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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. Tomasz Zukowski
Mr. Dariusz Gowronski
Mr. Mariusz Kwiatkowski
Mr. Pavel Stradomski

test directed by
test carried out by
operator

BAKS Kazimierz Sielski
BAKS Kazimierz Sielski
TECHNOKABEL S.A.
TECHNOKABEL S.A.

Ing. Marek Gorlicky
Bc. David Subert
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 ]
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 54 064 Digital calliper (0 to 160) mm -
F 54 056 Racking meter -
E 69 009 PLC system for data acquisition and climate i
control TECOMAT TC 604
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Identification number

Measuring equipment

Note

F 60 001 - F 60 009

Sensors of temperature and relative air humidity

measurement of climatic
conditions

F 10521 -F 10528

Plate thermometers

measurement of
temperature inside the test
furnace according to

EN 1363-1

measurement of ambient

F 10 701 Sheathed thermocouple type K@ 3 mm

temperature
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 TECHNOKABEL S.A. under supervision of laboratory

technician.

4. PREPARATION OF

THE TEST

4.1 DESCRIPTION OF THE SPECIMEN STRUCTURE

Test specimen comprised from cable bearing system of company BAKS Kazimierz Sielski — cable trays,
mesh trays, ladders, cable clips and hangers with accessories (consoles, brackets, supports, hangers,
etc.) and power and communication halogen free cables of company TECHNOKABEL S.A..

Cables
Used cables by test:

Power cables:

NHXH FE180 PH90/E90
NHXH FE180 PH90/E90
NHXH-J FE180 PH90/E9
NHXH-J FE180 PH90/E9
NHXH-J FE180 PH90/E9

NHXCH FE180 PH90/E90 4x1,5/1,5 RE 0,6/1 kV
NHXCH FE180 PH90/E90 4x50/25 RM 0,6/1 kV

(N)HXCH FE180 PHOO/E
(N)HXCH FE180 PHOO/E

(N)HXH-J FE180 PH90/EQ0 4x1,5 RE 0,6/1 kV
(N)HXH-J FE180 PH90/E9Q0 5x16 RE 0,6/1 kV
(N)HXH-J FE180 PH90/EQ0 4x50 RM 0,6/1 kV

Communication cables:

HTKSH FE180 PH90/E30-E90 1x2x0,8 mm 240 V

HTKSHekw FE180 PH90

HTKGs FE180 PH90/E30 2x0,75 mm? 110 V

HDGs FE180 PH90/E30-

HDGsekw FE180 PH90/E30-E90 2x1 mm?® 300/500 V

The length of cables was

FIRES 064/S-30/01/2015-E

1x16 RM 0,6/1 kV (6x)
1x240 RM 0,6/1 kV (6x)
0 4x1,5 RE 0,6/1 kV (15x)
0 4x16 RM 0,6/1 kv (2x)
0 4x50 RM 0,6/1 kV (12x)
(6x)
(6x)
90 4x1,5/1,5 RE 0,6/1 kV (8x)
90 4x50/25 RM 0,6/1 kV (8x)
(19x%)
(2x)
(16x)
(18x)
/E30-E90 1x2x0,8 mm 240 V (10x)
(2x)
E90 2x1 mm? 300/500 V (16x)
(4x)

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 and 12
Tracks are made of four consoles (WPCB1000) fixed to ceiling by throughbolt anchors (R-HPT Il A4-10) in
spacing of 1500 mm.

Cable ladders (DUP600H60, height 60 mm, width 600 mm, steel sheet thickness 1,5 mm, spacing of
transoms 300 mm) fixed together by junctions (LDC/LDOCH®60, 2 pcs) and nut bolts (SGK M8x14, 8 pcs)
on sides. Ladders are fixed vertically to consoles by brackets (UTM/UTMO) and nut bolts (SGK M8x14)
and loaded with 25kg.m™. Cables are fixed to ladders by cable clamps (UK1/UKO1).

Wall track No. 2
Brackets (WWS/WWSO0300) are fixed to wall by anchors STR in spacing of 1500 mm.

Cable trays (KFL300H60, height 60 mm, width 300 mm, steel sheet thickness 0,7 mm) fixed together by
integrated junctions and one screw gSGK M6x12) on each side. Trays are fixed to brackets by screws
(SGK M6x12) and loaded with 8kg.m™. Cables are not fixed to cable trays.

Suspension tracks No. 3 -8

Tracks are made of four consoles combined of three supports (CWP40H22/05) and two threaded rods
(PG M12) fixed together by washers (PP12) and nuts (NS M12). Consoles are fixed to ceiling by internally
threaded wedge anchors (R-DCA 12) in spacing of 1500 mm.

Tracks No. 3,4 and 7:

Cable mesh trays (KDS/KDSO400H60, height 60 mm, width 400 mm, steel wire /£ 4,5 mm) fixed together
by junctions (USS/USSO, 5 pcs). Partition (PGJ50) is fixed by screws (SGF M6x12) in distance of 100 mm
of mesh tray side (only track No. 7). Mesh trays are fixed to supports by junctions (ZS/ZSO, 2 pcs) and
loaded with 20kg.m™. Cables are fixed to mesh trays by cable clamps (UKZ1/UKZO1). Fireboxes (PMO1)
are fixed directly to side of cable mesh trays (track No. 3).

Track No. 5 and 8:

Cable trays (KGJ/IKGOJ400H60, height 60 mm, width 400 mm, steel sheet thickness 0,9 mm) fixed
together by screws (SGK M6x12, 7 pcs). Partition (PGJ60) is fixed by screws (SGF M6x12) in distance of
100 mm of cable tray side. Trays are fixed to supports by screws (SGK M6x12) and loaded with 20kg.m™.
Cables are not fixed to cable trays.

Track No. 6:

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/LDOCH®60, 2 pcs) and nut bolts (SGK M8x14, 8 pcs)
on sides. Partition (PGDJ60) is fixed by screws (SGF M6x12) in distance of 100 mm of ladder side.
Ladders are fixed to supports by junctions (ZM/ZMO, 2 pcs) and nut bolts (SGK M8x14, 2 pcs) and loaded
with 20kg.m™. Cables are fixed to ladders by cable clamps (UK1/UKOL1). Fireboxes (PMO2) are fixed
directly to side of cable ladders.

Suspension track No. 9
Track is made of four consoles (WPDH500) fixed to ceiling throughbolt anchors (R-HPT 1l A4-10) in
spacing of 1500 mm. Brackets (WWCHG600) are fixed to consoles by integrated screws.

Cable ladders (DUP600H60, height 60 mm, width 600 mm, steel sheet thickness 1,5 mm, spacing of
transoms 300 mm) fixed together by junctions (LDC/LDOCH®60, 2 pcs) and nut bolts (SGK M8x14, 8 pcs)
on sides. Ladders are fixed to brackets by nut bolts (SGK M8x14) and loaded with 25kg.m™. Cables are
fixed to ladders by cable clamps (UK1/UKO1).

Floor tracks No. 10 and 11
Tracks are made of four consoles (WPDH1000) fixed alternately to concrete lintels by anchor bolts M10 in
spacing of 1000 mm. Brackets (WWCHG600) are fixed to consoles by 2 pcs of integrated screws.

Cable ladders (DUP600H60, height 60 mm, width 600 mm, steel sheet thickness 1,5 mm, spacing of
transoms 300 mm) fixed together by junctions (LDC/LDOCH®60, 2 pcs) and nut bolts (SGK M8x14, 8 pcs)
on sides. Ladders are fixed to brackets by nut bolts (SGK M8x14) and loaded with 40kg.m™. Cables are
fixed to ladders by cable clamps (UK1/UKOL).

I e ———
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Wall track No. 13
Brackets (WWS/WWSO0300) are fixed to wall by chemical anchors (R-KEM) and threaded rods (PG M8) in
spacing of 1500 mm.

Cable ladders (DUD300H60, height 60 mm, width 300 mm, steel sheet thickness 1,2 mm, spacing of
transoms 300 mm) fixed together by junctions (LDC/LDOCH®60, 2 pcs) and nut bolts (SGK M8x14, 8 pcs)
on sides. Ladders are fixed to brackets by junctions (ZM/ZMO, 2 pcs) and nut bolts (SGK M8x14, 2 pcs)
and loaded with 8kg.m™. Cables are fixed to ladders by cable clamps (UK1/UKO1).

Suspension track No. 14

Track is made of plastic pipes (HF) fixed to trapezoidal steel sheets (it represent roof construction) on
ceiling by clips (UDF) and steel self-drilling screws (SMD4,8x16) in spacing of 600 mm. Cables are
embedded inside the pipes. Threaded rods (PG M8) are fixed to trapezoidal sheet by hanger
(WT/WTO120) in distance of 600 mm from front and rear wall of furnace. Plastic pipes are fixed to
threaded rods vertically by clips (KSA) in distance ~ 600 mm. Threaded rods are loaded with 10 kg.

Suspension tracks No. 15 and 16
Tracks are made of hangers (WSKD60) fixed to ceiling by threaded rods (PG M6) and internally threaded
wedge anchors (R-DCA 06 / TRSO M6) in spacing of 1500 mm.

Cable mesh trays (KDS/KDSO60H60, height 60 mm, width 60 mm, steel wire £ 4,5 mm) fixed to?ether by
junctions (USS/USSO, 2 pcs). Mesh trays are laid in hangers (WSKD) and loaded with 0,75kg.m™. Cables
are not fixed to mesh trays.

Suspension tracks No. 17 and 18
Tracks are made of hangers (WSKD100) fixed to ceiling by threaded rods (PG M6) and internally threaded
wedge anchors (R-DCA 06 / TRSO M6) in spacing of 1500 mm.

Cable mesh trays (KDS/KDSO100H60, height 60 mm, width 100 mm, steel wire £ 4,5 mm) fixed together
by junctions (USS/USSO, 2 pcs). Mesh trays are laid in hangers (WSKD) and loaded with 2,4kg.m™.
Cables are not fixed to mesh trays.

Ceiling track No. 19

Track is made of steel pipes RU (d 15 mm, @ 63,5 mm) fixed to ceiling by hangers (OBS), threaded rods
(PG M6) and internally threaded wedge anchors (R-DCA 06) in spacing of 1500 mm. Cables are
embedded inside the pipes. Steel pipes are at mid-length separated without offset.

Ceiling track No. 20
Track is made of double cable clips (UDFB) fixed to steel profiles (DPH) on ceiling by steel nails
(R-KSC-6/15) in spacing of 600 mm. Nails are fixed by gas powered nailer (R-RAWL-SC40).

Ceiling track No. 21
Track is made of single cable clips (UDF) fixed to steel profiles (DPH) on ceiling by steel self-drilling
screws (45,5x32 — ON55032) in spacing of 600 mm.

All bearing systems were from steel, galvanized according to the Sendzimir method PN-EN 10327:2005.
Cable penetration through the wall of test furnace was sealed by mineral wool.
Loading with steel chain and line loads 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.

I e ———
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4.2 DESCRIPTION OF THE 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 — 4 pieces and to side walls made of
aerated concrete blocks YTONG, 250 mm thick.

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

4.3 INSPECTION OF THE SPECIMENS

The conformity of the drawings and the test specimens was checked before and after the fire resistance
test. 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 (number and cross sections of
conductors, thickness, measurements of cables and trays) and also the way of specimens fixation to
supporting construction were subject of this inspection.

4.4 CLIMATIC CONDITIONING OF THE SPECIMENS

Test specimens were stored in the hall of testing laboratory under the following climatic conditions:

Ambient air temperature [°C]
mean 19,5
standard deviation 11

Relative air humidity [%]
mean 42,5
standard deviation 1,9

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.

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

Relative air humidity [%] Ambient air temperature [°C]
50,1 17,9

5.3 RESULTS OF THE TEST

Measured values of individual cables 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.

I e ——
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6. CLOSING

Evaluation of the test:

4

PMO1

Specimen Cables Track | Time to first failure / interruption
No. No. of conductor
1 2 cables NHXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV 13 90 minutes no failure / interruption
2 2 cables NHXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV 90 minutes no failure / interruption
3 2 cables (N)HXCH FE180 PH90/E90 4x50/25 RM 0,6/1 kV 90 minutes no failure / interruption
4 2 cables (N)HXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV 12 83 minutes
5 2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE 0,6/1 kV 90 minutes no failure / interruption
6 2 cables (N)HXH-J FE180 PH90/EQ0 4x1,5 RE 0,6/1 kV 61 minutes
7 2 cables (N)HXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV 90 minutes no failure / interruption
8 2 cables (N)HXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV 1 56 minutes
9 2 cables (N)HXCH FE180 PH90/EQ0 4x50/25 RM 0,6/1 kV 42 minutes
10 2 cables (N)HXCH FE180 PH90/EQ0 4x1,5/1,5 RE 0,6/1 kV 27 minutes
11 2 cables NHXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV 90 minutes no failure / interruption
12 2 cables NHXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV 90 minutes no failure / interruption
13 2 cables NHXCH FE180 PH90/E90 4x50/25 RM 0,6/1 kV 10 90 minutes no failure / interruption
14 2 cables NHXCH FE180 PH90/E90 4x1,5/1,5 RE 0,6/1 kV 90 minutes no failure / interruption
15 6 cables NHXH FE180 PH90/E90 1x16 RM 0,6/1 kV g 90 minutes no failure / interruption
16 6 cables NHXH FE180 PH90/E90 1x240 RM 0,6/1 kV 90 minutes no failure / interruption
17 2 cables HDGs FE180 PHI0/E30-E90 2x1 mm? 300/500V — 230V 88 minutes
18 2 cables (N)HXH-J FE180 PH90/EQ0 4x1,5 RE 0,6/1 kV 21 |90 minutes no failure / interruption
19 2 cables (N)HXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV 90 minutes no failure / interruption
20 2 cables (N)HXCH FE180 PH90/E90 4x50/25 RM 0,6/1 kV 19 90 minutes no failure / interruption
21 2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE 0,6/1 kV 90 minutes no failure / interruption
22 2 cables (N)HXH-J FE180 PH90/EQ0 4x1,5 RE 0,6/1 kV : 90 minutes no failure / interruption
23 2 cables (N)HXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV 90 minutes no failure / interruption
24 2 cables (N)HXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV ; 90 minutes no failure / interruption
25 2 cables (N)HXH-J FE180 PH90/EQ0 4x50 RM 0,6/1 kV 44 minutes
26 2 cables (N)HXH-J FE180 PH90/EQ0 4x1,5 RE 0,6/1 kV 68 minutes
27 2 cables (N)HXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV 6 90 minutes no failure / interruption
o8 c_able (N)HXH-J FE180 PH90/E9Q0 4x1,5 RE 0,6/1 kV + 90 minutes no failure / interruption
fireboxes PMO2
29 2 cables NHXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV 19 90 minutes no failure / interruption
30 2 cables NHXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV 90 minutes no failure / interruption
31 2 cables (N)HXH-J FE180 PH90/E90 5x16 RE 0,6/1 kV - 39 minutes
32 2 cables (N)HXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV 90 minutes no failure / interruption
33 2 cables NHXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV 90 minutes no failure / interruption
34 2 cables NHXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV > 90 minutes no failure / interruption
35 2 cables NHXCH FE180 PH90/E90 4x1,5/1,5 RE 0,6/1 kV 90 minutes no failure / interruption
36 2 cables NHXCH FE180 PH90/E90 4x50/25 RM 0,6/1 kV 4 90 minutes no failure / interruption
37 2 cables NHXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV 90 minutes no failure / interruption
38 2 cables NHXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV 90 minutes no failure / interruption
39 2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE 0,6/1 kV 90 minutes no failure / interruption
40 2 cables (N)HXCH FE180 PH90/EQ0 4x50/25 RM 0,6/1 kV 37 minutes
41 2 cables (N)HXH-J FE180 PH90/EQ0 4x50 RM 0,6/1 kV 3 59 minutes
42 2 cables (N)HXH-J FE180 PH90/EQ0 4x1,5 RE 0,6/1 kV 90 minutes no failure / interruption
43 cable NHXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV + fireboxes 90 minutes no failure / interruption

FIRES 064/S-30/01/2015-E
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Specimen Cables Track | Time to first failure / interruption

No. No. of conductor

44 2 cables NHXH-J FE180 PH90/E90 4x16 RE 0,6/1 kV 17 90 minutes no failure / interruption
45 2 cables NHXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV 90 minutes no failure / interruption
46 2 cables (N)HXH-J FE180 PH90/EQ0 4x1,5 RE 0,6/1 kV ) 39 minutes

47 2 cables (N)HXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV 90 minutes no failure / interruption
48 2 cables NHXCH FE180 PH90/E90 4x50/25 RM 0,6/1 kV 90 minutes no failure / interruption
49 2 cables NHXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV 1 90 minutes no failure / interruption
50 2 cables NHXCH FE180 PH90/E90 4x1,5/1,5 RE 0,6/1 kV 90 minutes no failure / interruption
51 2 cables NHXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV 90 minutes no failure / interruption
52 2 cables HDGsekw FE180 PHI0/E30-E90 2x1 mm? 300/500V 46 minutes

53 2 cables HDGs FE180 PH90/E30-E90 2x1 mm? 300/500V 12 84 minutes

54 2 cables HTKSHekw FE180 PH90/E30-E90 1x2x0,8 mm 240V 90 minutes no failure / interruption
55 2 cables HDGs FE180 PH90/E30-E90 2x1 mm? 300/500V o 31 minutes

56 2 cables HTKGs FE180 PH90/E30 2x0,75 mm? 110V 0 31 minutes

57 2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm 240V 90 minutes no failure / interruption
58 2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm 240V 21 90 minutes no failure / interruption
59 2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm 240V 90 minutes no failure / interruption
60 2 cables HTKSHekw FE180 PH90/E30-E90 1x2x0,8 mm 240V 20 90 minutes no failure / interruption
61 2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm 240V 8 90 minutes no failure / interruption
62 2 cables HDGs FE180 PH90/E30-E90 2x1 mm? 300/500V 7 90 minutes no failure / interruption
63 2 cables HDGs FE180 PH90/E30-E90 2x1 mm? 300/500V 6 48 minutes

64 2 cables HDGs FE180 PH90/E30-E90 2x1 mm? 300/500V 14 | 32 minutes

65 2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm 240V 4 90 minutes no failure / interruption
66 2 cables HDGs FE180 PH90/E30-E90 2x1 mm? 300/500V 3 90 minutes no failure / interruption
67 2 cables HDGsekw FE180 PHI0/E30-E90 2x1 mm? 300/500V 43 minutes

68 2 cables HDGs FE180 PH90/E30-E90 2x1 mm? 300/500V 16 90 minutes no failure / interruption
69 2 cables HTKSHekw FE180 PH90/E30-E90 1x2x0,8 mm 240V 15 90 minutes no failure / interruption
70 2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm 240V 90 minutes no failure / interruption
71 2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm 240V 2 90 minutes no failure / interruption
72 2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm 240V 1 90 minutes no failure / interruption
73 2 cables HTKSHekw FE180 PH90/E30-E90 1x2x0,8 mm 240V 90 minutes no failure / interruption
74 2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm 240V 14 90 minutes no failure / interruption
75 2 cables HTKSHekw FE180 PH90/E30-E90 1x2x0,8 mm 240V 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.

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.

I e —
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FIRES-FR-112-15-AUNE

Measured values inside the test furnace

' 4

Time Temperature [°C] Deviation |Pressure
t [min] | Td1 Td2 Td3 Td4 Td5 Td6 Td7 Td8 || Tave Tn To de [%] p [Pa]
0 20,6 21,6 20,8 22,8 23,1 23,9 23,3 21,4 22,2 20,0 17,9 0,0 2,2
5 596,1 | 553,4 | 530,3 | 530,1 | 549,2 | 495,2 | 491,2 | 571,1 || 539,6 | 576,0 17,7 -13,5 18,6
10 710,7 | 691,4 | 669,8 | 671,4 | 688,9 | 6355 | 614,8 | 704,4 || 673,4 | 678,0 17,9 -5,7 17,4
15 773,7 | 757,7 | 7128 | 724,4 | 746,5 | 692,4 | 666,5 | 763,0 || 729,6 | 739,0 17,7 -4,1 19,6
20 832,6 | 7975 | 743,4 | 762,7 | 796,3 | 725,6 | 697,3 | 807,0 || 770,3 | 781,0 18,0 -3,4 17,6
25 861,0 | 828,1 | 729,4 | 768,9 | 811,3 | 743,1 | 744,8 | 822,3 || 788,6 | 815,0 18,4 -3,1 19,5
30 842,0 | 882,4 | 849,7 | 812,6 | 775,6 | 788,4 | 808,8 | 875,2 || 829,3 | 842,0 18,4 -2,9 19,5
35 870,8 | 918,8 | 884,6 | 835,2 | 780,7 | 815,55 | 857,1 | 909,2 || 859,0 | 865,0 18,8 -2,6 19,4
40 941,8 | 940,1 | 897,0 | 872,6 | 851,1 | 843,9 | 861,4 | 944,8 || 894,1 | 885,0 19,1 -2,0 17,8
45 976,8 | 961,2 | 916,8 | 908,0 | 904,3 | 875,9 | 874,3 | 970,6 || 923,5 | 902,0 19,2 -1,5 18,9
50 950,0 | 964,7 | 929,4 | 924,0 | 910,8 | 904,5 | 916,8 | 967,0 || 933,4 | 918,0 19,4 -1,0 18,5
55 963,5 | 979,1 | 940,4 | 940,0 | 926,0 | 925,7 | 935,3 | 980,2 || 948,8 | 932,0 19,5 -0,7 18,2
60 978,7 | 988,3 | 954,7 | 957,3 | 944,1 | 944,7 | 947,3 | 993,4 || 963,6 | 945,0 19,5 -0,5 17,9
65 984,0 | 980,8 | 951,6 | 9655 | 959,2 | 957,0 | 953,6 | 991,6 || 967,9 | 957,0 19,7 -0,3 17,7
70 993,4 | 988,1 | 969,3 | 980,7 | 973,3 | 970,3 | 967,3 | 1003,3|| 980,7 | 968,0 19,6 -0,2 19,0
75 1004,7| 998,4 | 980,0 | 992,9 | 987,2 | 982,1 | 983,5 | 1014,3|[ 992,9 | 979,0 19,5 -0,1 18,8
80 1007,4 | 1000,6 | 982,8 | 996,4 | 989,8 | 987,0 | 988,8 | 1016,9|[ 996,2 | 988,0 19,4 0,0 19,9
85 1015,5] 1009,2 | 994,9 | 1005,7 | 996,8 | 995,6 | 1000,1 | 1026,7|f 1005,6 | 997,0 19,2 0,1 17,0
90 1023,4 | 1015,7 | 1005,9 | 1016,1 | 1006,5| 1005,6 | 1011,4 | 1035,3|f 1015,0 | 1006,0|| 19,2 0,1 17,0
91 1024,8 | 1018,0| 1008,6 | 1017,9 | 1007,6 | 1007,4 | 1014,2 | 1037,5|( 1017,0 | 1008,0)| 19,2 0,1 18,4
92 1025,2 | 1017,2 | 1008,9 | 1018,4 | 1008,0| 1008,0 | 1015,6 | 1037,4|f 1017,3 | 1009,0|| 19,2 0,1 18,6
93 1024,9| 1015,1| 1004,1| 1017,3 | 1009,7 | 1007,8 | 1015,0| 1035,0|( 1016,1 | 1011,0)| 19,1 0,1 18,3
Tave Average temperature in the test furnace calculated from plate thermometers
Tn Standard temperature in the test furnace laid down to test guideline
To Ambient temperature
e Deviation of the average temperature from the standard temperature calculated according to test guideline
p Pressure inside the test furnace measured under the ceiling of the test furnace

Layout of measuring points inside the test furnace:
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FIRES-FR-112-15-AUNE

Measured values inside the test furnace /graph
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FIRES-FR-112-15-AUNE

Measured time of tested specimens from S1to S10 - power cables

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
1-L1 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 83:00
14-L2 83:00
S4 15-L3 X
16-PEN X
17-L1 no failure / interruption
S5 18-L2 no failure / interruption
19-L3 no failure / interruption
20-PEN no failure / interruption
21-L1 X
22-L.2 X
S6 23-L3 61:50
24-PEN X
25-11 no failure / interruption
S7 26-L.2 no failure / interruption
27-L3 no failure / interruption
28-PEN no failure / interruption
29-L1 X
30-L2 56:03
S8 31-L3 X
32-PEN X
33-L1 X
34-L2 X
S9 35-L3 42:19
36-PEN X
37-L1
38-L2
S10 39-L3 27:06
40-PEN X

Specimen No.

Cables

2 cables NHXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV

2 cables NHXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV

2 cables (N)HXCH FE180 PH90/E90 4x50/25 RM 0,6/1 kV

2 cables (N)HXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV

2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE 0,6/1 kV

2 cables (N)HXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV

2 cables (N)HXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV

2 cables (N)HXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV

Ol |IN|[o|O|B~|WIN|F

2 cables (N)HXCH FE180 PH90/E90 4x50/25 RM 0,6/1 kV

=
o

2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE 0,6/1 kV

X Conductor was turned off manually after permanent interruption / failure of other conductors in the cable
Power cables were tested by three-phase voltage supply 3 x 230/400V with bulbs 240V / 60 W.
Circuit breakers with rating 3 A were used.

FIRES 064/S-30/01/2015-E

Page: 11/65



FIRES-FR-112-15-AUNE

Measured time of tested specimens from S11 to S20 - power cables

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
41-11 no failure / interruption
S11 42-1.2 no fa?lure / ?nterrupt?on
43-L3 no failure / interruption
44-PEN no failure / interruption
45-11 no failure / interruption
S12 46-L2 no fa?lure / ?nterrupt?on
47-L3 no failure / interruption
48-PEN no failure / interruption
49-L1 no failure / interruption
S13 50-L2 no fa?lure / ?nterrupt?on
51-L3 no failure / interruption
52-PEN no failure / interruption
53-L1 no failure / interruption
s14 54-1.2 no fa?lure / ?nterrupt?on
55-L3 no failure / interruption
56-PEN no failure / interruption
57-L1 no failure / interruption
s15 58-L2 no fa?lure / ?nterrupt?on
59-L3 no failure / interruption
60-PEN no failure / interruption
61-L1 no failure / interruption
S16 62-L2 no fa?lure / ?nterrupt?on
63-L3 no failure / interruption
64-PEN no failure / interruption
65-L1 88:44
66-L2 -
S17 67-L3 -
68-PEN X
69-L1 no failure / interruption
s18 70-L2 no fa?lure / ?nterrupt?on
71-L3 no failure / interruption
72-PEN no failure / interruption
73-L1 no failure / interruption
S19 74-12 no fa?lure / ?nterrupt?on
75-L3 no failure / interruption
76-PEN no failure / interruption
77-L1 no failure / interruption
S20 78-L2 no fa?lure / ?nterrupt?on
79-L3 no failure / interruption
80-PEN no failure / interruption

Specimen No.

Cables

11

2 cables NHXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV

12

2 cables NHXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV

13

2 cables NHXCH FE180 PH90/E90 4x50/25 RM 0,6/1 kV

14

2 cables NHXCH FE180 PH90/E90 4x1,5/1,5 RE 0,6/1 kV

15

6 cables NHXH FE180 PH90/E90 1x16 RM 0,6/1 kV

16

6 cables NHXH FE180 PH90/E90 1x240 RM 0,6/1 kV

17

2 cables HDGs FE180 PH90/E30-E90 2x1 mm2 300/500V — 230V

18

2 cables (N)HXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV

19

2 cables (N)HXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV

20

2 cables (N)HXCH FE180 PH90/E90 4x50/25 RM 0,6/1 kV

X Conductor was turned off manually after permanent interruption / failure of other conductors in the cable

Power cables were tested by three-phase voltage supply 3 x 230/400V with bulbs 240V / 60 W.
Circuit breakers with rating 3 A were used.
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FIRES-FR-112-15-AUNE

Measured time of tested specimens from S21 to S30 - power cables

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
81-L1 no failure / interruption
s21 82-L2 no fa?lure / ?nterrupt?on
83-L3 no failure / interruption
84-PEN no failure / interruption
85-L1 no failure / interruption
S22 86-L2 no fa?lure / ?nterrupt?on
87-L3 no failure / interruption
88-PEN no failure / interruption
89-L1 no failure / interruption
523 90-L2 no fa?lure / ?nterrupt?on
91-L3 no failure / interruption
92-PEN no failure / interruption
93-L1 no failure / interruption
S24 94-1.2 no fa?lure / ?nterrupt?on
95-L.3 no failure / interruption
96-PEN no failure / interruption
97-L1 X
98-L2 44:53
S25 99-L3 X
100-PEN X
101-L1 X
102-L2 X
S26 103-L3 68:52
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
S29 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-L3 no failure / interruption
120-PEN no failure / interruption

Specimen No.

Cables

21

2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE 0,6/1 kV

22

2 cables (N)HXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV

23

2 cables (N)HXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV

24

2 cables (N)HXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV

25

2 cables (N)HXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV

26

2 cables (N)HXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV

27

2 cables (N)HXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV

28

cable (N)HXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV + fireboxes PMO2

29

2 cables NHXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV

30

2 cables NHXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV

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 S31 to S40 - power cables

X Conductor was turned off manually after permanent interruption / failure of other conductors in the cable

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
121-11 39:05
122-L.2 X
S31 123-1.3 X
124-PEN X
125-L1 no failure / interruption
532 126-L2 no failure / interruption
127-L3 no failure / interruption
128-PEN no failure / interruption
129-L1 no failure / interruption
S33 130-L2 no failure / interruption
131-L3 no failure / interruption
132-PEN no failure / interruption
133-L1 no failure / interruption
s34 134-L2 no fa?lure / ?nterrupt?on
135-L3 no failure / interruption
136-PEN no failure / interruption
137-L1 no failure / interruption
S35 138-L2 no failure / interruption
139-L3 no failure / interruption
140-PEN no failure / interruption
141-L1 no failure / interruption
S36 142-L2 no failure / interruption
143-L3 no failure / interruption
144-PEN no failure / interruption
145-L1 no failure / interruption
537 146-L2 no failure / interruption
147-L3 no failure / interruption
148-PEN no failure / interruption
149-L1 no failure / interruption
S38 150-L2 no failure / interruption
151-L3 no failure / interruption
152-PEN no failure / interruption
153-L1 no failure / interruption
S39 154-L2 no failure / interruption
155-L3 no failure / interruption
156-PEN no failure / interruption
157-L1 37:04
158-L2
S40 159-1.3
160-PEN

Specimen No.

Cables

31 2 cables (N)HXH-J FE180 PH90/E90 5x16 RE 0,6/1 kV

32 2 cables (N)HXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV

33 2 cables NHXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV

34 2 cables NHXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV

35 2 cables NHXCH FE180 PH90/E90 4x1,5/1,5 RE 0,6/1 kV
36 2 cables NHXCH FE180 PH90/E90 4x50/25 RM 0,6/1 kV
37 2 cables NHXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV

38 2 cables NHXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV

39 2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE 0,6/1 kV
40 2 cables (N)HXCH FE180 PH90/E90 4x50/25 RM 0,6/1 kV

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 S50 - power cables

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
161-L1 X
162-L2 X
S41 163-L3 59:53
164-PEN X
165-L1 no failure / interruption
S42 166-L2 no fa?lure / ?nterrupt?on
167-L3 no failure / interruption
168-PEN no failure / interruption
169-L1 no failure / interruption
s43 170-L2 no fa?lure / ?nterrupt?on
171-L3 no failure / interruption
172-PEN no failure / interruption
173-L1 no failure / interruption
s44 174-L2 no fa?lure / ?nterrupt?on
175-L3 no failure / interruption
176-PEN no failure / interruption
177-L1 no failure / interruption
S45 178-L2 no fa?lure / ?nterrupt?on
179-L3 no failure / interruption
180-PEN no failure / interruption
181-L1 39:02
182-L.2 X
S46 183-L3 X
184-PEN X
185-L1 no failure / interruption
s47 186-L2 no fa?lure / ?nterrupt?on
187-L3 no failure / interruption
188-PEN no failure / interruption
189-L1 no failure / interruption
548 190-L2 no fa?lure / ?nterrupt?on
191-L3 no failure / interruption
192-PEN no failure / interruption
193-L1 no failure / interruption
S49 194-L2 no fa?lure / ?nterrupt?on
195-L3 no failure / interruption
196-PEN no failure / interruption
197-L1 no failure / interruption
S50 198-L2 no failure / interruption
199-L3 no failure / interruption
200-PEN no failure / interruption

Specimen No.

Cables

41

2 cables (N)HXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV

42

2 cables (N)HXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV

43

cable NHXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV + fireboxes PMO1

44

2 cables NHXH-J FE180 PH90/E90 4x16 RE 0,6/1 kV

45

2 cables NHXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV

46

2 cables (N)HXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV

47

2 cables (N)HXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV

48

2 cables NHXCH FE180 PH90/E90 4x50/25 RM 0,6/1 kV

49

2 cables NHXH-J FE180 PH90/E90 4x50 RM 0,6/1 kV

50

2 cables NHXCH FE180 PH90/E90 4x1,5/1,5 RE 0,6/1 kV

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 specimen S51 - power cable

Time to permanent

Specimen Bulbs failure / interruption
[min:s]

201-L1 no failure / interruption

S51 202-L2 no failure / interruption

203-L3 no failure / interruption

204-PEN no failure / interruption

Specimen No.

Cables

51

2 cables NHXH-J FE180 PH90/E90 4x1,5 RE 0,6/1 kV

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 specimen S52 to S61 - communication cables

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
209-L 46:38
S52A 210-PEN -
211-L 51:02
S528 212-PEN -
213-L 84:34
S53A 214-PEN -
215-L no failure / interruption
S53B Ll
216-PEN no failure / interruption
217-L no failure / interruption
S54A 218-PEN no failure / interruption
219-L no failure / interruption
S54B Ll
220-PEN no failure / interruption
221-L 31:.05
S55A 222-PEN -
223-L 34:32
SS55B 224-PEN -
225-L 31:12
S56A 226-PEN -
227-L no failure / interruption
S56B Ll
228-PEN no failure / interruption
229-L no failure / interruption
S57A 230-PEN no failure / interruption
231-L no failure / interruption
S57B e - et
232-PEN no failure / interruption
233-L no failure / interruption
S58A 234-PEN no failure / interruption
235-L no failure / interruption
S58B Ll
236-PEN no failure / interruption
237-L no failure / interruption
S59A 238-PEN no failure / interruption
239-L no failure / interruption
S59B Ll
240-PEN no failure / interruption
241-L no failure / interruption
S60A 242-PEN no failure / interruption
243-L no failure / interruption
S60B Ll
244-PEN no failure / interruption
245-L no failure / interruption
S61A 246-PEN no failure / interruption
247-L no failure / interruption
S61B Ll
248-PEN no failure / interruption

Specimen No.

Cables

52 2 cables HDGsekw FE180 PHI0/E30-E90 2x1 mm? 300/500V
53 2 cables HDGs FE180 PH90/E30-E90 2x1 mm? 300/500V

54 2 cables HTKSHekw FE180 PH90/E30-E90 1x2x0,8 mm 240V
55 2 cables HDGs FE180 PH90/E30-E90 2x1 mm? 300/500V

56 2 cables HTKGs FE180 PH90/E30 2x0,75 mm® 110V

57 2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm 240V

58 2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm 240V

59 2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm 240V

60 2 cables HTKSHekw FE180 PH90/E30-E90 1x2x0,8 mm 240V
61 2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm 240V

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

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
249-L no failure / interruption
S62A 250-PEN no failure / interruption
251-L no failure / interruption
S62B =
252-PEN no failure / interruption
253-L 48:06
S63A 254-PEN -
255-L no failure / interruption
S63B =
256-PEN no failure / interruption
257-L no failure / interruption
S64A 258-PEN no failure / interruption
259-L 32:09
S64B 260-PEN -
261-L no failure / interruption
S65A 262-PEN no failure / interruption
263-L no failure / interruption
S65B =
264-PEN no failure / interruption
265-L no failure / interruption
S66A 266-PEN no failure / interruption
267-L no failure / interruption
S66B =
268-PEN no failure / interruption
269-L 43:37
S67A 270-PEN -
271-L 78:03
S67B 272-PEN -
273-L no failure / interruption
S68A 274-PEN no failure / interruption
275-L no failure / interruption
S68B =
276-PEN no failure / interruption
277-L no failure / interruption
S69A 278-PEN no failure / interruption
279-L no failure / interruption
S69B =
280-PEN no failure / interruption
281-L no failure / interruption
S70A 282-PEN no failure / interruption
283-L no failure / interruption
S70B e - et
284-PEN no failure / interruption
285-L no failure / interruption
S71A 286-PEN no failure / interruption
287-L no failure / interruption
S71B e - et
288-PEN no failure / interruption

Specimen No.

Cables

62

2 cables HDGs FE180 PH90/E30-E90 2x1 mm? 300/500V

63

2 cables HDGs FE180 PH90/E30-E90 2x1 mm? 300/500V

64

2 cables HDGs FE180 PH90/E30-E90 2x1 mm? 300/500V

65

2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm 240V

66

2 cables HDGs FE180 PH90/E30-E90 2x1 mm? 300/500V

67

2 cables HDGsekw FE180 PHI0/E30-E90 2x1 mm? 300/500V

68

2 cables HDGs FE180 PH90/E30-E90 2x1 mm? 300/500V

69

2 cables HTKSHekw FE180 PH90/E30-E90 1x2x0,8 mm 240V

70

2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm 240V

71

2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm 240V

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 S72 to S75 - communication cables

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

289-L no failure / interruption
S72A 290-PEN no failure / interruption
291-L no failure / interruption

S72B =
292-PEN no failure / interruption
293-L no failure / interruption

S73A = e
294-PEN no failure / interruption
295-L no failure / interruption

S73B =
296-PEN no failure / interruption
297-L no failure / interruption
S74A 298-PEN no failure / interruption
299-L no failure / interruption

S74B =
300-PEN no failure / interruption
301-L no failure / interruption

S75A =
302-PEN no failure / interruption
303-L no failure / interruption

S75B =
304-PEN no failure / interruption

Specimen No.

Cables

72

2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm 240V

73

2 cables HTKSHekw FE180 PH90/E30-E90 1x2x0,8 mm 240V

74

2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm 240V

75

2 cables HTKSHekw FE180 PH90/E30-E90 1x2x0,8 mm 240V

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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PHOTOS

Photo taken before the test.

Photo taken before the test.

Photo taken before the test.
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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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Photo taken after the test.

Photo taken after the test.

Photo taken after the test.
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~

FIRES 064/S-30/01/2015-E

TECHNOKABEL]® ceE<CD @ o

(N)HXH FE180 PH90/E90 0.6/1 kV; (N)HXH-J FE180 PH90/E90 0.6/1 kV

FIRE RESISTANT HALOGEN FREE POWER CABLES

APPLICATIONS

(N)HXH FE180 PHS0/ESO 0.6/1 kV and (N)HXH-J FE180 PH90/E®0 0.8/1 kV fire resistant power cables,
insulated and sheathed with halogen free compounds, are intended for supply to fire protection equipment
which is to operate in fire conditions (e.g. water pumps in fire extinguishing systems, smoke removing fans).

Halogen free cables shall be applied in locations where, in case of fire, higher safety for human beings and
expensive electronic equipment is reguired.

Functions of the cables are maintained — power is supplied to equipment which rust operate in fire conditions
and during fire fighting, The cables are flame retardant and their smoke emission is low, emitted fumes are non
toxic and non comosive.

The cables are cerfified br Scientific and Research Development Centre for Fire Protection {Centrum Maukowo-
Badawcze Ochrony Przeciwpozarowe|) at Jozelow,

The cables are suitable for indoor and outdoor installations.

CONSTRUCTION
conductor - bare copper, solid or stranded, according to PM-EN 60228, EN 60228,
RE - single wire round conductor,
RM - multiwire round conductor
insulation - double insulation ,cross-linked silicone rubber - colours in accordance
with PN-HD 308,
filler - filler made of halogen free compound,
inner sheath - inner sheath made of halogen free compound.
sheath - orange, cable sheath made of halogen free compound according to HD 604 51 and
VDE 0276-604 —HM4, [oxygen index bigger than 35%,).
TECHNORABEL 5.A., ul. Nasieiska 55, 04-243 Warszawa, FOLAND wearw technokabel.com.pl K27341410
Export Department; tel +(48) 22 516 97 67, fax +(48) 22 516 97 87 h .l
L O
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CABLES

TECHNOKABEL) cead T

CNRIF-HE 9001;2008
(N)HXH FE180 PH90/E90 0.6/1 KV; (N)HXH-J FE180 PH90/ES0 0.6/1 kV

CHARACTERISTICS

The cables maintain their functions for 90 minutes, meating requireaments of DIN 4102-12 and PN-EN 50200 standards

Operating valtage Q61 kY Dpﬂgallm temperature rangs " - —
uring operation rom -30 to +

:“r““?::n'“' i 4180 rmea during installation from -5 1o +50°C
s i "C. "o, Minimum bending radius: single core cables <15 x cable diamster
rinimum 10" frem multi core cables -12 x cable diameter
Imductance, approximate 0.7 mHkm Cable bustibidit Fotd vestardanit
Canductar termperature limit R, -3

in work conditions + O0°C Cirguit integrity

at short-circult +250°C EsD DiM 410212
WQSME’ of emitted gases per PHS0 FPN-EM 50200 or PN-EN 50362
Pﬂﬁ_r:l 5 26?—?-3. IEC 607542 58 Insulation integrity FET80 IEC 80231-21; IEC B0331-11

. approximate ; L g A

conductivity, approximate 0.4 pSimm Fombasibly tucts m_gm ggﬁiﬁ ﬁ?%ﬁf“
Smoke density Refe

light transmittance, minimum 0% DIN VDE 0266, PN-HD 604 51

"Cirevit Intagrity is dapendant on installation method.
CE€ = the cable mests requirements of the low voltage directive 2006/95/WE

Cokin . Cable .
of conductars : Cable waight of conductors Cableweight] -
conosdor outer C:oppar indax Free ot outar Copper moa Fira koad
Cross secton | Aometer (apr ) i Choaameiar, | dremater iappr } Geer)
i mim kakm kakm kWhAm pm i keykm kakm KWhim
12.0

Other cross«sections and conductor counts available on request,
TECHNOKABEL $.A reserves the right to change specifications without prier notice,

TECHMOKABEL S.A., ul. Nasielska 55, 04-343 Warszawa, POLAND www technokabel.com.pl K2Z73A1410
Export Department: tel #(48) 22 516 07 67, fax +(43) 22 516 07 87 exporiE@technokabel com pl
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CABLES

TECHNOKABEL)® Ccad T =

(N)HXCH FE180 PH90/E90 0.6/1 kV
FIRE RESISTANT HALOGEN FREE POWER CABLES

conductor

insulation

filler

inner sheath
concentric conductor

separator

sheath

APPLICATIONS

{N)HXCH FE180 PHS0/E90 0.6/ kV fire resistant power cables, insulated and sheathed with halogen free
campaunds, are intended for powser supply to fire protection equipment which is to operate in fire conditions (2.9.
water pumps in fire extinguishing systems, smoke removing fans).

Halogen free cables shall be applied in locations where, in case of fire, higher safety for human beings and
expensive electranic equipment is required,

Functions of the cables are maintained — power Is supplied ta equipment which must operate in fire conditions
and during fire fighting. The cables are flame retardant and their smoke emission Is low, emitted fumes are non
toxic and non corrosive,

The cables are certified by Scientific and Research Development Centre for Fire Pretection (Centrum Maukowo-
Badawcze Ochrony Przechwpozarowe-FIB) al Jozefdw

The cables are suitable for indoor and outdoor installations. Laying cables outdoar Is only permitted If additional
UV protection is used.

CONSTRUCTION

conductor - bare copper, solid or stranded, according to EN 60228,

insulation - double insulation cross-linked silicone rubber - colours In accordance with
PN-HD 308,

filler - filler made of halogen free compound,

inner sheath = inner sheath made of halogen free compound,

concentric conductor - concentric conductor made of bare copper wires and a copper tape binder
wrapped over the inner sheath,

separator - polyester tape,

sheath - orange, cable sheath made of halogen free compound according to HD 604 S1
and VDE 0276-604 - HMA4, (axygen index bigger than 35%).

TECHNOKABEL 5.A., ul. Nasielska 55, 04-343 Warszawa, POLAND wiww.techn ckabel.com.pl K2T441505

Export Depantment: tel +(48) 22 516 27 67, fax +(48) 22 516 97 &7 export@technokabel.com.pl

I e
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CABLES

®
TECHNOKABEL Ce <D % "
(N)HXCH FE180 PH90/E90 0.6/1 kV

CHARACTERISTICS
The cables maintain their functions for 90 minutes, meeting raquirements of DIN 4102-12 and PN-EN 50200 standards.

Dperating voltage 0.6 kv Cperating temperature rangs ;
Voltage test 4.0 BV rvs during operation from -30 to +80°C
: during installation from -5 to +50°C
::;"';m e y 110" O-em Minimum bending radius 15 x cable diameter
Inductance, approximate 0.7 mHkm Cahle mnﬂ:usﬂlhlﬂw flame retardant
Corrasivity of emitted gases per Circult integrity
PN-EN 50267-2-3, IEC 60754-2 E20 DM 410212
pH, approximate 6.8 FH&0 PN-EN 50200 or PM-EM 50362
sonductivity, approximate A Insulation integrity FE180  |EC 60331-21; IEC B0331-11
S TN OB Combustisiliy tests PN-EN 80332-3-24, IEC 80332-3-24
x PM-EM 50200 and PN-EN $03&2
light transmittancs, minimum S4%
Referance standards ﬁTﬂ@r&Eﬂﬁlﬁ'ﬂm 02012,

WT.
DIN VDE 0266; PN-HD 604 S1
‘Circuit integrity is dependent on instaliation method,

C€ = the cable meets requirements of the low voltage directive 2006/95/WE

MM Cabla " Numbsar Calbber
AticeNo. | GENAESE | aometer [Copperindex “HEIRN| | AmceNo. | G Endite | cometer [Copper index| SR ANt
CASE-SECHoNn [appr ) Cr0ss-Sechion [RpQr)
mm® mm kg'km kgkm
4:1'3!'10 HE 211 #Bﬂ B?EI

[eosierw | 24 | e | e
—mmﬁﬁ-m

——m

—mm—

[ aeere | 7 | a0 | sw
T losisne | s | 12 | s |
B S AR T

RE - single wire rnunl;t conductor;
R - multiwire round cenductor

Other cross-sections and conductor counts avallable on request.
TECHHOKABEL 5 A raservas the right to change specHications without prior notice.

TECHNOKABEL S.A., ul. Nasielska 55, 04-343 Warszawa, POLAND wwrw m.pl K2T4A1505
Export Department: tel +(48) 22 516 07 67, fax +(48) 22 516 67 87 e hnokabel.com.pl
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CABLES

TECHNOKABEL)® k> T s

NHXH FE180 PH90/E90 0,6/1 kV, NHXH-J FE180 PH90/E90 0,6/1 kV

strona 1z 2

KABLE ELEKTROENERGETYCZNE OGNIOODPORNE, BEZHALOGENOWE

ZASTOSOWANIE

Kable elektroenergetyczne ognicodporne NHXH FE180 PH90/ES0 0,6/1 kV | NHXH-J FE180 PHS0/ES0 0,6/1 kV
o lzolacji | powloce 2z tworzyw bezhalogenowych, przeznaczone sa do stosowania w instalacjach gdzie
wymagane jest zapewnienie bezpieczenstwa ludzi i wyposazenia ze szczegolnym uwzglednieniem instalacji
przeciwpozarowych.

Kable powinny byt instalowane w budynkach 1 obiektach o podwyZszonych wymaganiach przeciwpozarowych,
gdzie niezbedne jest wigksze bezpieczenstwo ludzi | kosztownych urzadzen elekironicznych (funele meira,
szpitale, centra handlowe, supermarkety, kina, teatry, stadiony oraz inne budynki uzytecznosci publicznej).
Kable zapewniaja podtrzymanie funkcji elektrycznych instalacji przez 90 minut. §j. zapewnienie dophywu
energll elektryczne| do urzgdzen, ktérych dziatanie jest niezbedne podczas ewakuac) ludzi | gaszenia pozaru
{np. zasilania pomp wodnych instalacji preeciwpozarowych, wentylatordw oddymiajgcych, klap dymowych,
oswietlenia bezpieczeristwa i ewakuacyjnego, wind strazackich).

Kable posiadajg Certyfikat Zgodnosci | Swiadectwo Dopuszczenia wystawione przez Centrum Naukowo-
Badawcze Ochrony Przeciwpozarowa| w Jozefawie,

Kable nie rozprzestrzeniaja plomienia, emisja dymu jest bardzo niska, a emitowane gazy sa nietoksyczne |
niekorozyjne.

Wykorzystywane sg do uloZenia na stale wewnatrz | na zewnatrz budynkéw, Dla instalac)i 2ewnetrznych musi
byt zapewniona osiona przed promieniowaniem ultrafioletowym (UV). Przy zastosowaniu dodatkowego
zabezpieczenia przed wodg | wilgocia, kable moga byé uktadane w wodzie | bezposrednio w ziemi.

BEUDOWA

- Zyty z migkkich drutow miedzianych wg PN-EN 60228,
RE - jednodrutowe okragle klasy 1,
RM - wielodrutowe okragle klasy 2.

- izolacja zyt wykonana z tasmy mikowe] | tworzywa bezhalogenowego usieciowanego, kolory izotacji 2y
wig normy PH-HD 308,
lub czarny z nadrukowanymi bislymi numerami 2y,
w kablu MHXH-J FE180 PHID/ES0 D61 kV Zielono-20ita 2yta ochronna umieszezona w warstwie
Zewnetrznej,

= Zyly IZolowane skracone warstwawa w asrodek,
- powloka wypeiniajgca wykonana 2 materialu bezhalogenowege,

- powioka kabla wykcnana z materniatu bezhalogenowegeo (HFFR) o wiasnosciach wg PMN-HD 604 31
i VDE 0276-604 - HM4, (indeks tlenowy > 35%) w kolorze pomaranczowym.

TECHNOKABEL 5.4, 04-343 Warszawa, ul. Nasielska 55, POLSKA v teehnokabel. compl oo o ongg
Dziat Sprzedaky: tel. +(48 22) 516 97 97, fax +(48 22) 516 97 9 hnak .l
——— T ——
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CABLES

|TECHI\IOI(ABELI® (R RoHs % e

CNEAH-FIR

NHXH FE180 PH90/E90 0,6/1 kV, NHXH-J FE180 PH30/ES0 0,6/1 kV

strona 222
DANE TEGHNIGZNE
Mapiecie pracy Uy'U 0.8/1 kY Korozyjnosé wydziel. gazdw  bardzo mala, bezhalogenowy
Proba napleciowa 4KV sk e PN-EN 50267-2-3, IEC 60754-2
vl Eskonda Bl konduktywnest, koo 0,4 pSimm
b o Gestost dymu riska gestosé dymu
Indukcyjnase, okolo 0,7 mHkm PHN-EN 6§1024-2, |IEC 61034-2
Maksymalna dopuszezaina przepuszezalnosé
temperatura przy #yle Swiatfa, min. 94 %
wowarunkach pracy + 00T Palnasé kabla rie rezprzestrzenizjacy plofmienia,
przy Zwarciu + 250°C o Zmniejszone palnosc
Praby palnogci PM-EN 60332-1-2, |[EC 60332-1,
Rl IEMRET A PrY : PN-EN 60332-3-24, IEC 60332-3-24,
podczas pracy od - 30 do + S0T Podt ie funkeii-
podezas ukladania od -Sdo+ 50T LENTIRIRE T
Minimalny promien giecia ES0 DI 4102-12
kable jednozylowe 15  srednica kabla PHOD PN-EMN 50200 lub EN 50382
kable wielozylowe 12 x srednica kabla Trwalosé izolacji FE180 IEC §0331-21; IEC 60331-11
Wikonanie wg narmrny AT-06032-0064/2010/2012, WT-T-44,

DiN VDE 0266, PN-HD 604 31

Instalacia kabla -  podwinna by prReprowadIon o certyikowsnyin Syslems Zamacowan kabli Zalecamy stocowanie tlko cartylkowanych sysiemow nosnych
prasbadanych Reania 2 kablami wa nonmy DIN 3102 czesd 12

C € = przewdd speinia wymagania dyrektywy niskonapigciowej 2006/95/WE

Sradnica Masa STRCniCa Masa
Liczba frwdeks ey Liczba I c
xplzelerﬁz'!"zﬁ %‘?"ﬁ iz m? apalania xprzal:rd]ﬂa,d %ﬁ nﬂedﬂ;y [m:l m%a
mm’ M lmfkm ka/kri KW e i Kok ka'km KWhim
4 uzsnE 124 J60

—-iz--r_m
I T S N YT N Y
o s | _en sk o |
—m_-m_-m:z-
CaroRM | w7 | wo | i | om |

—mz_mm
CaxtoRM | 19 | o1 | s | 17 |
(ax3RM | an7 | 1344 | tew | 3m
EIIE--E.E--E-_
(oawme | g | w0 | 10 | s |
m—-ﬁ_m
S0 R 1w | w0 | o | 3 |
(SxpsRM | 433 | ase0 | w0 | 65t |
(7x25RE | s | e | w0 | i |

S0RE | wse | om | s | 1m
—-E-m
n::m--m--:-——

| 24x25RE | aro | s/ | 1sp | 3me |

0% 2,5 RE 28,6 120 1360 EX

N:E zamowienie klienta wykonujemy Imhlu o innych przekrojach i innej liczhie v,
TECHNOKABEL S.A. zastrzega soble prawo do zmiany specyfikac]i bez wezednisjszege uprzedzenia.

Deial Sprzedaty- tel. +(48 22) 516 07 07, fax +(48 22) 516 97 81 sprzedaz@technokabel com pl
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FIRES 064/S-30/01/2015-E Page: 29/65



FIRES-FR-112-15-AUNE ’

CABLES

TECHNOKABEL)® CE €D % e .

NHXCH FE180 PH90/E90 0,6/1 kV

strona 1z 2

KABLE ELEKTROENERGETYCZNE OGNIOODPORNE, BEZHALOGENOWE

ZASTOSOWANIE

Kable elektroenergetyczne ognicodporne NHXCH FE180 PHO0/E90 0,6/1 kV o izolacli | powloce z tworzyw
bezhalogenowych, przeznaczone sg do stosowanla w instalacjach gdzle wymagane jest zapewnlenie
bezpieczenstwa ludzi | wyposaZenia Ze szczegolnym uwzglednieniem instalacji przeciwpoZarowych.

Kable powinny byc instalowane w budynkach i obiektach o podwyZzszonych wymaganiach przeciwpozarowych,
gdzie niezbedne jest wicksze bezpieczenstwe ludzi | kosztownych urzadzen elektronicznych (lunele metra,
szpitale, cenira handlowe, supermarkety, kina, teatry, stadiony oraz inne budynki u2ytecznosci publicznef).
Kable zapewniajg podtrzymanie funkcji elektrycznych instalacji przez 90 minut, tj. zapewnienie dophywu
energii elektryczne] do urzadzen, ktdrych dzistanie jest nizzbedne podczas ewakuac]i ludzi | gaszenia pozaru
(np. zasilania pomp wodnych Instalac)l przeciwpozarowyeh, wentylalordw oddymiajacych, klap dymawych,
péwietlenia bezpleczenstwa | ewakuacyjnego, wind strazackich).

Kable posiadaja Certyfikat Zgodnosci | Swiadectwo Dopuszczenia wystawione przez Centrum MNaukowo-
Badawcze Ochrony Przechwpozarowe| w Jozefowie

Kable nie rozprzestrzeniaja plomienia, emisja dymu jest bardzo niska, a emitowane gazy sg nietoksyczne |
niekorozyine.

Wykorzystywane sg do ulo2enia na state wewnatrz | na 2ewnatrz budynkdw. Dla Instalac)l zewnetrznyech musi
byt zapewniona oslona przed promieniowaniem ultraficletowym (UV). Przy zastosowaniu dodatkowego
ZabezpiecZenia przed woda i wilgocia, kable moga byé ukladane w wodzie | bezposrednio w Ziemi

BUDOWA

- Zyty z miekkich drutéw miedzianych wg PN-EN 60228,
RE - jadnodrutowe okragle klasy 1,
RM - wiglodrutowe okragle klasy 2,

- izolacja zyt wykonana z 1asmy mikowej | tworzywa bezhalogenowego usieciowanego, kolory izolacji 2vi:
wig normy PN-HD 308,
lub czarny 2 nadrukowanymi biatyml numerami 2y,

- 2yly izolowane skrgcone warstwvowo w asrodek,
- powlcka wypeiniajaca wykonana z materiaiu bezhalogenowego,

- Zyta wspoiosiowa wykonana w postaci cbweoju Z drutdw miedzianych golych oraz spirali przeciwskretne] z tasmy
miedziang],

- 2yla wapotosiowa owiniela tasma poliestrowa,

- powioka kabla wykonana z materiafu bezhalogenowego (HFFR) o wlasnosciach wg PM-HD 604 51
i VDE 0276-604 - HM4, (indeks flenowy = 35%) w kolorze pomaranczowym.

TECHNOKABEL 5.4, 04-343 Warszawa, ul. Nasielska 55, POLSKA v technokabel.compl o oponamogis
Dzial Sprzedazy: tel. +{48 22 516 97 97, fax +(48 22) 516 87 &1 sprzedazF@technokabel. com.pl
I B

FIRES 064/S-30/01/2015-E Page: 30/65



FIRES-FR-112-15-AUNE
CABLES
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TECHNOKABEL C€ @ 2 IS0
T 9001:2008
NHXCH FE180 PH90/E90 0,6/1 kV
strona 2z 2
DANE TECHNICZNE
Mapiecie pracy UyU 0.8/1 kv Korozy|nedé wydziel. gazdw  bardzo mala, bezhalogenowy
Prébs naplecio 4KV sk - EF:-EN 50267-2-3, IEC 60754-2
Minimalna rezystancja izolacji v kﬁmmm&. ki D:4 pSimm
¥ R SO W e Gestost dymu niska gestosé dymu
Indukeyjnose, okolo 0.7 mH/km PN-EN 61034-2, IEC 61034-2
Maksymalna depuszczalna przepuszezainoss
temperatura prey 2yle Swiatlia, min. 24 %
w warunkach pracy + ooc Palnost kabla nie rozprzestrzeniajacy plomienia,
REEY SWEIGIU +250C o Zmniejszonej palnoéci
Zakres lemperalur pracy Proby palnosci PMN-EW 80332-1-2, |IEC 603321,
podezas pracy od - 30 do + B80T PN-EN ©0332-3-24, IEC 60332-3-24,
podezas ukfadania od -5do+ 500 Podirzymanie furkcji:
=] DiIN 4102-12
Minimalny promied giecia 15 x Srednica kabla PHS0 PN-EN 50200 lub EN 50362

Trwatasd izolac)i FE180
Wylkionanie wg nommy

Im=talacjs kabla -  powmnna byc

IEC 50331-21; IEC 60331-11

AT-0603-0084/2010/2012, WT-TH-d4d,
DIM VDE 0286, PN-HD 604 51

przeprovedzona na certyfilkowsnym systemie zamooowan kabli. Zelecamy stosowanie tyko certyfikowanych systemow nosnych
przabadanych Keznie 2 kablami wg nomiy DIN 4102 czesd 12

{ € = przewdd spelnia wymagania dyrektywy niskenapigciows] 2006/95'WE
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Na zamowienie klienta wykonujemy kable o innych przekrojach | innej liczbie 2yl
TECHNOKABEL 5.A. zastrzega sobie prawo do zmiany specyfikac]i bez wezesniejszego uprzedzenia,

TECHMOKABEL 5.A., 04-343 Warszawa, ul. Masielska 55, POLSKA
Dzial Sprzedazy: tel. +(48 22) 516 07 07, fax +(48 22) 516 87
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HTKSH FE180 PH90/E30-E90, HTKSHekw FE180 PH90/E30-E90

page 1of 2

FIRE RESISTANT HALOGEN FREE CABLES

APPLICATIONS

HTK3H FE180 PH90/E30-E90 and HTKSHekw FE180 PHE0/E30-E90 fire resistant and halogen free cables are
intended for installation in alarm, signalling, transmission, sound warmning and similar systems, also for data

rocessing systems and for analogue or digital data transmission in industrial electronics and control applications
n abjects of sharp fire protection requirements, particularly in fire alarm and fire automatic contral systems

Halogen free cables are applied in locations where, in case of fire, higher safety for human beings and expansive
electronic equipment is required.

Functions of the cables are maintained — data are fransmitted and power is supplied to equipment which must
cperate in fire conditions and during fire fighting (e.9. emergency lighting). The cables are flame retardant and
their smoke emission is low, emitted fumes are non taxic and non carrosive.

Cable circuits are protected by an overall electrostatic shield against external electric field interferences.
Tha cables are suitabla for indoar installations.

CONSTRUCTION

conductor - bare copper, solid,

insulation - mica tape and halogen free compound insulation - colours in accordance with
PM-92/T-80321 standard,

pair = insulated conductors twisted into pairs,

cable core - pairs lald-up into a cable core,

separator - polyester tape,

shielding = overall electrostatic shield incorporating a plastic laminated metal foil and a tinned

copper drain wire —only in HTKSHekw FE180 PH30/E30-E90,

red, cable sheath made of halogen free compound according to EN 50290-2-27 and
VDE 0250-214 = HM2

sheath

TECHNOKABEL SA, 04-342 Warszawa, ul. Naslelska 55, POLAND WA, n | ! K215402W2015
Export Department: tel «(48 22) 516 07 67, fax +{48 22) £16 97 87 export@technokabel com.pl
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HTKSH FE180 PH90/E30-E90, HTKSHekw FE180 PH90/E30-E90
page 2 of 2
CHARACTERISTICS
Cable type HTKSH FE180 PHOOYE3C-E20 HTKEHekw FE180 PHOO/ESO-EQD
Conductor diameter mm |08 |10)|14 |18 |23 |28 |08 |10 |14 |18 |23 |28
Conductor cross-section mm® | 05 |075| 15| 25| 4 6 |05 |075| 15|25 | 4 &
DC loop resistance at 20°C, makimum | SWkm | 75 | 48 (24.5(14.9| 63 | 63 | 75 | 48 |245[149| 8.3 | 6.3
Capacitance between | Madmum e 120 | 120 | 120 | 120 | 120 | 120 | 200 | 200 | 200 | 200 | 200 | 200
conductors st 1kHz | ayerage 60 | 70 | 70 | 70 | 100 | 100 | 90 | 130 | 130 | 130 | 150 | 150
Operating valtage 240\ Cperaling temperature range .
Vohage st , 1.5 e Gung argion  from ~519+ 80°C
::::f:::.:r::;;:i;:h:'m”m Eu:r:ﬁk}: Minimum bending radius 10 x cable diameter
ol ! i Cable combustibility flame retardant
gﬁ”éﬁ'ﬁzggeg'aﬂ?gg%ﬁ%fﬁ Fire resistance ad minutes at 842°C
pH, appraximats £.8 Combustibility tests PM-EN €0332-1-2, |[EC 503321,
conductivity, approximata 0.4 psSimm PN-EM 80332-3-22 [EC 80332-3-22(cat. &)

Smoke density per
PM-EN 50268-2-3, IEC 61034-2

Cireuit intagrity

E30-E20

PHS0
Insulation integrity FE180
Reference standards

DIM 4102-12
PN-EMN 50200 or EN 50362

IEC 60331-21; IEC 80331-11
WT-TK43. PN - 52/T-80321

Clhrouit integrity Is dependent on installation method

CE = the cable meets requirements of the low voltage directive 2006/95/WE

MNumber Cable Cable Humber Cable ) Cable
e | YRR e | it e | TEmae | aaeh | W | yeow
BT iappr appr] disimier {appr ) Lepar.)
(i1 T kgsm kakm T i kg kkm
HTKEH 1x2x0.8 8.1 26 k11 HTKSHekw | 1x2x038 52 10.8 33
HTKEH 2x2x08 7.8 18,2 8a HTKSHekw |30x2x08 i& 234 480
HTKSH |40x2x08 25 384 T40 HTKSHakw | 1x2x1.0 55 16,6 40
HTKEH S0x2x08 266 480 1010 HTESHekw | 2x2x1.0 a5 31.8 7]
HTKSH 1x2x1.0 6.5 154 ar HTKSHekw | 1x2x1.4 6.3 30 &7
HTKESH 2x2x1.0 8.4 30.7 T2 HTESHakw | 22 % 1.4 9.8 59 108
HTKEH Texdxid 6.2 288 29 HTKSHekw | Gu2x1.4 14.0 174 278
HTKSH 2x2514 8.7 58 105 HTKSHekw | 1x2x1.8 L | 48,2 &0
HTKEH Jn2x14 10.3 BS 142 HTESHekw | 12k 2.3 3.0 T8 122
HTKEH Txdnid &0 48 BT HTKSHakw | 2x2x2.3 14.2 185 240
HTKSH 1x2xd3 a7 B0 123 HTKSHekw | 1x2x 28 10.0 116 1683
HTKSH 1228 4.3 118 165
case o T coe e e
HTESH 1 x2 x0.8 0.08 HTKEH 1 x2x1.8 019
HTHSH 2 x2 x 0.8 017 HTKSH 1 x2x2.3 02
HTKSH 1 %2 x1.0 010 HTKSH1x2x28 0.26
HTHSH 2x2x 1.0 0.19 HTKSHekw 1 222 0.8 0.0
HTHRSH 1x2x 1.4 012 HTESHekw 1 22 % 1.0 .10
HTKSH 2x2x14 022 HTESHelow 1 x2% 1.4 12
HTKSH 3 x2x 1.4 0.28 HTKSHekw 1 x2x 1.8 020
Othar diamaters and eanductor eaunts available on request.
TECHNOKABEL 5.A reserves the right to change specifications without prior notice.
TECHNOKABEL 54, 04-343 Warszawa, ul. Masielska 55, POLAND wrw technokabel. com.pl K215402W2015

Export Department: tel +(48 22) 516 97 67. fax +(48 22) 516 o7 87
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HDGs(zo) FE180 PH90/E30-E90, HDGsekw(zo) FE180 PH90/E30-E90
HLGs(zo) FE180 PH90/E30-E90, HLGsekw(zo) FE180 PH90/E30-E90

page 1af 3
FIRE RESISTANT HALOGEN FREE POWER CABLES

APPLICATIONS

HDGs{zo) FE120 PHS0/E30-E90 300/500 V, HLGs(20) FE120 PHS0/E30-E30 300/500 V fire resislant cables
and HDGsekw(2o) FE180 PH90/E30-E90 300/500 V, HLG=ekw(zo) FE180 PHO0/E30-E90 300/500 V screenad
fire resistant cables, are intended for power supply 1o fire protection equipment which is 1o operate in fire
conditions. The cables are sultable for installation in alarm, signalling, transmission, sound warning and similar
systems.

Halogen free cables shall be applied in locations where. in case of fire, higher safety for human beings and
expensive electronic equipment is required.

Functions of the cables are maintained — power is supplied to equipment which must operate in fire conditions
and during fire fighting. The cables are flame retardant and their smoke emission is low, emitted fumes are non
toxic and non corrosive

The cables are certified by Scientific and Research Development Centre for Fire Protection {Centrum Maukowo-
Badawecze Ochrony Przechwpozarowe]) at Jozefdw

An overall electrastatic shigld (ekw) In screened cables protects cable circults against interference by external
electric fields.

CONSTRUCTION

—bare copper, sin%le wires (D) or stranded multi wire (L), round conductors meeting requirements of class 1 or &
per PM-EN 60228,

- special silicone rubber insulation,

- identification colour code according to PM-HD 308 82,

~insulated conductors laid-up in layers,

- cable core wrapped In polyester tape - In HDGsekw and HLGsekw,

- overal| electrostatic shigld incorporating aluminium-polyester tape and stranded annealed tinned copper drain
wire - in HDGsekw and HLGsekw,

-red cable sheath of halegen free compound.

TECHNOKABEL SA, 04-343 Warszawa, Ul. Nasielska 55, POLAND  www.technokabel com ol G
Export Department: tel +(48 22) 516 07 67, fax +(48 22) 516 9787 ex nokabel com pl
I e
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HDGs(zo) FE180 PH90/E30-E90, HDGsekw(zo) FE180 PH90/E30-E90
HLGs(zo) FE180 PH90/E30-E90, HLGsekw(zo) FE180 PHI0/E30-E90

page 2 of 3
CHARACTERISTICS
Conductor diameter mim 1,0 1.1 1.4 1,8 2.3 2.8
Conductar cross-section mm® | 0,75 1 1,5 2,5 4 B
DC conductor resistance at 20°C, madmum | Qkm 26,0 19,5 13,3 7,08 405 3,30
Capacitance between conduciors
at 1 kHz, — e AEMKM 120 120 120 120 120 120
— average 70 70 &0 an 100 100
Operaling voltage Uy 300/500 V Corrosivity of emitted gases  very low, halogen free
PM-EM 50267-2-3, |EC 60754-2
‘-."oltagl.!taat o 2 Kvrms pH, aprox. 6.5
Insulatian resistivity at 20°C, conductrity, aprox, 0.4 pSicm
minimum 500 ML2-km Smoke density per low smoke density
Inductance, appraximate 0,7 mH/km PMN-EN 50268-2-3, IEC 61034-2
; light
Go?ﬂ"ﬂ?}" t:ﬂmngmrﬁzre s + g5 transmittance, minimum 94 %
in short-gireuit (max 5 =) +250°C Cable combustibility fiame retardant
Operating temperature range Combustibility tests PN-EM 60332-1-2, |IEC 603321,
du:ing pperah'qn from - 25 to + 85°C PM-EMN B80332-3-22, IEC 80332-3-22 (cal.A)
during installation from -10to + 50°C Circuit -ntegnty'
Minimum bending radius E30-E80 DIM 4102-12
HOGs{mkw) cables 10 ¥ cable diameter PHOO PM-EMN 50200 or EM 50362
hLSs(micabies G x cable diameter | iotion integrity FE180  |EG 60331-21; IEC 60331-11
Feference standards AT-803-0243/2008/2014 and WT-TK-48

Cireuit inteqrity is dependant on installation method.

{ € = the cable meets requirements of the low voltage directive 2006/95WE

TECHNOKABEL SA, 04-243 Warszawa, ul. Nasielska 55 POLAND i n l Ka19A0TINI0T4
Export Department: tel +(48 22) 516 97 67, fax +{48 22) 516 97 a7 expot@technokabel.com.pl
L e
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HDGs FE180 PH90/E30-E90, HDGsekw FE180 PH90/E30-E90
HLGs FE180 PH90/E30-E90, HLGsekw FE180 PH90/E30-E90

stroma 3z 3
Humber Murm tar
Cabie e e Copper E:b"t Catle i pro-oed Cegper ‘:""';1
bype % conductor | diameter finei rap?r] type x conductor | diameter index F:F:Ef-.‘
Cross- {apor.) Cross- {appr.}
section saction
mm? minm kg/km kgikm mm® mnm kgikm kgikm
HDGs 2%0,75 6.4 14,4 50 HODGs Sxd 12,7 192 305
HDGs 2x1 E6 18,2 55 HOGs 5xi 14,9 288 420
HDGs 2x15 T.5 28.8 75 HDGE Te1l5 10.7 101 180
HOGs Zx25 ES 48 105 HOiE T 25 124 188 286
HDGs Zu4 53 77 140 HLGS 2x1 6.8 19,2 5
HDiGs 2x6 11,8 115 155 HLGs 2x15 8.0 288 s
HDGs 3075 B.5 1.6 52 HLGs 2x25 9.4 448 110
HDGs Tx1 £.8 I5E =1 HLGs Ixi 5 288 72
HDGS dx1h B.2 432 95 HLGS Ju1h B.6 432 85
HDGs 3x2h6 8.4 r2 137 HLGS Fxldb 99 T2 148
HDGs Ixd 106 115 191 HDGs 4x1 8.0 384 44
HDGs ixe 12.5 173 275 HDGs 4xi8 8.4 53 130
HDGs 4 x0.75 T.3 28.8 a7 HDGsekw 2x1 8.6 264 59
HDGs 451 T8 #E4 e HOGsekw 2115 i 80 TF
HDGs 4x15 B9 58 122 HD Geekw 2x25 8.1 £5.0 114
HOGe 4x25 104 =l 180 HDGaakw Ax18 81 50,0 101
HDGs 4 x4 1.6 154 235 HDGsgkw x25 9.6 73,0 148
HDGs 4x8 136 230 340 HLGsskw 2x1 7.0 19.2 T3
HDGs Ex0QT5 BA 36 BB HLGsekw 2x1.5 B.O 38 Bl
HDGs ST B.4 48 121 HLGakw 2x4 10,5 -] 148
HDGs 5x15 a7 T2 181
HDGs x25 11,4 120 220
Other cross-sections and conductor counts available on request.
TECHNOKABEL S.A reserves the right to change specifications without prior notice.
TECHNOKABEL SA, 0d-343 Warszawa, ul, Masielska 55, POLSKA, worw technokabel com.m oy ssmvwanid
Dzlalk Spreedagy: tel. +{48 22) 516 97 97, fax +(48 22) 516 57 N sprzedaz@echnakabel com. pl
I B
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HTKGs FE180 PH90/E30 110 V, HTKGsekw FE180 PH90/E30 110V
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FIRE RESISTANT HALOGEN FREE ALARM CABLES

APPLICATIONS

HTKGs FE180 PH90/E30 110V, fire resistant cables and HTKGsekw FE180 PH90/E30 110 V screened fire
resistant cables, are Intended for power supply to fire protection equipment which is to operate in fire conditions
The cables are suitable for installation in alarm, signalling, transmission, sound warning and similar systems,

Halogen free cables shall be applied in locations where, in case of fire, higher safety for human beings and
expensive electronic equipment is required,

Functions of the cables are maintained — power is supplied to equipment which must operate in fire conditions
and during fire fighting. The cables are flame retardant and their smoke emission is low, emitted fumes are non
toxic and non corrosive.

An overall electrostatic shield (ekw) In screened cables protects cable circults against interference by extarnal
electric fields,

CONSTRUCTION
- bare copper, single wire, round conductors meeting requirements of class 1 per PN-EN 60228,

- special silicone rubber insulation,

- identification colour code accarding to PH-HD 208 S2,
=insulated conductors laid-up in layers.

~cable core wrapped in polyester tape - in HTKGsekw,

—-overall electrostatic shield incorporating aluminium-polyester tape and stranded annealed tinned copper drain
wire - in HTKGsekw,

—red cable sheath of halegen free compaound.

TECHNCKABEL SA, 04-343 \Warszawa, ul. Nasielska 55, POLAND  www.techn |.com.pl KA1505
Export Department: tel +(48 22) 516 97 67, fax +{48 22) 516 87 87 rl h 1 |
I B
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HTKGs FE180 PH90/E30 110V, HTKGsekw FE180 PH90/E30 110V
page 2 of 2
CHARACTERISTICS
Conductor eross-section mm® 05 | 0.75
Conductor diameter mm 0.8 1.0
DG conductor resistance at 20°C, maximum Rkm 36 | 24.5
Capacitance between maximum AFTkm 120 | 120
conductors al 1 kHz average T 70
Cperating voltage U.U 110V Cormosivity of amitted gases  very low, halogen fres
"JGHE.QE' tast 1_5 k"..-'rms F,H apm EP'E'-EN E'}:ET'Z'j. |E': 60?54‘2
Insulation resistivity at 20°C, mﬁductim-_.-. ApToX. 0.4 gSiem
minimum : 500 Mix-km Smoke density lve smoke density
Inductance, approximate 0.7 mH/km PM-EM S0265-2-3, IEC §1034-2
W'}:":VT,; ”;“;5?,;3,5,”;” o + 85°%C Cable combustibility flarme retardant
in short-circuit (max S s} + 250°C Combustibility tests PM-EM B0332-1-2, IEC G0332-1,
Operating temperature range : PN-EM 80332-3-22, |[EC BO332-3-22 (cat.h)
during operation from-25to + 85°C  Circult integrity
during installation fram =10 to + 50°C E30 LM 4102-12
Winirmum bﬂ‘l‘fding radius FPHE0 FPM-EM 50200 or EM 50362
HTK.Gs(ekw) cables 10 x cable diameter  Insulation integrity FE180  IEC 60331-21; IEC B0231-11
“Clreult integrity is dependent on installation mathed
{ € = the cable meets requirements of the low voltage directive 2006/95/WE
Mum b
Caple Cabis
Cable conductors | _ouler Copper | Coinht
d ] d
N = e e
mm* mm kgikm kgikm
HTHEGs 2x08 4.2 9.8 22
HTKGE 2x0.78 48 144 29
HTEGsekw 2x05 4.4 12.4 26
HTE Gsekw 2x0.78 4.E 182 33
Other cross-sections and conductor counts available on request
TECHNOKABEL S.A reserves the right to change specifications without prior notice,
TECHNOKABEL SA, 04-343 Warszawa, ul. Nasielska 55, POLAND wiww technokabel. com_pl KA1EDS
Export Dapartmant: tel +(48 22) 516 97 67, fax +(48 22) 516 57 &7 enport@technokabel.com.pl
I e
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No . . .
No FIRES Type of cable Position Description of construction
1 48 NHXCH FE180 PH90/EQ0 4x50/25 RM 0.6/1 kV
2 NHXCH FE180 PH90/E90 4x50/25 RM 0.6/1 kV
3 49 NHXH-J FE180 PH90/E90 4x50 RM 0.6/1 kV
4 NHXH-J FE180 PH90/EQ0 4x50 RM 0.6/1 kV
5 NHXCH FE180 PH90/E90 4x1.5/1.5 RE 0.6/1 kV

50 Cable ladders DUP600H60/1.5 m / 25kg/m /
6 NHXCH FE180 PH90/EQ0 4x1.5/1.5 RE 0.6/1 kV 1 steel thickness 1,5 mm

Consoles WPCB, hangers UTM/UTMO,
7 | gy |NHXH-J FE180 PHO0/EQ0 4x1.5 RE 0.6/1 kV anchors R-HPT Il A4-10
8 NHXH-J FE180 PHO0/E9Q0 4x1.5 RE 0.6/1 kV
9 72 HTKSH FE180 PH90/E30-E90 1x2x0.8 mm 240V
10 HTKSH FE180 PH90/E30-E90 1x2x0.8 mm 240V
11 73 HTKSHekw FE180 PH90/E30-E90 1x2x0.8 mm 240V
12 HTKSHekw FE180 PH90/E30-E90 1x2x0.8 mm 240 V
13 47 (N)HXH-J FE180 PH90/E90 4x50 RM 0.6/1 kV
14 (N)HXH-J FE180 PH90/EQ0 4x50 RM 0.6/1 kV
_ Cable trays KFL300H60 1.5 m /8kg/m /

15 46 (N)HXH-J FE180 PH90/E9Q0 4x1.5 RE 0.6/1 kV 2 steel thickness 0.7 mm
16 (N)HXH-J FE180 PH90/E90 4x1.5 RE 0.6/1 kV Brackets WWS/WWSO300
17 n HTKSH FE180 PH90/E30-E90 1x2x0.8 mm 240V
18 HTKSH FE180 PH90/E30-E9Q0 1x2x0.8 mm 240V
19 43 NHXH-J FE180 PH90/E9Q0 4x1.5 RE 0.6/1 kV + PMO1
20 42 (N)HXH-J FE180 PH90/E90 4x1.5 RE 0.6/1 kV
21 (N)HXH-J FE180 PH90/E9Q0 4x1.5 RE 0.6/1 kV
22 a1 (N)HXH-J FE180 PH90/E90 4x50 RM 0.6/1 kV
23 (N)HXH-J FE180 PHO0/EQ0 4x50 RM 0.6/1 KV Cable mesh trays Kz'?)%'fn? SO400HE0/L.5m /
24 (N)HXCH FE180 PH90/E90 4x50/25 RM 0.6/1 kV 3 Supports CWP40H22/05, threaded rods PGM12,

40 anchors R-DCA 12. 2 x fireboxes PMO1 fixed
25 (N)HXCH FE180 PH90/E90 4x50/25 RM 0.6/1 kV directly to cable mesh tray side
26 39 (N)HXCH FE180 PH9O0/E9Q0 4x1.5/1.5 RE 0.6/1 kV
27 (N)HXCH FE180 PH90/E90 4x1.5/1.5 RE 0.6/1 kV
28 66 HDGs FE180 PH90/E30-E90 2x1 mm? 300/500 V
29 HDGs FE180 PHI0/E30-E90 2x1 mm? 300/500 V
30 65 HTKSH FE180 PH90/E30-E90 1x2x0.8 mm 240V
31 HTKSH FE180 PH90/E30-E90 1x2x0.8 mm 240V
32 38 NHXH-J FE180 PHO0/E9Q0 4x1.5 RE 0.6/1 kV
33 NHXH-J FE180 PHO0/E9Q0 4x1.5 RE 0.6/1 kV

Cable mesh trays KDS/KDSO400H60/1.5 m /
34 37 NHXH-J FE180 PH90/E90 4x50 RM 0.6/1 kV 4 20kg/m
Supports CWP40H22/05, threaded rods PGM12,

35 NHXH-J FE180 PH90/EQ0 4x50 RM 0.6/1 kV anchors R-DCA 12
36 36 NHXCH FE180 PH90/EQ0 4x50/25 RM 0.6/1 kV
37 NHXCH FE180 PH90/EQ0 4x50/25 RM 0.6/1 kV
38 35 NHXCH FE180 PH90/E90 4x1.5/1.5 RE 0.6/1 kV
39 NHXCH FE180 PH90/E90 4x1.5/1.5 RE 0.6/1 kV

——
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No . . .

No FIRES Type of cable Position Description of construction
40 34 NHXH-J FE180 PH90/E90 4x50 RM 0.6/1 kV

Cable trays KGJ/KGOJ400H60 + partition/ 1.5 m
41 NHXH-J FE180 PH90/E90 4x50 RM 0.6/1 kV 5 /20kg/m / steel thickness 0,9 mm

Supports CWP40H22/05, threaded rods PGM12,
42 | ., |[NHXH-JFE180 PH90/EQ0 4x1.5 RE 0.6/1 kV anchors R-DCA 12
43 NHXH-J FE180 PH90/E90 4x1.5 RE 0.6/1 kV
44 | 28 | (N)HXH-J FE180 PH90/E9Q0 4x1.5 RE 0.6/1kV + PMO2
45 63 HDGs FE180 PH90/E30-E90 2x1 mm?® 300/500 V

2 Cable ladders DUD400H60 + partition/ 1.5 m /
46 HDGs FE180 PH90/E30-E90 2x1 mm* 300/500 V 20kg/m / steel thickness 1,2 mm.
47 (N)HXH-J FE180 PH90/E90 4x50 RM 0.6/1 kV 6 SUppOftS CWP40H22/05, threaded rods PGMlZ,
27 anchors R-DCA 12, 2 x fireboxes PMO2 fixed

48 (N)HXH-J FE180 PH90/E90 4x50 RM 0.6/1 kV directly to cable ladders side
49 26 (N)HXH-J FE180 PH90/E9Q0 4x1.5 RE 0.6/1 kV
50 (N)HXH-J FE180 PH90/E9Q0 4x1.5 RE 0.6/1 kV
51 o5 (N)HXH-J FE180 PH90/EQ0 4x50 RM 0.6/1 kV
52 (N)HXH-J FE180 PH90/E90 4x50 RM 0.6/1 kV

Cable mesh trays KDS/KDSO400H60 + partition
53 24 (N)HXH-J FE180 PH90/EQ0 4x1.5 RE 0.6/1 kV 7 1.5 m/ 20kg/m

Supports CWP40H22/05, threaded rods PGM12,
54 (N)HXH-J FE180 PH90/EQ0 4x1.5 RE 0.6/1 kV anchors R-DCA 12
55 62 HDGs FE180 PH90/E30-E90 2x1 mm* 300/500 V
56 HDGs FE180 PH90/E30-E90 2x1 mm* 300/500 V
57 23 (N)HXH-J FE180 PH90/EQ0 4x50 RM 0.6/1 kV
58 (N)HXH-J FE180 PH90/E90 4x50 RM 0.6/1 kV

Cable trays KGJ/IKGOJ400H60/1.5 m /20kg/m /
59 29 (N)HXH-J FE180 PH90/EQ0 4x1.5 RE 0.6/1 kV 8 steel thickness 0,9 mm

Supports CWP40H22/05, threaded rods PGM12,
60 (N)HXH-J FE180 PH90/E90 4x1.5 RE 0.6/1 kV anchors R-DCA 12
61 61 HTKSH FE180 PH90/E30-E90 1x2x0.8 mm 240V
62 HTKSH FE180 PH90/E30-E90 1x2x0.8 mm 240V
63 NHXH FE180 PH90/EQ0 1x240 RM 0.6/1 kV
64 NHXH FE180 PH90/E90 1x240 RM 0.6/1 kV
65 16 NHXH FE180 PH90/E90 1x240 RM 0.6/1 kV
66 NHXH FE180 PH90/EQ0 1x240 RM 0.6/1 kV
67 NHXH FE180 PH90/EQ0 1x240 RM 0.6/1 kV

Cable ladders DUP600H60/1.5 m / 25kg/m
68 NHXH FE180 PH90/E90 1x240 RM 0.6/1 kV 9 steel thickness 1,5 mm
Consoles WPDH, brackets WWCH600,

69 NHXH FE180 PH90/EQ0 1x16 RM 0.6/1 kV anchors R-HPT Il A4 - 10.
70 NHXH FE180 PH90/EQ0 1x16 RM 0.6/1 kV
71 15 NHXH FE180 PH90/EQ0 1x16 RM 0.6/1 kV
72 NHXH FE180 PH90/E90 1x16 RM 0.6/1 kV
73 NHXH FE180 PH90/E90 1x16 RM 0.6/1 kV
74 NHXH FE180 PH90/E9Q0 1x16 RM 0.6/1 kV
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75 14 NHXCH FE180 PH90/EQ0 4x1.5/1.5 RE 0.6/1 kV
76 NHXCH FE180 PH90/EQ0 4x1.5/1.5 RE 0.6/1 kV
77 13 NHXCH FE180 PH90/EQ0 4x50/25 RM 0.6/1 kV
78 NHXCH FE180 PH90/EQ0 4x50/25 RM 0.6/1 kV
79 NHXH-J FE180 PH90/E90 4x50 RM 0.6/1 kV
12 Cable ladders DUPB0OH60/1m / 40kg/m /
80 NHXH-J FE180 PH90/EQ0 4x50 RM 0.6/1 kV 10 steel thickness 1,5 mm
Consoles WPDH fixed to lintels on floor,
81| ,, |NHXH-JFE180 PHI0/EQQ 4x1.5 RE 0.6/1kV brackets WWCH600
82 NHXH-J FE180 PHO0/E9Q0 4x1.5 RE 0.6/1 kV
83 57 HTKSH FE180 PH90/E30-E90 1x2x0.8 mm 240V
84 HTKSH FE180 PH90/E30-E90 1x2x0.8 mm 240V
85 56 HTKGs FE180 PH90/E30 2x0.75 mm? 110V
86 HTKGs FE180 PH90/E30 2x0.75 mm? 110V
87 10 (N)HXCH FE180 PHO0/E9Q0 4x1.5/1.5 RE 0.6/1 kV
88 (N)HXCH FE180 PH90/E90 4x1.5/1.5 RE 0.6/1 kV
89 9 (N)HXCH FE180 PH90/E90 4x50/25 RM 0.6/1 kV
90 (N)HXCH FE180 PH90/E90 4x50/25 RM 0.6/1 kV
91 (N)HXH-J FE180 PH90/E9Q0 4x50 RM 0.6/1 kV
8 Cable ladders DUP600H60/1m / 40kg/m /
92 (N)HXH-J FE180 PH90/EQ0 4x50 RM 0.6/1 kV steel thickness 1,5 mm
1 Consoles WPDH fixed to lintels on floor
93 7 (N)HXH-J FE180 PH90/EQ0 4x1.5 RE 0.6/1 kV brackets WWCH600
94 (N)HXH-J FE180 PH90/E9Q0 4x1.5 RE 0.6/1 kV
95 55 HDGs FE180 PHI0/E30-E90 2x1 mm* 300/500 V
96 HDGs FE180 PH90/E30-E90 2x1 mm* 300/500 V
97 54 HTKSHekw FE180 PH90/E30-E90 1x2x0.8 mm 240V
98 HTKSHekw FE180 PH90/E30-E90 1x2x0.8 mm 240V
99 53 HDGs FE180 PH90/E30-E90 2x1 mm2 300/500 V
100 HDGs FE180 PH90/E30-E90 2x1 mm2 300/500 V
101 50 HDGsekw FE180 PH90/E30-E90 2x1 mm2 300/500 V
102 HDGsekw FE180 PH90/E30-E90 2x1 mm2 300/500 V
103] g | (N)HXH-J FE180 PHOO/ES0 4x1.5 RE 0.6/1 kV Cable ladders DUPBOOHB0/1.5 m / 25kg/m /
104 (N)HXH-J FE180 PH90/E9Q0 4x1.5 RE 0.6/1 kV 12 steel thickness 1,5 mm
Consoles WPCB, hangers UTM/UTMO,
105 5 (N)HXCH FE180 PH90/EQ0 4x1.5/1.5 RE 0.6/1 kV anchors R-HPT Il A4-10
106 (N)HXCH FE180 PH90/EQ0 4x1.5/1.5 RE 0.6/1 kV
107 4 (N)HXH-J FE180 PH90/EQ0 4x50 RM 0.6/1 kV
108 (N)HXH-J FE180 PH90/E90 4x50 RM 0.6/1 kV
109 3 (N)HXCH FE180 PH90/E90 4x50/25 RM 0.6/1 kV
110 (N)HXCH FE180 PH9O0/E9Q0 4x50/25 RM 0.6/1 kV
111 NHXH-J FE180 PH90/EQ0 4x1.5 RE 0.6/1 kV
2 Cable ladders DUD300H60/1.5 m / 8kg/m
112 NHXH-J FE180 PH90/E9Q0 4x1.5 RE 0.6/1 kV 13 steel thickness 1,2 mm
Brackets WWS/WWSO300 +
113 1 NHXH-J FE180 PH90/E90 4x50 RM 0.6/1 kV 2 x chemical anchors R-KEM
114 NHXH-J FE180 PH90/E90 4x50 RM 0.6/1 kV
L B
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Track i f plastic pipes (HF) fi
115| . | HTKSHekw FE180 PHOO/E30-E90 1x2x0.8 mm 240V trrg%e'zsoirg;d;eoeIpsﬁset;spéft’erzpfres)er'])t(?gcff
. construction) on ceiling by clips (UDF) and steel
116 HTKSHekw FE180 PH90/E30-E90 1x2x0.8 mm 240V self-drilling screws (SMD4,8x16) in spacing of 600
117 HDGs FE180 PH90/E30-E90 2x1 mm® 300/500 V mm. Cables are embedded inside the pipes.
64 14 Threaded rods (PG M8) are fixed to trapezoidal
118 HDGs FE180 PH90/E30-E90 2x1 mm? 300/500 V sheet by hanger (WT/WTO120) in distance of 600
mm from front and rear wall of furnace. Plastic
119 24 HTKSH FE180 PHO0/E30-E90 1x2x0.8 mm 240V pipes are fixed to threaded rods vertically by clips
(KSA) in distance ~ 600 mm. Threaded rods are
120 HTKSH FE180 PH90/E30-E90 1x2x0.8 mm 240V loaded with 10 kg.
121| o | HTKSH FE180 PHOO/E30-E90 1x2x0.8 mm 240V
122 HTKSH FE180 PHOO/E30-E90 1x2x0.8 mm 240V 5 nglnegzrzsvr:/ts?}ga}éEiﬁfgfdigﬁggglgg%gim
123| o | HTKSHekw FE180 PHIO/E30-E90 1x2x0.8 mm 240 V anchors R-DCA06 (TRSOMS)
124 HTKSHekw FE180 PHO0/E30-E90 1x2x0.8 mm 240 V
125| o | HDGs FE180 PHO0/E30-E90 2x1 mm? 300/500 V
126 HDGs FE180 PHO0/E30-E90 2x1 mm? 300/500 V 1 ng'rfg?rzsvr\‘/g%’;’éﬁﬁgj@gﬁggg’ggfﬂ?@
127| . | HDGsekw FE180 PHI0/E30-E90 2x1 mm? 300/500 V anchors R-DCA06 (TRSOM6)
128 HDGsekw FE180 PHI0/E30-E90 2x1 mm? 300/500 V
129| ,c | NHXH-J FE180 PHOO/EQ0 4xL.5 RE 0.6/1 kV
130 NHXH-J FE180 PHI0/EQ0 4xL.5 RE 0.6/1 KV . Cl_ii’r:ge”::\slcst%sl (P)(ODf/t ﬁzidoé??:diogé“l\'ﬂ‘g’i"
181] ,, |[NHXH-J FE180 PHI0/E90 4x16 RM 0.6/1 kV anchors R-DCA06 (TRSOM6)
132 NHXH-J FE180 PHO0/E90 4x16 RM 0.6/1 kV
133| ,, | (N)HXH-J FE180 PHO0/E90 4x1.5 RE 0.6/1KV
134 (N)HXH-J FE180 PHOO/E90 4x1.5 RE 0.6/1 KV " %e:)r:genr]:\sl\r;strl?éigODf{ﬁll'Deido;c??gdioggl\lA(g/T
135| 5, |(N)HXH-J FE180 PHOO/E90 5x16 RE 0.6/1 KV anchors R-DCA06 (TRSOM6)
136 (N)HXH-J FE180 PH90/E90 5x16 RE 0.6/1 kV
137| 30 | NHXH-J FE180 PH90/EQ0 4x1.5 RE 0.6/1 KV
138| 29 | NHXH-J FE180 PH90/E90 4x50 RM 0.6/1 KV
139| 30 | NHXH-J FE180 PHI0/EQQ 4xL.5 RE 0.6/1 kV Track is made of steel pipes RU (@ 15 mm, & 63,5
X mm) fixed to ceiling by hangers (OBS), threaded
140| 29 | NHXH-J FE180 PH90/E90 4x50 RM 0.6/1 KV 19 rods (PG M6) and internally threaded wedge
21 anchors (R-DCA 06) in spacing of 1500 mm.
141 (N)HXCH FE180 PH90/E9Q0 4x1.5/1.5 RE 0.6/1 kV Cables are embedded inside the pipes. Steel pipes
142 | 20 | (N)HXCH FE180 PH90/EQ0 4x50/25 RM 0.6/1 kV are at mid-length separated without offset.
143| 21 | (\)HXCH FE180 PH90/EQ0 4x1.5/1.5 RE 0.6/1 kV
144 | 20 | (N)HXCH FE180 PHO0/E90 4x50/25 RM 0.6/1 kV
145 HTKSHekw FE180 PH90/E30-E90 1x2x0.8 mm 240 V . . .
60 Track is made of double cable clips (UDFB) fixed
146 HTKSHekw FE180 PH90/E30-E90 1x2x0.8 mm 240V 20 to steel profiles (DPH) on ceiling by steel nails
R-KSC-6/15) in spacing of 600 mm. Nails are
147| | HTKSH FE180 PHOO/E30-E90 1x20.8 mm 240V Eixed by gas %gwefed'ng”er (RR AWL—SIC4O).
148 HTKSH FE180 PH90/E30-E90 1x2x0.8 mm 240V
149 | ;o | (N)HXH-J FE180 PHIO/E90 4x50 RM 0.6/1 kV
150 (N)HXH-J FE180 PH90/E90 4x50 RM 0.6/1 kV
151 (N)HXH-J FE180 PH90/E90 4x1.5 RE 0.6/1 kV
18 Track is made of single cable clips (UDF) fixed to
152 (N)HXH-J FE180 PHO0/E9Q0 4x1.5 RE 0.6/1 kV 21 steel profiles (DPH) on ceiling by steel self-drilling
5,5X32 — ON55032) i ing of
153| | HDGs FE180 PHOO/E30-EQ0 2x1 mm”300/500V - 230V screws (@5,5xa2 - ONS5032) In spacing o
154 HDGs FE180 PH90/E30-E90 2x1_mm? 300/ 500 V - 230 V
155| .o | HTKSH FE180 PHOO/E30-EQO 1x2x0.8 mm 240V
156 HTKSH FE180 PH90/E30-E90 1x2x0.8 mm 240V
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(approx.)
1 | NHXH FE180 PH90/E90 1x16 RM 0.6/1 kV 9,6 0,2 6
2 | NHXH FE180 PH90/E90 1x240 RM 0.6/1 kV 25,8 25 6
3 | NHXH-J FE180 PH90/E90 4x1.5 RE 0.6/1 kV 11,5 0,2 15
4 | NHXH-J FE180 PH90/E90 4x16 RM 0.6/1 kV 19,8 1,0 2
5 | NHXH-J FE180 PH90/E90 4x50 RM 0.6/1 kV 30,1 2,4 12
6 | NHXCH FE180 PH90/E90 4x1.5/1.5 RE 0.6/1 kV 15,2 0,3 6
7 | NHXCH FE180 PH90/E90 4x50/25 RM 0.6/1 kV 35,3 2,9 6
8 [ (N)HXCH FE180 PH90/E9Q0 4x1.5/1.5 RE 0.6/1 kV 14,9 0,3 8
9 [ (N)HXCH FE180 PH90/E9Q0 4x50/25 RM 0.6/1 kV 355 3.0 8
10 | (N)HXH-J FE180 PH90/EQ0 4x1.5 RE 0.6/1 kV 11,5 0.2 19
11 | (N)HXH-J FE180 PH90/E90 5x16 RE 0.6/1 kV 215 1,2 2
12 | (N)HXH-J FE180 PH90/E90 4x50 RM 0.6/1 kV 30,5 25 16
13 | HTKSH FE180 PH90/E30-E90 1x2x0.8 mm 240V 51 0.03 18
14 | HTKSHekw FE180 PH90/E30-E90 1x2x0.8 mm 240 V 5,2 0.04 10
15 | HTKGs FE180 PH90/E30 2x0.75 mm? 110V 4,6 0.04 2
16 | HDGs FE180 PH90/E30-E90 2x1 mm? 300/500 V 6,0 0.04 16
17 | HDGsekw FE180 PH90/E30-E90 2x1 mm? 300/500 V 6,7 0.05 4
Total Amount 156
—— e ——
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3 | Sruba z thern grzybkowym 5GKMEX12 pha

2 | Wysiegnik WWSAWWS03200 1

1 | Koryto KGKGOJINOHED)... 1
L.p. Nazwa Symbol Szt

Page: 46/65



FIRES-FR-112-15-AUNE
DRAWINGS

——
FIRES 064/S-30/01/2015-E

.-"- ) g //
= = = = - 1 1
1
[ _/'/; _J ] = S

4
9 | Przegroda koryta PGJHED 1
8 | Podktadka powickszona PW12 12
7 | Makretka szegciokatna MNSM12 12
& | Pret gwintowny PGM12/... 2
5 | Ceownik wzmocniony CWP40H22/... 3
4 | Zacisk rubowy ZS/Z30 4
3 | Sruba z thern grzybkowym S5GKMEX12 2
2 | Koryto siatkowe KDOS/KDSO400HE0/. . 2
1 | Koryto KGEMEOJA00HE01.,. 1

L.p. Nazwa Symbol Szt
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11 Przegroda drabiny PGDJHED 1
11 Przegroda koryta PGJHED 1
10 Podkladka powiekszona PW12 12
B  Makretka szesciokatna NSM12 12
8  Pret gwintowny PGM12/... 2
7 Ceownik wzmocniony CWPAOH22).., 3
6 Zacisk mocujacy ZMIZMO 2
5 Zacisk $rubowy Z5/780 2
4 Sruba z them grzybkowym SGKMBX12 2
3  Drabina DUD400HED/ . 1
2  Koryto siatkowe KDS/KDSO400HG0 1
1 Koryto KGJKGOMOOH60... 1

L.p. Nazwa Symbol Szt,
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5 | Sruba z them grzybkowym SGEMEx14 2
4 | Zacisk maocujgcy ZMIZMO 2
3 | Wspornik hutniczy WPDH... 1
2 | Wysieanik WWCHB00 1
1 | Drabina DUP/DUCPB00HE0/... 1
L.p. MNazwa Symbol Szt
I
Page: 49/65



FIRES-FR-112-15-AUNE
DRAWINGS

r.
F'_ 4

=k
+

.
§
o

&

o

F.-

g

&=
of

——
FIRES 064/S-30/01/2015-E

5 | Sruba 7 Ihem grzybkowym SGEKMEBx14 2
4 | Zacisk mocujgcy ZMZMO 2z
3 | Wspornik hutniczy WPDH,., 1
2 | Wysiegnik WWCHB00 2
1 | Drakina GUP/DUOPB0O0HBD... e
L.p. Nazwa Symbol Szt
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4  Zacisk mocujacy ZMIZMO 2z

3 | Sruba z themn grzybkowym S5GKMBEX14 Z

2 | Wysiegnik WIWSAMAWSO300 1

1 | Koryto KGKGOJINOHED)... 1
L.p. Nazwa Symbol Szt
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7 | Rura HF - bezhalogenowa 1
& | Uchwyt kabla UDF 3
5 | Wieszak trapezowy WTAWTO120MB 1
4 | Podkfadka powigkszona PW8 3
3 | Nakretka szesciokatna NSME 3
2 | Pret gwintowany PGMS/... 1
1 | Obajma kablowa KSA Kl
L.p- Nazwa Symbol Szt
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5 Pret gwintawany PGME... 1

4  Makretka szesciokatna NSM8 2

3 Podkladka powiekszona PWa 2

2 Wieszak sufitowwy z drutu WSKDEQ 1

1 Koryto siatkowe KDS/KDSOS0HBOY ... 1
L.p Nazwa Symbol Szt.

/ ’

6  Prat gwintowany PGME/... 1

4  Nakretka szesciokgtna NSM8 2

3 Podkladka powiekszona PWa 2

2 \Wieszak sufitowy z drutu WSKD100 1

1 Koryto siatkowe KDS/KDSO100HED,... 1
L.p. Nazwa Symbol Szt.
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5 | Pret gwintowany PEME ., 1
4 | Nakretka szesciokatna NSM8 1
3 | Podkladka powiekszona PWS 1
Z | Rura cienkoscienna RU..x15 1
1 | Obejma rur OBS 1
L.p. Nazwa Symbol Szt
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2 | Konstrukgja stalowa (dwuteownik) \WWSAMWSCO 300 1
1 | Uchwyt kablowy UDFB 12
| Lp.| Nazwa Symbol Szt,
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8. FINAL PROVISION

§ 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 STN 92 0205. 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.

8 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.0., Batizovce.
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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
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