pairs consist to unit

pilyester tape

aluminium/polyester laminated tape and solid copper drain wire

solid tinned annealed copper wire 0,8 mm

thermoplastic halogen-free, flame refardant compound according to DIN EN 50290-27 (DIN VDE 0207-24)

Colour of sheath:
Identification of pairs:  Pairno.

g o —

4

arey, orange of red

3-wire b-wire
blue red
arey yellow
areen brown
white black

Twao-pair cables shall be cabledin quad formation and colour coded: blue, yellow, red, grey

Operating voltage:

Loop resistance:

Insulation resistance at temperature 200(:

Mutual capacitance:
Capaditance unbalance:
Test voltage 50 Hz:
Temperature range:

Minimum bending radius:

peak voltage max. 225V {not for purposes of high curent and power installation)

maxirmum 73,2 €2 /km

minimum 100 MC2 xkm

maximum 120 nF/km at 800 He (this values may be extended at 20% with amake-up up to 4 pairs]
makimum 200 pFA00 m at 800 Hz (20% of the values, but one value up to 460 pFis allowed)
corefcare — 500V, core/screen — 2000Y

flexing:: - 5°C to + 50°C, fised installation- 30°C to + 70°C

&0 (D - overall cable diameter)

150 150 (%) C€ 4o s

R
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FLAMIE_J>50 JE-H(St)H...Bd FE180/E90

Bas=ed on DIM WDE 0815

Fire resistant, halogen-free static screened installation cables for telecommunication purpase, The static screen
prevents strong interference impulse, Suitable for fixed installation everywhere, wherein case of fire human life

Application:
PP and material assets are to be protected, 2.0, inindustrial compleses, public buildings, hatels, airports, underground
railway networks, hospitals. Nat for purposes of high current and poveer installation,
Standard packing: 500 m ondrums. Cther forms of packing and delivery are available on request.
Mumber pairs and diameter of conductor Approximate overall diameter Approximate net weight of cable
Te2x03 10,5 105
242x038 ne 151
4x2x08 18,3 277
I B
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Y o &Y« | MExgsa HTKSH FE180/E90 PH90
HTKSHekwf FE180/E90 PH90

T _-*'/
e

KABLE INSTALACYINE DO URZADZEN TELE-TECHNICZNYCH ORAZ PRZETWARZANIA DANYCH
BEZHALOGENOWE, OGNIOODPORNE | O NISKIE) EMISII DYMOW

W oparciu o PN-92/T-50320 | PN-92/T-50321
Dyrektywa RoHS 2002/95/WE,
Dyrektywa REACH 1907/2006/WE

Dyrektywa niskonapieciowa 2006/95/WE

Rodzaje kabli

HTKSH FE180/E90 PH20 Kabel (K] telekomunikacyjny (T) stacyjny (S) o Zytach miedzianych jednodrutowych, o

izolacji z tasmy mikowej i tworzywa berhalogenowego (H) 1 powtoce z
termoplastycznego tworzywa bezhalogenowego (H], odporny na dzialanie ognia
(FE180, PH90)

HTKSHelw FEIBE{EEU PH90 Kabel (K) tefekomunikacyjny (T) stacyjny (5) o zytach miedzianych jednodrutowych, o
izolacji z tasmy mikowej i tworzywa bezhalogenowega (H), z elektrostatycznym
ekranem z folii poliestrowe] pokryte] aluminium (ekw) | powtoce z termoplastycznego
tworzywa bezhalogenowego (H), odporny na dziatanie ognia (FE180, PHSO),

Separator:
Ekran:

Zyta uziemiajgca:
Powtoka:

Kolor powtoki:

Konstrukcja

Zyly: miekkie druty miedziane wg EN 13602

lzolacja: tasma mikowa oraz specjalne termoplastyczne tworzywo bezhalogenowe wg EN 50290-2-26
Paky: zyly skrecone w pary, pary skrecone w osrodek,

Identyfikacja par:

Wtasnosci elektryczne
Rezystancja petli pary: max 48 £/km dla 1,0 mm

kable dwuparowe skrecone jako czworka gwiazdowa

kolory :

Nr pary Zytaa Iytab
1 BIALY MNIEBIESKI
2 BIALY POMARANCZOWY

folia poliestrowa

folia aluminiowo-poliestrowa z zytg uziemiajaca (dla HTKSHekw)

drut miedziany ocynowany o srednicy 0,8 mm (dla HTKSHekw)

specjalne termoplastyczne tworzywo bezhalogenowe nierozprzestrzeniajgce ptomienia wg EN
50290-2-27

czerwony (lub inny zgodnie z zyczeniem klienta)

26 Y kmdla 1,4 mm
15 Q/km dia 1,8 mm

Rezystancja izolacji w temperaturze 20°C: min.200 ML x km
Pojemnosc robocza:

HTKSH : max 120 nF/km

HTKSHekw : max 200 nFfkm

Asymetria pojemnosci: max 400 pF/500 m

Napiecie pracy: 300V

Odpornosé na rozprzestrzenianie ptomienia:

Ma pojedynczym kablu : PN-EM 60332-1-2

Ma wigzce kablowej: PN-EN 60332-3-24 (kat. C)

HTKSH_HTKSHekw_FE180_PHS0_E90/05-2011B
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Odpornosc na ogien

Zachowanie funkcji PH90: PM-EN 50200 PH 90, 90 min., 842°C

Zachowanie funkgji systemu kablowego E90: DIN 4102-12 {minimum 90 minut)
Zachowanie izolacji podczas dziatania ognia (FE180): PN-IEC 60331-23: 3h, 750°C
Emisja dymow podczas spalania: PN-EN 61034-2 [ IEC 61034-2 ) transmitancja = 90
Korozyjnosc gazow: EN 50267-2-2 | IEC 60754-2: pH = 3,5; przewodnosc = 100 LLS-CITI-I

Maksymalna temperatura zyty podczas pracy kabla: +70°C
Minimalna temperatura otoczenia dla kabli utozonych na state: -30°C
Minimalna temperatura otoczenia przy ukladaniu kabli: -5°C
Maksymalna temperatura zylty podczas zwarcia: +160°C

Minimalny promien giecia: 10 D [ D - srednica zewnetrzna kabla)

Mocowanie kabli: kable muszg byd mocowane bezposrednio do podioza albo podwieszane do dolnej strony korytek
kablowych lub podobnych konstrukeji przy uzyciu metalowych klipsow np. stalowych, speiniajgcych
wymagania PN-EN 50200. Klipsy wykonane z tworzywa sztucznego nie moga byc uzywane.

Kable mogg byc uktadane na innych systemach kablowych nesnych np. korytkach, drabinkach,

uchwytach pojedynczych, o odpornosci ogniowe] odpowiadajgcej odpornosci ogniowej kabla.

Zastosowanie: Kable ognioodporne zapewniajg doptyw energii elektrycznej do urzadzen, ktorych dziatanie w

warunkach pozaru jest niezbedne do prowadzenia szybkie], bezpiecznej akeji ratunkowej: obwody
oswietlenia awaryjnego, wyciagi dymu, klimatyzacja, systemy alarmowe, systemy sygnalizacyjne,
systemy kontrolne, systemy sterujace, windy osobowe, pompy wody gaszgce), urzadzenia
wytwarzajgce kurtyne wodna.

Utrzymuja swojg funkcje w warunkach dziatania ognia przez okreslony czas (PH93), nie emitujg
agresywnych, korozyjnych gazdw oraz gestych dymow podczas spalania (tworzywa bezhalogenowe
nie zawieraja chloru, bromu, fluoru), 53 odporne na rozprzestrzenianie ptomienia.

Kable przeznaczone sg do pofaczen urzadzen telefonicznych, teletransmisyjnych i przetwarzania
danych w instalacjach elektroniki przemystowe] w obiektach o podwyzszonych wymaganiach
przeciwpozarowych, w ktorych wystepujg duze skupiska ludzi oraz koncentracja ddbr kulturalnych |
materialnych o znaczne] wartosci: szkoty, szpitale, centra handlowe, porty lotnicze, hotele,
supermarkety, tunele podziemne, wielokondygnacyjne budynki mieszkalne, stacje kolei
podziemnych, garaze podziemne, hale sportowo-widowiskowe, stadiony, kina, teatry, muzea,
biurowce, centra edukacyjne, kompleksy przemystowe.

Kable przeznaczone s3 do instalacji na state wewnatrz budynkow zgodnie z ROZPORZADZENIEM
MIMNISTRA INFRASTRUKTURY z dnia 12 kwietnia 2002 r. w sprawie warunkow technicznych, jakim
powinny odpowiadac budynkii ich usytuowanie. (Dz. U. z dnia 15 czerweca 2002 r.).

Kable nie s dopuszczone do instalacji elektroenergetycznych oraz do ukiadania w ziemi..

Standardowe

opakowanie: w krazkach 500 m. Istnieje mozliwosc oferowania innych diugosci odcinkdw i rodzajow opakowan.

HTKSH FE180 PH90 HTKSHekw FE180 PH90

Liczba par Przyblizona Przyhlizona Obcigzalnosé Liczba par Przyblizona Przyblizona Obcigzalnosc
i érednica iyly | srednica kabla waga kabla ogniowa i srednica #yly | srednica kabla waga kabla opniowa

nx2xmm mm kg/km kWh/m nx2xmm mim kg /lkm kKWh/m
1x2x1,0 7.0 54 0,19 1x2x1,0 7.2 61 0,20
2x2x1,0 8,0 86 0,27 2%x2%1,0 8.2 93 0,28
1x2x14 7.8 73 0,22 1x2x14 8,0 81 0,24
2x2x14 9.3 125 0,32 2x2x14 9,5 132 0,34
1x2x18 8,6 98 0,25 1x2x1,8 8.8 105 0,28
2x2x18 10,7 174 0,37 2x2x1,8 10,9 182 0,40
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Badanie zespotu kablowego BAKS - TELEFONIKA

Badanie w FIRES Stowacja Data 09.06.2011

Konstrukcja mocowania,

Nr Nr FIRES | Czas Symbol kabla Pozycja odlegfosé, obcigzenie
1 (N)HXCH 4x50/25
49
2 (N)HXCH 4x50/25
Korytko siatkowe KDSO 400H60/... F
3 48 (NJHXCH 4x1.5/1.5 B-400/ 1.5 m / 20kg/m
4 (N)HXCH 4x1,5/1,5 Mocowanie: podstawa sufitowa uchylna PSUN-F,
1 ceownik CWOP 40H40/ ...F, wysiegnik WMCO400,
5 73B JE-H(st)H 1x2x0,8 pret gwintowany PGM10..., wieszak przegubowy preta
WPPOQV do betonu za pomocga kotkéw rozporowych
6 73A JE-H(st)H 1x2x0,8 PSRO M10x80.
7 HTKSH 2x2x0,8
72
8 HTKSH 2x2x0,8
9 (N)HXCH 4x50/25
47
10 (N)HXCH 4x50/25
Drabinka kablowa DGOP 400H60/...F
11 N)HXCH 4x1,5/1,5 e
46 ) X B-400/ 1.5 m/20kg/m/ grubos¢ blachy 1,5 mm
12 (N)HXCH 4x1,5/1,5 Mocowanie: podstawa sufitowa uchylna PSUN-F,
2 ceownik CWOP 40H40/ ...F, wysiegnik WMCO400,
13 71B JE-H(st)H 1x2x0,8 pret gwintowany PGM10..., wieszak przegubowy preta
WPPOQV do betonu za pomoca kotkéw rozporowych
14 71A JE-H(st)H 1x2x0,8 PSRO M10x80.
15 HTKSH 2x2x0,8
70
16 HTKSH 2x2x0,8
17 (N)HXCH 4x50/25
45
18 (N)HXCH 4x50/25
Korytko kablowe KCOP 400H60/... F
19 44 (NJHXCH 4x1,5/1,5 B-400, 1.5 m /10kg/m / grubos$¢ blachy 1,5 mm
20 (N)HXCH 4x1,5/1,5 Mocowanie: podstawa sufitowa uchylna PSUN-F,
3 ceownik CWOP 40H40/ ...F, wysiegnik WMCO400,
21 698 JE-H(st)H 1x2x0,8 pret gwintowany PGM10..., wieszak przegubowy preta
WPPOQV do betonu za pomoca kotkéw rozporowych
22 69A JE-H(st)H 1x2x0,8 PSRO M10x80.
23 HTKSH 2x2x0,8
68
24 HTKSH 2x2x0,8
25 (N)HXH-J 4x50 _
43 Korytko siatkowe KDSO 400H60/... F
26 (N)HXH-J 4x50 B-400/ 1.5 m/ 20kg/m
Mocowanie: podstawa sufitowa uchylna PSUN-F,
27 2 (N)HXH-J 4x1,5 4 ceownik CWOP 40H40/ ...F, wysiegnik WMCO400,
28 (N)HXH-J 4x1,5 pret gwintowany PGM10..., wieszak przegubowy preta
' WPPQV do betonu za pomocg kotkéw rozporowych
29 67B HDGs 2x1 PSRO M10x80.
30 67A HDGs 2x1
31 a (N)HXH-J 4x50
32 (NJHXH-J 4x50 Drabinka kablowa DGOP 400H60)...F
33 (N)HXH-J 4x1,5 B-400/ 1.5 m/20kg/m/ grubo$¢ blachy 1,5 mm
40 Mocowanie: podstawa sufitowa uchylna PSUN-F,
34 (N)HXH-J 4x1,5 ceownik CWOP 40H40/ ...F, wysiegnik WMCO400,
35 NHXH 5x50 TEST 5 pret gwintowany PGM10..., wieszak przegubowy preta
39 WPPOQV do betonu za pomocg kotkéw rozporowych
36 NHXH 5x50 TEST PSRO M10x80.
Kable testowe na uchwytach kablowych UKO2
37 66B HDGs 2x1
38 66A HDGs 2x1
39 a8 (N)HXH-J 4x50
40 (N)HXH-J 4x50
Korytko kablowe KCOP 400H60/... F
41 . (N)HXH-J 4x1,5 B-400, 1.5 m /10kg/m / grubosé blachy 1,5 mm
7 Mocowanie: podstawa sufitowa uchylna PSUN-F,
42 (N)HXH-J 4x1,5 6 ceownik CWOP 40H40/ ...F, wysiegnik WMCO400,
pret gwintowany PGM10..., wieszak przegubowy preta
43 658 HDGs 2x1 WPPQV do betonu za pomocg kotkéw rozporowych
PSRO M10x80.
44 65A HDGs 2x1

S
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. Konstrukcja mocowania,
Nr Nr FIRES | Czas Symbol kabla Pozycja odlegloé, obcigzenie
45 62 HTKSH 2x2x0,8
46 61 HTKSH 2x2x0,8
47 28 (N)HXCH 4x50/25 Korytko siatkowe KDSO 400H60/... L
48 (N)HXCH 4x50/25 B-400/ 1.5 m / 20kg/m
7 Mocowanie na ceowniku CWOP 40H40/ ...L pretach
49 (N)HXCH 4x1,5/1,5 gwintowanych PGM10... do betonu za pomoca tulei
27 rozporowych TRSO M10x 40
50 (N)HXCH 4x1,5/1,5 Przew6d HTKSH 2x2x0,8 mocowany do preta i sufitu za
pomoca obejmy KSA...
51 60B JE-H(st)H 1x2x0,8 Lakier proszkowy poliuretanowy
52 60A JE-H(st)H 1x2x0,8
53 (N)HXCH 4x50/25
26
54 (N)HXCH 4x50/25
55 (N)HXCH 4x1,5/1,5
25
56 (N)HXCH 4x1,5/1,5 ,
Drabinka kablowa DGOP 400H60/...L
57 59B JE-H(st)H 1x2x0,8 B-400/ 1.5 m/20kg/m/ grubos¢ blachy 1,5 mm
8 Mocowanie : na ceowniku CWOP 40H40/ ...L pretach
58 59A JE-H(st)H 1x2x0,8 gwintowanych PGM10... do betonu za pomoca tulei
59 HTKSH 2x2x0,8 rozporowych TRSO Mle 40
58 Lakier proszkowy poliuretanowy
60 HTKSH 2x2x0,8
61 57B HDGs 2x1
62 57A HDGs 2x1
63 24 (N)HXCH 4x50/25
64 23 (N)HXCH 4x50/25
65 22 (N)HXCH 4x1,5/1,5
Korytko kablowe KCOP 400H60/... L
66 21 (N)HXCH 4x1,5/1,5 B-400, 1.5 m /10kg/m / grubosé blachy 1,5 mm
67 568 JE-H(st)H 1x2x0,8 Mocowanie : na ceowniku CWOP 40H40/ ...L pretach
9 gwintowanych PGM10/1 do betonu za pomoca tulei
68 56A JE-H(st)H 1x2x0,8 rozporowych TRSO M10x 40
69 55 HTKSH 2x2x0,8 Lakier proszkowy poliuretanowy
70 54 HTKSH 2x2x0,8
71 53B HDGs 2x1
72 53A HDGs 2x1
73 20 N)HXH-J 4x50
o 19 N)HXH-J 4x50 Korytko siatkowe KDSO 400H60/... L
75 18 (N)HXH-J 4x1,5 B-400/ 1.5 m / 20kg/m
10 Mocowanie na ceowniku CWOP 40H40/ ...L pretach
76 17 (N)HXH-J 4x1,5 gwintowanych PGM10... do betonu za pomoca tulei
77 508 HDGs 2x1 rozporowych TRSO M10x 40
78 52A HDGs 2x1
79 16 (N)HXH-J 4x50
80 15 (N)HXH-J 4x50
81 14 (N)HXH-J 4x1,5 Drabinka kablowa DGOP 400H60/...L
82 13 (N)HXH-J 4x1,5 B-400/ 1.5 m/20kg/m/ grubos¢ blachy 1,5 mm
11 Mocowanie : na ceowniku CWOP 40H40/ ...L pretach
83 12 N2XH 4x1,5 gwintowanych PGM10... do betonu za pomoca tulei
84 1 N2XH 4x1,5 rozporowych TRSO M10x 40
85 10 N2XH 4x50
86 9 N2XH 4x50
87 8 (N)HXH-J 4x50
Korytko kablowe KCOP 400H60/... L
88 7 (N)HXH-J 4x50 B-400, 1.5 m /10kg/m / grubo$é blachy 1,5 mm
89 6 (N)HXH-J 4x1,5 12 Mocowanie : na ceowniku CWOP 40H40/ ...L pretach
i gwintowanych PGM10/1 do betonu za pomoca tulei
90 5 (N)HXH-J 4x1,5 rozporowych TRSO M10x 40
91 4 N2XH 4x1,5

I
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. Konstrukcja mocowania,
Nr Nr FIRES | Czas Symbol kabla Pozycja odlegloé, obcigzenie
92 3 N2XH 4x1,5
93 2 N2XH 4x50
94 1 N2XH 4x50
95 (N)HXCH 4x1,5/1,5
51
96 (N)HXCH 4x1,5/1,5
97 (N)HXH-J 4x1,5
50
98 (N)HXH-J 4x1,5
99 HDGs 2x1 Obejma OZSO-F
75B 13 Mocowanie do betonu co 600 mm za pomocg stalowego
100 HDGs 2x1 tacznika rozporowego SRO M6x30
101 JE-H(st)H 1x2x0,8
75A
102 JE-H(st)H 1x2x0,8
103 HTKSH 2x2x0,8
74
104 HTKSH 2x2x0,8
105 (N)HXCH 4x1,5/1,5
34
106 (N)HXCH 4x1,5/1,5
107 NHXH 4x1,5 Easy Strip Korytko siatkowe KDS 60H60/...F
33 ' 14 B-60/ 1.5 m/ 1,5kg/im
108 NHXH 4x1,5 Easy Strip Mocowanie na uchwycie WKSO 60 F i pretach
gwintowanych PGM6/1 do betonu za pomoca tulei
109 HTKSH 2x2x0,8 stalowych rozporowych TRSO M6x30
63
110 HTKSH 2x2x0,8
111 (N)HXCH 4x50/25
32
112 (N)HXCH 4x50/25
113 (N)HXH-J 4x50
31
114 (N)HXH-J 4x50
115 (N)HXCH 4x1,5/1,5 15 |Obejma OZO-F
30 Mocowanie do betonu co 600 mm za pomocg stalowego
116 (N)HXCH 4x1,5/1,5 tacznika rozporowego SRO M6x30
117 (N)HXH-J 4x1,5
29
118 (N)HXH-J 4x1,5
119 NHXH 1x240 TEST
36
120 NHXH 1x240 TEST .
Korytko siatkowe KDSO400H60...
121 (N)HXH 4x1,5 B-400/1.5m / 1,5kg/m
35 Mocowanie na profilu montazowym PMC400, pretach
122 (N)HXH 4x1,5 gwintowanych PGM8/1... do betonu za pomoca tulei
16 rozporowych stalowych TRSOM8x30
123 JE-H(st)H 1x2x0,8 Przewdd HDGs 2x1 mocowany do preta i sufitu za
64B pomocg obejmy KSA...
124 JE-H(st)H 1x2x0,8 Kable testowe tgczone za pomocg mufy firmy
125 HDGs 2x1 CELLPACK
64A
126 HDGs 2x1

Zestawienie kabli Telefonika:

Srednica kabla

Lp Symbol kaba Ciezar kabla llosé
(okoto) (okoto)
1 (N)HXH-J FE 180 PH90/E90 4x 1,5 RE 0,35
2 (NYHXH-J FE 180 PH90/E90 4x 50 RM 3,0
3 (N)HXCH FE 180 PH90/E90 4x 1,5/1,5 RE 0,40
4 (N)HXCH FE 180 PH90/E90 4x 50/25 RM 3,20
5 (N)HXH-J Easy Strip FE 180 PH90/E90 4x 1,5 RE 0,28
6 JE-H(StHH FE180 PH90/E90 1x2x0,8 mm 0,1
7 HTKSH FE180 PHI0/E90 2x2x0,8 mm 0,11
8 HDGs FE180 PH90/E90 2x1,0 mm? 0,05
9 N2XH FE 180 PH90/E90 4x 1,5 RE 0,2
10 N2XH FE 180 PH90/E90 4x 50 RM 2,6
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pai @ R e
0 N\, 16 o
@“ 87 |
2 12 13
a pofp /
Heer - - © dip ° - - QeI

19 |Podkiadka PP10 12
18 |Nakrgtka NSM10 12
17 | Plytka coownika PZC40-F 6
16 |Sruba rozporowa PSROM10x80 4
18 |%ruba z them grzybkowym [SGNM8x14 20
14 |Sruba z hem grzybkowym [SGNM6x12 16
13 | Zacisk $rubowy Z80 4
12 | Uchwyt Srubowy US30 8
11 |Sruba (kompiet) SMM 1050 8
10 |Zacisk mocujacy ZMO-F 4
8 |Korytko KCOP400HB0AN-F| 2
8 |Drabinka DGOP400HBO0/AN-F| 2
7 |Karyiko siatkowea KDSO400HB0/3-F 2
6 |Wieszak przegubowy preia | WPPOV 2
5 |Prat gwintowany PGM10/... 2
4 |Uchwyt UPWO-F 6
3 |Wysiegnik WMCO400 B
2 |Ceownk wzmocniony CWOP40H40/...F 1
1 |Podstawa sufitowa uchyina | PSUN-F 1
Lp Nazwa Symbol Szt
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10 | Pret gwintowany PGMEx15 2
8 | Sruba rozporowa SRBOMéEx30 2
B8 |Obejma kablowa KSAB ]
7 | Korytko siatkowe KDS0400H60/3 1
6 | Uchwyt Srubowy usso 4
5 | Profil montazowy PMCO400 1
4 |Nakretka NSMB 4
3 |Podkiadka PP8 4
2 | Pret gwintowany PGMB/... 1
1 |Tuleja rozporowa stalowa | TRSOMB 1
L.p. Nazwa Symbol Szt

I
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7 | Korytko sistkowe KDSO60H60/3-F 1
6 | Uchwyt $rubowy usso 2
5 | Wieszak WKSOB0-F 1
4 | Nakretka NSM6 2
3 |Podkiadka PP 2
2 | Pret gwintowany PGM/... 1
1 |Tuleja rozporowa stalowa | TRSOME 1
L.p. Nazwa Symbol Szt

FIRES 064/S-21/12/2010-E

Page: 50/90



FIRES-FR-126-11-AUNE ’

S\

17 | Pret gwintowany POMBx16 2
L - farba proszkowa poliuretanowa 18 |Obejma kablowa KSA10 2
15 |Smba rozporowa SRBOMEX30 2
14 |Obsjma kablowa KS8A14 4
13 |Podkiadka powigkszona  [PW10 )
12  |Nekrgtka NSM10 9
11_|Sruba z tbem grzyblkowym [SGNMEx14 ]
10 | Sruba z ibam grzybkowym |SGNMEx12 18
8 |Zacisk mocujacy ZMO 4
Uchwyt Srubowy USSO 8
T | Zacisk Srubowy Z80 4
6 |Korytko KCOP400HBO/3N-L| 2
5 |Drabinka DGOP400HEOBNL| 2
4  |Korytko siatkowe KDSO400HE60/3-L 2
3 |Tulejs mzporowa stalowa | TRSOM10 3
2 |Prgt gwintowany PGM10/... 3
1 |Ceownik wzmocniony CWOP40HAD/-L 3
L.p. Nazwa Symbol Szt
I I

FIRES 064/S-21/12/2010-E Page: 51/90



FIRES-FR-126-11-AUNE ’

1
/
/ 3
P - /i- \
4l mam l()
T LI
2/

S
FIRES 064/S-21/12/2010-E Page: 52/90



FIRES-FR-126-11-AUNE

000 000 0

0

S @ m om

0 0 000D 0l
o o O o O o ool|Pf
0o o 0 o Oo0Nxo o 6lb

0 10 00

L \KCOP300HE0/ IN-F
KCOP400HED/ SN-F

FPozl Poz. 4
A Typ Typ
100 |\ KCOPIOOHEO/3N-F | BLOIGON-F
200 \KCOFPPG0HE0/3N-F| BLOPOON-F

BLOZOON-F

BLO400N-F

’---\\
|/ | |
| | p:r::c:c::;:l::n:cn::b@:n:l:car:.cncnr:.:;cﬁ
| cCcoocooo ool ol oo oo oo o Oy
o =] o =] o o
T T

4 | Hacha lacznikows BLOK00N-F !

I | srwba SON Meaxld 16

2 | tgcenik L PIPHEON—F o

I |khoryto KCOP400HE 0/ 3N-F 1

Lp. Nazwa Fymbol Mo terial Szt Ne leatalogowy
= FET L T | Fooialhn orfer
_ Dotunck i} .‘.].
— Ddchyika 2 EFR
[___:‘ (C_}\ wyrlor-dw & Br norey - s l
= nletalzrowanych £ ! I:IO EFREzy
polfabrykat (hr rormyd 1
S— nzee Fysunku
o e i —~E
Rysowal é Jirockhowsk! 1_‘-r E K L-".'_":/\‘gU-HSS/J-'ﬁ\" _.'L_
Eprosdzll E & a2
Patulordzl b 52:20{:;: W zhkuy
rysunkuy
Profes jonalne Systemy
Tras Koblowych
L I
FIRES 064/S-21/12/2010-E Page: 53/90



FIRES-FR-126-11-AUNE

T

0 0

U ——

000 0 0 T

0000 D 0

0 0
00 000 0 0 (e

0O colD oococ O

0O ool oaoo o

S O
o O

Pozl FPoz.4
A | Ty Typ
100 |KCOPIOOHE0/ 3N-L | BLOI0ONL
200 \KCOFPZ00He0/ 3N-L | BLOZ00N=L
300 |\KCOP300RE0,3N-L | BLOZION-L
400 |\KCOP400HE07,3N-L | BLT400N-{

v o

4 | vlacha lacznikowa BLOAOON-L i

T | sruba SON Meaxld &

2 | lgcanik LPIPHENL 2

I |koryto KCOP400HE 0/ 3N-L T
Pos. MNazwa symbal Ma terial szt

— Gatunek 50 LRgl L AFI oreaT '.:\ 4
— Ddchyika = EFE
[___J (@ wyrloriw & Br onormy - _U R ]_
* nletolzrovarych £ it 7
? palfabrykat (hr rornyd = sy 1
S — azwe Fysurku
a
Ry sownl % Jirockowskl if E FOPAO0RED TN~
Epruwdzll £ o =
Patwlordzl b 52:25:;: N ZRlhy
rysarku
Profes jonalne Systemy
Tras Koklowych
L I
FIRES 064/S-21/12/2010-E Page: 54/90



FIRES-FR-126-11-AUNE

A | Typ

KOOPI0ORE0 IN-F

KCOPZ00He0, IN-F

KCOPI00R60/30-F

KCOPSQOHED IN-F

FIRES 064/S-21/12/2010-E

o~ // P \\ y
| | —i@ccn‘:@i@:ﬁi
\ /< A SR erw s B e S e e [ e o I o Y
e 30
A1
ALl 1
2l - -~ 7
— | 34 ll.-" X(_J 5
= = ] 1
I \
i s oo [’ |\
1
[ = —3 |
i o — I'.
Iy = = — c
Iy — - =N
9 " L—E — — — |
| ) Wl n) ) (pf ay f
r~ odl Tl o] oJ) AL i
m| M M = Y (e — =/
| = — = |
Y — =3 :‘
L = — =i
L — — ¢
i I
e — )/
Y cw  pes of
! — _/
3000+3
HC dd ¥ agmowy
Gatunek nsn LRpt Foziudka oreat ':"4
Ddchyike T — L
[_ ] @) Iynb:‘n&ﬂ ? S normy 15 T
=3 + nletolerovanych g i x .
¥ B pitfokrylot (nr narmnyg rhszy
Pro Jektowst LGAOZHOWEK] B T
Rysowat £ JGrockowskl = ;— COP400HED/3N-F
= - I I i L [ i
S 4 TWLODSRCTYE | & 2
Patwlerdzt JELICZEE W Zhlsny
HE Py surku
Profes fonalne Systemy Tras Kablowych
. S
Page: 55/90



FIRES-FR-126-11-AUNE

A |Typ
100 | KCOPIOOHG0/ GN-L
200 | KCOP2GOHE0/IN-L
300 | KCOP300HED, IN-L
o R T Tl
00 | KCOP400R60/3N-L —
17 | |
A\
} A
- - /%)
3 A 20 :
||’ pelf—
i}
LY A £
coag e —f_\
Y
A+l —‘“GGDDDE‘UGG'
- [ - lopopoooo oo o
30
—-J‘j I-l—
7x26
I —] — — 'll
i — = = =\
i
| = — |
= = =5
|
i =0 — — fos
= [ — | m— —
L—E: — | —. ]
| w| VW vl v o] a T
M~ oyl [ o~ g o~ = T
o, A\ )
(] ) o ad — 1——;1 — — —3
1 = — —
I
Y = — — [
= > — e
! — <:'>/T
— == = /
1' e :; :I laTale r\_I_
30003
-
Gaturek ws LRgd ookl El '._\'4
Oelchyike E T
[ ] ((:‘; wynlarowt ? S normy 15 e
= ~= | nletolerowanych g ! EFRET,
B pitfabrylat (hr normy i
a 13
Pro Jeletowat JGROCHIWSK] R TR
Rysowod —EL: Jlrochowskl = 8
T ' ] 2 A0 e A 20—}
Eprawdzll E TWLODARCTYE o = -fl((_..'_. 4u'u'1'_."6u'/_f." " e
Patwlordalt SKLICZEK LT s znkny
+1 uﬂ
Profes jonalne Systemy Tras Kablowych
. B
Page: 56/90

FIRES 064/S-21/12/2010-E



FIRES-FR-126-11-AUNE

'-."'.'_-\.-5"
15 &\

|/

[t Ty T " Iy &
A h—y |- ]
L
oy ™ L g s
u_w— ; -] . i_ —1 . . _t\_. |
] S L
5,0%9
Ix""\ P P
o= —{ - ) —{
i o N " 4/ 14
AT L
3 1 . 36
- 108 -
130
7 vy | ! \
Ocynk ogniowy
o o T Maza Dol Podiziatia Fornat ‘61!1
o ke by e =
E__ ] @ l',r:?rﬁ: ?' M morny l:l Arkusz
rletoieroennych B e PT— pr—
Frro joictomat LOROCHOWSKT Nazwa rysunku
Fymowat % AOrachowskd -3'1‘ P f,'l [ f_."l:.D [ I|'II £ '/_.'\II f.'lr\\\ ."II _ __"_
Sprowdzit F  TWLODARCZYK | £ 4 — ! fAs Iy
Tatwlerdzif JSKLICFEK Ne zmlony
Ne i
Profes jonalne Systemy
Tras Koblowych
I L
Page: 57/90

FIRES 064/S-21/12/2010-E



FIRES-FR-126-11-AUNE

|/

o
_&l: -
)
-

D
N
D

24,95
30
|
At

./i'\, ' '|"\. .-"'L'\

A
./-J_\
T T T

10

FIRES 064/S-21/12/2010-E

3 36
108
130
L Gatunsic Moso (gl Poolzi g Format 5' _,1
Dekchythea E
E_ ] wyrlar i é’; Hr mormy l‘]. Arkusz
- =y nletolerowanych £
piffabrykat (nm normpd Arkuszy
Fro jeictwat LOROCHOWSKT Nozwa Fysunku
Rysaeal % JOrochowski _é B |l."l [/ |I.' ."I o ,"I - I-',ﬁ,l' f,l'r\. ..". /
2 | | [ I ' W
- g TwLopaRczYK | £ 2 i R L
Tatwlerazif JELICZEK Mr zmlany
N sk
Profes johalhe Systemy
Tras Koblowych
| e T ——
Page: 58/90



FIRES-FR-126-11-AUNE

YaAmaigoy] st
Auarshs auppuolsaodd

runs Al ay
Avopz 4y UMOXHNAL D nr.mqw olf 1(.._,_@_ HIZITTH PELFETEE
- iy JATIT M = ZoRpady
NIy A T 5 m_ MHAZIHPAOIM L m. HEpADATY
[ [ o ) ! - - =
| ____ ,_(__._ ,_”_ \___ m J [ M I _.__ ' & | HSeOD0WGT m. JoaosAy
! i ! h
FunsAd oazEy THEMOHIGHO T PLEGE R E
Arsn _ ¢Awaow Ly powdagagiod
s ¢ 7 = YofussodaeLau —
| . g
P .ﬁ_._ ﬂ.m q Ao ._m WOAD[A N HH ” ) _‘y ..u
— B oHfl2p0 -
C { 200494 DA REBO By7 pso Haunyoh

Amoiubo >uAorg

U6t

¥

e

TF

[5)
(8!

—
¥9

502

U

T

-,

' \l
9

tc

-

I
kS

71

A—0

f)—{1

1

{

-

9

Page: 59/90

FIRES 064/S-21/12/2010-E



FIRES-FR-126-11-AUNE

MRS Ad N

YDAMO|ODY S0J]

AWaLsAS aujouol sa40ud

0

Aoz 4y H HIZITTIAT HEpAHRLD]
) VTSI A = Ir
T = W HA L IR A0 1ML m HZPHDACT
o \vlu & & | mssmoysougr m JoKOS Ay
AHURSAA ONZON INSMOHI20859 T JOMOG R O
AzsAy _ ¢Audouw Sy 1ondago4Tod .
B = L2AUTNOASI0 a)W - —
o =] ! N, _—
Zsronay i ve 0 § poanin | (O) ﬁ ]
£V zowsoy B DIZ00, iy ooy -
U6E
iz e = T 43
N ]
S
=
on
\ITJ \IT . - \I.T P I Wy P . W o W e T
L— \— o T T I = L s e (N
o . _
4 —— g = Koo —
{ - K| . . . | . . . j . | ] ]
N . /A |/ Iy / y

Page: 60/90

FIRES 064/S-21/12/2010-E



FIRES-FR-126-11-AUNE ’

[}

|
i i
Uil

Y

[}

Y

AL T LIRS
| © MO C 990 9900 go
- =
14 |
— - e h
I
I
A | Typ
N | BIKT0ON-F
190 | BERTENN-F
290 | BZROE0N-F
A | BIKTA00N-F
[ecynk ogniowy
P mEn kgl b ) arrat .':'P"—
— -~ Ddchytica o B
L J CO\ wynlarém E M rormy . sz
e — | rletclerowanych & L2 FFFgzy
péifekrykat e rormyd
brojeknwa JGROCHOVSKT B2WD TYSUriH
2
GEET] = Jirechowsk w d [ -
H H i B7KO400N-F
Eprawkk g THLODARCITK [ =
wiwbrdadt JELICTEK Kr ankry
W Fysunfa
Profes jonalne Systemy Tras Kablowych
I I

FIRES 064/S-21/12/2010-E Page: 61/90



FIRES-FR-126-11-AUNE

1
= | A i
3P5
I
- : -
175
|
1 /l
- 125 -
|
I
4
B T -
I
|
] | ;
RL_‘ Ty S e Fe F s e JERRE" T
' C ) 0 o R D €3 T |0
<t
i [
oL |
- I
I
I
A | T Mrka t Material
A | BEKOLOON-L
180 | BAKDE00N-L
230 | BZKTI0ON-L
390 | BEKDH00N-L
bl Meza Ckgl Foddatke Farhat ﬁ\ﬂ
e - Dokchyilea 3
I J @u wytlatEm) ,;E e harrig ! P e
B hletoleranshych i 1
PSabrghET hF habky rkuszy
bro joketoaet AGROCHOVSK] BT
fysanat _E Sbrachowskl L] i
% £ £ BZK(1400
fiprowdell = TWLODSRCZYE a =
atebrdit AKLICTEK e HE 2Rlamy
N arpmunbego
Profes jonalne Systemy Tras Kablowych

FIRES 064/S-21/12/2010-E Page: 62/90



FIRES-FR-126-11-AUNE

L
T l-:
=] I:B
i 1P
{
| [
h q
b o
:J =
q

Frofes jonolne Systemy

Tras Koblowych

sruba SON MEx[4-F g
2 | tacznik L DRCHE N 7
I | DRAETNA DGOP400He 0, IN-F g
LP. Nazwa Syrbal Ma terial szt Ne katalogowy
— Gatunek 50 LRg] Fockhlkn oreaT ',_\‘4
- Py Ddchyika = P
[ ] k‘(_}/ wyrlordw £ ¥ normy 1
T = | nletalarowanych ] FRETY
polfebrykat (hr rormygd l
Fro Jektowal azwe rysunkd
I Q s =
Rysowal E P. Dknltskl -rir 8 DGPA00HED, IN-F
a o
Eprawdzl E L &
m Frigrand
Fatwlordzl haszynoweqo N Zhluhy
rysunku

FIRES 064/S-21/12/2010-E

Page: 63/90



FIRES-FR-126-11-AUNE

Sruba SON Menl4 g
tacznik L DOCHE0NL 2
|| DRAETNA DGOP400HE 0/ 3N-L 4
L.P. MNazwa Symbal Ma terial szt Ne katalogowy
— Gatunek 50 LRgl L AFI oreaT '.:\4
— Ddchylka - R
[____] (a wyrlorde & Br onormy R ]_
= nletolerovanych £ EFREzy
palfabrykat (hr rornyd 1
S — azwe Fysurku
a
Ry sownl = P, Dknltskl = - (ITE L, i
¥ ‘E % a DGOPA00HGE 0/ IN-L
Epruwdzll £ o =
Patwlordzl nasg::;i;;: N ZRlhy
rysarku
Profes jonalne Systemy
Tras Koklowych
I I
FIRES 064/S-21/12/2010-E Page: 64/90



FIRES-FR-126-11-AUNE

I B2pdasLeg

TEpns
“ jewosh

Jouazsple

L
W n
ﬂ_‘ CAMA Wiy 2oephango 1od = yohussodamia [ A e
Adany ay M fagazuin
& edppn (S
*{. ez, L aunees
AMOIIBO HUAD(]
0 7
=) = L= =1 0 “__.- o z oo T =1 B\ =} I [ [ _ _—
!
ollnllln O allallle /7 | ol lnlln O ol o 0
vyl % A
- | f A
L J L] | L] L] [ L d \
o oo [ ] oo o _
/ \ | f
: | . !

00}

G | (O [FNEATSHODRS000 | 00
Cad | OO0E  [F-NELOIRO0ESLTONT | 008
SET | 0008 |4-NEATSHIOE00T | 008
S5 | QO0E | -NEATIRONIGDOT | oor
CEE | 0009 |4-NS/OGHOOEEDOT | 08¢
G82 | Q005 |4-NS/0THIESTTT | G0
BET | Q0G9 |F-NO/O9HOOSAI0T | aoe
SE | OUOS | S~NSAGHHODIEDOT | gor
g 7 afg | ¥
O

P
Y
. I T T ﬂ.M _—

Page: 65/90

FIRES 064/S-21/12/2010-E



FIRES-FR-126-11-AUNE

yoAwojgoy sody AuaysAs auppuols3
ofmpmizes gy
Aunpz ::ima.‘“__" — ———
T Ly TOT 3 ANZIHIO TN L F P
-£/09H00 A0 ¥ g g
o o = w IHSHOUS0T F ToKosH,
Funsdd ez TAZAHIO=0T TEmoyyal o
chudou Juy yospiagesiod
LFLTAERY _““._” - P=LL PR O ST AN -
= Audou Jay m__. [ PN N, -
= = EEIE |
v @il o
Y amuan oHgujEpn,| rEy7 wsoy aurg ug
- j—
Il _—

y

L]

_-__I__LE_L_I__L_I__LE_“.. A O U fe O O O Oy O U O HdypRs U o
La}
i Vi
W W
I=
=+
=
o olimilno o 0 0o ollmiio/ o oo o no o plimllo 0o no o plimllo o
g fal alln/ [ o fay fal 1_L
L | |
- -
—
F.L._“ ||U.m._._l
S — g
¥ /

gl A

0]
J
J

00e

SEC | Mauey BO0E | T-NESGSHO0RATNT | A0
GRg | S VMR e |T-NEAGIHODESTNT | poe
(= B e | T-NEATRHO0Z000 | g
g | Svimmmn o | T-NESDSHENTSONT | ol
CEE | W viewey o009 | T-NESTIHEORSNT | G0#
Gpg | SRy 09 | T-NSATIHIOEATNT | pog
Cgf | e 09 | -NSANSHINSATNT | (02
Lg | MewisEmy 0008 | T-NEARIRDOTADNT | AT
g JAE] o S0y 7 ,...__\..._. ¥
I B
o
[ U
.
—
I I I _,A

P ——
-

Page: 66/90

FIRES 064/S-21/12/2010-E



FIRES-FR-126-11-AUNE

i
]
L o
-
+l
\:1 T
- 100
I =:--2D —
—
=
j 20
< o fﬁh |'/\ B b
N _J '
i | \ . " A
L
9 +
b ™M
I
H "“'
-~y 7
e/ 175
Tl Yo
UCVYRK OQrICH Y
G Fazo TRgd Fodzhike LY
o Ddchytla ] v
{ ] |@- wynlragk E Nr rnormy Flais
e — | rletoleroionych = b
4 e pétfakrykot {or roreyd PiBzy
T
o Jeictaat JERICHIVSKT [Fefe Frsanied | DACHEON—F
P LG uN=—r
yaoweat ] JGrochoskd 2 g LOULRBY '
Bpr awslzli 3 TaLmRCEYE | & &
Fathlerdzt JELICTEK ¥DU’FPH Nr zmlzry
Ne<rynoskeg:
Profes jonalne Systemy
Tras Kablogych

I
FIRES 064/S-21/12/2010-E

Page: 67/90



FIRES-FR-126-11-AUNE ’

WO

-I-I‘
=
. 100 ]

16 150

Fry =
—
=
j o0
XLl -
e N T ™ T
3 o4 (O ——
O
9 i | \_/ % |
—
9 +
T (&8
e
I i |
a7
<27 . 175
.. Gatuneh fasn Thod Fozlalka orFReT A"J-
I Odchydla 2 k
L_ ] I@' wynlrdyh § Nr narry i
== rletoierokonych 3 Bl
e péifakrykot {re noreyl L
e — JEROCHIVEKT ek F i | DECHEON=
s L OULAGUWN—L
yeowal = JGrachoysld - 2 4
Fprawaztt Fi TWLONARCZYE & &
Fathlerdzl JELITTEK to[ynru Nr znkry
Me<rynoskg:
Frofes jonalne Systemy
Tras Kablowych
. B

FIRES 064/S-21/12/2010-E Page: 68/90



FIRES-FR-126-11-AUNE

WIAMOID[0Y S0u]

Auaisdis aujpuolsa 0.4

Ay
HIZITTHT bapaamy oy
= HAZINWADIML  E ipnsdy
-
2 pHENCYIBADT  E Joasidy
IHEMOHI0STT Aoy g
Az s gy 3 odaguaad
it d . - = YA DRO AR ey e
et - - ) ey " 1
sy CH SO0 20T NIN fuos 4§ woaie () | 1
o =
EF sowms e By esmy AaurLEg
iGomn wobojoaoy 4y JoguAs ngoJie oszon| 47
oor S-E/09H00T0S AN awnoxygois oxrdaoy| |
osr A-E/09HISTOSTN awoxaos oxpdaoy| 2
902 F~E/0FHI0ZS MO Bs onpAuoy| ©
fog F-EA0SHE0EDSTN MO 0I5 OpAIDY| §
ol SEA0HO0R awoxzos oxpdaoy| g
Amnoubo xuAsg
' [
[ oot
[ ;
d 0 ] 0 A b
1 ] I I =
o
o
=
5 B B 5 B
[ 1
OO0

Page: 69/90

FIRES 064/S-21/12/2010-E



YoAMogoy sod]
Adayshs aupouolsajodd

A Ay
fummz HIZAFTAT
—7 B o m HAZDHVEDIM'L w ppa vy
/ r\zr L & | ssoyooLne m_ Jacsds
THEADHIONT T Jamaz el
pre. o inngmd
e 1.7 o e & updumasdapyap -,
bl A P mo )
—— w R =
..c_a_ 3 P el yaunzng T
Gowp JoguAT nooH oHEDy
EADIHOORISTN amoyLns axgdany
T-L£ANGHICITSTN SHONLOS D5 A0y
T-EADHIDITITN SHOHLOE D AH0y
T-EADRIDETTTN FHOHLOS DA AL0N
T-E/DHIIRISTN SHONLOS O A40)
oot
[
& 4
C
Doog

FIRES-FR-126-11-AUNE

Page: 70/90

FIRES 064/S-21/12/2010-E



FIRES-FR-126-11-AUNE

YoAhoooy s0d]
fuaishs aupouolsajoudy

09

FHUnSAd
sz — obshoudrsoy runGouad u A=z3T i
.
b ASTIAT & [y
__\) ST ISTS] .__|_ TN m_. a2 ]
- |\ _|1 / r.. I 8 B ST £ 1uAns iy
7 __ {J ,.I,v g
nAusta shzo) Feezalo
(Addng Jduy oA s sTod
.ﬁ Azshydyg .Pru __ F FELIT TR REEE o) —
H , Addou dy w (ROAEIAN _\m/ _‘ J._
sy = L LORLT; | ot e
[ o=
T THIuERa, L] os 1o
AMonbo xuAon
. 007
ra
i
!
._._. / e
i g ®
]
! /
I
_ll ! ._.__
L
: oooe

Page: 71/90

FIRES 064/S-21/12/2010-E



FIRES-FR-126-11-AUNE

[ o=
> aJ
£
()
L
J
42
36 cof
-
B 57 e 58
Q»)‘,-'Q !
e 3 |
[T /1
T r <
© U ‘ A %/
20_ | N
| 0
10 ‘ 0 i | - 2
< | M| = S
I
L -
ol |
%_1__[ I 1 II I E-I_! :
R Y [ 5
= ok 10
4 ‘ I ™
i /
i /
| \
! i ;j
; g 5 820
eéf o e I : )
B | s
34 105
T
=)
g0 2
| A
1
Rop—t N )
! R6 L Y&
B | B /';/- ?‘\\‘\ - Q";j/‘
4._.‘ | g0 | o ) =" 0
| od I‘I\ - ,{,'r / ] = [
N———
'\1
\2\)
lcynk ogniowy
_ Gotunek FET L T | FodeiTha orrat '.:\4
[_::‘ ((_:‘_B Ef:l:im E N normy 12 e 1
il 5 pétfabryket (he narmy? ' TR l
Erojektowct azen Fysunku
ysomet 3 2 g Obe jma zatrzaskowa O70-F
Eprowdzll E & =
Patulordzt progranu teszynowtee W zhkuy
rysunkuy
Profes jonalhe Systemy
Tras Koblowych

I
FIRES 064/S-21/12/2010-E

Page: 72/90



FIRES-FR-126-11-AUNE

=

symbol 4 a1 C /]
KEA 6 ] g A 12
KSA & 7 13 B 12
KSA 10 o 17 1 12
K34 12 iy 1% i) 17
Ki4 14 13 22 )] 12
< Ks4 16 15 24 1 12
K54 18 17 26 ! 12
KS4 20 19 27 il 2
K54 22 2l 29 4! 14
KSA 24 23 3l 1 14
k54 25 o4 e 1! 14
K54 26 23 I3 1 4
K54 28 er 33 1! 14
KSA 22 31 39 1! 14
KSA 33 32 40 12 16
K54 35 24 47 12 16
K54 38 J3 45 12 e
KS4 40 39 47 2 16
K54 472 4] 49 12 16
K54 48 46 36 14 16
KSA 50 48 58 14 16
KS4 55 a3 &2 14 18
- ntunek Masa [kgl Podzhiks Forpat '-L\|,-‘_
- Odchyile =
E ] 6' n},ff!l:l.tl.'?':’ E Mr rorey 1.1 ArhusT
~ "2k tolerosanych v i
o = . 2 4
pitfokrylot {re rorryl ArkusTy 1
Fre jrlctopnd JERICHIVERT anfnpd |Mezpe pysunky
& L4 ':._';_",
Rysoyal = JEROCHOWSET » o 2010504 bl
= e £
Tpraydzi ] TALODARET YK & 2 anma
Zetplerozt JELICTEK 2hlogd W progrard raszhokego Hr ambemy

Profes jonalne
Systemy

Tras Kablowych

W pysurku

FIRES 064/S-21/12/2010-E

Page: 73/90



FIRES-FR-126-11-AUNE

AT
| RN —
E— ~ T
x'.l“\
I
."l _’I I:} \'.
I IIlI II|I
Jr \
T TrITT— =TT II I|
12x30 . | 1.5 i
\\/+ ~ | = S |
. | |
i |
II II
| \ j
I | X’/ /
A L H !
- "]
| S
=
! | T -
o —
3 |
1
Ty |
ou I'“|-’
]
|
20
. o - L -
= / RN N
] !
—_— \ 1T
[ — B
[ ' F . U /. T A : E:,_
| | s J b . [
\ J o 0 n [
\ )i o Lex 30 | |
Y 1 L
/ B
. =T 20 - o
vl o el
fcynk ogriowy
5 |Ceawsi wzmocniony CWilP4iHe0, 2-F 2000 3,50
4 |Coawnt: wzmacniony CWlP40H40/05-F 500 .88
3 |Ceownitc wzmocniony CWOP40HE0/04-F 400 070
2 |Ceawnifc wazmocniony CWUP40H40/03-F 300 053
1 |Ceownile wzmocniony CWOP40R40/02-F 200 0.35
LE |Nazwa wyrobu Synbol Ne Katalogowy | L [aml [Masa [hgl
. Gatunic Moza (gl Podlziafa Format A4
. Oekchiytla =
E_ ] @ l',r:?rm ?' M Aoy —_— 1 :E Arkusz
- nletoleroeanych £ PP . Arkuszy _ _
Frg frictwad Jarek Grochowskl 201005 |Nozwa rysunku
j=3 ‘. N .
Rysowal é Jakub Rushalk -é g 20.02,08 II.H—\ II |l.'_Ilu‘ () ‘4 Q .‘Il—fll 4 Q/ .'l\‘\’fll _ ,l'l'__
Sorowdai F  Jocek Kliczelk| £ 20.02.08 — = A ved !
Fartwleralzit Jocel Kliczelk 2002.08 N Zmiany
Ne i
Profes jonalne Systemy
Tras Koblowych
—— S
Page: 74/90

FIRES 064/S-21/12/2010-E



FIRES-FR-126-11-AUNE

20

s

40

1,5

1l 0 e
- A S A . \ vy I I . A
0 12x30 o
1 L
| |
29 S0 b
5 |Ceawnis wzmacriony CWIP4dH40, 2L 2000 3,50
4 |Ceawnik wzmocriony CWOP40H40/05-L 500 0,88
3 |Ceawnit wzmocniony CWIP40H40/04-1 400 070
2 | Cenwnile wzmocniony CWIPH0HS0/03-1 00 053
1 | Ceownie wzmocniony CWIPA0R40/05-1 20 035
LP |Nozwa wyrobu Symbol M- Katalogowy | L (mm] |Masa [kgl
Grubose {mm} . Gotwnet [Blacha stal cynk met Sempzinba Masa gl Poolzietiea Farmat A A
— Odchyika 2 y
] @) wyriorcs 15 § w norn| PN s03272005 _— D
— - ) .
nletolzrovarych i abrrias 6 P Arfuszy
! it (e noemy
Fro ek tomal Jacek Grochowski NeZwa rysunes
A r | [ SN i Ny f
Rysowal E Jakeb Rudak 'E:r a ,-/ ||'/ / | I." ! 4} i." L 7 (] | / !
| 5 o { 7y T~ J/ | [ J o
Sprawdzit 'ﬁ Jacek Kliczek| = e e fr I frt
o twipralzif dacek Kliczelk e zelany

Profes Johalhe Sysiemy
Tras Kablowych

Ne rysuniog

FIRES 064/S-21/12/2010-E

Page: 75/90



FIRES-FR-126-11-AUNE

YoAMopuy sea)
AWalsAy aujouolsa 0.4

myursdd
Avowz MIZIN Hador- BERASALOT
R P _\_ = W HEZINN HaIur m HEpaTAy
_._ ! | _._ | ___ | = F | wopny grier M. Joassdy
L~ W |
ryunsda ouzoy IHSHAUENE) 2500 ] FLT R
v 7 [ [ . rAwaou i 2onpdagoimod
SR _ .ﬁ ’ = L e yrhuowodaogad| - ~, —
J— b —_ Awaow gy i L - AOLIT|UA [8)] ﬁ 1
FEAHI . . A
- P 0 v oD -
_.h. Pﬂ 20T 4 ) ERD, (g osey | ————— Houang oy
[y vy W] H JwEi 7 |Awobojozoy oy joquAs ngoads aazoy| 47
227 oer 0'c8 001 GIHAM HpubasAm | 1
9Eg 022 0'c8 002 OIHA HubisAm [ 2
ErQ GE 0T 008 LIWA HubasAy | ¢
L8 02k e ok QWA HubisAm | g
| | B |
[ { Lo L | |
E.W l_U,llllul — . S ety oyt iy RN ot M Y st I B =
o == mw |_" Iw_M\_ .._._ |_|[._~”.\ — = r.hlm |T =
.\\. -
& i —
{ (4 ed
_ 2 =
——— =
e — =
——— @i
= mi=
— | # BIRE o
= T 41 1.
m I3
] o aw

-
u

i

. A
=

a

(]
7

AFER IERIF IR LTI

L5

Page: 76/90

FIRES 064/S-21/12/2010-E



FIRES-FR-126-11-AUNE

YIAMogoy S0y
Awg1sAs aujouol 534044

hsjunsAd
fmpiz - chawoudzsod tdodbodd Jy HEEAT Rzpdamng
BTy f = - HBZI T n\ [Epasady
LA S £ S p— 0S¥ D0+OOKd
b - 0SE 00E03kd
JUTEEE E R
nyunshd oes NE2 0020Jkd
Al o fagogpgd
P (A phee x PP oSt 30700
Adou .a._ r.n_.__mz.: @l 3
UL BP0 il Y ]
ez E [W] 7 QO__.,.:_..W
ATAD LT E e [64] =
0s
\\1/_ ™ \1/_ Yy _.\l/_ ' _\I/z_ ™ _\)L Ty _.\/_ Y _\./_ _\)(_ ] -l._.mwl
O | O \ Wt \ L \ Lt | \_/ \ L/ _ | L/ —_
A 1 i " A ] N | S

Page: 77/90

FIRES 064/S-21/12/2010-E



FIRES-FR-126-11-AUNE ’

180
140

¢ _EE S<b o

|I I'l"J'n'

- f |

8
\\ \
__J |
2
Ocynk ogniowy
Gruost (med . Gatunei Mazn [kpl Poolzly fleg Farmat F\.-_‘,
- Dekchyth 2 I
O] ©| e E W rorny iz 1 O i B
rletcierowanych £ bt T i | R Aeleuszy
P joictowat Hazan rysunku
Bymoral B o
=~ ; PSUON—-F
Tatwlerdzi Hr zrlzry
W Fysunku
Profes jonalhe Systemy
Tras Koblowych

I
FIRES 064/S-21/12/2010-E Page: 78/90



FIRES-FR-126-11-AUNE

27

35 35
[T
.
Iy
=
[ [is] vy
\ o
| o
I\ L
i
=] |
[t} I ~ ) i
/ A I
// N
i | /
.I".l \ Ilf \ I.'I
LY W \
8
ol i ¥
FalV. al P 'ravi
Ucynk ogniowy
- Gatunak Waza [I(g] ‘odziaka ot ,-':'-.4
— ('—-\ Odchylka 5 —
L___] \\C_, wyrniarfv] =.= N1 oparmy 1 . 1 -]
B . letalers h . ETEDS
nietal erowan yel pelFcbrykat {nr normy) TROETy .I
Projektowal zwd ysdnku
o
Ryaewal = P. OKNIRSK = .
. 8 2 ] WK SOBO—F
Eprasdzi = “ = Ao OL
Datwlerdzil SKUCTEK ! prograTy masnnawege W zmiany
T rysurky
Frofesjonalne Systemy
Tros Kablowych

FIRES 064/S-21/12/2010-E

Page: 79/90




FIRES-FR-126-11-AUNE ’

=1
o
o
WD
©
b
—_
=~ L
S Te}
11
ae
20
S vy
11
- 24 -
Tkgl FodzlaTa i3
 Gatunek asa Lhg B B A4
- Odchyike < F
H— ) wyrkron E & normy i 1
— S | nletolerovamych 2 ]I]_ RFRLEZY
pitfobrykat (hr rarmyd ! 2
L k
Fro elctowat TErudnkewskl . rysumal
a
R at = Jdnsinskl =
Fysom: ¥ aslns % E M'I.‘_;IL#,.' i V_I.f_
Eprowdzl] E JKllczak o a fee !
Fatwlordzt JKlczek prograny messynonege —_ N ZRlhy
rysunlu
Frofes jonalne Systemy
Tras Kaoblowych

I
FIRES 064/S-21/12/2010-E Page: 80/90



FIRES-FR-126-11-AUNE

A

vy
I ::II
\ .\"\

NIy
\

!
|
|
I

-
-

Y

UKO2/58-64 66 163 | 64
UKO2/46-52 54 |149 | 52
UKO2/40-46 48 (132 | 46
UKO2/34-40 42 (118 | 40
UKO2/28-34 36 (105 | 34
L i UKO2/22-28 30 | 90 | 28
UKO2/16-22 24 | 80 | 22
SYMBOL A H @D
. Gatunek i 2| Fodzi e M
= pétfebrybet dnr normy " 1
Projektoval R i
Rysowat GHotuszenskl e _
Eprawdzll ! i ! f"J'('-/-' .'.’_) ........
Fatwerdzt — [Fo—

Frofes jonalne Systemy
Tras Kablowych

FIRES 064/S-21/12/2010-

E

Page: 81/90



FIRES-FR-126-11-AUNE

o
]
1
95
40 14
-
I.r:l f/-.__-\' . . fr”-__-l\%‘ll
o \_\__/' N
=
Y 9x18
Ocynk oagniowy
o R )
. Gatuni —_—— Kasa gl Fionizia e Fornat L\-’I
o Dk byt f &
E___] \g I-t:}ﬂ?rﬁ: X LU D g;- K normy R 1l Arbusz
rletclerowaryc A P —_ Arluszy _ _
Firg joéctawat Jucek Grochowski 120204 |Nazes Fysunku
Rysorst § Jakul Rudak _s g 200208 i_f ,"';D I| Y l/ ."_ — a_'_
Soraeazit g Jocek Kliczelk £ 200208 — !
Tatwleralzif Jacek Kliczek 20.02.08 N zmiony
N Pk
Profes johalhe Systemy
Tras Koblowych
. B
FIRES 064/S-21/12/2010-E Page: 82/90



FIRES-FR-126-11-AUNE

28
24
— ___""-.._ T
e 3 - -
/ . 1 7
[ /
— -
[ ] | Q )
8 = -
kY /
— n
[ |
22
T
- Id |
8 9~
— \- / |
"_,"“_'l H'"l .ﬂr;l,q..."a— 1
Uoyns Ogriowy
_ Gotuek fasn Thg Fodziatke ormeT #lll,.
- Ddchytka £ 5 !
. wylarcn E Hr normy &l r 1
e B rletolerowanych i TRuszy
péifakrylot e poreyl 1
o Jelctomat fEZwE Fysunfd
ymowal -E MSckolewsk 2 @ U S S D P\‘ — F
- E £
Fprawdzl 2 JElczek @ =
L3 o LY o v 1]
Fatwlerdzt JEllczek: Progrim Mg Nr znlany
W rysarku
Prafes jonalne Systeny
Tras Kablowych

FIRES 064/S-21/12/2010-E Page: 83/90



FIRES-FR-126-11-AUNE

(40
20
2
S .
. % “
a0+l
Fodzlata oreat
. Datunck ,_\4
Dokchytko s .
—‘% wynkrint E N normy s 1
—l Y | nletdlerowanych 2 M e
pitfobrykat e parngd 4 l
X ko
brojektorat T Grudnlesskl pageRy [ TyRU
Rysowat 2 JJasinskl = o 2001229
H % £
Eprowsdzll 2 Jkilczek i = 2miag2zs
lPatwlordsait JHllzzak 2odadepg [ ProSrend mesTynoRege - e zhlhy
rysunku
Profes jonalne Systemy
Tras Kablowych
. B
FIRES 064/S-21/12/2010-E Page: 84/90



FIRES-FR-126-11-AUNE

6,9%x6,9

- Gotwey | — Masa [kgd Poolziatira Fornat A 4
— Odchytko a
I ¥ .
[___J \\@ wymlaron & W noeny 0.07 24 drkusz
u nletolerovanych £ ¥ = -
pdffobryiat e noemy) | T Arfeuszy
Frofektovf NeFwd Pyl
= 2 [alosls Recla " A f
Fyscwal 5 Jdakeuls Rudak 2 ; / I-" ."I_
Sprawdzll 'gj Jacel Kiczel| £ "' b — !
Za twlprazit Jdacek Kllczek e zeliny

Profes Johalhe Systemy
Tras Kablowych

Ne rpsuming

FIRES 064/S-21/12/2010-E

Page: 85/90



FIRES-FR-126-11-AUNE ’

|
o

M10
|
| ==

80
L dntwnek | Stal cynkowana gelwaniczeie | Mase ol Fodghtin Fornat A4
- (—\ Dedchyiko 2 o
[__ ] \_C/ wyrlordw £ N oporny .1:]. wrhusz
- T nlgtolerovanych = :
piffobrydat ine normy) | Ariuszy
Fra felrtoral JCROCHOWEKT 20.10.05 | Nezwa rysurda
- — - [ N [ 7 4 e
Rysowal E Abrochowsl é_ g E0I0.05 f'l ) % ! ) i ."I I-'M [ ? g ll-' {
4 — ¥ 5 / / folrv J X j /
Spramdzit 3 T.WLODARCZYK | = % 201005 S IN LS LU S
Zatwiprazit JAKLICTER 20.10.05 Ne zmiany
N rpsunieu
Profes Jonalne Systiemy },2 AT
. ! [ o {
Tras Kablowych (PR O B

FIRES 064/S-21/12/2010-E Page: 86/90



yIAmopgoy S0
Awspsds suouolsa404,

rojunsda 4
Auspz 4 A2 Ed SR ETLL RS
Mz olfavoudzscu neoaboad .4 AT Jzp-dapeieg
=
g =z AT B amﬂhatn_m
-l LS o
. o = Toaasiy
o
runs il nazey Fomapafoag
chidou duy porhagegyed
Lrerm F yaulunaaaaoyap -~
fuaou Ay & FCLE T ATV
£ W LR | 4= -
el
39440 ARG

[WwW] 2UImg | [ww] 2s00n)g 100WAS
g e GO 1
B 0E BWOSHL
o1 0¥ 0TWOSH1
7 LALLIIIIIS
= - - - = = =

FIRES-FR-126-11-AUNE

Page: 87/90

FIRES 064/S-21/12/2010-E



FIRES-FR-126-11-AUNE

~h s
26 f_>
d-“'f‘—ff--}
\YJ - ."ll
—yf
!
N‘f) //,»»" 3
| -
./"ff
i I
o]
Q0
T
o
‘ ™M
| —
| [ Ip
| ™
—
1 I
03 SRR 1
o2 PODKLALKA "
1] NEKRETHA ME 1
LF NAZWA (OPIS NE RYSUMKL FORMAT | SZTUE UwaGT
. Ootunel Masa (gl Poolziatiea Farmat ﬁ.ﬂ-
I Odchyik -8
L] r/'::;' 1'}:”)!."‘:":' E N naray o :.:1 Ariuss
= = | nletolerawanych & - -
piifobrytat (e normped | AFRUSEY
Frafelrtowal Nazma rypsuri
Fysowat % G.Ma tuszewski | 2 5 %‘ J." /‘.‘Ifll' ] ."'"-ﬁ f/\ /5\ ,."lf:']
Soranded E g = i fl\ { u'lll' . X\ A
Zaowerdzil Sr‘ubg FOZ00rown N zeiany
N rpsuni
Profes Jonalhe Systemy
Tras Kablowych - T

FIRES 064/S-21/12/2010-E

Page: 88/90



FIRES-FR-126-11-AUNE

PGMLO/L M0 1000
PGME/1 Ma 1000
FOME/1 M& 1000
Symbol Gwint MImm] Dugose LLmm]

L Hasn [ Fodzlatko FormT
. Gatunsk J, 8 o .'3\4
Ookchytho = P
) wynkron F Srnormy —_———- Ei]_ sz 1
- I [ nletolerovarych # -~ ArkuETy
pitfobrykat (hr rarmyd ' 1
T
Fra elcowet JGROCHOWSK] 2005 aENe Fysnkld
2 ‘rocks w 201 D !
Rysowal i Jorochaeskl | 2 g 208 (GM,.. /1
Sprawdlt 8 TALODARCIYE & S 200005
Hi 7 5 T
Zatulerdzl LELICZEK 200005 " Pregromy nnsEynamige —_ e zhkny

Frofes jonalne Systemy
Tras Kablowych

Rr rysunka

FIRES 064/S-21/12/2010-E

Page: 89/90



FIRES-FR-126-11-AUNE ’

7. FINAL PROVISION

8 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
STN EN 1363-1, and where appropriate DIN 4102-2 and DIN 4102 - 12. 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.

Approved by: Prepared by:
%\s&”“‘;’ LABOR ’9
' // &\)\\Q /0 -5 .‘>
el 4 fp o X oen
/ MRE N7
/ * Céfhs,}xm ts on ;u_nicncc //
%, . 43
3 vf}/;// /y el W -:.(‘)Q\’
Ing. Stefan Réstocky §3L e W Miroslav Hudak
leader of the testing laboratory technician of the testing laboratory

8. 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
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