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1. INTRODUCTION

This test report contains the results of test carried out by laboratory of 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 0205 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.

Representatives from the sponsor’s side witnessing the test:

Mr. Tomasz Zukowski BAKS Kazimierz Sielski

Mr. Dariusz Gowronski BAKS Kazimierz Sielski

Mr. Marek Calta Strader Cechy s.r.o.

Mr. DuSan Duda Strader Cechy s.r.o.

Mr. Vitézslav Kriz nkt cables s.r.o.

Mr. Emilian Skfivan PRAKAB PRAZSKA KABELOVNA, s.r.0.
Mr. Milan Zach PRAKAB PRAZSKA KABELOVNA, s.r.0.
Mr. Martin ValiSka PRAKAB PRAZSKA KABELOVNA, s.r.0.
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 Vertical test furnace for fire resistance testing -

PLC system for data acquisition and control
F 69010 TECOMAT TC 700 i

Control and communication software to PLC
F 40 017 TECOMAT TC 700 i

F 40 018 SW Reliance -

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

F 40 020 Driver Tecomat — Reliance (SW) -

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

climatic conditions
measuring
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Identification number | Measuring equipment Note
Transducer of differential pressure ressure inside the test

F 71008, F 71009 (=50 to + 150) Pa i ?urnace
temperature inside the test

F 10521 - F 10 528 Plate thermometers furnace, according to EN
1363-1

F 10 701 Sheathed thermocouple type K@ 3 mm ambient temperature

F 54 020 Digital calliper (0 to 200) mm -

F 54 056 Racking meter -

F 57 007 Digital stop-watch -

F 96 015 Test signal panel -

3. PREPARATION OF THE SPECIMENS

Testing laboratory didn't take off individual components of the specimens. Components take-off and its
delivering to the testing laboratory were carried out by the test sponsor. Assembling of the supporting
system into the test furnace and mounting of cables and weights into the supporting system was carried
out by workers of BAKS Kazimierz Sielski, nkt cables s.r.o. and PRAKAB PRAZSKA KABELOVNA, s.r.0.
under supervision of laboratory technician.

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

Test specimen comprised from cable bearing system BAKS Kazimierz Sielski company — cable trays,
cable mesh trays, cable clips and clamps with accessories (consoles, supports, hangers etc.) and power
and communication halogen free cables of nkt cables s.r.o. and PRAKAB PRAZSKA KABELOVNA, s.r.0..

Cables
Used cables by test:

Power cables:
PRAKAB PRAZSKA KABELOVNA, s.r.0.:

PRAFIaDur® 90 (N)HXH 4x50 RM (24x)
PRAFlaDur® 90 (N)HXH 4x10 RE (1x)
PRAFIaDur® 90 (N)HXH 4x6 RE (1x)
PRAFIaDur® 90 (N)HXH 4x1,5 RE (30x)
nkt cables s.r.o.

NOPOVIC NHXH 4x50 EQO (12x)
NOPOVIC NHXH 4x1,5 E9O (16x)

Communication cables:
PRAFlaGuard® F SSKFH-V 180 E90 1x2x0,8 (26x)

The length of cables was 5,2 m and 4,0 m from that was exposed to fire.

Cable bearing systems were made of following constructions:

Suspension tracks No. 1 and 2

Tracks are made of three consoles combined of assembling profiles (CWP40H22/04; length of profile
400 mm) and two threaded rods (PG MS8) fixed to ceiling by anchors (TRSO M8) in spacing of
1500 mm. Non-standard supporting constructions.

Track No. 1:

Cable trays (KCL/KCOL300H60, steel sheet thickness 0,7 mm) fixed together by screws
(SGK M6x12). Trays are fixed to profiles by screws (SGK M6x12) and loaded with 15kg.m™. Cables are
fixed to trays by cable clips (UDF).

I s ——
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Track No. 2:

Cable trays (KBL300H50, steel sheet thickness 0,7 mm) fixed together by screws (SGK M6x12). Trays are
fixed to profiles by screws (SGK M6x12) and loaded with 15kg.m™. Cables are fixed to trays by cable clips
(UDF).

Suspension track No. 3

Track is made of three consoles combined of assembling profiles (CWP/CWOP40H40/05; length of profile
400 mm) and two threaded rods (PG M8) fixed to ceiling by anchors (TRSO M8) in spacing of
1500 mm. Non-standard supporting construction.

Cable trays (KCJ/KCOJ400H60, steel sheet thickness 0,9 mm) fixed together by screws
(SGK M6x12). Trays are fixed to profiles by screws (SGK M6x12) and loaded with 15kg.m™. Cables are
fixed to trays by cable clips UDF.

Suspension track No. 4 and 5

Tracks are made of three consoles (WPCW/WPCO) fixed to ceiling by anchors (PSRO M8x75) in spacing
of 1500 mm. Brackets (WWS/WWSO0400) are fixed to consoles by screws (SM M10x80). Holders
(UPW/UPWO) are fixed at the end of brackets with screws (SGK M8x14). Brackets are fixed through
holders by threaded rods (PG M8) with washers and nuts (M8) to ceiling by TRSOMS8. Consoles are
reinforced in place of fixing brackets by steel sheet (BR40). Non-standard supporting constructions.

Track No. 4:

Cable trays (KCJ/KCOJ400H60, steel sheet thickness 0,9 mm) fixed together by screws
(SGK M6x12). Trays are fixed to brackets by screws (SGK M6x12) and loaded with 15kg.m™. Cables are
fixed to trays by cable clips (UDF).

Track No. 5:

Cable mesh trays (KDS/KDSO400H60, steel wire £ 4,5 mm) fixed together by junctions (USS/USSO).
Mesh trays are fixed to brackets by junctions (ZS/ZSO) and loaded with 15kg.m™. Cables are fixed to
mesh trays by cable clamps (UKZ1/UKZO1 - according to cable cross-section).

Suspension track No. 6 — 9

Tracks are made of three consoles (WPCW/WPCO) fixed to ceiling by anchors (PSRO M8x75) in spacing
of 1500 mm. Brackets (WMC/WMCO300 — tracks no. 6, 7 and WWS/WWSO0300 — tracks no. 8, 9) are
fixed to consoles by screws (SM M10x80). Consoles are reinforced in place of fixing brackets by steel
sheet (BR40). Non-standard supporting constructions.

Tracks No. 6 and 9:

Cable trays (KCL/KCOL300H60, steel sheet thickness 0,7 mm) fixed together by screws
(SGK M6x12). Trays are fixed to brackets by screws (SGK M6x12) and loaded with 10kg.m™. Cables are
fixed to trays by cable clips UDF.

Track No. 7:

Cable trays (KBL300H50, steel sheet thickness 0,7 mm) fixed together by screws (SGK M6x12). Trays are
fixed to profiles by screws (SGK M6x12) and loaded with 10kg.m™. Cables are fixed to trays by cable clips
UDF.

Track No. 8:

Cable mesh trays (KDS/KDSO300H60, steel wire £ 4,5 mm) fixed together by junctions (USS/USSO).
Mesh trays are fixed to brackets by junctions (ZS/ZSO) and loaded with 10kg.m™. Cables are fixed to
mesh trays by cable clamps (UKZ1/UKZO1 - according to cable cross-section).

Suspension tracks No. 10 and 11

Tracks are made of three consoles combined of assembling profiles (CWP40H22/04; length of profile
400 mm) and two threaded rods (PG MS8) fixed to ceiling by anchors (TRSO M8) in spacing of
1200 mm. Non-standard supporting constructions.

Track No. 10:

Cable trays (KCL/KCOL300H60, steel sheet thickness 0,7 mm) fixed together by screws
(SGK M6x12). Trays are fixed to profiles by screws (SGK M6x12) and loaded with 15kg.m™. Cables are
fixed to trays by cable clips (UDF).
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Track No. 11:

Cable mesh trays (KDS/KDSO300H60, steel wire £ 4,5 mm) fixed together by junctions (USS/USSO).
Mesh trays are fixed to brackets by junctions (ZS/ZSO) and loaded with 15kg.m™*. Cables are fixed to
mesh trays by cable clamps (UKZ1/UKZO1 - according to cable cross-section).

Suspension tracks No. 12 and 13

Tracks are made of three consoles combined of assembling profile (CWP40H22/04; length of profile
400 mm) and two threaded rods (PG M8) fixed to trapezoidal steel sheet on ceiling by hangers
(WT/WTO120 M8) and threaded rods (PG M8) in spacing of 1200 mm. Standard supporting constructions.

Track No. 12:

Cable trays (KCL/KCOL300H60, steel sheet thickness 0,7 mm) fixed together by screws
(SGK M6x12). Trays are fixed to profiles by screws (SGK M6x12) and loaded with 10kg.m™. Cables are
fixed to trays by cable clips (UDF).

Track No. 13:

Cable mesh trays (KDS/KDSO300H60, steel wire £ 4,5 mm) fixed together by junctions (USS/USSO).
Mesh trays are fixed to brackets by junctions (ZS/ZSO) and loaded with 10kg.m™. Cables are fixed to
mesh trays by cable clamps (UKZ1/UKZO1 - according to cable cross-section).

Ceiling track No. 14 and 15
Tracks are made of single cable clips (UDF) fixed to ceiling by anchors (SRO M6x30) in spacing of
600 mm. Cables are connected to junction boxes (PMO1 — track no. 14 and PMO2 — track no. 15).

Ceiling tracks No. 16 and 17
Tracks are made of cable clamps (0Z/0ZzO) fixed to ceiling by turbo - screws (7,5 x 52) mm in spacing of
600 mm.

Ceiling tracks No. 16a and 17a
Tracks are made of cable clamps (0ZS/OZSO0) fixed to ceiling by turbo - screws (7,5 x 52) mm in spacing
of 600 mm.

Ceiling tracks No. 16b and 17b
Tracks are made of cable clamps (OZM/OZMO) fixed to ceiling by turbo - screws (7,5 x 52) mm in spacing
of 600 mm.

Ceiling track No. 18
Track is made of single cable clips (UDF) shoot by nails Hilti X-GHP 20 MX to ceiling in spacing of
600 mm.

Ceiling track No. 19
Track is made of single cable clips (UDF) fixed to ceiling by turbo - screws (7,5 x 52) mm in spacing of
600 mm.

Ceiling track No. 20
Track is made of single cable clips (KSA) fixed to ceiling by anchors (SRBO M6x30) in spacing of
600 mm.

All bearing systems were from steel, galvanized according to the Sendzimir method PN-EN 10327:2005.
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 s ——
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4.2 DESCRIPTION OF SPECIMENS FIXATION

The test specimens were fixed on the ceiling of the test furnace which was created from concrete panels
made of common shocked concrete of class C 16/20, 150 mm thick — 4 pieces.

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 SPECIMENS

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

4.4 CLIMATIC CONDITIONING OF SPECIMENS

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

Ambient air temperature [°C]
mean 19,0
standard deviation 1,3

Relative air humidity [%0]
mean 56,9
standard deviation 4.4

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 G,) as
well as in the testing room (ambient temperature) corresponded to EN 1363-1 during the test.
Detailed information is part of this test report, or in Quality records of the testing laboratory.

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

Relative air humidity [%] Ambient air temperature [°C]
51,1 22,9

5.3 RESULTS OF THE TEST

Measured values are stated in this test report.
During the test there was no failure or damage of tracks — even during cooling down of the tracks after
termination of the test.

I s ——
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6. CLOSING

Evaluation of the test:

~

junction boxes PMO2

Specimen Cables Track | Time to first failure / interruption
No. No. of conductor
1 2 cables PRAFlaDur® 90 (N)HXH 4x1,5 RE 69 minutes
2 2 cables PRAFlaDur® 90 (N)HXH 4x50 RM 13 31 minutes
3 2 cables PRAFlaDur® 90 (N)HXH 4x1,5 RE 90 minutes no failure / interruption
4 2 cables PRAFlaDur® 90 (N)HXH 4x50 RM 12 90 minutes no failure / interruption
5 2 cables PRAFlaDur® 90 (N)HXH 4x1,5 RE 90 minutes no failure / interruption
6 2 cables PRAFlaDur® 90 (N)HXH 4x50 RM 1 32 minutes
7 2 cables PRAFlaDur® 90 (N)HXH 4x1,5 RE 90 minutes no failure / interruption
8 2 cables PRAFlaDur® 90 (N)HXH 4x50 RM 10 90 minutes no failure / interruption
9 2 cables NOPOVIC NHXH 4x50 E90 20 90 minutes no failure / interruption
10 2 cables NOPOVIC NHXH 4x1,5 E90 90 minutes no failure / interruption
11 2 cables PRAFlaDur® 90 (N)HXH 4x50 RM 90 minutes no failure / interruption
12 2 cables PRAFlaDur® 90 (N)HXH 4x1,5 RE 19 90 minutes no failure / interruption
13 2 cables PRAFlaDur® 90 (N)HXH 4x50 RM 90 minutes no failure / interruption
14 2 cables PRAFlaDur® 90 (N)HXH 4x1,5 RE 18 90 minutes no failure / interruption
15 2 cables NOPOVIC NHXH 4x1,5 E90 17 90 minutes no failure / interruption
16 2 cables NOPOVIC NHXH 4x50 E90 90 minutes no failure / interruption
17 2 cables NOPOVIC NHXH 4x1,5 E90 28 minutes
18 2 cables NOPOVIC NHXH 4x50 E90 ’ 90 minutes no failure / interruption
19 2 cables PRAFlaDur® 90 (N)HXH 4x1,5 RE 33 minutes
20 2 cables PRAFlaDur® 90 (N)HXH 4x50 RM ! 90 minutes no failure / interruption
21 2 cables NOPOVIC NHXH 4x1,5 E90 90 minutes no failure / interruption
22 2 cables NOPOVIC NHXH 4x50 EQ0 > 90 minutes no failure / interruption
23 2 cables PRAFlaDur® 90 (N)HXH 4x50 RM 85 minutes
24 2 cables PRAFlaDur® 90 (N)HXH 4x1,5 RE 8 90 minutes no failure / interruption
25 2 cables PRAFlaDur® 90 (N)HXH 4x50 RM 90 minutes no failure / interruption
26 2 cables PRAFlaDur® 90 (N)HXH 4x1,5 RE ® 90 minutes no failure / interruption
27 2 cables NOPOVIC NHXH 4x50 EQ0 4 90 minutes no failure / interruption
28 2 cables NOPOVIC NHXH 4x1,5 E90 90 minutes no failure / interruption
29 2 cables NOPOVIC NHXH 4x1,5 E90 17a | 90 minutes no failure / interruption
30 2 cables NOPOVIC NHXH 4x1,5 E90 17b | 90 minutes no failure / interruption
31 2 cables PRAFlaDur® 90 (N)HXH 4x1,5 RE 16b | 90 minutes no failure / interruption
32 2 cables PRAFlaDur® 90 (N)HXH 4x1,5 RE 16a |90 minutes no failure / interruption
33 2 cables PRAFlaDur® 90 (N)HXH 4x1,5 RE 90 minutes no failure / interruption
34 2 cables PRAFlaDur® 90 (N)HXH 4x50 RM 16 52 minutes
35 2 cables PRAFlaDur® 90 (N)HXH 4x1,5 RE 90 minutes no failure / interruption
36 2 cables PRAFlaDur® 90 (N)HXH 4x50 RM 3 90 minutes no failure / interruption
37 2 cables PRAFlaDur® 90 (N)HXH 4x1,5 RE 90 minutes no failure / interruption
38 2 cables PRAFlaDur® 90 (N)HXH 4x50 RM 2 90 minutes no failure / interruption
39 2 cables NOPOVIC NHXH 4x50 E90 1 90 minutes no failure / interruption
40 2 cables NOPOVIC NHXH 4x1,5 E90 90 minutes no failure / interruption
41 jct?r?cl:etisr?ﬁ';feDsuer@M%)z(N)HXH AI0RE + 90 minutes no failure / interruption
42 cable PRAFIaDur” 90 (N)HXH 4x1,5 RE + o 90 minutes no failure / interruption

I
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~

Specimen Cables Track | Time to first failure / interruption
No. No. of conductor
43 jct?r?cl:etisr?ﬁ';feljsulr?@M%)l(N)HXH 4x6 RE + » 90 minutes no failure / interruption
44 jct?r?cl:etisr?ﬁ';feljsulr?@M%)l(N)HXH AL5RE+ 90 minutes no failure / interruption
52 2 cables PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8 13 2 minutes
53 2 cables PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8 12 75 minutes
54 2 cables PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8 11 63 minutes
55 2 cables PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8 10 27 minutes
56 2 cables PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8 18 |90 minutes no failure / interruption
57 2 cables PRAFIaGuard® F SSKFH-V180 E90 1x2x0,8 74 minutes
58 2 cables PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8 48 minutes
59 2 cables PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8 90 minutes no failure / interruption
60 2 cables PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8 16b | 90 minutes no failure / interruption
61 2 cables PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8 16a |90 minutes no failure / interruption
62 2 cables PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8 16 60 minutes
63 2 cables PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8 90 minutes no failure / interruption
64 2 cables PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8 88 minutes

The fire test was discontinued in 93 minute at the request of test sponsor.

Specimens S1 — S44 were tested by three-phase voltage supply 3 x 230/400V with bulbs 240V / 60 W.
Specimens S52 — S63 were tested by one-phase voltage supply 1 x 110V with LED diodes 3V /0,03W.

Circuit breakers with rating 3 A were used.
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Measured values inside the test furnace

' 4

Time Temperature [°C] Deviation |Pressure
t[min]| Td1 [ Td2 | Td3 | Td4 | Td5 | Td6 | Td7 | Td8 || Tave | Tn To d, [%] p [Pa]

0 24,9 25,8 25,1 25,9 27,4 28,1 27,6 28,3 26,6 20,0 22,9 0,0 18,2
5 541,7 | 576,4 | 573,2 | 563,1 | 509,0 | 561,4 | 567,5 | 527,1 || 552,4 | 576,0 23,0 -5,4 19,9
10 716,2 | 737,0 | 729,3 | 6615 | 6779 | 720,0 | 707,9 | 655,6 || 700,7 | 678,0 23,0 -2,3 18,1
15 756,0 | 750,2 | 732,9 | 662,5 | 789,0 | 789,9 | 7355 | 676,8 || 736,6 | 739,0 23,1 -0,9 18,6
20 793,4 | 7836 | 768,1 | 701,9 | 831,3 | 823,3 | 768,9 | 713,2 || 773,0 | 781,0 23,1 -0,9 19,7
25 827,4 | 812,7 | 802,1 | 742,1 | 870,7 | 857,2 | 810,5 | 755,5 || 809,8 | 815,0 23,2 -0,9 19,5
30 859,0 | 843,8 | 829,6 | 770,1 | 901,5 | 880,5 | 822,6 | 779,7 || 8359 | 842,0 23,2 -0,8 17,1
35 842,2 | 868,5 | 877,2 | 845,2 | 866,3 | 883,3 | 894,5 | 875,2 || 869,1 | 865,0 23,3 -0,5 18,3
40 854,4 | 881,4 | 902,4 | 873,2 | 875,0 | 890,1 | 918,5 | 895,1 || 886,3 | 885,0 23,3 -0,4 17,4
45 879,4 | 894,5 | 894,4 | 869,5 | 8858 | 8950 | 901,7 | 873,8 || 886,8 | 902,0 23,4 -0,4 17,8
50 917,3 | 897,9 | 890,7 | 869,7 | 932,2 | 911,7 | 903,4 | 886,4 || 901,2 | 918,0 23,4 -0,6 18,1
55 9419 | 916,5 | 909,3 | 879,5 | 964,5 | 940,6 | 900,4 | 889,0 || 917,7 | 932,0 23,5 -0,7 19,1
60 954,8 | 936,8 | 926,2 | 902,8 | 980,5 | 961,4 | 932,8 | 916,0 || 938,9 | 945,0 23,5 -0,8 17,8
65 969,5 | 947,8 | 942,4 | 919,0 | 995,0 | 976,4 | 947,8 | 931,2 || 953,6 | 957,0 23,6 -0,7 18,7
70 980,1 | 954,1 | 948,5 | 929,8 | 1005,0| 985,8 | 957,4 | 943,2 || 963,0 | 968,0 23,6 -0,7 18,2
75 994,8 | 966,5 | 960,2 | 941,1 | 1016,4| 997,0 | 968,8 | 951,7 || 974,6 | 979,0 23,7 -0,7 18,9
80 1004,4| 976,7 | 970,6 | 952,3 | 1027,3]| 1007,1| 979,4 | 963,2 || 985,1 | 988,0 23,8 -0,7 17,1
85 1012,0| 981,8 | 980,1 | 960,1 | 1038,0] 1014,9| 987,6 | 968,7 || 992,9 | 997,0 23,8 -0,7 18,6
90 1017,1| 989,7 | 983,1 | 970,3 | 1047,8] 1020,2| 997,0 | 984,6 || 1001,2 | 1006,0)| 23,9 -0,7 19,0
91 1022,41 994,2 | 9855 | 972,3 | 1046,0] 1025,8 | 1001,0| 985,5 || 1004,1 | 1008,0)| 23,9 -0,7 17,1
92 1020,7| 990,9 | 986,1 | 975,7 | 1052,3| 1021,8 | 1003,6 | 989,0 || 1005,0 | 1009,0|)| 23,9 -0,7 17,4

Tave Average temperature in the test furnace calculated from plate thermometers

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

To Ambient temperature

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

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

Layout of measuring points inside the test furnace:
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Measured values inside the test furnace /graph
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Measured time of tested specimens from S1 to S10 - power cables

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
1-L1 X
2-12 69:15
S1 3-L3
4-PEN
5-L1
6-L2 31:19
S2 7-L3 X
8-PEN X
9-L1 no failure / interruption
S3 10-L2 no failure / interruption
11-13 no failure / interruption
12-PEN no failure / interruption
13-L1 no failure / interruption
s4 14-L.2 no failure / interruption
15-L3 no failure / interruption
16-PEN no failure / interruption
17-L1 no failure / interruption
S5 18-L.2 no failure / interruption
19-L3 no failure / interruption
20-PEN no failure / interruption
21-L1 X
22-L.2 32:10
S6 23-L3 X
24-PEN X
25-11 no failure / interruption
S7 26-L2 no failure / interruption
27-L.3 no failure / interruption
28-PEN no failure / interruption
29-11 no failure / interruption
ss 30-L2 no failure / interruption
31-L3 no failure / interruption
32-PEN no failure / interruption
33-L1 no failure / interruption
S9 34-L2 no failure / interruption
35-L3 no failure / interruption
36-PEN no failure / interruption
37-L1 no failure / interruption
sS10 38-L2 no failure / interruption
39-L3 no failure / interruption
40-PEN no failure / interruption
Specimen No. Cables
1 2 cables PRAFIaDur_ 90 (N)HXH 4x1,5 RE
2 2 cables PRAFIaDur_ 90 (N)HXH 4x50 RM
3 2 cables PRAFIaDur_ 90 (N)HXH 4x1,5 RE
4 2 cables PRAFIaDur 90 (N)HXH 4x50 RM
5 2 cables PRAFIaDur_ 90 (N)HXH 4x1,5 RE
6 2 cables PRAFIaDur_ 90 (N)HXH 4x50 RM
7 2 cables PRAFlaDur” 90 (N)HXH 4x1,5 RE
8 2 cables PRAFlaDur” 90 (N)HXH 4x50 RM
9 2 cables NOPOVIC NHXH 4x50 E90
10 2 cables NOPOVIC NHXH 4x1,5 E90

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 S11 to S20 - power cables

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
41-L1 no failure / interruption
42-1.2 no failure / interruption
s11 (B
43-L3 no failure / interruption
44-PEN no failure / interruption
45-11 no failure / interruption
46-L2 no failure / interruption
S12 (B
47-L3 no failure / interruption
48-PEN no failure / interruption
49-L1 no failure / interruption
50-L2 no failure / interruption
S13 (B
51-L3 no failure / interruption
52-PEN no failure / interruption
53-L1 no failure / interruption
54-L.2 no failure / interruption
S14 (B
55-L3 no failure / interruption
56-PEN no failure / interruption
57-L1 no failure / interruption
58-L2 no failure / interruption
S15 (B
59-L3 no failure / interruption
60-PEN no failure / interruption
61-L1 no failure / interruption
62-L2 no failure / interruption
S16 (B
63-L3 no failure / interruption
64-PEN no failure / interruption
65-L1 28:21
66-L2 X
S17 67-L3 X
68-PEN X
69-L1 no failure / interruption
70-L2 no failure / interruption
s18 (B
71-L3 no failure / interruption
72-PEN no failure / interruption
73-L1 X
74-L2 X
S19 75-L3 33:18
76-PEN X
77-L1 no failure / interruption
78-L2 no failure / interruption
S20 (B
79-L.3 no failure / interruption
80-PEN no failure / interruption

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.

Specimen No.

Cables

11

2 cables PRAFlaDur” 90 (N)HXH 4x50 RM

12

2 cables PRAFlaDur” 90 (N)HXH 4x1.5 RE

13

2 cables PRAFlaDur” 90 (N)HXH 4x50 RM

14

2 cables PRAFlaDur” 90 (N)HXH 4x1.5 RE

15

2 cables NOPOVIC NHXH 4x1,5 E9O

16

2 cables NOPOVIC NHXH 4x50 E90

17

2 cables NOPOVIC NHXH 4x1,5 E9O

18

2 cables NOPOVIC NHXH 4x50 E90

19

2 cables PRAFlaDur” 90 (N)HXH 4x1.5 RE

20

2 cables PRAFIaDur® 90 (NYHXH 4x50 RM

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

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 X
90-L2 X
S23 91-L3 85:06
92-PEN X
93-L1 no failure / interruption
S24 94-1.2 no fa?lure / ?nterrupt?on
95-1L.3 no failure / interruption
96-PEN no failure / interruption
97-L1 no failure / interruption
S25 98-L.2 no fa?lure / ?nterrupt?on
99-1L.3 no failure / interruption
100-PEN no failure / interruption
101-L1 no failure / interruption
S26 102-L2 no failure / interruption
103-L3 no failure / interruption
104-PEN no failure / interruption
105-L1 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-L.3 no failure / interruption
116-PEN no failure / interruption
117-L1 no failure / interruption
S30 118-L2 no failure / interruption
119-L.3 no failure / interruption
120-PEN no failure / interruption

Specimen No.

Cables

21

2 cables NOPOVIC NHXH 4x1,5 E9O

22

2 cables NOPOVIC NHXH 4x50 E90

23

2 cables PRAFlaDur” 90 (N)HXH 4x50 RM

24

2 cables PRAFlaDur” 90 (N)HXH 4x1.5 RE

25

2 cables PRAFlaDur” 90 (N)HXH 4x50 RM

26

2 cables PRAFlaDur” 90 (N)HXH 4x1.5 RE

27

2 cables NOPOVIC NHXH 4x50 E90

28

2 cables NOPOVIC NHXH 4x1,5 E9O

29

2 cables NOPOVIC NHXH 4x1,5 E9O

30

2 cables NOPOVIC NHXH 4x1,5 E9O

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

Time to permanent

Specimen Bulbs failure / interruption
[min:s]
121-11 no failure / interruption
S31 122-1.2 no failure / interruption
123-L3 no failure / interruption
124-PEN no failure / interruption
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
533 130-L2 no failure / interruption
131-L3 no failure / interruption
132-PEN no failure / interruption
133-L1 X
134-L2 X
S34 135-L3 52:52
136-PEN X
137-L1 no failure / interruption
S35 138-L2 no failure / interruption
139-L3 no failure / interruption
140-PEN no failure / interruption
141-11 no failure / interruption
S36 142-1.2 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
538 150-L2 no failure / interruption
151-L.3 no failure / interruption
152-PEN no failure / interruption
153-L1 no failure / interruption
S39 154-1.2 no failure / interruption
155-L.3 no failure / interruption
156-PEN no failure / interruption
157-L1 no failure / interruption
sS40 158-L2 no failure / interruption
159-L.3 no failure / interruption
160-PEN no failure / interruption

Specimen No.

Cables

31

2 cables PRAFIaDur

90 (N)HXH 4x1,5 RE

32

2 cables PRAFIaDur

90 (N)HXH 4x1,5 RE

33

2 cables PRAFIaDur

34

2 cables PRAFIaDur

90 (N)HXH 4x50 RM

35

2 cables PRAFIaDur

®
®
® 90 (N)HXH 4x1,5 RE
®
®
®

90 (N)HXH 4x1,5 RE

36

2 cables PRAFIaDur

90 (N)HXH 4x50 RM

37

2 cables PRAFIaDur

® 90 (N)HXH 4x1,5 RE

38

2 cables PRAFIaDur

® 90 (N)HXH 4x50 RM

39

2 cables NOPOVIC NHXH 4x50 E90

40

2 cables NOPOVIC NHXH 4x1,5 E9O

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

Circuit breakers with rating 3 A were used.
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Measured time of tested specimens from S41 to S44 - power cables

Time to permanent

Specimen Bulbs failure / interruption
[min:s]

161-L1 no failure / interruption

s41 162-L2 no failure / interruption

163-L3 no failure / interruption

164-PEN no failure / interruption

165-L1 no failure / interruption

sS42 166-L2 no failure / interruption

167-L3 no failure / interruption

168-PEN no failure / interruption

169-L1 no failure / interruption

s43 170-L2 no failure / interruption

171-L3 no failure / interruption

172-PEN no failure / interruption

173-L1 no failure / interruption

s44 174-L2 no fa?lure / interrupt?on

175-L3 no failure / interruption

176-PEN no failure / interruption

Specimen No.

Cables

41

cable PRAFIaDur® 90 (N)HXH 4x10 RE + junction boxes PMO2

42

cable PRAFlaDur® 90 (N)HXH 4x1,5 RE + junction boxes PMO2

43

cable PRAFIaDur® 90 (N)HXH 4x6 RE + junction boxes PMO1

44

cable PRAFlaDur® 90 (N)HXH 4x1,5 RE + junction boxes PMO1

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

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

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
209-L 02:52
S52A 210-PEN -
211-L 83:10
S52B 212-PEN -
213-L no failure / interruption
S53A e LU
214-PEN no failure / interruption
215-L 75:46
S538 216-PEN -
217-L no failure / interruption
S54A 218-PEN no failure / interruption
219-L 63:28
S548 220-PEN -
221-L 27:40
S55A 222-PEN -
223-L 61:53
S55B 224-PEN -
225-L no failure / interruption
S56A e LU
226-PEN no failure / interruption
227-L no failure / interruption
S56B e LU
228-PEN no failure / interruption
229-L 74:39
S57A 230-PEN -
231-L no failure / interruption
S57B uTe | T
232-PEN no failure / interruption
233-L 48:54
S58A 234-PEN -
235-L no failure / interruption
S58B e LU
236-PEN no failure / interruption
237-L no failure / interruption
S59A e LU
238-PEN no failure / interruption
239-L no failure / interruption
S59B e LU
240-PEN no failure / interruption
241-L no failure / interruption
S60A e LU
242-PEN no failure / interruption
243-L no failure / interruption
S60B e LU
244-PEN no failure / interruption
245-L no failure / interruption
S61A e LU
246-PEN no failure / interruption
247-L no failure / interruption
S61B e LU
248-PEN no failure / interruption

Specimen No.

Cables

52 2 cables PRAFlaGuard” F SSKFH-V180 E90 1x2x0,8
53 2 cables PRAFlaGuard” F SSKFH-V180 E90 1x2x0,8
54 2 cables PRAFlaGuard” F SSKFH-V180 E90 1x2x0,8
55 2 cables PRAFlaGuard” F SSKFH-V180 E90 1x2x0,8
56 2 cables PRAFlaGuard” F SSKFH-V180 E90 1x2x0,8
57 2 cables PRAFlaGuard” F SSKFH-V180 E90 1x2x0,8
58 2 cables PRAFlaGuard” F SSKFH-V180 E90 1x2x0,8
59 2 cables PRAFlaGuard” F SSKFH-V180 E90 1x2x0,8
60 2 cables PRAFlaGuard” F SSKFH-V180 E90 1x2x0,8
61 2 cables PRAFlaGuard” F SSKEH-V180 E90 1x2x0.8

Circuit breakers with rating 3 A were used.
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Measured time of tested specimens from S62 to S64 - communication cables

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

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
249-L 60:09
S62A 250-PEN -
251-L no failure / interruption
S62B L,
252-PEN no failure / interruption
253-L no failure / interruption
S63A L,
254-PEN no failure / interruption
255-L no failure / interruption
S63B L,
256-PEN no failure / interruption
257-L no failure / interruption
S64A 258-PEN no failure / interruption
259-L 88:03
S64B 260-PEN -

Specimen No.

Cables

62 2 cables PRAFlaGuard” F SSKFH-V180 E90 1x2x0,8
63 2 cables PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8
64 2 cables PRAFlaGuard”® F SSKEH-V180 E90 1x2x0.8

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.
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PHOTOS

Photo taken after the test.

Photo taken after the test.

Photo taken after the test.
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PHOTOS

Photo taken after the test.
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CABLES

~

MEMBER OF SHE-AROUP

PRAKAE PRAZSKA KABELOVNA, 8.1.0.

CZ- 10209 | Praha 15 | Ke keblu 278

Tel +420 272070-111 | Fan +420 272 0T0-181
office@piakaber | prakab.ce

PRAKAE PRAZSHA KABELOWNA

PRAFIaDur® 90 P90-R, PS90 B2ca s1dDal

Halogen-free energy cables with low heat released rate in case of fire with functional integrity of whole cable
installation acc. ZP 27/2008, STN 92 0205

Standard:
Usage:

The cables are specified for stationary distribution of electrical energy in dry and damg premises., Since they are free from halogens and exhibit enhanced fire
performance, these cables are used in those applications where in the event of lire, the negative effecl on concentrations of peaple and valuable material goods
must be minimized, Suitable for hotels, hospitals, wnderground railways, alrport ete, to protect people and technical budlding equipment in the event of fire
where there is requirerent for maintaining the functional integrity all cable installation in the event of fire.

The cables develop in case of fire low heat released rate and smoke and ne burning particles drog away during fire accident,

TP PRAKAB 04,08 - 2.edition

Furictional integrity &l cable installation i the event of fire i guaranteed only with use specified supporting member and cabl es grips.
The cables are nat UV protectad |UW pratection available on request onlyl,

Construction:
1. Copper conductor, round solid {REL, rourd stranded [RM)

1. Core imsulation primary (silican rubber|
3. Coreinsulation secondary (silicon rubber), cores are stranded in to the cable core
4. Inner covering (halogen-free polymer compound)

5. Sheath (halegen-free polymer compound, orange|

Rated voltage: 0af1ky

Test voltage: 4 kW50 He

Temperature range: laying temperature min, =5 °C
operating temperature -30°C to 430 °C
conductor temperature rma, H0 0

short-cireult temperature max. +250°C/5 e
CEN 330166 &d.2
CSH EN 50334

B @ of cable by @ of cable < 20 mm

12« @ of cable by @ of cable from 20 mm to 40 mm
15x @ of cable by @ af cable = 40 mm

Care identification:

Bending radius (min.|:

Fire properties: flame retardant C5N EN 60332-1-2
halogen-free, na corrasive CSN EN S0267-2-3
combustion gases
minimum smoke emissian CSN EN B1034-2
reduced lire propagation SN EN 60332-3-22
insulation integrity CSN IEC B0331-21
functiona! integrity P 27)2002
5TN 9 0205
classification of the reaction to fire 20067751/ EC
Mumber of cores x Max. conductor Current rating in the Outer diameter Total weight Standard lenght [
nominal cross resistance air packing
section
[mm] [£3/km] [al [mm] [kgflom] [m]
PRAFiDer® 90
d4x 15RC 12.100 24 14.5 290 B 1000
4xBAE 3,080 53 178 111 8500
4 x 10 RE 1.530 74 200 815 B500
4 % 50 R 0.387 1497 34.4 3030 8500

Subject to technical changes

o5 433 73180 | DIG CZAZATELED | Regiswans CAT34949 O MS Praha
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CABLES

MEN

IBER OF SKE-GACUP ﬁ
PRAHAB PRAZSHA KABELOWNA, s.r.o. M(AB

CZ-10209 1 Froha 15 | Wa Hable 278
Tel +420272070-111 | Fax +420 272 0T0-L18L
offica@prasator | prakaboce PRAKAE PRAZSHA KABELOVNA

PRAFlaGuard® F P15-R - P0-R, PH120-R Fyu90-R, F515 — P5 90 Blca sld0al

Halogen-free low-frequency control cables with Al tape scregning with low heat released rate in case of fire with
functional integrity of whole cable installation acc. ZP 27/2008, 5TN 92 0205

Standard: TP PRAKAR 05/01 — 5.edition

Usage:

The cables are specilied for transmission analog and digital dates as well as lor contrad and regulating systems and related installation in dry and damp premises,
Since they are free from halogens and exhibit enhanced fire performance, these cabibes are used in those applications where in the event of fire, the negative
effect an concentrations of people and valuable matenal goods must be minimized, Suitable for hotels, hospitals, underground rallways, airport et to protect
people and technical building equipment in the event of fire where there is reguirement for maintaining the lunctional integrity all cable installation in the event
af fire, The cables davelop in case of fire low heat released rate and smoke and ro burning particles drop away during fire accident, Functional integrity all cable
matzllation in the event of fire 15 guaranteed only with use specified supporting member and ablas grips. The cables are not LY protectad jon request),

Construction: ] & 4 . z 1
1. Copger condwctor, raund salid
i, Core insulation [sficone rubber), conductors pair stranded
3. Enner covering (halogen-free plastic tapel
4. Screen{plastic laminated aluminum tape with drain wire}
5. bnner covering (halogen-free polymer compound)
B, Sheath (halogen-free polymer compound, brown)
Rated voltage: 100
Test voltage: corefcora 1 kW50 He
Temperature rangie: laging temparaturs -5"Cta 450 °C
operating temperature =25 "Clo +207°C
Core identification: CSN 33 0165 ed.2:2002
Bending radius [min,): 15x @ of cahle
Fire properties: flame retardant C5M EM 60332-1-2
halogen-free, no corrosive C5M EM 50267-2-3
combustion gases
minimum srmoke emisian C5M EM 61034-2
reduced fire propagation C5M EN §0332-3-22
Insulation integrity 5N IEC B0331-23
functional integrity ZP 17/2008
STH 52 0205

clasification o the reaction te lire 2006/ 751/EC

Conduclor diarmeter [rmm] 0.3
Lpop reststance max, 81 k] 150
Mutual ca pacitance, max, [rFkm) 120
Capacitance unbalances k%, max, [pF /500 m] 400
Insulation resistance, min, [haiE bom 500
Number of palrs « Standard length
naminal di.::eur DLt Totwney pa:kin:‘t I’
ki from} fig/hm] im]
PRAFIoGuard® F
LuZx0E | £.0 | 50 | 1030 D

Subject ta technical changes,

5430 73 189 | DI C243873189 | Registrace: € 173449 O MS Praha

S
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CABLES

\rlkt cables
NOPOVIC® NHXH FE180 E90

rasy

it infegrity

Technicka spaclikacs VDE 0268 Kanstrukee:
[ |} Tachnical specifcation 1. Madéné jadra 1.1 nebo 2
2, Pridavna izolace ze skioslidovych pasak
3. Zaciténa bazhalogenni izolace
4, HFFR wyplfy
E HFFR plast

Construction:

1. Coppar conductor class 1 or 2

2. Supplemerntary insulation of glassimica tapa
3. Croas-linked halogen fres insulation

4. HFFR badding

5. HFFRA sheath

|%:' Jmanavits napst Us'l (kv) 0,61 | | Samozhadivost jednoto kabely  GEN EN 60352-1-2, HO 4051
|/ Rated vokage _| | Balf-axtinguishing of cne cabla IEC 605321, DIN VDE 0462-265 -
Momert  Zhuibabni napati (kV) 4 Tl Samozhédivest ve svazkl  C5N EN sozesz-z, HD 405.3
ﬁ # Tast valinge | Seledigishing of bunched cabiss [ECEEIA . DINVDE D472004C
5}7 Maximdini prevez. leplota pil 2kt (°C) 250 E Dymivost  CSMEN®1a-2
) # Maximal sheorl-circul tempersture i ,| { Smoke density HI 606, IEC 610034, THA VOE 0482-260
Uo#|  PRozsah teplot pfi provezu (=C) A5 ak 430 ' Funkini schopnost olace pil pokins (V) CSN IEC 6033)
ﬁ # Temparatira rangs for handling |{°C} {18 Lip o 460 S|/ Cioul integrity in case of & i (FE100) IEC 80001, DIN VDE D4724r14
[?5 Min. teplota pakdadky & manipulace s kabslem (°C) -5 @| Furikéni schopnost systému pii poZans (Pao-Al” 2P 272008
LT Min: tamipsaratuna for laying and manipulabon with cable (7C) " | Gysbamn mbagriy in case of a fire (E90)° [EM 410212
% Min. teplota skladowani (3C) -30 ﬁ! Korozivita zplodin ESN EN 50267-2-3, HD 602
|/ Min, starags lampeambine [70) w=cm 1 Gormosivity of emitled gasas  IEC BOT54-2. DN VDE 0482267
) Barva zolace HO 208 82 Lﬁﬂ Baleni kabalové bubny
Iﬁ. 1 Calor of insuation ®X| | Packagng e
ﬁ3 Barva pladid oranzova % Uyrabni zéved f<h nkt eables Vrchiabi
4 f Color of shaalh J oranga { Produesiion sifa d=10 nkt cables Kladno

Pozmanmka: "} Funktnl indagrita sysiame kabsdove rasy ol podan 2avisd ma malods inslaiace,  Note: 5 Sentam ntegriyy v come of dns s dependn) on dnstalation meod.

Poukitiz

Kabaly jsou uréeny pro pevns ulofeni v obyteiném popf, vibkém prosifedi dis GSN 33 2000-3. Hodnota pH wody pfi kréthodobem meélkém
ponofenl 3 - 11. Jsou vhodnd zejmena pro pouditi na hoflavych podidadech a do prostiedi s nebezpedin podaru, kde se vydaduje funkéni
achopnoat pii poZéns. Pokud je nutné ulodit kabel do zemeé, musi vt opatfen ochrannou trubkou a ulofen v piskovém lofi (dis C5N 33 2000-5-52).
Kabaly by namély byt diouhodobe vystaveny plimému siunecnimu zafenl Vhodnd do mist s velkou konceniraci bdi - metra. letisté, nemocnica
aj, nebo k ochrané technickeho vybaveni budov v pfipadé poZarnu,

Application:

Cables ans designed Tor fixed installation in ordinary of possibly damp erwiranmants according to GSN 33 2000-3. Value of water pH in shor-em shallow
immarsion s 3-11, They ara sulabla, in partioular, for uss on an nfammable surface and in ewironments with fis hazards whare maimanance of circuit imegrity
during a fire i required, H it is necessarny io lay the cabie in the ground, | has to ba provided with a protection tuba, and has to be kaid in bed of sand (accerding
1o GEM 33 2000-5-52), Tha cables could not ba axposed o long-tam dirsst sun radiation. Thay ana sultabis far places with high cansentration of peophks such as
unchergrounid, airponms, and hospitais, of for profection of high=lech squipment in builkings in cabe of T,

|
| Coth plpubeneect
knnstrinty

FIRES 064/S-26/11/2013-E Page: 24/50



FIRES-FR-098-14-AUNE ’

CABLES

\nktm..,,

e Lalicreat [ PR TS
" T4 ikt

-

ﬂnm-m—m-:-——
“-“--“--_
ﬂnm—m—m-m—
mn-m-mm“—
"""" B T 0 0 P P P S 7

ﬂ—nm—nn—
s n————m—n—

FIRES 064/S-26/11/2013-E Page: 25/50



FIRES-FR-098-14-AUNE ’

CABLES

@kt i

Loiselnd ddge feow bez zavuky 8 podiehap 2méndm baz phedehazifo oendmern. 7 Numaries' Aaea are sof pusranBan ans fisy are sublast b changae withaot netdicatan,
Wiiv na Svoini prosfed’; Viirehek necoviripie magaltimd Evolnf prosifedl S inBusnce am i erionmant: Tha (et Joees mf Lavs any megatve iNBuanee o #ne amasnmant

e — Bl e
FIRES 064/S-26/11/2013-E Page: 26/50



FIRES-FR-098-14-AUNE

DRAWINGS

o
1]
Uﬂ__l._.l_._ﬂ_ o o e 1]
/ broz :
0
W w u
o 1 G 1 a
o
0]
o
- b o oo
1]
0
0
1}
[Wl1R- Tl |
0 AT. HL oL "
I pga e %T#ﬁ?t i
ol 98 g ekt
2 B g5 =
ooiicn 000 || I Lal 2 &1k
o PragfPs0c TS f | PZL 99t peig| v s w
i ” 9L = —
_.,.|.“N ,ru._\ _m —\ .rnn_ A‘q _.
— I Y | 4 — & { ]
1AM 1Y MWV - d 2y g

Page: 27/50

FIRES 064/S-26/11/2013-E



FIRES-FR-098-14-AUNE

~

DRAWINGS
No. F’;lr(()e's Cable type Position Description of construction
1 20 NOPOVIC NHXH 4x1,5 E90 Cable trays KCL/KCOL 300H60Y...
2 NOPOVIC NHXH 4x1,5 E90 B-300 1.5 m /15kg/m / steel she_et thiCkneSS
1 0,7 mm Constrcution: Assembling profiles
3 | 59 [NOPOVIC NHXH 4x50 E9O CWP/CWOP40H22/04, threaded rods PGMS,
4 NOPOVIC NHXH 4x50 E90 anchors TRSOM8
5 64 PRAFIaGuard® F SSKFH-V180 E90 1x2x0,8
6 PRAFIaGuard® F SSKFH-V180 E90 1x2x0,8 Cable trays KBL 300H50/...
7 PRAFlaDur® 90 (N)HXH 4x50 RM B-300 1.5 m /15kg/m / steel she_et thiCkneSS
38 ® 2 0,7 mm Construction: Assembling profiles
8 PRAFlaDur ™ 90 (N)HXH 4x50 RM CWP/CWOP40H22/04, threaded rods PGMS,
o | 4 PRAFlaDur® 90 (N)HXH 4x1,5 RE anchors TRSOM8
10 PRAFIaDur® 90 (N)HXH 4x1,5 RE
11 63 PRAFI&lGuaI’d® F SSKFH-V180 E90 1x2x0,8
12 PRAFIaGuard® F SSKFH-V180 E90 1x2x0,8 Cable trays KCI/KCOJ 400H60/
13 PRAFIaDur® 90 (N)HXH 4x50 RM B-400 1.5 m /15kg/_m / steel she_et thickr_wess
36 ® 3 0,9 mm Construction: Assembling profiles
14 PRAFlaDur™ 90 (N)HXH 4x50 RM CWP/CWOP40H40/05, threaded rods PGMS,
15 | PRAFlaDur® 90 (N)HXH 4x1,5 RE anchors TRSOMS
16 PRAFlaDur® 90 (N)HXH 4x1,5 RE
17 | g | NOPOVIC NHXH 4x1,5 E9O Cable trays KCJ/KCOJ 400H60/...
18 NOPOVIC NHXH 4x1,5 E90 B-400/ 1.5 m/15kg/m / steel sheet thickness
4 0,9 mm Construction: Consoles
19 7 NOPOVIC NHXH 4x50 E90 WPCW/WPCO, brackets WWS/WWS0400,
20 NOPOVIC NHXH 4x50 E90 threaded rods PG M8
21 NOPOVIC NHXH 4x50 E90
22 Cable mesh trays KDS/KDSO 400H60/... B-
22 NOPOQOVIC NHXH 4x50 E90 5 400/ 1.5 m/15kg/m. Construction: Consoles
23 NOPOVIC NHXH 4x1,5 E9Q0 WPCW/WPCO, brackets WWS/WWS0O400,
21 threaded rods PG M8
24 NOPOVIC NHXH 4x1,5 E90
25 59 PRAFI&lGuaI’d® F SSKFH-V180 E90 1x2x0,8
26 PRAFIaGuard® F SSKFH-V180 E90 1x2x0,8
® Cable trays KCL/KCOL 300H60/... B-300/ 1.5
27 26 PRAFlaDur™ 90 (N)HXH 4x1,5 RE 6 m / 10kg/m / steel sheet thickness 0,7 mm.
28 PRAFIaDur® 90 (N)HXH 4x1,5 RE Construction: Consoles WPCW/VVPCO,
5 brackets WMC/WMCO300
29 o5 PRAFlaDur™ 90 (N)HXH 4x50 RM
30 PRAFIaDur® 90 (N)HXH 4x50 RM
31 20 PRAFlaDur® 90 (N)HXH 4x50 RM
32 PRAFIaDur® 90 (N)HXH 4x50 RM
® Cable trays KBL 300H50/... B-300/ 1.5m/
33 19 PRAFlaDur™ 90 (N)HXH 4x1,5 RE - 10kg/m / steel sheet thickness 0,7 mm.
34 PRAFIaDur® 90 (N)HXH 4x1,5 RE Construction: Consoles WPCW/VVPCO,
5 brackets WMC/WMCO300
35 57 PRAFlaGuard™ F SSKFH-V180 E90 1x2x0,8
36 PRAFIaGuard® F SSKFH-V180 E90 1x2x0,8
37 58 PRAFI&lGuaI’d® F SSKFH-V180 E90 1x2x0,8
38 PRAFI&lGuaI’d® F SSKFH-V180 E90 1x2x0,8
39 PRAFlaDur® 90 (N)HXH 4x1,5 RE Cable mesh trays KDS/KDSO :_300H60/... B-
24 ® 8 300/ 1.5 m/ 10kg/m. Construction: Consoles
40 PRAFlaDur 90 (N)HXH 4x1,5 RE WPCW/MWPCO, brackets WWS/WWSO300
41 ’3 PRAFIaDur® 90 (N)HXH 4x50 RM
42 PRAFIaDur® 90 (N)HXH 4x50 RM

I
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No. F,;lr?e-s Cable type Position Description of construction
43 NOPOVIC NHXH 4x50 E90
18 Cable trays KCL/KCOL 300H60/... B-300/ 1.5
44 NOPQVIC NHXH 4x50 E90 9 m / 10kg/m / steel sheet thickness 0,7 mm.
45 NOPOVIC NHXH 4x1,5 E90 Construction: Consoles WPCW/WPCO,
17 brackets WWS/WWSO300
46 NOPOVIC NHXH 4x1,5 E90
47 55 PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8
48 PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8 Cable trays KCL/KCOL 300H60/... B-300 1.2
49 PRAFlaDur® 90 (N)HXH 4x50 RM m /15kg/m / steel sheet thickness 0,7 mm.
8 ® 10 Construction: Assembling profiles
50 PRAFIaDur 90 (N)HXH 4x50 RM CWP/CWOP40H22/04, threaded rods PGMS,
51 . PRAFIaDur® 90 (N)HXH 4x1,5 RE anchors TRSOM8
52 PRAFlaDur® 90 (N)HXH 4x1,5 RE
53 54 PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8
54 PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8
® Cable mesh trays KDS/KDSO 300H60/... B-
55 6 PRAFlaDur~ 90 (N)HXH 4x50 RM 1 300 1.2 m /15kg/m. Construction: Assembling
56 PRAFIaDur® 90 (N)HXH 4x50 RM profiles CWP/CWOP4OH22/04, threaded rods
® PGMS8, anchors TRSOM8
57 5 PRAFlaDur™~ 90 (N)HXH 4x1,5 RE
58 PRAFlaDur® 90 (N)HXH 4x1,5 RE
59 - PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8
60 PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8 Cable trays KCL/KCOL 300H60/... B-300 1.2
61 PRAFlaDur® 90 (N)HXH 4x50 RM m /10kg/m / steel sheet thickness 0,7 mm.
4 ® 12 Construction: Assembling profiles
62 PRAFIaDur 90 (N)HXH 4x50 RM CWP/CWOP40H22/04, threaded rods PGMS,
63 PRAFlaDur® 90 (N)HXH 4x1,5 RE trapezoidal hangers WT120 M8 + PGM8/0,1
3
64 PRAFlaDur® 90 (N)HXH 4x1,5 RE
65 52 PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8
66 PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8 Cable mesh trays KDS/KDSO 300H60!...B-
67 PRAFlaDur® 90 (N)HXH 4x50 RM 300 1.2 m /10kg/m. Construction: Assembling
2 ® 13 profiles CWP/CWOP40H22/04, threaded rods
68 PRAFlaDur ™ 90 (N)HXH 4x50 RM PGMS8, trapezoidal hangers WT120 M8 +
69 L PRAFIaDur® 90 (N)HXH 4x1,5 RE PGM8/0,1
70 PRAFlaDur® 90 (N)HXH 4x1,5 RE
® Tracks are made of single cable clips (UDF)
" 44 | PRAFIaDur90 (N)HXH 4x1,5 RE 14 fixed to ceiling by anchors (SRO M6x30) in
® spacing of 600 mm. Cables are connected to
72 43 | PRAFlaDur~ 90 (N)HXH 4x6 RE junction boxes PMOL.
® Tracks are made of single cable clips (UDF)
s 42 | PRAFIaDur90 (N)HXH 4x1,5 RE 15 fixed to ceiling by anchors (SRO M6x30) in
® spacing of 600 mm. Cables are connected to
74 41 | PRAFlaDur~ 90 (N)HXH 4x10 RE junction boxes PMO2.
75 62 PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8
76 PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8
77 PRAFlaDur® 90 (N)HXH 4x50 RM Tracks are made of cable clamps (0Z/0Z0O)
34 ® 16 fixed to ceiling by turbo - screws
78 PRAFlaDur ™~ 90 (N)HXH 4x50 RM (7,5 x 52) mm in spacing of 600 mm.
79 33 PRAFlaDur® 90 (N)HXH 4x1,5 RE
80 PRAFlaDur® 90 (N)HXH 4x1,5 RE
81 61 PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8
82 PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8 Tracks are made of cable clamps
® 16a (0ZS/0ZSO0) fixed to ceiling by turbo - screws
83 32 PRAFIaDur@ 90 (N)HXH 4x1,5 RE (7,5 x 52) mm in spacing of 600 mm.
84 PRAFlaDur™~ 90 (N)HXH 4x1,5 RE
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No. F’;lr%'s Cable type Position Description of construction
85 60 PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8
86 PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8 Tracks are made of cable clamps
® 16b (0ZM/OZMO) fixed to ceiling by turbo -
87 31 PRAFIaDur™ 90 (N)HXH 4x1,5 RE screws (7,5 x 52) mm in spacing of 600 mm.
88 PRAFlaDur® 90 (N)HXH 4x1,5 RE
89 16 NOPOVIC NHXH 4x50 E90
90 NOPOVIC NHXH 4x50 E9QO Tracks are made of cable clamps (0Z/0Z0)
17 fixed to ceiling by turbo - screws
o1 15 NOPOQOVIC NHXH 4x1,5 E90 (7,5 x 52) mm in spacing of 600 mm.
92 NOPOVIC NHXH 4x1,5 E90
93 NOPOVIC NHXH 4x1,5 E90 Tracks are made of cable clamps
29 17a (0ZS/0ZSO0) fixed to ceiling by turbo - screws
94 NOPOVIC NHXH 4x1,5 E90 (7,5 x 52) mm in spacing of 600 mm.
95 NOPOVIC NHXH 4x1,5 E90 Tracks are made of cable clamps
30 17b (0ZM/OZMO) fixed to ceiling by turbo -
96 NOPOVIC NHXH 4x1,5 ES0 screws (7,5 x 52) mm in spacing of 600 mm.
97 56 PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8
98 PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8
99 PRAFlaDur® 90 (N)HXH 4x1,5 RE Track is made of single cable clips (UDF)
14 ® 18 shoot by nails Hilti X-GHP 20 MX to ceiling in
101 13 PRAFlaDur® 90 (N)HXH 4x50 RM
102 PRAFlaDur® 90 (N)HXH 4x50 RM
103 12 PRAFlaDur® 90 (N)HXH 4x1,5 RE
104 PRAFlaDur® 90 (N)HXH 4x1,5 RE Track is njgde of single cable clips (UDF)
® 19 fixed to ceiling by turbo - screws (7,5 x 52)
®
106 PRAFlaDur~ 90 (N)HXH 4x50 RM
107 1 NOPOVIC NHXH 4x1,5 E90
108 0 NOPOVIC NHXH 4x1,5 E90 Track is rr_lade of single cable clips (KSA).ﬁXE}d
20 to ceiling by anchors (SRBO M6x30) in
109 9 NOPOVIC NHXH 4x50 E90 spacing of 600 mm.
110 NOPOVIC NHXH 4x50 E90

Cross-section of
Cable type cable approx. Cable weight [kg/m], approx. Count
[mm]

PRAFlaDur® 90 (N)HXH 4x50 RM 34,4 3,03 24
PRAFlaDur® 90 (N)HXH 4x1,5 RE 14,5 0,29 30

PRAFlaDur® 90 (N)HXH 4x6 RE 17,8 0,56

PRAFlaDur® 90 (N)HXH 4x10 RE 20,0 0,82
NOPOVIC NHXH 4x1,5 E90 11,0 0,18 16
NOPOVIC NHXH 4x50 E90 33,5 2,68 12
PRAFlaGuard® F SSKFH-V180 E90 1x2x0,8 7,1 0,07 26
TOTAL 110
Power cables 84
Communication cables 26

I
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7 | Podkiadka PP8 8

6 | Makretka NSMa ]

6 | Sruba z ibem grzybkowy SGEKMEX12 4

4 |Pret gwintowany PGME... 2

3 |Ceownik CWP/ICWOP40HZ22/0.4 2

2  |Koryto KELI0OHS0 1

1 Kaorylo KCLKCOLI00HS0 1

L.p. Nazwa Symbol Szt.

|
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B | Sruba z them grzybkowy SGKMEX12 2

5 |Podkiadka FF& 4

4 |Makretka MNEME 4

3 |Pret gwintowany PGMES . 2

2  |Cecwnik CWP/CWOP40H40/0 5 i

1 |Koryto KCJKCOJ400HED 1
L.p. Nazwa Symbol Szt.
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13| Zacisk srubowy ZS/ZS0 2
12 | Sruba z them grzybkowy SGKMEx12 2
11 | Sruba SM M 1080 2
10 | Blacha rozporowa ER40 1
g | Podkladka FPa 4
8 | Makretka MNEME 4
7 | Sruba z tbem grzybkowy SGKM8x14 4
6 | Uchwyt UPWK 2
5 |Pret gwintowany PGME/... 2
4 | Wspornik sufitowy WPCWWPCO. .. 1
3 [Wysiegnik WINS4A00 2
2 |Konyto siatkowe KDS/KDSO400HED 1
1 |Koryte KCJ/KCOJ400HB60 1
L.p. Nazwa Symbol Szt.
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11 | Zacisk srubowy 251230 2
10 | Sruba z them grzybkowy SGKMEx12 g
9 | Sruba SM M 10x80 4
£ | Blacha rozporowa BR40 2
7 | Wspomik sufitowy WPCWMWPCO... 1
6 | Wyslegnik WWS300 2
5 | Wysiegnik WMC300 ¥
4 | Koryto KCL/KCOL300HE0 1
3 | Koryto siatkowe KDSKDS0O300HED 1
2 | Keryto KBL300HS0 1
1 |Koryto KCLKCOL300HB0 1
L.p. Nazwa Symbol Szt
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3 | Podkiadka FPRE 8
7 |Nakretka NSMB 8
6 | Zacisk Srubowy 25250 2
5 | Sruba z tbem grzybkowy SGKMEx12 2
4  |Pret gwintowany PGME/... 2
3 | Ceownik CWR/CWOP40H22/0.4 2
2 |Konyto siatkowe KDS/KDSO300HED 1
1 Koryto KCL/KCOL300HE0 1
L. Nazwa Symbol Szt
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8 |Sruba z lbem grzybkowy SEKMEX12 2
7 |Podktadka FP8 4
6 |Pret gwintowany PGMBI0, 1 2
& |Makretka N3Ma 10
4 [Wieszak trapezowy WT120ME 2
3 |Pret gwintowany PGME/... 1
2 | Ceownik CWPR/ICWOP40H22/0 4 1
1 Koryto KCL/KCOLZ00HGD 1
L.p. Nazwa Symbol Szt
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Blacha trapezowa
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& | Zacisk mocujacy ZMIZMO 2

7 | Podkladka PP8 4

6 |Pret gwintowany PGMS/0,1 2

5 |Nakretka NSME 10

4 |Wisszak trapezowy WT120MB8 2

2 |Pret gwintowany PGME/. .. 1

2 | Ceownik CWP/CWOP40H22/0 4 1

1 |Konyto siatkowe KDS/KDS0O300H60 1

L.p. Nazwa Symbol Szt.
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7. 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.

Approved by: Prepared by:

Ing. Stefan Rastocky s, - & Bc. David Subert
leader of the testing laboratory Saglw e technician of the testing laboratory

8. 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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