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1. INTRODUCTION

This test report contains the results of test carried out by FIRES, s.r.o0., Testing laboratory in Batizovce,
accredited by SNAS for testing. Certificate of accreditation No.: S-159. The purpose of the test was to gain
information for product classification.

Test of function in fire was carried out according to standard STN 92 0205. Similar standards and
regulations for tests of function in fire are ZP-27/2008 PAVUS and DIN 4102-12: 1998-11.

Deviations from standard at the test according to ZP-27/2008: This test was carried out according to
standard STN 92 0205 and meets also all requirements of ZP-27/2008 and test results can be directly
used for classification of tested cables according to ZP-27/2008. There are no deviations identified in
process and carrying out of test.

Deviations from standard at the test according to DIN 4102-12: 1998-11: This test was carried out
according to standard STN 92 0205 and meets requirements of DIN 4102-12: 1998-11. Basic deviation in
process and carrying out of test between these standards is in measuring and in control of temperature in
the test furnace. According to STN 92 0205, plate thermometers according to EN 1363-1 are used.
According to DIN 4102-12: 1998-11, common thermocouples of construction which was used for this
measurement till issue of EN 1363-1 are used. Measurement by plate thermometers acc. to EN 1363-1
can be considered as stricter method of temperature control in test furnace in compare with thermocouples
used till issue of EN 1363-1. Therefore, it is possible to use results of test according to STN 92 025 for
classification of tested cables according to DIN 4102-12: 1998-11, but not conversely. Identified deviation
results in stricter course of test and it can lead to reduced classification of tested cables what is accepted
as enhanced security in practice.

Sponsor’s representatives witnessing the test:

Mr. Marcin Tokaj Technokabel S.A.

Mr. Tomasz Zukowski BAKS Kazimierz Sielski
test directed by Ing. Marek Gorlicky
test carried out by Bc. David Subert
operator Miroslav Hudak

2. MEASURING EQUIPMENT

Identification number | Measuring equipment Note
F 90 004 Horizontal test furnace for fire resistance testing -
PLC system for data acquisition and control

F 69010 TECOMAT TC 700 ]
Visual and calculating software to PLC
F40019 TECOMAT TC 700 )
Control and communication software to PLC
F 40017 TECOMAT TC 700 i
F 40 018 SW Reliance -
F 40 020 Driver Tecomat - Reliance (SW) -
Transducer of differential pressure measurement of pressure
F71041,F 71042 (=50 to + 150) Pa inside the test furnace
F 54 020 Digital calliper (0 to 200) mm -
F 54 056 Racking meter -

E 69 009 PLC system for data acquisition and climate i
control TECOMAT TC 604

measurement of climatic

F 60 001 - F 60 009 Sensors of temperature and relative air humidity conditions
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Identification number | Measuring equipment Note

measurement of
temperature inside the test
furnace according to

F 13521 -F 13528 Plate thermometers

EN 1363-1

F 13 701 Sheathed thermocouple type K @ 3 mm measurement of ambient
temperature

F 57 005 Digital stop-watch -

F 96 015 Test signal panel -

3. PREPARATION OF THE SPECIMENS

Testing laboratory noted down production data of specimens from certified production.

Place of production of cables Zaktady Kablowe BITNER spotka jawna, 32-353 Trzycigz
k/Krakowa, Poland

Number of certificate ISO 9001 IT — 83990

Issuing Body IQNet

Date of issuing 05. 05. 2015

Place of production of cable bearing BAKS Kazimierz Sielski, ul. Jagodne 5, 05-480 Karczew,

system Poland

Number of certificate ISO 9001 01 100 1331984

Issuing Body TUV Rheinland

Date of issuing 19. 05. 2014

Individual materials of specimens (consoles, brackets, threaded rods, cables, etc.) were delivered to the
testing laboratory by test sponsor. Assembling of the specimens (assembling of cable bearing systems and
mounting of cables and additional weights into the bearing systems) and its installation to supporting
construction of was carried out by workers of test sponsor under supervision.

4. PREPARATION OF THE TEST
4.1 DESCRIPTION OF THE SPECIMENS STRUCTURE

Test specimens comprised from power and communication cables of company Zaktady Kablowe BITNER
spoétka jawna and cable bearing system of company BAKS Kazimierz Sielski (cable trays, mesh trays,
ladders with accessories).

Cables used by test:

Power cables:

(N)HXH FE180/E90 0,6/1kV
BiTflame 1000 FE180/E90 0,6/1kV
BiTservo® FS FE180/E90 0,6/1kV

Communication cables:

HTKSH FE180/PH90/E90 225V
HTKSHekw FE180/PH90/E90 225V
HDGs FE180/PH90/E90 300/500V
HLGs(zo) FE180/PH90 300/500V
HLGsekwf(zo) FE180/PH90 300/500V

The length of cables was 5,2 m and 4,0 m from that was exposed to fire.
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Cable bearing systems were made of following constructions:

Suspension tracks No. 1 -3

Tracks are made of four consoles (WPCB1000) fixed to ceiling in spacing of 1500 mm. Brackets
(WWS/WWSO0400) are fixed to console by nut bolts (SMM10x20). Threaded rod grip (UPW/UPWO) is
fixed on the opposite end of bracket by two nut bolts (SGKM8x14). Brackets are fixed to ceiling by
threaded rods (PGM10) through threaded rod grips.

Track No. 1:

Cable trays (KGJ/KGOJ400H60, height 60 mm, width 400 mm, steel sheet thickness 1,0 mm) fixed
together by nut bolts (SGKM6x12, 8pcs). Partition (PGJ60) is fixed by nut bolts (SGK M6x12) inside the
cable trays. Trays are fixed to brackets by nut bolts (SGKM6x12, 2 pcs) and loaded with 20kg.m™. Cables
are fixed to cable trays by plastic stripes only.

Track No. 2:

Cable mesh trays (KDSZ400H60, height 60 mm, width 400 mm, steel wire £ 4,5 mm) fixed together by
integrated couplings. Partition (PGL50) is fixed by couplings (ZS/ZSO) inside the mesh trays. Mesh trays
are fixed to brackets by couplings (ZS/ZSO, 2 pcs) and loaded with 20kg.m™. Cables are fixed to cable
trays by plastic stripes only.

Track No. 3:

Cable ladders (DUD400H60, height 60 mm, width 400 mm, steel sheet thickness 1,2 mm, spacing of
transoms 300 mm) fixed together by junctions (LDC/LDOCHGE0, 2 pcs) and nut bolts (SGKM8x14, 8 pcs)
on sides. Partition (PGDJ40) is fixed by nut bolts (SRM6x16) inside the ladder. Ladders are fixed to
brackets by couplings (ZM/ZMO, 2 pcs) and nut bolts (SGKM8x14, 2 pcs) and loaded with 20kg.m™.
Cables are fixed to cable trays by plastic stripes only.

Suspension tracks No.4 -6

Tracks are made of four consoles combined of three supports (CWP40H22) and two threaded rods
(PGM12) fixed together by washers (PP12) and nuts (NSM12). Consoles are fixed to ceiling in spacing of
1500 mm.

Track No. 4:

Cable trays (KGL/KGOL300H60, height 60 mm, width 300 mm, steel sheet thickness 0,7 mm) fixed
together by nut bolts (SGKM6x12, 7 pcs). Partition (PGL60) is fixed by nut bolts (SGKM6x12) inside the
cable trays. Trays are fixed to supports by nut bolts (SGKM6x12, 2 pcs) and loaded with 20kg.m™. Cables
are fixed to cable trays by plastic stripes only.

Track No. 5:

Cable mesh trays (KDS/KDSO400H60, height 60 mm, width 400 mm, steel wire £ 4,5 mm) fixed together
by couplings (USSN/USSO, 5 pcs). Partition (PGL50) is fixed by couplings (ZS/ZSO) inside the mesh
trays. Mesh trays are fixed to supports by couplings (ZS/ZSO, 2 pcs) and loaded with 20kg.m™. Cables are
fixed to mesh tray by plastic stripes only.

Track No. 6:

Cable ladders (DFP400H60, height 60 mm, width 400 mm, steel sheet thickness 1,5 mm, spacing of
transoms 300 mm) fixed together by integrated couplings. Partition (PGDJ40) is fixed by nut bolts
(SRM6x16) inside the ladder. Ladders are fixed to supports by couplings (ZM/ZMO, 2pcs) and nut bolts
(SGKMB8x14, 2 pcs) and loaded with 20kg.m™. Cables are fixed to ladders plastic stripes only.

Suspension track No. 7
Supporting construction is made of segments (approx. 150 mm long) of steel profiles (I 80) with steel plate
10 mm thick welded to bottom flange of profile fixed to ceiling in spacing of 1500 mm.

Cable ladders (DUD400H60, height 60 mm, width 400 mm, steel sheet thickness 1,2 mm, spacing of
transoms 300 mm) fixed together by junctions (LDC/LDOCHG60, 2 pcs) and nut bolts (SGKM8x14, 8 pcs)
on sides. Partition (PGDJ60) is fixed by nut bolts (SGFM6x12) inside the ladder. Ladders are fixed
conversely to construction by supports (CWP/CWOP40H40), fastening brackets (UTM/UTMO), clamps
(UDC) and screw set (SMM10x40 + NRM10). Ladders are loaded with 20kg.m™. Cables are fixed to
ladders by cable clamps (UK1/UKO1) in spacing of 600 mm.
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Suspension tracks No. 8 and 9

Tracks are made of four consoles (WPCB1000) fixed to ceiling in spacing of 1500 mm. Brackets
(WWS/WWSO0300) are fixed to consoles by screws (SMM10x80). Consoles are reinforced in place of
fixing of brackets by spacers (BR55).

Cable trays (KFL300H60, height 60 mm, width 300 mm, steel sheet thickness 0,7 mm) fixed together by
integrated coupling. Partition (PGL60) is fixed by nut bolts (SGKM6x12) inside the cable trays. Trays are
fixed to brackets by nut bolts (SGKM6x12, 2 pcs) and loaded with 10kg.m™. Cables are fixed to cable trays
by plastic stripes only. Connection boxes (PMO1) are fixed to cable trays side by nut bolts
(SGKM6x12, 2 pcs).

Suspension tracks No. 10 and 11

Track is made of supports (CWP/CWOP40H40) fixed together by junction (LC40H40) and screws
(SGKM10x20, 6 pcs). Supports are fixed to bottom flange of segments (approx. 200 mm long) of steel
profiles (I 80) on ceiling by beam clamp (ZK8) and threaded rod (PGM6) in spacing of 1500 mm. Each
track is additionally loaded at mid-length of span by weight (3,5kg) which represents illumination.
Connection boxes PMOL1 are fixed by nut bolts (SGKM6x12, 2 pcs) directly to supports. Cables are laid
inside the supports without bending.

Suspension tracks No. 12 and 13

Cable trays (KFL50H60, height 60 mm, width 50 mm, steel sheet thickness 0,7 mm) fixed together by
integrated coupling. Trays are fixed to bottom flange of segments (approx. 200 mm long) of steel profiles
(1 80) on ceiling by hanger (WC50), threaded rod (PGM6) and beam clamp (ZK8) in spacing of 1500 mm
and loaded with 5kg.m™. Cables are laid at trays without bending and fixed to trays by plastic stripes only.

Suspension tracks No. 14 and 15

Tracks are made of four consoles combined of two supports (CWP40H22) and two threaded rods
(PGM10) fixed together by washers (PP12) and nuts (NSM12). Consoles are fixed to ceiling in spacing of
1500 mm.

Cable trays (KFJ400H60, height 60 mm, width 400 mm, steel sheet thickness 1,0 mm) fixed together by
integrated coupling. Partition (PGJ60) is fixed by nut bolts (SGKM6x12) inside the cable trays. Trays are
fixed to supports by nut bolts (SGKM6x12, 2 pcs) and loaded with 20kg.m™. Cables are fixed to cable trays
by plastic stripes only.

Suspension tracks No. 16 — 17

Tracks are made of four consoles combined of two supports (CWP/CWOP40H40) and two threaded rods
(PGM10) fixed together by washers (PP10) and nuts (NSM10). Consoles are fixed to ceiling in spacing of
1500 mm.

Track No. 16:

Cable trays (KBJ400H60, height 60 mm, width 400 mm, steel sheet thickness 0,9 mm) fixed together by
nut bolts (SGKM6x12, 8pcs). Trays are fixed to supports by screws (SGKM6x12, 2 pcs) and loaded with
20kg.m™. Cables are not fixed to trays.

Track No. 17:

Cable trays (KCP/KCOP600H60, height 60 mm, width 600 mm, steel sheet thickness 1,5 mm) fixed
together by junctions (LPP/LPOPHGE0, 2pcs) and nut bolts (SGKM6x12, 16pcs) on sides and by junction
(BL/BLO300) and nut bolts (SGKM6x12, 8pcs) on the bottom. Partition (PGL60) is fixed by nut bolts
(SGKM6x12) inside the cable trays. Trays are fixed to supports by nut bolts (SGKM6x12, 2pcs) and loaded
with 25kg.m™. Cables are fixed to cable trays by plastic stripes only.

Suspension track No. 18

Track is made of four consoles combined of support (CWP/CWOP40H40) and two threaded rods
(PGM10) fixed together by washers (PP10) and nuts (NSM10). Consoles are fixed to ceiling in spacing of
1500 mm.

Cable ladders (DUP/DUOP600H60, height 60 mm, width 600 mm, steel sheet thickness 1,5 mm, spacing
of transoms 300 mm) fixed together by junctions (LDC/LDOCH60, 2pcs) and nut bolts (SGKM8x14,
8pcs) on sides. Partition (PGDJ60) is fixed by nut bolts (SGFM6x12) inside the ladders. Ladders are fixed
to supports by couplings (ZM/ZMO, 2pcs) and nut bolts (SGKM8x14, 2pcs) and loaded with 30kg.m™.
Cables are fixed to cable trays by plastic stripes only.
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Ceiling track No. 19
Track is made of single cable clips (UDF) fixed to ceiling in spacing of 600 mm.

Ceiling track No. 20
Track is made of cable clamps (KSA) fixed to ceiling in spacing of 600 mm. (three cables in one clamp)

All support systems are made of galvanized steel, according to Sendzimir method PN-EN 10-346 and
PN-EN ISO 1461.

Steel chain, line loads and cables were 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 specimens verification.
Parameters which were verified are quoted in paragraph 4.3.

4.2 DESCRIPTION OF THE SPECIMENS FIXATION

The test specimens were fixed on the ceiling of the test furnace which was created from aerated concrete
panels YTONG, 250 mm thick. Ceiling panels were jointed by beam which provides balance deflection of
the ceiling.

Cable penetration through the wall of test furnace was sealed by mineral wool and sprayed insulation
material Tecwool.

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

4.3 VERIFICATION OF THE SPECIMENS

The conformity of the drawings and the test specimens was verified before and after the fire resistance
test. It was possible to carry out this verification on the test specimen. The specimens corresponded to the
drawings which are part of this test report. The visual review of the test specimens, the used materials as
well as the size verification (basic dimensions) and also the way of specimens fixation to supporting
construction were subject of this verification.

4.4 CLIMATIC CONDITIONING OF THE SPECIMENS

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

Ambient air temperature [°C]
mean 18,9
standard deviation 0,7

Relative air humidity [%]
mean 42,0
standard deviation 1,9

The humidity equilibrium state of test specimens was not determined. Test specimens did not comprise
hygroscopic materials.
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5. CARRYING OUT OF THE TEST

5.1 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 record from the test.

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

Relative air humidity [%] Ambient air temperature [°C]
45,0 14,5

5.2 RESULTS OF THE TEST

Measured values are stated in this test report.

During the test there was a gradual deflection of cable bearing system, but no failure or damage of tracks
— even during cooling down of the tracks after termination of the test. Deflection of cable bearing system
was not measured.

6. CLOSING

Evaluation of the test:

Specimen Cables Track| Time to first failure / interruption

No. No. of conductor

1 2 cables BiTservo® FS 4G1,5 FE180/E90 0,6/1kV 32 minutes

2 2 cables BiTservo® FS 4G50 FE180/E90 0,6/1kV 56 minutes

3 2 cables (N)HXH 4x50RM FE180/E90 0,6/1kV 18 | 90 minutes no failure / interruption

2 cables (N)HXH 4x1,5RE FE180/E90 0,6/1kV

4 2 cables BiTflame 1000 4x50RM FE180/E90 0,6/1kV 42 minutes

5 2 cables BiTflame 1000 4x1,5RE FE180/E90 0,6/1kV 90 minutes no failure / interruption

6 2 cables BiTservo® FS 4G1,5 FE180/E90 0,6/1kV 47 minutes

7 2 cables BiTservo® FS 4G50 FE180/E90 0,6/1kV 80 minutes

8 2 cables (N)HXH 4x50RM FE180/E90 0,6/1kV 17 | 90 minutes no failure / interruption

2 cables (N)HXH 4x1,5RE FE180/E90 0,6/1kV

9 2 cables BiTflame 1000 4x50RM FE180/E90 0,6/1kV 90 minutes no failure / interruption
10 2 cables BiTflame 1000 4x1,5RE FE180/E90 0,6/1kV 77 minutes

12 2 cables (N)HXH 4x50RM FE180/E90 0,6/1kV 16 90 minutes no failure / interruption
13 2 cables (N)HXH 4x1,5RE FE180/E90 0,6/1kV 90 minutes no failure / interruption
14 6 cables (N)HXH 4x1,5RE FE180/E90 0,6/1kV 20 90 minutes no failure / interruption
15 6 cables (N)HXH 4x50RM FE180/E90 0,6/1kV 90 minutes no failure / interruption
16 2 cables BiTservo® FS 4G50 FE180/E90 0,6/1kV 15 40 minutes

17 2 cables BiTservo® FS 4G1,5 FE180/E90 0,6/1kV 30 minutes

18 2 cables BiTflame 1000 4x1,5RE FE180/E90 0,6/1kV 90 minutes no failure / interruption
19 2 cables BiTflame 1000 4x50RM FE180/E90 0,6/1kV 90 minutes no failure / interruption
20 2 cables (N)HXH 4x50RM FE180/E90 0,6/1kV 14 90 minutes no failure / interruption
21 2 cables (N)HXH 4x1,5RE FE180/E90 0,6/1kV 90 minutes no failure / interruption
22 2 cables (N)HXH 4x50RM FE180/E90 0,6/1kV 12 | 90 minutes no failure / interruption
23 2 cables (N)HXH 4x1,5RE FE180/E90 0,6/1kV 13 | 90 minutes no failure / interruption
24 |cable (NIHXH 4xLSRE FEIBOIE90 0811V + connection boxes | 1 90 minutes no failure /interruption
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4

Specimen Track | Time to first failure / interruption
Cables
No. No. of conductor
cable BiTflame 1000 4x1,5RE FE180/E90 0,6/1kV + connection .
25 boxes PMO1 32 minutes
26 2 cables BiTflame 1000 4x50RM FE180/E90 0,6/1kV o 90 minutes no failure / interruption
27 2 cables BiTflame 1000 4x1,5RE FE180/E90 0,6/1kV 90 minutes no failure / interruption
28 2 cables (N)HXH 4x50RM FE180/E90 0,6/1kV 38 minutes
30 2 cables (N)HXH 4x1,5RE FE180/E90 0,6/1kV : 90 minutes no failure / interruption
31 2 cables (N)HXH 4x1,5RE FE180/E90 0,6/1kV 90 minutes no failure / interruption
32 2 cables (N)HXH 4x50RM FE180/E90 0,6/1kV 90 minutes no failure / interruption
33 2 cables (N)HXH 4x50RM FE180/E90 0,6/1kV 6 90 minutes no failure / interruption
34 2 cables (N)HXH 4x1,5RE FE180/E90 0,6/1kV 36 minutes
35 2 cables (N)HXH 4x50RM FE180/E90 0,6/1kV 5 90 minutes no failure / interruption
36 2 cables (N)HXH 4x1,5RE FE180/E90 0,6/1kV 90 minutes no failure / interruption
37 2 cables BiTservo® FS 4G50 FE180/E90 0,6/1kV 4 83 minutes
38 2 cables BiTservo® FS 4G1,5 FE180/E90 0,6/1kV 37 minutes
39 2 cables BiTservo® FS 4G1,5 FE180/E90 0,6/1kV 30 minutes
40 2 cables BiTservo® FS 4G50 FE180/E90 0,6/1kV 3 62 minutes
41 2 cables BiTflame 1000 4x50RM FE180/E90 0,6/1kV 90 minutes no failure / interruption
42 2 cables BiTflame 1000 4x1,5RE FE180/E90 0,6/1kV 90 minutes no failure / interruption
43 2 cables BiTservo® FS 4G1,5 FE180/E90 0,6/1kV 37 minutes
44 2 cables BiTservo® FS 4G50 FE180/E90 0,6/1kV ) 78 minutes
45 2 cables BiTflame 1000 4x50RM FE180/E90 0,6/1kV 90 minutes no failure / interruption
46 2 cables BiTflame 1000 4x1,5RE FE180/E90 0,6/1kV 90 minutes no failure / interruption
47 2 cables BiTservo® FS 4G1,5 FE180/E90 0,6/1kV 42 minutes
48 2 cables BiTservo® FS 4G50 FE180/E90 0,6/1kV 1 90 minutes no failure / interruption
49 2 cables BiTflame 1000 4x50RM FE180/E90 0,6/1kV 90 minutes no failure / interruption
50 2 cables BiTflame 1000 4x1,5RE FE180/E90 0,6/1kV 75 minutes
51 2 cables BiTflame 1000 4x50RM FE180/E90 0,6/1kV 19 | 90 minutes no failure / interruntion
2 cables BiTflame 1000 4x1,5RE FE180/E90 0,6/1kV P
52 2 cables HTKSH 1x2x0,8 FE180/PH90/E90 225V 18 90 minutes no failure / interruption
53 2 cables HDGs 2x1,0 FE180/PH90/E9S0 300/500V 90 minutes no failure / interruption
54 2 cables HTKSH 1x2x0,8 FE180/PH90/E90 225V 17 49 minutes
55 2 cables HDGs 2x1,0 FE180/PH90/E90 300/500V 63 minutes
56 2 cables HTKSH 1x2x0,8 FE180/PH90/E90 225V 16 90 minutes no failure / interruption
57 2 cables HDGs 2x1,0 FE180/PH90/E9S0 300/500V 90 minutes no failure / interruption
58 2 cables HTKSH 1x2x0,8 FE180/PH90/E90 225V 90 minutes no failure / interruption
59 2 cables HLGs(z0) 2x1,0 FE180/PH90 300/500V 15 |30 minutes
60 2 cables HDGs 2x1,0 FE180/PH90/E90 300/500V 90 minutes no failure / interruption
61 2 cables HTKSH 1x2x0,8 FE180/PH90/E90 225V 13 | 90 minutes no failure / interruption
62 2 cables HDGs 2x1,0 FE180/PH90/E9S0 300/500V 12 | 90 minutes no failure / interruption
cable HDGs 2x1,0 FE180/PH90/E90 300/500V + connection boxes .
PMO1 11 |88 minutes
63 -
cable HTKSH 1x2x0,8 FE180/PH90/E90 225V + connection boxes .
PMO1 8 |49 minutes
64 2 cables HTKSHekw 1x2x0,8 FE180/PH90/EQQ 225V 28 minutes
65 2 cables HDGs 2x1,0 FE180/PH90/E9S0 300/500V 90 minutes no failure / interruption
66 2 cables HDGs 2x1,0 FE180/PH90/E90 300/500V ; 90 minutes no failure / interruption
67 2 cables HTKSH 1x2x0,8 FE180/PH90/E90 225V 78 minutes

FIRES 064/S-02/03/2016-E
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Specimen Cables Track | Time to first failure / interruption

No. No. of conductor

68 2 cables HTKSH 1x2x0,8 FE180/PH90/E90 225V & 90 minutes no failure / interruption
69 2 cables HDGs 2x1,0 FE180/PH90/E9S0 300/500V 90 minutes no failure / interruption
70 2 cables HTKSH 1x2x0,8 FE180/PH90/E90 225V 5 90 minutes no failure / interruption
71 2 cables HDGs 2x1,0 FE180/PH90/E90 300/500V 90 minutes no failure / interruption
72 2 cables HLGs(z0) 2x1,0 FE180/PH90 300/500V 4 | 63 minutes

73 2 cables HLGs(zo) 2x1,0 FE180/PH90 300/500V 3 49 minutes

74 2 cables HLGsekwf(zo) 2x1,0 FE180/PH90 300/500V 2 | 90 minutes no failure / interruption
75 2 cables HLGs(z0) 2x1,0 FE180/PH90 300/500V 1 |77 minutes

The fire test was terminated in the 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.

7. DIRECT APPLICATION OF TEST RESULTS

Direct field of application is valid in accordance with STN 92 0205: 2014 (cl. 7), ZP-27/2008 (cl. 11) and
DIN 4102-12: 1998-11 (clause 8). Validity of individual items of field of direct application shall be
determined in classification process.
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Measured values inside the test furnace

' 4

Time Temperature [°C] Deviation| Pressure [Pa]

t [min]] Td1 Td2 Td3 Td4 Td5 Td6 Td7 Td8 || Tave Tn T, de [%0] p
0 19,7 20,6 20,1 21,0 22,4 23,1 22,2 22,5 215 20,0 14,5 0,0 0,0
5 600,2 | 645,3 | 625,7 | 537,5 | 498,3 | 575,8 | 613,9 | 592,4 || 586,1 | 576,0 || 14,6 -7,2 18,0
10 702,2 | 732,3 | 733,0 | 698,4 | 673,0 | 727,4 | 711,7 | 668,5 || 705,8 | 678,0 || 14,6 -2,0 19,4
15 811,0 | 792,7 | 757,0 | 691,0 | 681,4 | 759,4 | 794,9 | 836,0 || 765,4 | 739,0 14,7 0,1 17,4
20 847,31 8319 | 796,9 | 7416 | 720,2 | 797,3 | 837,4 | 850,6 || 802,9 | 781,0 || 14,7 1,0 17,9
25 892,5 | 846,7 | 791,2 | 725,1 | 739,9 | 819,8 | 858,9 | 882,4 || 819,6 | 815,0 || 14,8 1,1 17,1
30 919,2 | 866,9 | 809,7 | 742,1 | 773,7 | 848,9 | 8858 | 917,5 || 8455 | 842,0 || 14,8 1,0 17,8
35 900,4 | 8915 | 844,55 | 791,4 | 784,0 | 851,2 | 883,4 | 893,7 || 855,0 | 865,0 || 14,9 0,9 17,4
40 862,1 | 878,7 | 882,2 | 866,7 | 893,2 | 927,9 | 888,5 | 868,6 || 883,5 | 885,0 || 14,9 0,6 18,2
45 861,4 | 8785 | 878,8 | 880,8 | 897,8 | 899,7 | 876,9 | 868,9 || 880,4 | 902,0 || 15,0 0,3 18,9
50 909,2 | 915,2 | 913,7 | 897,0 | 950,1 | 944,9 | 931,8 | 913,4 || 921,9 | 918,0 || 15,0 0,1 17,2
55 908,2 | 914,3 | 912,7 | 900,2 | 946,7 | 943,6 | 934,0 | 926,6 || 923,3 | 932,0 || 15,1 0,0 19,5
60 930,4 | 938,0 | 928,9 | 918,9 | 951,5 | 958,4 | 955,5 | 946,1 || 941,0 | 945,0 || 15,1 0,0 18,7
65 933,7 | 942,8 | 934,6 | 926,2 | 956,0 | 963,3 | 963,9 | 951,0 || 946,4 | 957,0 || 15,2 -0,1 18,2
70 965,6 | 981,9 | 968,4 | 944,8 | 962,7 | 976,9 | 987,8 | 983,9 || 971,5 | 968,0 || 15,2 -0,1 17,3
75 979,2 |1 988,2 | 971,7 | 951,1 | 963,2 | 977,8 | 994,5 | 993,9 || 977,5 | 979,0 || 15,3 -0,1 19,7
80 982,2 | 995,0 | 978,5 | 956,7 | 965,1 | 983,6 | 997,0 | 991,9 || 981,3 | 988,0 || 15,4 -0,1 19,4
85 996,0 | 1004,5| 988,9 | 967,6 | 974,0 | 996,7 | 1014,0| 1014,6|] 994,5 | 997,0 || 15,4 -0,1 17,5
90 1011,1|1014,8| 995,3 | 975,5 | 979,3 | 1003,4| 1025,7 | 1031,6]| 1004,6 | 1006,0]| 15,5 -0,1 20,0
91 1013,9| 1018,8| 996,9 | 977,4 | 981,8 | 1005,5| 1027,5| 1034,0]| 1007,0 | 1008,0]| 15,5 -0,1 17,4
92 1012,7|1020,1 | 1001,1| 980,1 | 983,9 | 1008,5| 1026,6 | 1028,6]| 1007,7 | 1009,0]| 15,5 -0,1 18,9
93 1015,1| 1020,3 | 1000,0 | 981,0 | 983,5 | 1007,2| 1028,1 | 1034,0]| 1008,7 | 1011,0]| 15,5 -0,1 19,4

Tave  Average temperature in the test furnace calculated from individual thermometers

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

de Deviation of the average temperature from the standard temperature calc. acc. to test guideline

To Ambient temperature

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

Layout of measuring points in the test furnace:

Tdl m

Td2 m

Td3 m

Td4 W

Td5

Td6

Td7

Td8
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Measured values inside the test furnace /graph
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PHOTOS TAKEN BEFORE THE TEST
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PHOTOS TAKEN BEFORE THE TEST
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PHOTOS TAKEN AFTER THE TEST
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PHOTOS TAKEN AFTER THE TEST

e —— P e
FIRES 064/S-02/03/2016-E Page: 15/55



FIRES-FR-029-16-AUNE

CABLES USED BY TEST

(N)HXH FE180/E90 CERAMIC

Ognicodporny, bezhalogenowy kabel energetyczny
Fire resistant, halogen-free power cable

Dane techniczne:

Ognioodpomy, bezhalogenowy kabel enargatyczny
Zakres temperatury:

Podczas pracy: -30°C do 90°C

Podczas ukladania -5°C do 50°C

Dopuszczalna temperatura iyl roboczych: 50°C
Dopuszczalna emperatura iyl podezas rwarcia: 250°C
Napigcie pracy: UjU=0861kV

Proba napigciowa: 4kV

Rezystancja th (20*C): wg. PN-EN GO2B8 K112,
IEC 60288 K. 192

Min. promief giecia:

Dia kabli jednosylowych — 15 x B

Dia kabll wislo2ylowych — 12x @

Budowa:

Zyly: miedriane, jednodnutowe (kL 1) lub wislodrutowe (k1.2) zgodnie
zPN-ENB0Z28

lzolacja: gumasilikonowa ceramizujgcaHX it wg. DIN VDE 0266
Kolory dyt zgodnie z tabelg z rozdziatu V - Dane echniczne
Powtloka wewnetrzna: specjalnamieszanka bezhaloganowa
Powloka zewnetrena: bazhalogenowa mieszanka polimerowa HM4
wg. DINVDE 207 cz.24

Kolor powloki: pomaranczowy

Zastosowanie:

Kable elektroenergetyczne ognicodporne posiadaja klasa
zachowania funkgi E90, co odpowiada 90-cio minutowemu
Zapewnieniu zasilania lub sterowania w warunkach poZaru.
Przeznaczone s3 do zasilania odbiordw w budynkach i obiektach

o podwyZszonych wymagamach praeciwpodarowych, ze wzghedu
na koncentrage ludzi, majatku trvabego | kullurowego o dudej
wanosci (wiedowee, szpitale, centra handlowe, tunale, muzea,
kina, teatry). Kable mogg byt stosowane do zasilania | sterowania
odbiomikdw (ofwiatlenia, windy, urzadzenia prrechwpo tamwe,
pompy). Preznaczone 5§ do sicsowania na stale wewnatrz
budynkiw. W przypadku zastosowan zewngiranych nalety
zabezpieczyc kable przed dzialaniem promieniowania
ultrafioletowego | wphywem czynnikdw zewnetrzrych. Kabile

z podtrzymaniem funkgi elekirycznych ES) musza byé instalowans
na odpowiednich systemach nodnych przebadanych zgodnie z DIN
410212,

Badania:
Odpormose pojedynczego kabla na rozprzestrzenianie plomienia
{ognioodpornasd ).
PN-EN B0332-1, IEC 60332-1, DIN-VDE (482-332-1

& wiazki kabll na rozpmslrzanl anle plomiena:
PH-EM 60332-3-24, IEC 60332-3, DIN VDE 482-266-2
Emisja korozyjnych gazdw ych podczas spalania:
PN-EN 50267, IEC 60754 - 2, DIN -VDE 472-813
Emisja gastodci dymow wydzislanych podczas spalania:
PH-EN 61034-1(-2),IEC 61034-1(-2). DIN - VDE 0482-1034-2
Odpornoéé izolacy na diugotrwale dziskanie ognia (trwalodd
izolacji) FE180:
IEC 60331-11, IEC 60331-21, IEC 50331-31, DIN -VDE D472-814
Zachowanie funkdgi instalacji kablowych E80:
DM - VDE 4102-12

€
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Technical data:

Fire resistant, halogen-froe power and controd cable
Temperature range:

Fixed installation: -30°C up to B0°C

Dwring ins&lation: -5°C wp ta 50°C

Permissible conductor operating temperature: 90°C
Permissible conducior lemperature during short clrculi: 250°C
Operating voltage: U /U=06/1kY

Test voltage: 4k\

Conductor resistanca (at 20°C): acc. 1o PMN-EN 60288 cl.1
and 2, IEC 60288 d. 1 and 2

Minimum bending radius:

single core cables — 15 x @

multl core cables — 12 x &

Cable construction:

Cores: bare copper conductor, solid (cl.1) or siranded (cl.2)
according to PN-EN 60228 and IEC 60228
Insulation: ceramic silicone ubber HX11 acc. to DIN VDE 0266
Core colors: acc. ninformation - chapler 'V

Inner sheath: spedal halogen-free compound

Outer sheath: halogen-free polymer compound HMY acc, to DIN
VDE 207

Sheathcolor: crange

Application:

Fire resistant power and control cables have ES0 fire integrity
function which means the assurance of power supply or control
under fire conditions for 80 minutes. They are intended for use

in buildings with increased fire safety requiremants dua to high
concentration of people. material and cultural assets of high value
(sky scrapers, hospitals, shopping centres, tunnels, museums,
cinemas, theatres). Cables can be used for power supply or control
{lighting. lifts. fire-fighting equipment, pumps). They can be used
in fixed installatons inside buldings. In case of outdoor application
cables should be secured against UV radiation and the external
factors. Cables with improved fire chamclerstc E90 miest be
ingtalied on he supporting systems tested according o

DN 4102-12.

Tests:

Flama propagation test for a single insulated cable

PMN-EMN 60332-1, IEC 60332-1, DIN-VDE D4&2-332-1

Flame propagation test for vertical ly-mounted bunched cables
PN-EN 60332-3-24, IEC 60332-3, DIN -VDE 482-266-2

Test on corrosive gases emitted during burning

PN-EN 50267, IEC 60754 - 2, DIN -VDE (472-813

Smoke density emission during burming

PH-EM 61034-1(-2),IEC 61034-1(-2), DIN — VDE 0482-1034-2
Insulation resistance to long term fire exposuwre FE180:

IEC 50331-11, IEC 60331-21, IEC 60331-31, DIN -VDE (4T2-814
Fire integrity function of cable support systam E90:

DIM - VDE 4102-12

BITNER
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CABLES USED BY TEST

(N)HXH FE180/E90 CERAMIC

Ognioodpomy, bezhalogenowy kabel energetyczny
Fire resistant, halogen-free power cable

Wiasciwosci kabli: Cable characteristics:

- ognicodpomae (trudno zapalajace sig, samogasnace, - fire resistant (fire retardant, self extinguishing, flame retardant,
nierpzprzestzenigigce plomienia, i| nieulagajace samozaplonowi | without seff-ignition properties)

- bezhalogenowa - halogen-free

- nierozprzestrzoniajace plomienia - flame retardant

- brak korozgnych gamw (kwasowose pH = 4,3; przewodnoss - no cormsive gases (acidity pH 2 4,3 conductance < 10 pSimm)
< 10 pSimm ) - low smoke emission (light transmitance ower 60%)

- niska emisja dymow (przepuszzainoss swiatha ponad 80%) - increased insulation resistance (FE180)

- podwytszona trwalosd izolacji (FE180) - fire integrity function (ES0)

- podtrzymanie funksji systemu (ES0) - low fire load (calorific value)

- niska obclazalnost pozarowa (cleplo spalania)

E—— e — L e T —
-y ey i ey :‘_:j"‘ﬂ"f"{%‘.’..“:“ A ek
b e gty Aot
Srednica  Przybliona Srednica  Przybizona

Mr kat nxmm’  zewnglrma w Cu Mekal nzmm  zewnetrma  waga kabla Cu

imm] ] g [mim] fghm]  [eghm|
Outer Outar

Cat. no. nx mm’ diameter ﬁ“"" mgn Cu Cat no. nx mm’ diameter le Cu
[ [kgkm] [mem] [kgkm]

B 60200 1x15RE 7.7 B 144 BG0233 Ix120RM 432 4758 34560
B 60201 1x25RE 8,1 =) 240 B60234 In1B0RM 483 6092 43200
B 60202 1x4 RE B,6 14 384 BB0235 Ix1B5RM 520 7320 5280
B 60203 1x6 RE g,1 13 578 BG0236 INZAORM 587 2441 M0
B 60204 1 x 10 RE 8,9 185 96,0 BE0Z37 4x15RE 148 295 576
B 60205 1% 16 RM 11,7 274 1536 BEOZ3E 4x25RE 155 3w 960
B 60206 1 %25 RM 13,1 avg 2400 BB0Z38 4x4RE 167 443 1538
BE0207 1 %35 RM 14,3 484 3360 BAO240 4x6RE 179 548 04
B 60208 1 x50 RM 16,3 648 4800 B60241 4x10RE 198 752 3|40
B 80209 1x70 RM 17.9 8= 6720 BAO242 4x16RM 238 1nxs 6144
B60210 1 %85 RM 20,0 1144 9120 B60243 4x26RM 272 1596 %600
BBO211 1 x 120 AM 21,7 1373 11520 BE0244 4x35AM 302 anT4 13440
B&0212  1x 150 RM 231 175 14400 BG0245 4xS0RM 352 B47 1200
BE0213 1 x 185RM 248 nx 17760 BBO246 4xTORM 346 aor 26880
BBO214 1 x 240 AM 27,7 2671 23040 BBO247 4xG5RM 438 2025 IBED
BBOZB5 1 x 300 RM 30.2 23 28800 BEO0248 4x120RM 479 B0 60 48080
BEO2S 2x15RE 13,0 22 288 BE0240 42150RM 541 TEIT 57600
BEO216 2x25RE 13,8 28 480 B60250 4x1B5RM 583 28 71040
BEBO217 2x4 RE 14,7 an TEB BE0251 4%240RM BRI 1258 82160
BBO218 ZxB6RE 15.7 &]: 1152 BB0252 5x15RE 158 345 720
B60219 2 x 10 RE 17,3 513 1920 BE0253 5x25RE 168 419 120,0
B 60220 2 %16 RM 208 75 w72 BADZ64 Ex4RE 180 524 1020
B60221 2 x25RM 23,4 1040 4800 BE0255 5xGRE 19,4 653 380
BGO28E 2 x 35 RM 26,8 1319 6720 B60256 Gx10RE 216 o904 4800
BEO28T 2 x50 RM 28,7 1781 9500 B60257 Sx16RM 260 1363 a0
BGO2BA 2xT0RM 327 23m 13440 B60258 Sx25RAM 300 1956 12000
BEO28S 2 % 95 RM 36,4 3068 18240 BE0259 Sx35RAM 336 567 16800
BE0290 2 x 120 RM 388 iy 23040 BB0260 SxS0RM 390 ke il 24000
B60222 ix15RE 13,6 254 432 BB0261 Sx70RM 430 4565 3300
BB0223 3x25RE 14,4 302 720 BA0262 S5xB5RM 485 6204 4500
BE0224 3x4 RE 154 3m 1152 BB0263 5x120RM 536 TEE2 57600
BB0Z25 3x8RE 165 453 1728 BA0264 Sx150RM B0 %681 72000
BBO226 3 %10 RE 18,2 613 2880 BE026E 7Tx15RE 169 404 WoA
B60227 3 %16 M 21,8 910 4808 BE0267 Tx25RE 141 499 68,0
BEO228 3 %25 RM 24,8 1277 T200 B60263 7x4RE 145 633 xa8
BB0229 3 %35 RM 273 1641 10080 BBO268 10x15RE 208 538 140
B 60230 3 x50 RM 318 254 14400 B60265 10%25RE 223 670 00
B 0231 3 % 70 RM 34,9 2820 20160 BAOZES 10x4RE 242 857 B/40
B60232 3 x95 RM 38,3 Wz 27360 BBOZTO 12x1,5RE 21,4 603 1728

. < BITNER
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CABLES USED BY TEST

(N)HXH FE180/E90 CERAMIC

Ognicodporny, bezhalogenowy kabel energetyczny

Fire resistant, halogen-free power cable

Nr kat.

Cat na.

Be02r1

Be0290
BB0O2T 2

880273
BE0291
Be0274
BGO2TS
BEOZD2
BEOZTE

Srednica Przybizona
n xmm’ zownglrzna  waga kabla Cu Nrkat
[mm] kokm]  [kg/km]
Outer  Approximate
nx mm* diamater cableweight Cu Cat no.
[mm] [kgkm [kgfm]
12x25RE 23.0 757 2880 BBOZTT
12x 4 RE 249 a76 4608 BBOZTE
14x1.5RE 224 676 2018 BEOZTS
14 x25RE 241 853 3380 BE2300
14x 4 RE 261 1107 537G B&2301
19x15RE 247 840 2736 B62302
19x25RE 26,6 1071 45860 B62303
19x4 RE 26,0 1415 7300 BE&ZI04
24 x15RE 28,7 1036 M5B BE2305

RE #yty okmgie jednofutowe (round conduciorn, single-wira)

RM gty okmghe wislodntowe (round condudion, muBiple-wira)

Zakmdy FEbiows B THNEFA ZATTe M R0 DAIWD 00 TNy BRSCYIREC) DT Wi s Myl eg0 T e,
Lwaga: Na Fycoecis danis wykonuperry raewody I ong lodci Iy Lo meych prrsuiach et podane w Eadel
The Caive Faciory Bener reserves ber ngnt (o moadly specfoatons wihoul pror notfotion

Mofe F oo regussied by e coslonmes we cain

FIRES 064/S-02/03/2016-E

Przyblitona
namm mm waga kabla  Cu

Approximate
nxmm diameter  cable waight
[mm]

24 x25RE

30x15RE

30x25RE
Ax 25+1 x 16RM
3 3541 x 16EM
3x 50+1 x 25RM
3% 70+1 x A5FM
Ix95+1 xSORM
3 x 120+1 x TORM

Srednica

[kghkm]

Outer
[legiem]

31.4 1356
30,4 1230
33.3 1619
27,2 1827
30,2 1846
35,2 2668
38,6 3479
43,8 4686
47.9 5724

cabies with § Sfprenl numter of GduCIon o crom. sedions. dferent $om Pose sel Brwand & e Laie

-~

[kghkm]

Cu
[kg'km]
576.0
4320
T20,0
&6
11616
16800
2320
32160
41280

Page: 18/55



FIRES-FR-029-16-AUNE

CABLES USED BY TEST

BiTflame 1000 FE180/E90
FIRE RESISTANT HALOGEN FREE POWER CABLES

—— conductor

insulation

- filler
wrapping

sheath

APPLICATIONS

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

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

CONSTRUCTION

conductor - bare copper, solid or stranded acc. to EN 60228 or IEC 60228
insulation - mica tape and cross-linked halogen free forming polymer compound
filler - flame resistant, halogen free polymer compound (side above 16mm’)
wrapping - polyester tape

sheath - flame resistant, halogen free polymer compound

BiTflame 1000 FE180/E90

CHARACTERISTICS
Conductor cross-section
n mm*
1+5 1,5 + 300
7+10 1,5+ 10
10+ 48 1,5+25
Operating voltage 0,6M1kY Operating temperalure range
during operation -30°C up o +90°C
:.um:;}m s SN, 50 He during installation 5°C up to +50°C
rrr:llsnl-llrm.ln-l;I v ' 10" Minimum bending radius

152 D single core
12 x D multi cora
D = guter diameter

Cable combustibility

Fire resistance ES0

Combustibdity tests PM-EM 50226:2006, IEC 60332-3

Refarence standards ZN-CB
I I
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CABLES USED BY TEST

BiTservo°FS FE180/E90

FIRE RESISTANT, FLEXIBLE, HALOGEN-FREE MOTOR CONNECTION CABLES
FOR FREQUENCY CONVERTERS 0,6/1 kV

conductor
insulation
filler
wrapping
screen
sheath

APPLICATIONS

Cables with a special construction, used 1o supply power to motors from frequeancy
converters while maintaining full electromagnetic compatibility. The special crosslinked and
insulation ensures low cable capacitance in comparison with cables with a PVC insulation.
The cables are suitable for both fixed installation and movable connections in industrial
gquipment, process lines, and machines operating in dry and damp rooms - also in public
buildings. The entire cable is made of halogen-free materials, and does not emit

noxious substances during a fire. The cable is unsuited for external installations and

direct underground installation.

CONSTRUCTION

conductor - flexible copper wire, class 5 as per EN 60228 or IEC 60228

insulation - crosslinked halogen free ceramic forming polymer compound

fillar - flame resistant, halogen-free polymer compound

wrapping - polyester and glass-fibre tape

screen - an electrostatic screen in the from of polyvester tape covered with a layer of aluminium
and a second screen in tha form of tinned copper wire braid

sheath - flame resistant, halogen-free polymer compound

BiTservo®FS FE180/E90

CHARACTERISTICS
Conductor eross-sacthon
Mumber of conductors Momimnal conduclor cross-secton
n mm*
4 1,5+ 240
Operating voltage 0,61 kv Operaling tamperature range
during operation -30°C up to +80°C
Voliage test AN RN during installation A0°C up to +50°C
Irsulation resistivity at 90°C, iz - ; 1
eninkrmLm 10" A g e 75x0 - < 20mm
10xD - D> 20mm
D = outer diamater
Cable combustibiity
Fire rasistance E0
Combusiibility tests PH-EN 50200, PN-EN 502262006
IEC 803323
Reference standards IN-CB
I I
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CABLES USED BY TEST

HTKSH FE180/PH90, HTKSHekw FE180/PH90

4

Ognioodporny, bezhalogenowy kabel telekomunikacyjny
Fire resistant, halogen-free telecommunication cable

Dane techniczne:

Zakres temperatury:

Podczas pracy: -30°C do 80°C

Podczas ukladania -5°C do 50°C

Mapigcie pracy: 225V

Préoba napleciowa:

MNapiecie preemienne: 1500V

Mapigcie stale: 2250V

Rezystancja izolacji (minimum): 500 MO "km
Rerystancja petli pary w temp. 20°C (maksymalnig):
0.8 mm - 75 (km

1,0 mm - 48 ('km

14 mm - 26,6 (V'km

1.8 mm - 14,96 'km

23 mm - 96 (fkm

28 mm -64 km

Pojemnosc skuteczna pary przy 1kHz (maksymalnie):
Kable bez ekranu: 120 nF/km

Kable elranowane: 150 nFikm

Indukecyjnosé: 0,7 mHkm

Min. promied giecia: 10 2@

Budowa:

Zyly: meedziane jednodrutowe, wg PN-EN 60228K .1

Izolacja: obwij z Bémy mikowe] | polimer bazhalogenowy
Kolory Zyt zgodnie z PN -92/T-90321

Obwidj odrodka: tasma poliestrowa

Ekran (ekw): folia aluminiowa laminowana z 2ylg uziemiajacy
0. 4mm

Powloka zewnetrzna: bezhalogenowa mieszanka polimerowa
Kolor powloki: cerwony

Zastosowanie:

Kable tedekomurskacyjne ognioodporne bezhalogenowe
przeznaczone sg do stosowania winstalacipch odwietlenia
awaryjnego, systemach alarmowych, sygnalizacyjmych,
teletransmisyjnych, diwiekowych systemach ostrzagawczych
(D50), a takie w systemach sygnalizacii pozary | automatykd
poamicze] oraz w innych obwodach zapewniajacych
bezpieczenstwo. W warunkach podaru kable te zapewniajg
prawidiowe funkgonowanie instalaci przez co najmnie) 90 men
(PHO0) oraz trwalase izolacji kabla przez 3h (FE180). Podczas
spaiania nie wydziolaja toksycznych gazdw oraz gestych dymow.
Kable nadaja sie do inslakowania na stale wewnatrz budynkow
Przewody HTKSH (ekw) FE 1B0/PHS0 zostaly przebadane
zgodnie z wymogami nomy DIN 4102 cz. 12 {montaZ na
uctwytach co 30 lub 60 am)

Badania:

Odpornost pojedynczego kabla na rozprzestrzenanie plomienia
{ognicodpormosct PN-EN B0332-1, IEC 60332-1

Odpornost wiazki kabh na rozprzestrzeniane plomienia:
PHN-EN BO332-3-24, |IEC B0332-3 kat C

Emisja korozyjnych gazow wydzielanych podczes spalania

IEC 60754-2, PN-EN 50267

Emisja gestosd dymdw wydzielanych podczas spalania:

IEC 61034-1, IEC 61034-2

Odpornost izolac)i na dugotrwake dzialarse ognia (irwalost
izolagi) FE 180 IEC 60331-11, IEC 60331-21, IEC 680331-23
Zachowanie funkcfi instalac]l kablowych (PHS0): PN -EN 50200
Zachowanie furkc)l zespolu kablowego podezas pakars (E90)
DiM 4102 cz12

@HDHE 200295WE

El VD 200EBEWE

Technical data:

Temperature range:

Fixed installaion: -30°C up o 80°C

Dunng mstalation: -5°C up 0 50°C
Operating voltage: Z25V

Test voltage:

AC 1500 W

DC 2250

Insulation resistance {(minimum ): 500 MO km
Pair loop resistance at 20°C (maximum):
0.8 mm - 75 (1/km

1,0 mm - 48 Q/lm

1.4 mm-2685 (Wkm

1.8mm- 14 96 (Wkm

2, 3mm - 8.6 km

2B8mm-6.4 km

Mutual capacitance of pair at 1kHz (maximum):
Unscreened cable: 120 nF&m

Screened cable: 150 nFikm

Inductance: 0.7 mHkm

Min. bending radius: 10x 3

Cable construction:

Cores: solid copper conductor, scc. to PN-EN 60228 d .1
Insulation: mica tape wrappingand halogen-free compound

Core colors: aoc. to PN -S92/T-90321

Wrapping: polyester tape

Screan (ekw): aluminium coated polyester type with linned copper
dram wire 0, 4mm dia

Outersheath: halogen-free polymer compound

Sheathcolor: red

Application:

Fire resistant, halogen-free telecommunication cables are intended
for emergency lighting installations, alarm- |, signalling-, and
feletransmission systems, in sound aarm systoms as well as in fine
warning systems, fire automation and other safety ensuring
installations. Under fire conditions those cables ensure proper
operation of installations for at least 90 minutes (PH90) and
durability of conductors insulation for 3h (FE180) Dunng buming
cables do not emit comosive gases or dense smoke. Cables are
suitable for fixed nstallations inside buildings HTK SHiekw)
FE180/PHS0 cables have bean fested in accordance with the
requirements of DIN 4102 p.12 (installation on clamps located
every 30cm and 60cm)

Tests:

Flame retardancy test for a single insulated cable

PM-EN 6033241, IEC 60332-1

Flame retardancy test for vertically-mounted bunched cables:
PH-ENB0332-3-24 |1EC 80332-3 catC

Emizsion of corrosive gases during burning

IEC 60754 — 2, PN-EN 50267

Smoke density emission during burning: PMN-EN 61034-2, IEC
61034-2

Insulation resistant to long temm fire exposure FE180:

IEC 60331-11, IEC 60331-21, IEC 60331-23

Fire integrity function of cable installation (PH30):

PN —EN 50200

Fire integrity function of cable suppon sysiem under fire conditions
(EQ0) DIN 4102 p.12

B C_ BITNER'
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CABLES USED BY TEST

HTKSH FE180/PH90, HTKSHekw FE180/PH90

Ognioodporny, bezhalogenowy kabel telekomunikacyjny
Fire resistanl, halogen-free telecommunication cable

Wiasciwosci kabli:
- DgnoodporTe
- bezhalogenowe
- nierozprzestrzeniafce plomienia
= brak korozyjnydh gazdw
- niska emisja dymow

- podwyiszona trwalost izolagi (FE180)

- podtrzymanie funkcji kabla (PH90)
- niska obcigdanost podamwa (cleplo spalama)

- BN

IDEOWETE &I OWE PR-EM BOTEZ-1

FOETTE BODACENDN

HTKSH FE180/PHS0:

Nr kat.

Ca no.

B10001
B10020
B10002
B10003
B10004
B10021
B10028
B10048
B10030
B10049
B10005
B10022
B 10006
B1000T
B10008
B10D23
B10024
B10026
B10025
B1000%
B10D27
B10010
B10017
810029
B10018
B10031

10033
B10032
B10011
B10034
B10012
B10035
B10036
B10037
B10038
B10040
B10038
810013
B10041
B10014

nx2xmm

nx2xmm

1x2x08
1x4x08
2x2x08
3x2x08
dx2x08
S5x2x08
Tx2x08
Bx2x08
Wx2x08
x2x08
1x2%1.0
1x4x10
2x2x1.0
3x2x10
4x2x10
6x2x10
Tx2x10
8x2x10
1W0x2x10
122x 14
Txd4x14
2x2x14
dx2x14
d4x2x14
Ex2x14
Tx2x14
Bx2x14
MWx2x14
1x2x18
1x4x 18
2x2x18
3x2x18
4x2x18
Sx2x18
Tx2x18
Bx2x18
MWx2x18
1x2x23
1x4x23
2x2x23

FIRES 064/S-02/03/2016-E
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Cable characteristics:
- fire resistant
- halogen-fres

- flame refardant
- N0 COFDSIVE gases

- low smoke emission

- increased insulation resistance (FE180)
- fire integrity funcion (PHI0)
- low fire load (calonfic value)

S R I\

pm-r _.-|u -

TR ETURA IO

HTKSHekw FE180/PHS0:

B BOA3S-3 b g fepr
mm kabla  Cu Nrkat
waga
mm] gk |
Outer Approximate
diameter cable weight  Cu Cat. no.
[mm] [kgkm]  [kgikm]
57 v a6 E10100
6.5 55 183 B10118
7.8 62 19,3 B10101
BT 21 289 B10102
10,0 101 386 B10103
10.9 121 48,2 B10119
12.4 167 67.5 B10129
13.0 185 T B10147
14.4 223 96,5 B10120
184 408 1929 B10148
6.3 47 151 B10104
T2 13 a0 B1D148
8.9 81 301 B10105
a7 106 452 B10106
11.3 135 60,3 B10D107
127 174 754 B10122
14,0 225 1055 B1D123
14,7 250 1205 B10125
16.4 303 150,7 Bi0t24
74 2] 295 B10D108
BE& 113 59,1 B10126
10,7 123 58.1 B10109
11,7 167 BE.6 B10127
14,0 227 1182 B10128
154 274 147.7 B10116
17.0 380 2068 B10130
18.2 420 2363 B10132
204 512 2954 B10131
8.4 a4 488 B10110
ar 160 ar.7 B10133
126 183 a7.7 B10111
138 250 146.5 B10134
16,2 32 1953 B10135
182 407 2442 B10136
20,1 538 3418 B10137
21.0 B3 3906 B10139
238 750 4BB.5 B10138
8.6 132 7a.7 B1onz
11,2 232 1585 B10140
145 259 158.5 B10113

Lo RRa Tl Re -l oy

4

Przybliona
ni2xmm zewngrzna waga kabla Cu

Outer  Approximate
nx2xmm dismeter  cable weight

ix2x08
1x4x08
2x2x0B
Ax2x08
4x2x08
Sx2x0B
Tx2x08
Bx2x08
10x2x0B8
20x2x08
1x2x1.0
1x4x1.0
2x2x1.0
3Ix2x10
4x2x10
Sx2x10
Tx2x10
Bx2Zx10
1M0x2x10
1x2x14
1x4x14
2x2x14
IxZ2x14
4x2x14
Sx2x14
Tu2x14
Bx2x14
1M0x2x14
1x2x18
ix4x1B
2x2n1B
Ix2x1B
4x2x18
Sx2x18
Tx2x 1B
Bx2x18
10Mx2Zx18
1x2x23
ixdx23
2x2x23

Srednica
[mm] fkgiam]
] [kgkm
7.0 LT
7.8 75
a2 85
10,0 105
11.3 129
123 151
134 188
139 207
15,4 247
19,3 438
7.6 66
a5 a4
10,2 105
1.1 134
126 166
13,7 185
15.0 248
15,6 274
17 .4 330
ar a0
9.9 137
12.0 152
13.1 199
15.0 251
16,4 209
16,4 405
19.2 450
21,4 545
9,7 118
1.1 186
13,6 205
149 213
17,1 348
19,1 436
21.0 570
220 637
250 F ]
11,0 159
12,5 262
15,5 283

[kgkmi

Cu
[kgham]
10,9
205
20,5
30,1
398
49,4
68,7
783
a7.7
1941
16,3
13
31,3
46,4
615
T6.6
106, 7
1218
151,9
30,7
60,3
60.3
89,8
1194
1489
208.0
2376
2966
50,0
889
98,9
147.7
196,5
2454
343.0
J91.8
4895
80,9
160,7
1607

9,
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CABLES USED BY TEST

4

HTKSH FE180/PH90, HTKSHekw FE180/PH90

Ognicodporny, bezhalogenowy kabel telekomunikacyjny
Fire resistant, halogen-free telecommunication cable

HTKSH FE180/PHOD: HTKSHekw FE180/PH20:
Srednica  Przybiizona Srodnica  Przyblizona
Mr kat nx2xmm  zewngtrzna  waga kabla Cu Hr kat nxZxmm  zewngtrzna  waga kabla Cu
[mim] fkgkm]  fgfkm] [ [kgkm]  [kg'km]
Outer  Approximate Outer  Approximate
Cat. no. nx2xmm diameter cable weight  Cu Cat. no. n %2 x mm diameter  cable weight Cu
[rmm] [glm]  [kgam] [rmem] [kg'em]  [kghkm]
B10042 Ix2x23 16,1 359 2392 B10141 Ix2x23 17,0 06 240.4
B10043 4x2x23 19.1 484 3189 B10142 4x2x23 20.1 515 3201
B10044 S5x2x23 21,0 588 8.7 B10143 Sx2x23 220 622 3999
B10045 Tx2x23 235 TO8 5581 B10144 Tx2x23 247 BaT 550.3
B1004T Bx2x23 246 Bas 63T .8 B10146 Bx2x23 258 ] 5301
B10046 WWx2x23 2r.7 1103 mara B10145 Mx2x23 292 1187 798.5
B10050 1x2x28 10,8 179 1182 B10150 1x2x28 12,2 209 1194
B10051 1x4x28 13.0 332 236.3 B10151 Txdx28 14.0 354 2375
B10052 2x2x28 16.5 351 2363 B10152 2x2x28 17.4 ara 2371.5
B10053 3xZx28 186 511 3545 B10153 IxZxZE 19,6 541 358,7
B10054 4x2x28B 2.7 664 AT26 B10154 dx2u28 27 698 4739
Laximcy Kadiowe 8] TMER marregea sobws prams G0 ImeTy Specyiac p bar o e a T e W Tecaena
Liwaepa: M Sycrenes gt eoyloriugeTy Dromwocly 2 el dodaa Sy ot o nerprt przeiknos o nok podiane w Lates
"'f'::i:hc Faciory Bife resenss tha nght o modly specbcaiom witfout pnor molcshon
ol f a0 reouesind by e adiDmes we an merst acture cabbes Wi I:‘“"l ""u_-\lDll".'I'lCCl"';"a-C'h"I. OF (O el :M'1 “"“:l"' trone sef ‘ofmard = e nbie
I B ]
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CABLES USED BY TEST

HDGs(zo) FE180/PH90
HDGsekwf(zo) FE180/PH90

Ognicodpomy, bezhalogenowy przewéd elekiroenergetyczny, 300/500V

Fire resistant, halogen-free power cable 300/500V

Dane techniczne:

Zakres lempaeratury:

Podczas pracy: -25°C do 70°C

Podczas ukiadania -10°C do 50°C

Napigche pracy: 300/500 vV

Préba napigciowa:

MNaplecie przemsenna: 2000V

Napiecie state: S000V

Rezystancja izolacjl (minimum): 100 MO “km
Min. promien gigcia: 10x &

Budowa:

Zyly: miedriane jednodritows wo PN-EN 60228 ki1,
ECG0228 cl1

olacja: 'Ep-&i:}ﬂ'ﬂ guma silikonowa

2 Fylowie - nlebleskl, brazowy

3 rylowe - brazowy, czamy, szary

4 fyhowe - niebieski, brazowy, czarny, szary

Styhowa - niableski, brazowy, crarny, szary, czarmy

powyke 5 kvl — w kakde| warstwia:

brazowy (2yla licznikowa), niebieski (Sya kierunkowa),
pozostabke dyly — kolor dowaolny za wyjatkien delonago, dolego,
brazowego | niebleskisgo

HDGs#o, HDGsekwiio:

3 dylowe — ddlo-riddony, mebleski, brazowy

4 rytowe - blto-zialony, brazowy, czamy, szary

S dyhowe - 2oio-zigkony, niebieskl, brazowy, czamy, szary
powye| 52yl — w warstwia Zewnetrzney:

Zalono-2aity (dyla icmikowa), niebieski (fyka Kerunkowa )
pozostabe dyly — kolor dowolny za wyjatkiem zdelonego, 2dRego,
brazowego | nicbleskiego

w innych warstwach:

brazowy (Zyvla licznikowa), niebleski (zyla kierunkowa),
pozostabe Iyly — kolor dowolny za wyjatkiem Zelonego, 2dRego,
brazoweqo | niableskiego

Obwé | odrodka: tasma poliestrowa

Ekran: folia aluminiowa laminowana z fyla uzemisgcs
Powloka rewnetrzna: bezhslogenowa mieszanka polimerowa
Kolor powlokE czerwony

Zastosowanie:

Przewady ogricodpome bezhalogonowe [rzernaczong s

do stosowanla w miejscach, gdzie Komeczne [esl Zapawnianie
funkcjonowania urzgdren w czasie trvania podan.

Zalecane do stosowania w instalacjach cdwietlenia awaryjnego,
systemach oddymiania, systemach alarmowych, sygnalizacyjnych,
D50, kontrolnych, sygnalizacji poZan | automatyce potarniczaj
oraz w innych obwodach zapewniajacych bezpleczenstwo.
Statyczny ekran w przewodach HDGsekwf{20) zabezpiecza
przed wplywem zewnetrznych pal magnetycanych.

W wanunkach pataru przewody te zapawniala prawidiowe
funkcjonowanie mstalacjl przez co najmnbe) S0 min. (PHS0)
oraz trwalost izolacji przez 180 min. (FE180). Podczas spalania
nie wydzialaja toksycmych, duszacych gazow oraz gestych
dymow. Praowody nadaja sk do instalowania na stale wewnatrz

budynkéw.

FIRES 064/S-02/03/2016-E
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Technical data:

Temporature range:

Fixed installation: -25°C up to T0"C

During install ation: -10°C up to 50°C
Operating voltage: 300/500 V

Test voltage:

AC 2000V

DC 5000V

Insulation resistance (minimum): 100 M{"km
Min. bending radius: 10 x @

Cable construction:

Cores: bare, solid copper conductor, class 1 acc tor PN-EN 60228,
IEC 60228

Insulation: special silicone rubber

Core colors:

HDG=, HDGselowt:

2- cone — biye, brown

3- core — brown, black, grey

4-core —blue, brown, black, grey

S-core -bilue, brown, black, grey, black

Above Scores— Ineach layer:

brown (starting conductor), blue (reference conductor), remaining
conductors — any freely selected colours with exception of green,
yellow, brown, blue

HDGs#o, HDGsekwiio:

3-core — greendyeliow, blue, brown

4-oore - greenipellow, brown, black, grey

5-core — green/yellow, blue, brown, black, grey

Above Soores— In externallayer:

Grean/yeliow (starting conductor), blue (reference conductor)
remaining conductors —any frealy selected colours with exception
ofgrean, yeliow, brown, blue

Other layers: Brown | staring conductar), blue {reference conductor )
remaining conductors — any freely selected colours with exception of
greean, yellow, brown, blue

Wrapping: polyestertape

Screen [elwf): aluminium backed polyester tape with tinned copper
drasn wire

Quter sheath: halogen-free polymer compound
Sheath colour: red

Application:

Halogen-free fire resistant cables are designed for installaBons in
places where it is necessary to ensure operation of devices under
fire conditions.

The are recommended for ememency lighting installations, smoke
exfraction systems, alanm systems, signalling systems, sound
waming and control systems, fire alarm signalling and automation
and ather safety ensuring circuits

Static screen in HDGsekwi{zo) cables profects them against
interferences of extemal magnatic fields.

Under fire conditions those cables ensure correct funcloning of
installation for st least 90 minutes (PHS0) and insulation resistance
to fire exposune for 180 minutes (FE180). During burning they do
not emit cormosive gases or dense smoke.

Cables are suitable for fived installations inside buildings.

BITNER
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CABLES USED BY TEST

HDGs(zo) FE180/PH90
HDGsekwf(zo) FE180/PH90

Ognioodpomy, bezhalogenowy przewdd elektroenergetyczny, 300/500V

Fire resistant, halogen-free power cable 300/500V

Badania:

Odpomosé pojedynczego kabla na rozprzestrzenians
plomigniaognioodpomogt): PN-EN 80332-1, IEC 603321
Odpomosd wiazki kabli na rozprzesirzenianie plomienia:
PN-EM 60332-3-22, |IEC 60332-3 kal.A

Emisja korozyjnych gazdw wydzislanych podczas spalania:
IEC 60754 - 2, PN-EN 50267

Emisja gestodci dymdw wydzielanych podczas spalania:
IEC 61034-1, IEC 61034-2

Odpomosd izolagi na diugotrwade dziatanie ognia (trwabogc
izolacy) FE180:

IEC 60331-11, IEC 60331-21, [EC 60331-13

Zachowanie funkcji kabla podczas poiaru (PHI0): PN-EN 50200

Wiasciwosci kabli:
- bezhalogenowe
- pgnicodpome
- niemozprzestrzeniajace plomienia
- brak komozyjnych gazow | pH = 4,3, przewodnost < 10 pSimm)
- niska emisja dymow (przepuszczainods dwiatta ponad 60%)
- podwyiszona rwalosc izolacji (FE180)
- podirzymanie funkcji kabla (PH30)
- niska obcigtalnosd pozarowa (cieplo spalania)

ﬂh‘:ﬂ

Tests:

Flama test for a single insulated cabla:

PN-EN &0332-1, IEC 603321

Flame test for verdically-mounted bunched cables:
PN-EN 80332-3-22, |EC B0332-3 caLA

Emission of comogive gases during buming:

IEC 60754 — 2, PN-EM 50267

Smoke density emisskon during buming

PN-EMN B1034-2, IEC 61034-2

Ingulation resistance to lkong term fire exposure FE180:
IEC 60331-11, IEC B0331-21, IEC 60331-23

Fire integrity function of cable installations (PHO0): PN -EN 50200

Cable characteristics:

- fire resistant

- halogen-ree

- flame retardant

- no comosive gases (acidity pH z 4,3; conductivity = 10 pSimm)
- low smoks emission (Hght transmittance over B0%)

- imcreased insulation resistance (FE180)

- fire integrity function (PH30)

- low fire load (calonfic value)

‘*®rﬁ;o-ﬁpd\

:.pmu--r- whgboome  PH-ENGO3ER-1 PNGEN B0E-Y e w bg-. m'.] re T TEE G T
FHATE Mpphranon 1B Ri-a 1 B T O A T B
m’lr- 'mh-h- ﬁtrl,htm
HDGs{£o): HDGsakwiizo):
Srednica  Preybizona Srednica  Przybizoma

Nr kat nxmm  zewngtzna wagakabla  Cu Mr kat nxmm  zewnelrzna wagaksbla | Cu

fmem] [kgkm] kgl fmm] [ghm]l  [kgkm]

Cuter Approximate Outer Approximate
Cat.no. nxmm diameter w Cu Cat no. n X mm' diamefer cableweight Cu

[meri] gk [rmer] Pegfem]  [kgfkm]
B50001 2x1.0 6.7 4 18,2 B50200 2x1,0 7.1 63 264
BSO002 2%15 T.5 &7 28,8 BS0201 2x1.5 7.9 78 360
BS0003 2x25 9.1 103 48,0 B50202 2225 a5 115 552
BS0004 24 10,0 136 76.8 B50203 2x4 10.4 150 B40
BS0005 1x1.0 T 68 28,8 BS0204 ax1,0 7.5 i) 36,0
BS0006 1x15 T8 &8 43,2 B50205 ix15 a3 a0 504
BS000T I1x25 9.6 138 720 B50206 ix25 10,0 148 782
BSO00E Ixd 10,8 189 152 B50207 axd 11,2 203 1224
BS0000 4 x1.0 8.0 o) 38,4 B50208 4x1,0 a4 100 456
B50010 4 x1.5 8.2 120 576 BS0208 ax15 9.6 132 648
B50011 4525 10,8 176 96,0 BS0210 4x25 11,2 180 1032
BSD012 44 11,8 240 153.6 B50211 dxd 123 256 1608
B50013 5 x1.0 8.8 116 48,0 BS0212 Ex1,0 a2 125 552
BS0OO14 65x1.5 8.8 150 720 B50213 Ex15 10,3 161 792
B50015 525 11,7 22 120,0 B50214 5x25 12,1 235 1272
BS0016 Sx4d 12,9 am 1820 B50215 Gxd 13.3 318 1892
BSOO1T 7 x1.0 9.5 143 67.2 BSO216 7Tx1,0 9.9 154 TdA
BS0018 Tx15 10,9 19 100,8 BSO217 Tx15 11,3 203 1080
BS0018 Ta25 12,7 278 168,0 BS0218 Tx25 13,1 293 1752
BS0020 10 x1,0 121 204 86,0 B50214 1W0x1,0 125 214 1032
BS0021 10 x 1.5 13,7 265 1440 B50Z20 10x1,5 141 278 1512
BS0022 10 ¥ 2.5 16,7 a1 2400 B50221 10x25 171 430 2472

48 C.
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CABLES USED BY TEST

HDGs(zo0) FE180/PH90

HDGsekwf(zo) FE180/PH90

Ognioodpomy, bezhalogenowy przewdd elektroenergetyczny, 300/500V

Fire resistant, halogen-free power cable 300/500V

HDGs(o):

Nriat,

Cat no,

B50023
BS50024
B50025
B50041
B50042
B50043
BS50026
B50027
B50028
BS0044
BS0045
B50046
B50029
BS0030
BS50031
B50032
B50033
B50034
B50035
BS0036
B50037
B50038
B50030
B50040

nx mm’

nxmm

12 x1,0
12x15
12 x25
14 =10
14 x15
14 x25
16 x1.0
16 %15
16 x25
19 x1.0
12 %15
19 %225
20 1,0
20 x15
20 %25
24 x10
24 x15
24 %25
0 x10
30 x15
I x25
T x10
ar =15
3T x25

Srednica  Przyblizona

zewngtzra  wagakabla  Cu

fmm]

Outer  Approximale
diameter  cable weight

jmim]

12,5
14,1
17.2
13.1
14,8
18,1
13,8
16,4
19,9
14,5
17,1
20.7
15,8
18.5
21,7
17.5
20,5
24,7
18,1
21.6
26,1
20,5
21,9
28,1

[kgkm]

[lgikm]
214
306
475
265
348
541
302
427
655
344
47T
735
384
546
801
452
622
849
569
747

1144
680
929

1375

lkgthm]

Cu
gk
1152
1728
2880
1344
2016
3[36.0
1536
2304
3840
1824
2736
4560
1820
2B8.0
48 0,0
2304
356
5760
2880
4320
T20,0
3552
5328
8880

HDGsekwi{io):

Nr kat,

Cat. no.

B50222
B50223
B50224
B50240
B50241
B50242
B50225
B30226
Bso227
B50243
B50244
B50245
B50228
B50229
B50230
B50231
B50232
B50233
B50234
B50235
B50236
B50237
B50238
B50239

Fawimcty Hatiows BITHER TRTIRQE SO0 8 [0 00 Ty B0 Oy oy DT T nasET Q0 S TeCTend.
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Hote B o feguesied by Lhe cislomes we can mnuiches orbies with 8 e murtes of (on dudomn of el sedions d@fiesn Bom hose el braend in The tabis
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nxmm"

i X mm

12x1.0
12x156
12x2.5
14x1.0
14x1.,5
14x25
16x1.0
18x1.5
16x2.5
19x1.0
19x1.5
19x25
20x1.0
20x1.5
20x25
24x1.0
24x15
M4x25
30x1.0
Wx15
A x2.5
aTx1.0
aTx1.5
aTx25

Srodnica  Przyblizona
mewnglrina  waga kabla
[kg'kem]
Outer  Approximate

[mm]

Cu
Kgkm]

diameter cableweight  Cu

[mm]
12,9
14,5
17,6

13.5
154

19,1
14,3
16,8
203
16,56
18,1
211
16,2
189
221
17.9
20,9
25,1
195
220
26,5
209
a7
285

[kgfkm]

244
320
494
276
an
589
313
438
G668
3aTs
520
758
408
565
B25
462
G642
a7e
580
TG8
1173
689
918
1406

ka/km]
1224
180,0
2052
1416
2088
32
160,8
2378
31,2
1896
280,8
4532
1992
052
4872
276
3528
5832
2952
4192
272
3624
40,0
8952
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CABLES USED BY TEST

HLGs(zo) FE180/PH90
HLGsekwf(zo) FE180/PH90

Ogniocodpomy, bezhalogenowy przewod elekiroenergetyczny, 300/500V

Fire resistant, halogen-free power cable 300/500V

Dane techniczne:

Zakres temperatury:

Podczas pracy: -25°C do T0°C

Podczas ukladania -10°C do 50°C

Napigcie pracy: J00/500 WV

Proba naplgciowa:

MNapigcie przemignne: 2000V

MNapigcie stalec 5000

Rezystancja izolac)l (minlmum): 100 MO%m
Rezystancja dyl w temp. 20°C: wg PN-EN 60228
Min, promien ghecia: 6 x @

Budowa:

2yly: nyly miedziane wislodrutowe klasy 5 wg PN-EN 60228
kolacja: specjaina guma slikonowa

Kolory iyt

HLGs, HL Gsakwf:

2 rybowe - niebieski, brazowy

3 ybowe - brazowy, Czamy, sZary

4 hylowe - mebleski, brazowy, czamy, szany

5 tylowe - eebiesk, brazowy, CZany, S2ary, czamy

powytey 5 2yl - w ka2de] warshwia:

brazowy (2vla licznikowa ), niebleski (2yla kierunkowa),
pozostale dyly — kolor dowolny za wijatkiem 2ielonego, 2olbego,
brazowago | niebieskiego

HLGsdo, HLGsekwiio:

3 zylowe - dolo-zialony, niebleskl. brazowy

4 Hylowe - 2ato-zielony, brazowy, czarnny, szary

5 fylowe — Mohto-zielony, niebieski, brazowy, czamy, szary
powyhel 5 byl — wwarsiwie zewnetrzne|:

dadono-20ity (2yka icznikowa), niebieski (2yla kierunkowa)
pazostale dyly — kolor dowolny za wyjatkiem delonego, Hblbega,
brarowego | nlebieskieago

w innych warstwach:

brarowy (tyta Bcznikowa ) niebieskl (fyla kierunkowa), pozostale
#yhy — kolor dowolny za wyjatkiem zielonego, 2ditego, brazowego
| niebeeskiego

Obwoj osrodka: tatma polestrowa

Ekran(ekwf): folia aluminiowa laminowana z #ylg uwiemiajaca
Powloka zewngtrzna: bezhalogenowa mieszanka polimenwa
Kolor powtoki: czerwony

Zastosowanie:

Przewody ognicodpome bezhalogenowe przeznacmne

& do stosowania w miejscach, gdzie koniecane jest zapewnierne
funkcjonowania urzadren w czase trwania potaru. Zalecane

do stosowania w instalacjach oéwietlenda awaryjnego, systemach
oddymiania, systemach alarmowych, sygnalizacyjnych, DSO,
kontrolmych, sygnalizacji poZaru | automatyce podarniczej oraz
winnych cbwodach zapewnigjacych bezpiecrensiwo. Statyczmy
ekran w prrewodach HLGsekwiizo) zabazpiecza preed wphiwem
zewngirzrych pol magnetycznych. W warunkach pokan przewody
e zapewniajg prawidlowe funkcjonowanie instalaci przez oo
najmmigj 90 min. (PH90) oraz trwalodd izolaci przez 3h (FE180).
Podczas spatania nie wydzielaja toksycznych, duszacych gaziw
oraz gestych dymdw. Przewody nadajg sig do instalowania na
stiate wewnalrz budynkiow

s <
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Technical data:

Temperature range:

Fixed ingtallafion: -25°C up to 70°C

Dwring installation: -10°C up 1o 50°C
Operating voltage: 300/500 V

Test voltage:

AC 2000 V

DC 5000V

Insulation resistance (minimum): 100 MO km
Min. bending radius: 6 x @

Cable construction:

Cores: flexdble, mulistranded copper conductors, dass 5 acc to:
PN-EN 60228, IEC 60228

Insulation: special silicone rubber

Core colors:

HLGs, HLGsskw :

2- core — blue, brown

3 core — brown, black, grey

4-core — blue, brown, black, groy

S-core - blue, brown, black, grey, black

Ahove 5 cores — In each layer

brown (slarting conductor), blue (reference conductor), remaining
conduciors — any freely seéected colours with exception of grean,
yellow, brown, blue

HLG=#0, HLG sekwizo:

3-core — green/yellow, blua, brown

4-core - green/yallow, brown, black, grey

5-core — green/yellow, blue, brown, black, grey

Above Scores — In extemal layer:

Green/yellow | starting conductor), blue (reference conductor)
remaining conducions — any frealy selected colours with excaption
of green, yellow, brown, blue

Otherlayers:

brown (starting conductor |, blue (reference conductor)

remaining conductors — any freely selected colours with exception
of green, yeliow, brown, blue

Wrapping: polyester tape

Screen [ekwf). aluminium backed polyester tape with tinned copper
drain wine

Ourter sheath: halogen-free polymer compound

Sheath colour: red

Application:

Halogen-free fire resistant cables are designed for installations

in places where it is necessary o ensure operation of devices
under fire conditions. The ame recommended for emergency
lighting installaions, smoke extraction systems, alarm sysiems,
signalling systems, sound warning and control systems, fire atarm
signafling and automation and other safety ensuring circuits. Static
screon in HLGsekwi{ o) cables protects them agains! inerferences
of extemal magnetic fields. Undar fire conditions those cables
ensure comedt functioning of installation for at lkeast 90 minutes
(PHS0) and irsulation resistance 1o fire exposune for 3h (FE180)
Dwring burning they do not emit comosive gases or dense smoke.
Cables are suitable for fixed installations inside bulldings.
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CABLES USED BY TEST

HLGs(zo) FE180/PH90
HLGsekwf(zo) FE180/PH90

Ognicodpomy, bezhalogenowy przewod elektroenergetyczny, 300/500V

Fire resistant, halogen-free power cable 300/500V

Badania:

Odpomosd pojedynczego kabla na mzprestrzeniania
plomianiaognicodpomosd): PMN-EN 6033241, IEC 60332-1
Odpomosé wiazki kabli na rozprzesirzenianie plomienia:
PN-EN 80-332-3-22, IEC 80332-3, kat. A

Emisja komozyjmych gazdw wydzielanych podczas spalania:
IEC 60754 - 2, PN-EN 50267

Emisja gestoscl dymiw wydzielanych podezas spalania:
IEC 61034-1, |IEC 610342

Odpomost izolagi na divgotrealke dzialanie ognia (trwalosc
izodacji) FE180: IEC 60331-11, I[EC 60331-21, IEC 60331-23
Zachowanie funkcji kabla podczas pokaru (PH20) PN-EN 50200

Wiasciwosci kabli:

- ognioodporne

- bezrhalogenowa

- nierozpraesirzeniajgee plomienia

- brak korozyjnych gazow (kwasowosc pH z 4, 3; preewodnast
< 10 pSimem)

- miska emisja dymdw (preepuszczainost dwiatta ponad 60%)
- podwyiszona trwalosc izolac (FE180)

- podirzyrmanie funkdgi kabla {PHB0)

- niska obcigialnosc potarowa (ciepho spalania)

Tests:

Flame fest for a single insulated cable

PM-EN 60332-1, IEC B0332-1

Flame esi for verlically-mounted bunched cables:

PM-EN 60-332-3-22, IEC 6(0r332-3, kat. A

Emission of cormsive gases during buming: 1EC 60754 -2, PN-
EM 50267

Smoke density emission during buming: PN-EN 61034-2, IEC
G1034-2

Insulation resistance to long term fire exposure FE180:

IEC 50331-11, IEC 60331-21, IEC 60331-23

Fire integrity function of cable installations (PH80: PN —EN 50200

Cable characteristics:

- fire resistant

- halogen-free

-flame retardant

- N0 comosive gases (addity pH 2 4.3; conductivity < 10 pSémm)
- low smoke emission (light Fransmittance over 60%)

- increased insulation resistance (FE180)

- fire integrity function (PHS0)

= low fire koad (calorific value)

ﬂ‘hﬁa@ﬁ'ﬁ?*‘

rm-'nrlﬂm“ Pri-En By 1 W-tﬂml‘!—) ':mnmm._-. mww r\&l&“ﬂ
m fre 1BOmMin ll'-rw'hl'\dlaﬂ
HLGs{#a): HLGsekwi|io):
Srednica  Przyblizona Srednica
Hr kat nxmm  zowngirzna  waga kabia Cu Hr kat. X mm’ ewnglrzna  waga kabia Cu
[mum] [kgtkm]  [kgkm] frmiem] [kg/km] [kgem]
Chuster Approcimate Outer Approxmate
Cat no. n x mm' diametar ﬂhhun?’l Cu Cat no. nxmm’ diamater ubhtdFﬂ Cu
[mmj [kghm ka'km| [mm] [k [kg'km]
B504 00 2 x1,0 0 54 192 BES060 0 2x1,0 7.4 26.4
B504 01 2x1.5 Ta 68 288 B50601 2x1.5 B4 81 36,0
B504 02 2 x25 BE 108 480 B5060 2 2x2.5 10,2 121 55,2
B504 03 2xd 108 141 768 B5060 3 2xd 11,2 156 B4.0
B504 D Ix10 T4 ] 288 BS0E0D 4 3x1.0 7.8 i) 36.0
B504 05 Ix1,6 BA B3 432 BS060 S ix15 B9 104 50,4
B504 D& 3x25 t04 138 T20 BS0DE0 & 3x25 10,8 155 78.2
BS04 0T Gud 118 1% 1152 B5060 7 Ixd 12,0 210 1224
B504 DB 4 x1,0 B3 o0 164 BS060 8 4x1,0 B.7 100 456
B504 00 4 x1.5 ar 1H 576 BS0E0 S 4x1.5 10,2 138 648
B504 10 4 x2.5 1.7 180 96.0 B50610 4225 12.1 199 03,2
BSM 11 and 129 247 1536 B50E1 1 4 nd 133 265 160.8
B504 12 5x1,0 6z 115 480 BS0E1 2 S5x1,0 9.6 127 552
B504 13 5x1,5 104 151 720 B50613 x5 10,9 169 79.2
B504 14 5x25 1256 226 1200 B50614 bx2.5 13,0 248 127.2
B504 15 S5xd 140 312 10920 BS0E1 8 Exd 14 4 30 198.2
B504 16 Tx1,0 100 142 672 BSDE1 & Tx1,0 104 153 T4.4
Bs04 17 Tx1.5 115 18 100.8 BS0B1 T Tx1.8 121 212 108.0
B504 18 Tx25 138 282 1440 BS0E18 Tu2 5 14,2 306 175,2
B504 19 10 x1,0 127 2[!2 96.0 B50619 10210 131 214 103.2
B504 20 10 21,5 145 1440 BS062 0 10x1,5 18,1 m 151.2
C.l ZAKEADY KABLOWE 51
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CABLES USED BY TEST

HLGs(z0) FE180/PH90
HLGsekwf(zo) FE180/PH90

Ogniocdpomy, bezhalogenowy przewod elektroenergetyczny, 300/500V
Fire resistant, halogen-free power cable 300/500V

HDGs{zo):

Hr kat

Cat. no.

850421
B50422
B504 23
B504 24
B504 41
B50442
B504 43
B50425
B504 26
B50427
B 504 44
B50445
B 504 46
B504 28
B504 20
BS04 30
B50431
B504 32
B504 33
BS04 34
BAr04 135
B504 36
B504 37
B504 38
B504 39

Zaimacy Fabiows B THILK Tasrmega, sote Draws 90 TTUAmy Specyiienc) Das WOTrsd ssisr a0 oG Peamena

n % mm'

nxmm'

Mx25
12 x1,0
12%1,5
12x25
14 x1,0
x5
14 x25
16 x1,0
18 x1,5
168 x25
19 x1,0
\xi5
19x25
2 x1.0
2 x15
0 x25
24 x1,0
24215
24 x2.5
30 21,0
3 x1,5
0 x25
3T 21,0
I =15
3T x2, 5

kabla  Cu
zowngirzng  waga
[mmi] feghm]  [kgplem]
DOuter
diameter  cable weight  Cu

[mm] fegikm]  [kgkm]
181 418 240,0
131 231 11852
15,0 305 1728
187 482 288,0
137 261 134,4
16,3 370 201,6
20,2 57T 336,0
146 298 163.6
17.4 422 230.4
21,5 658 384,0
15,3 337 182,4
181 47T 2736
22,5 746 4560
16,0 a7 182,0
18,0 523 288,0
238 818 480,0
16,4 445 7304
21.7 622 M56
26,8 964 5T6,0
20,0 551 288,0
229 746 4320
283 1158 T20,0
21.6 668 3552
253 928 532.8
30,6 13931 888,0

HDGsekwi(zo):

Nr kat

Cat na.

BS0621
BS0DE22
BSOG23
B50624
BSOE40
BH0E41
BS0GE42
BS0625
BS0G626
BSDE2ZT
B50643
BS0644
BS0645
BS0628
BS0629
BS0E33
BS0E31
BS0632
BS0G33
BSO6 34
BS0G635
B50E-36
BS0G63T
BS0638
BS0630

Ll S0 yemevas W B wyMDCLgi Y [Ty T Il MO0 T D O VT [T i [0 e

The Caitis FRoiny Barer s T Nt D Mmooy Rpenaslion Wi pror T oeton
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nxmm'

nx mm®

10x2.5
12x1.0
12x1.5
12225
14x1,0
14x%1.5
14x2 5
16x1.0
16x1.5
16x2.5
19%1,0
19x1.5
19x2.5
20x1,0
20x1.5
20x2.5
24x10
24x1 5
24x2 5
30x1.0
30x1.5
30x2.5
37x1.0
ATx1.5
3T7x2.56

Srednica
DEwnzra
[
Quter
diamelar
[Friem]
185
13,5
186
181
141
16.6
200
15.0
18,0
218
16,7
18.8
228
16,4
19.7
240
18,8
224
272
204
23,7
28,7
22.0
255
310

APETETR A E TEEVETREAL &

C_ BITNER
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waga kalda
[kgkm]

il

448
243

515
273

585
310
457

515
90
382
563

1018
574

1221
681

1462
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DRAWINGS
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4

DRAWINGS
No . Description of construction, loading, spacing
No FIRES Cable type Position of fixing, ...
1 45 | HLGs(20) 2x1,0 FE180/PHI0 300/500V
2 HLGs(z0) 2x1,0 FE180/PH90 300/500V
3 5o | BiTflame 1000 4x1 5RE FE180/E90 0,6/1kV
4 BiTflame 1000 4x1,5RE FE180/E90 0,6/1KV _
Cable tray KGJ/KGOJ400H60 (0,9 mm thick) +
5 49 BiTflame 1000 4x50RM FE180/E90 0,6/1kV 1 partition 1.5 m /20kg/m, Construction: Consoles
6 . WPCB1000 + brackets WWS/WWSO0400 +
BiTflame 1000 4x50RM FE180/E90 0,6/1kV threaded rods PGM10
7 4g | BiTservo® FS 4G50 FE180/E90 0,6/1kV
8 BiTservo® FS 4G50 FE180/E90 0,6/1KV
9 47 | BiTservo® FS 4G1,5 FE180/E90 0,6/1kV
10 BiTservo® FS 4G1,5 FE180/E90 0,6/1KV
11 44 | HLGsekwi(zo) 2x1,0 FE180/PH90 300/500V
12 HLGsekwf(z0) 2x1,0 FE180/PH90 300/500V
13 46 | BiTflame 1000 4x15RE FE180/E90 0,6/1kV
14 BiTflame 1000 4x1,5RE FE180/E90 0,6/1KV N
Cable mesh tray KDSZ400H60 + partition B-400
15 45 | BiTflame 1000 4x50RM FE180/E90 0,6/1kV ) 1.5 m /20kg/m. Construction: Consoles
16 . WPCB1000 + brackets WWS/WWS0O400 +
BiTflame 1000 4x50RM FE180/E90 0,6/1kV threaded rods PGM10
17 44 | BiTservo® FS 4G50 FE180/E90 0,6/1kV
18 BiTservo® FS 4G50 FE180/E90 0,6/1KV
19 43 | BiTservo® FS 4G1,5 FE180/E90 0,6/1kV
20 BiTservo® FS 4G1,5 FE180/E90 0,6/1KV
21 3 | HLGS(20) 2x1,0 FE180/PHO0 300/500V
22 HLGs(20) 2x1,0 FE180/PH90 300/500V
23 4p | BiTflame 1000 4x1 5RE FE180/E90 0,6/1kV
24 BiTflame 1000 4x1,5RE FE180/E90 0,6/1KV ,
Cable ladder DUD400H60(1,2 mm thick) +
25 a1 BiTflame 1000 4x50RM FE180/E90 0,6/1kV 3 partition B-400 1.5 m /20kg/m Construction:
26 . Consoles WPCB1000 + brackets
BiTflame 1000 4x50RM FE180/E90 0,6/1|(V WWS/WWS0400 + threaded rods PGM10
27 40 | BiTservo® FS 4G50 FE180/E90 0,6/1kV
28 BiTservo® FS 4G50 FE180/E90 0,6/1KV
29 39 | BiTservo® FS 4G1,5 FE180/E90 0,6/1kV
30 BiTservo® FS 4G1,5 FE180/E90 0,6/1kV
31 sg | BiTservo® FS 4G1,5 FE180/E90 0,6/1kV
32 BiTservo® FS 4G1,5 FE180/E90 0,6/1KV ,
Cable tray KGL/KGOL300H60 (0,7 mm thick) +
33 37 BiTservo® FS 4G50 FE180/E90 0,6/1kV 4 partition B-300 1.5 m /20kg/m Construction:
34 . Supports CWP40H22/0,5 + threaded rods
BiTservo® FS 4G50 FE180/E90 0,6/1kV PGM12
35 75 | HLGs(z0) 2x1,0 FE180/PH30 300/500V
36 HLGs(20) 2x1,0 FE180/PH90 300/500V
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37 36 | (NHXH 4x15RE FE180/E90 0,6/1kV
38 (N)HXH 4x1,5RE FE180/E90 0,6/1KV
39 35 | (N)HXH 4x50RM FE180/E90 0,6/1kV
40 Cable mesh tray KDS/KDSO400H60 + partition
(N)HXH 4x50RM FE180/E90 0,6/1kV 5 B-400 1.5 m /20kg/m. Construction: Supports
41 4, | .HDGs 2x1,0 FE180/PHI0/EQO 300/500V CWP40H22/0,5 + threaded rods PGM12
42 HDGs 2x1,0 FE180/PH90/E90 300/500V
43 0 | -HTKSH 1x2x0,8 FE180/PHIO/EQ0 225V
44 HTKSH 1x2x0,8 FE180/PH90/EQ0 225V
45 34 | (N)HXH 4x1,5RE FE180/E90 0,6/1kV
46 (N)HXH 4x1,5RE FE180/E90 0,6/1kV
47 (N)HXH 4x50RM FE180/E90 0,6/1kV _
33 Cable ladder DFP400H60 (1,5 mm thick) +
48 (N)HXH 4x50RM FE180/E90 0,6/1kV 5 partition B-400 1.5 m /20kg/m Construction:
49 Supports CWP40H22/0,5 + threaded rods
HDGs 2x1,0 FE180/PH90/E90 300/500V PGM12
69
50 HDGs 2x1,0 FE180/PH90/E90 300/500V
51 g | HTKSH 1x2x0,8 FE180/PHO0/EQD 225V
52 HTKSH 1x2x0,8 FE180/PHI0/EQ0 225V
53 7 | HTKSH 1x2x0,8 FE180/PHO0/EQO 225V
54 HTKSH 1x2x0,8 FE180/PHI0/E90 225V
55
66 |-HDGs 2x1,0 FE180/PHO0/E90 300/500V Cable ladder DUD 400H60 (1,2 mm thick) fixed
56 HDGs 2x1.0 FE180/PH90/E90 300/500V conversely + partition B-400/ 1.5 m / 20kg/m
: 7 Construction: Pieces of steel profiles H80 +
57 (N)HXH 4x50RM FE180/E90 0,6/1kV brackets UTM + support CWOP40H40 + clamps
32 UDC + screw set SRM
58 (N)HXH 4x50RM FE180/E90 0,6/1kV
59 31 | (N)HXH 4x1 5RE FE180/EQ0 0,6/1kV
60 (NYHXH 4x1,5RE FE180/E90 0,6/1kV
61 g5 | -HDGs 2x1,0 FE180/PHO0/EQO 300/500V
62 HDGs 2x1,0 FE180/PH90/E90 300/500V
63 30 | (NHXH 4x1,5RE FE180/E90 0,6/1kV
64 Cable tray KFL300H60 (0,7 mm thick) + partition
(N)HXH 4x1,5RE FE180/E90 0,6/1kV 8 B-300/ 1.5 m/ 10kg/m. Construction: Consoles
65 | g | (NHXH 4X50RM FE180/E90 0,6/1kV WPCB 1000 + brackets WWS300.
66 (N)HXH 4x50RM FE180/E90 0,6/1kV
67 | 63g | HTKSH 1x2x0,8 FE180/PHOO/EQO 225V +
connection boxes PMO1
68 s4 | HTKSHekw 1x2x0,8 FE180/PHO0/EQO 225V
69 HTKSHekw 1x2x0,8 FE180/PH90/EQQ 225V
70 ,, | BiTflame 1000 4x1 5RE FE180/E90 0,6/1kV
71 . Cable tray KFL300H60 (0,7 mm thick) + partition
BiTflame 1000 4x1,5RE FE180/E90 0,6/1kV 9 B-300/ 1.5 m/ 10kg/m. Construction: Consoles
2|, |BiTfame 1000 4x50RM FE180/E90 0,6/1kV WPCB 1000 + brackets WWS300 .
73 BiTflame 1000 4x50RM FE180/E90 0,6/1kV
24 o5 | BiTflame 1000 4x1,5RE FE180/E90 0,6/1KV +
connection boxes PMO1
Construction: CWP/CWOP40H40, PGM6 to
75 o4 (N)HXH 4x1,5RE FE180/E90 0,6/1kV + connection 10 steel profile on ceiling, 1,5 m. Connection boxes
boxes PMO1 PMO1. Additional loading 3,5 Kg at place of
profiles connection represent lighting.

I
FIRES 064/S-02/03/2016-E

Page: 32/55



FIRES-FR-029-16-AUNE

4

DRAWINGS
No Flgcl)zs Cable type Position Description of cogfs;ir;iztgi]c??,. loading, spacing
Construction: CWP/CWOP40H40, PGM6 to

76 63A HDGs 2x1,0 FE180/PH90/E90 300/500V + connection 11 steel profile or_l_ceiling, 1,_5 m. Connection boxes

boxes PMO1 PMOL1. Additional loading 3,5 Kg at place of
profiles connection represent lighting.

77 |22 | (N)HXH 4x50RM FE180/E90 0,6/1KV

78 23 | (N)HXH 4x1,5RE FE180/E90 0,6/1kV 1

9 s> | HDGS 2x1.0 FE180/PHO0/EQ0 300/500V

80 HDGs 2x1,0 FE180/PHI0/E90 300/500V Cagl'gkt;%.Kggr?gt'r*uec%(()?]':7Hr2?g;ﬁi%b)c’éb5+m /

8l 22 | (N)HXH 4x50RM FE180/E90 0,6/1KV threaded rod PGM6 + beam clamp ZK

82 23 | (N)HXH 4x1,5RE FE180/E90 0,6/1kV 13

83 1 | HTKSH 1x2x0,8 FE180/PHI0/EQO 225V

84 HTKSH 1x2x0,8 FE180/PHI0/E90 225V

85 5 | (NJHXH 4x1 5RE FE180/E90 0,6/1kV

86 (N)HXH 4x1,5RE FE180/E90 0,6/1KV

87 oo | (NJHXH 4x50RM FE180/EQO 0,6/1kV

o0 | L ooossom reranenoiny o | Coermcro 09 ticd  paten

89 19 | BiTflame 1000 4x50RM FE180/EQ0 0,6/1kV CWP40H22/0,5 + threaded rods PGM12

90 BiTflame 1000 4x50RM FE180/E90 0,6/1kV

o1 1g | BiTflame 1000 4x1 5RE FE180/E90 0,6/1kV

92 BiTflame 1000 4x1,5RE FE180/E90 0,6/1KV

93 17 | BiTservo® FS 4G1,5 FE180/E90 0,6/1kV

94 BiTservo® FS 4G1,5 FE180/E90 0,6/1KV

95 16 | BiTseo® FS 4G50 FE180/E90 0,6/1kV

96 BiTservo® FS 4G50 FE180/E90 0,6/1KV

22 [ [P —— L ol S s

98 HDGs 2x1,0 FE180/PHI0/E90 300/500V CWP40H22/0,5 + threaded rods PGM12

99 g | HLGS(z0) 2x1,0 FE180/PHO0 300/500V

100 HLGs(20) 2x1,0 FE180/PH90 300/500V

101 g | HTKSH 1x2x0,8 FE180/PHO0/EQO 225V

102 HTKSH 1x2x0,8 FE180/PHI0/E90 225V

103 13 | (NJHXH 4x1 5RE FE180/E90 0,6/1kV

104 (N)HXH 4x1,5RE FE180/E90 0,6/1KV

105 1o | (NJHXH 4x50RM FE180/EQO 0,6/1kV

0 | Lo sssomm reranesoosiny 1o | Cotlegeroieo 0 m e e

107 5 HDGs 2x1,0 FE180/PH90/E90 300/500V CWP/CWOP40H40/0,7 + threaded rods PGM10

108 HDGs 2x1,0 FE180/PH90/E90 300/500V

109 55 | HTKSH 1x2x0,8 FE180/PHI0/EQO 225V

110 HTKSH 1x2x0,8 FE180/PHI0/EQQ 225V
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111 8 (N)HXH 4x1,5RE FE180/E90 0,6/1kV

112 (N)HXH 4x1,5RE FE180/E90 0,6/1KV

113 1o | BiTflame 1000 4x1 5RE FE180/E90 0,6/1kV

114 BiTflame 1000 4x1,5RE FE180/E90 0,6/1kV

115 ° BiTflame 1000 4x50RM FE180/E90 0,6/1kV

116 BiTflame 1000 4x50RM FE180/E90 0,6/1kV

117 (N)HXH 4x50RM FE180/E90 0,6/1kV _
8 Cable tray KCP/KCOPG0OH60 (1,5 mm thick) +

118 (N)HXH 4x50RM FE180/E90 0,6/1kV 17 partition B-600 1.5 m /25kg/m. Construction:

119 . Supports CWP/CWOP40H40/0,7 + threaded
. BiTservo® FS 4G50 FE180/E90 0,6/1kV rods PGM10

120 BiTservo® FS 4G50 FE180/E90 0,6/1kV

121 6 BiTservo® FS 4G1,5 FE180/E90 0,6/1kV

122 BiTservo® FS 4G1,5 FE180/E90 0,6/1kV

123 g5 | HDGs 2x1,0 FE180/PHO0/EQ0 300/500V

124 HDGs 2x1,0 FE180/PH90/E90 300/500V

125 g4 | HTKSH 1x2x0,8 FE180/PHO0/EQD 225V

126 HTKSH 1x2x0,8 FE180/PHI0/EQ0 225V

127 3 (N)HXH 4x1,5RE FE180/E90 0,6/1KV

128 (NYHXH 4x1,5RE FE180/E90 0,6/1kV

129 5 BiTflame 1000 4x1,5RE FE180/E90 0,6/1kV

130 BiTflame 1000 4x1,5RE FE180/E90 0,6/1kV

131 4 BiTflame 1000 4x50RM FE180/E90 0,6/1kV

132 BiTflame 1000 4x50RM FE180/E90 0,6/1kV

133 (N)HXH 4x50RM FE180/E90 0,6/1kV _
3 Cable ladder DUP/DUOP600H60 (1,5 mm thick)

134 (N)HXH 4x50RM FE180/E90 0,6/1kV 18 + partition B-600 1.5 m /30kg/m. Construction:

135 . Supports CWP/CWOP40H40/0,7 + threaded
2 BiTservo® FS 4G50 FE180/E90 0,6/1kV rods PGM10

136 BiTservo® FS 4G50 FE180/E90 0,6/1kV

137 1 BiTservo® FS 4G1,5 FE180/E90 0,6/1kV

138 BiTservo® FS 4G1,5 FE180/E90 0,6/1kV

139 g3 | HDGs 2x1,0 FE180/PHOO/EQQ 300/500V

140 HDGs 2x1,0 FE180/PH90/E90 300/500V

141 g, | HTKSH 1x2x0,8 FE180/PHIO/EQQ 225V

142 HTKSH 1x2x0,8 FE180/PHI0/EQ0 225V

143 BiTflame 1000 4x50RM FE180/E90 0,6/1kV

144 -
51 BiTflame 1000 4x50RM FE180/E90 0,6/1kV 19 Single cable clips UDF in spacing of 600 mm

145 BiTflame 1000 4x1,5RE FE180/E90 0,6/1kV

146 BiTflame 1000 4x1,5RE FE180/E90 0,6/1KV
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147 (N)HXH 4x50RM FE180/E90 0,6/1kV

148 (N)HXH 4x50RM FE180/E90 0,6/1kV

149 15 | (NJHXH 4x50RM FE180/EQO 0,6/1kV

150 (N)HXH 4x50RM FE180/E90 0,6/1kV

151 (N)HXH 4x50RM FE180/E90 0,6/1kV

152 (N)HXH 4x50RM FE180/E90 0,6/1kV 20 Cable clamps KSA in spacing of 600mm. 3

153 (N)HXH 4x1,5RE FE180/E90 0,6/1kV cable atsingle clamp

154 (N)HXH 4x1,5RE FE180/E90 0,6/1KV

155 14 | (NJHXH 4x1,5RE FE180/E90 0,6/1KV

156 (N)HXH 4x1,5RE FE180/E90 0,6/1kV

157 (N)HXH 4x1,5RE FE180/E90 0,6/1KV

158 (NYHXH 4x1,5RE FE180/E90 0,6/1kV

Cable
No Cable type Scégtsi(s);] Cable weight [kg/m] (approx.) Amount
(approx.)
1 | (N)HXH 4x1,5RE FE180/E90 0,6/1kV 13,1 0.24 24
2 | (N)HXH 4x50RM FE180/E90 0,6/1kV 34.9 2,85 24
3 | BiTflame 1000 4x1,5RE FE180/E90 0,6/1kV 12,5 0,2 17
4 | BiTflame 1000 4x50RM FE180/E90 0,6/1kV 33,0 2,5 16
5 | BiTservo® FS 4G1,5 FE180/E90 0,6/1KV 14,4 0,29 14
6 | BiTservo® FS 4G50 FE180/E90 0,6/1kV 35,2 2,7 14
7 | HTKSH 1x2x0,8 FE180/PHO0/E90 225V 6,1 0,04 18
8 | HTKSHekw 1x2x0,8 FE180/PHO0/EQ0 225V 7.4 0,06 2
9 | HDGs 2x1,0 FE180/PH90/E90 300/500V 6,9 0,06 19
10 | HLGs(zo0) 2x1,0 FE180/PH90 300/500V 6,9 0,06 8
11 | HLGsekwf(z0) 2x1,0 FE180/PH90 300/500V 7,2 0,07 2
Total 158
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18 | Sruba (kpl) SRMEx16 3
17 |Przegroda PGDJ40 1
16 |Przegroda PGLED ]
15 [Fodkiodka FFLOD )
14 | Sruba (kpl) SMM10x70 &
13 |Sruba =z tkem grzyklkowym SOEMGE=L2 2
12 [Zacisk srubowy 257750 £
11 |Zacisk mocu jacy M/ M0 c
10 | Sruko z them grzykkowym SCKMEx]4 H
9 [Makrethka MWEMIO &
8 |(Fodktookao == &
7 |Uchwyt UPW /UPWO 3
5 |Fret gwintowany PGMID 1
2 |Wyslegnlk wzmochlony Wi S W W SO400 4
4 |Wspornik sufitowy WFPCH 1
3 [Draobing DUD400Hs0 1
2 |Koryto siatkowe KDEZ400H&D 1
1 |Koryto KGJ/ KGO J400HE0 1
L.p. Nazwa Symbol Szt
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16 |Podkiodka powlekszono PWé £
15 |Przegroda PGDJ40 1
14 |Przegroda PGLS0 1
3 |Przegroda PGLED 1
12 [Sruba (kpl. SRMEx15
11 | Zacisk mocu jacy ZMAZMO c
10 [S3rubka z them arzyvkbkowym SGkMEx14 2
9 | Zaclsk srdkowy Z5/250 c
8 |Sruka z them grzykkowym SCEMExL2 e
7 |Podktodka PP12 12
6 |Nakrethka NEMLIZ 17
5 |Pret owlntowony POM12 Z
4 [Ceownlk CWP4OHEZ 3
3 | Drablna DOF P400HED 1
£ |Koryto siatkowe KDSAKDSO400HED 1
1 |Koryto KGLAKGOL300H&0 1
L.p Nazwo Symkol Szt
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11 |Uchwyt koklowy UK1/UKDOL...

10 |Sruba z tkem grzybkowym SGKMBx14 e
% |Mokretko rombowo MNEMI10 c
B | Sruka SMM10x40 2
7 |Podkiodka PP10 2
& |Srubka epld SMMEx1E c
o | Uchwyt dociskowy upc c
4 |Ceownik wzmochiony CwP/CwWOP40H40/|. 1
3 |Uchwyt tro kotny UTM/UTMO o
2 |Przegroda PGDJ40/.., 1
1 | Drakina DUD400H&0/ ... 1
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11 Srubo z them arzykkowym ShKME=]1E

10| Puszko PMOZ 1
9 | Puszka PMO1 1
2] Sruba z them arzybkowym SGEMEx1Z e
7 | Przegroda PGLED 4
& | Podkiodka PP10 4
3 Srubao SMMID= /0 c
4 | Blacha rozporowo BRSS 1
3 Wspornik sufitowy WPCHE.. |
= Wy siegnik WS W WE0300 c
1 Koryto KFL300HSD e
L.p. Nazwo Symbol Szt
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9 Przegroda PGLA&D 1
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5 | Nakretko MEMLO (s
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8. 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 EN 1363-1,
and where appropriate EN 1363-2. Any significant deviation with respect to size, constructional
details, loads, stresses, edge or end conditions other than those allowed under the field of direct
application in the relevant test method is not covered by this report.

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

§ The test results refer only to the tested subjects. This test report is not an approval of the tested
product by the test laboratory or the accreditation body overseeing the laboratory’s activities. The test
was carried out on testing equipment that is the property of FIRES, s.r.o., Batizovce. Without
the written permission of the test laboratory this test report may be copied and/or distributed only as
the whole. Any modifications of the test report can be made only by the fire resistance test laboratory
FIRES, s.r.o0., Batizovce.

Approved by: Prepared by:
ll \l‘l:b.{ iy LADLLY 4 ':-':.-::,?b j
s /FIRES:
B The Fapeols oo Fire Sabcly O
Ing. Stefan Rastocky 'ﬂ"i'it';;-.'. ._-;-.‘-1-"':""? Bc. David Subert
leader of the testing laboratory technician of the testing laboratory
9. NORMATIVE REFERENCES
EN 1363-1: 2012 Fire resistance tests. Part 1: General requirements
STN 92 0205: 2014 Fire behaviour of construction products and building constructions. Circuit

integrity maintenance of cable systems. Requirements, testing and
classification.
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

ZP-27/2008 PAVUS Test method for determination of functionality class of cables and cable
loadbearing constructions - cable circuits in case of fire

THE END OF THE TEST REPORT
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