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1. INTRODUCTION

This test report contains the results of the test carried out at the testing laboratory of FIRES s.r.0. in
Batizovce. The purpose of the test was product classification. The test specimen was cable bearing
system BAKS with power and communication non-halogen cables with circuit integrity maintenance.
Persons witnessing the test:

Representatives of the sponsor: Mr. Kliczek (BAKS)
Mr. Biedrzycki (BAKYS)
Mr. Gilian (Elkond)

Test directed by: Mr. Marek Gorlicky
Test carried out by: Mr. Miroslav Hudak
Operator: Mr. Alexander Rel'ovsky

2. MEASURING EQUIPMENT

I dentification number M easuring equipment Note
F 90 002 Horizontal test furnace for fire testing -
E 69 005 PL C system for data acquisition and control -
TECOMAT NS 950
F 40 008 Software Control Web 2000
F 40 009 Control and communication softwareto PLC

TECOMAT NS 950

Visual and calculating softwareto PLC -

F40010 TECOMAT NS 950
F 40 011 Driver Tecomat — CW 2000 (software) -
F 71 008, F 71 009 Transducer of differential pressure (from-50to | pressure inside the test
+150) Pa furnace
F 06501, F 06,502, F 06 508, F 06 504 |y oyt Funce sccording
F 06 505, F 06 506, F 06 507, F 06 508 EN 1363-1 a DIN 4102-2
F 06 701 Sheathed thermocouple type K f 3 mm ambient temperature
PL C system for data acquisition and climate climatic conditions
F 69009 control TECOMAT TC 604
F 60 001 — F 60 009 Temperature and relative air humidity sensors climatic conditions
F 54 057 Racking meter -
F 57 007 Digital stop-watch -
F 96 015 Test signa panel -

3. PREPARATION OF THE SPECIMEN

Testing laboratory didn’t take off individual components of the specimen. Components take-off and
its delivering to the testing laboratory were carried out by the test sponsor. Assembling of the
supporting system into the test furnace was carried out by workers of the test sponsor. Mounting of
cables and weights into the supporting system was carried out by workers businesses BAKS and
ELKOND HHK as..
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4. PREPARATION OF THE TEST
4.1 DESCRIPTION OF THE SPECIMEN STRUCTURE

Test specimen comprised from cable bearing systems BAKS with accessories — trays, ladders, mesh
trays, clips UDF, UEF and power and communication non-hal ogen cables business ELKOND HHK.

Cabless N2XH 5x1,5 RE FE180/P30 (14x)
N2XH 5x10 RE FE180/P30 (14x)
N2XH 5x1,5 RE FE180/P60 (12x)
N2XH 5x10 RE FE180/P60 (12x)
NHXH 5x1,5 RE FE180/P90 (14x)
NHXH 5x10 RE FE180/P90 (14x)
JE-H(S)H 1x2x0,8 FE180/P30 (14x)
JE-H(S)H 1x2x0,8 FE180/P90 (14x)

Suspension track No. 1: was made of three consoles combined of two horizontal supports (type
CWOP40H40/05) and two threaded bar (type PGM 10/1x600) with washers and nuts M10 and two
hangers (type USOV) which were fixed to ceiling by dowels (type PSRO M10x80) in spacing of
1500 mm. Ladders (type DGOP 400H60/3, steel sheet thickness 1,5 mm) were jointed together by
junction (type LDOCHG60N) with screws M8 (type SGN M8x14) and fixed to horizontal supports
with screws M8 (type SGN M8x14). Load-bearing system was loaded with 20 kg/m.

Suspension track No. 2: was made of three consoles combined of two horizontal supports (type
CWOP40H40/05) and two threaded bar (type PGM 10/1x600) with washers and nuts M10 and two
hangers (type USOV) which were fixed to ceiling by dowels (type PSRO M10x80) in spacing of
1500 mm. Trays (type KCOD 400H60/3, steel sheet thickness 1,2 mm) were jointed together by two
junctions (type LPOPHG60N) and by sheet (type BLO400N) with screws M6 (type SGN M6x12) and
fixed to horizontal supports with screws M6 (type SGN M6x12). Load-bearing system was loaded
with 10 kg/m.

Suspension track No. 3: was made of four consoles (type WK SO60) which were fixed to ceiling by
dowels (type SRO M6x30) in spacing of 1200 mm. Mesh trays (type KDSO60H60/3) were jointed
together by two junctions (type USSPWO) and fixed to consoles. Load-bearing system was loaded
with 1,5 kg/m.

Suspension track No. 4: was made of four consoles combined of two horizontal supports (type
CWOP40H40/05) and two threaded bar (type PGM 10/1x600) with washers and nuts M10 and two
hangers (type USOV) which were fixed to ceiling by dowels (type PSRO M10x80) in spacing of
1200 mm. Mesh trays (type KDSO400H60/3) were jointed together by four junctions (type USSO)
and fixed to horizontal supports. Load-bearing system was loaded with 20 kg/m.

Suspension track No. 5: was made of four consoles combined of two horizontal supports (type
CWOP40H40/05) and two threaded bar (type PGM 10/1x600) with washers and nuts M10 and two
hangers (type USOV) which were fixed to ceiling by dowels (type PSRO M10x80) in spacing of
1200 mm. Trays (type KCOP 400H60/3, steel sheet thickness 1,5 mm) were jointed together by two
junctions (type LPOPHG60N) and by sheet (type BLO400N) with screws M6 (type SGN M6x12) and
fixed to horizontal supports with screws M6 (type SGN M6x12). Load-bearing system was loaded
with 10 kg/m.

Suspension track No. 6: was made of four consoles combined of two horizontal supports (type
CWOP40H40/05) and two threaded bar (type PGM 10/1x600) with washers and nuts M10 and two
hangers (type USOV) which were fixed to ceiling by dowels (type PSRO M10x80) in spacing of
1200 mm. Ladders (type DGOP 400H60/3, steel sheet thickness 1,5 mm) were jointed together by
junction (type LDOCHG60N) with screws M8 (type SGN M8x14) and fixed to horizontal supports
with screws M8 (type SGN M8x14). Load-bearing system was loaded with 20 kg/m.

Cabl e penetration through the wall of test furnace was sealed by mineral wool Rockwool.

Loading with steel chain were used as the equivalent load.
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More detailed information about specimen construction is shown in the drawings which form the
appendix of thistest report. Drawings were delivered by the sponsor of the test.

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

4.2 DESCRIPTION OF THE SPECIMEN FIXATION

The test specimen was fixed on the ceiling of the test furnace which was created from concrete panels
made of common shocked concrete of class B 20, 150 mm thick.

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

4.3 SPECIMEN INSPECTION

Before and after the fire testing, conformity of the test specimen with drawing was checked. The
specimen corresponded to the drawing which create appendix of this report.

Specimen inspection consisted of visual review of the test specimen as well as size verification
(number and cross sections of conductors, thickness, measurements of cables and trays).

4.4 CLIMATIC CONDITIONING

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

Relativeair humidity [%] Ambient air temperature[°C]
mean standard deviation mean standard deviation
47,7 2,0 22,8 0,5

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

5.CARRYING OUT THE TEST

5.1 TEST CONDITIONS

Conditions in the test furnace (temperature, pressure, content O, content) as well as conditions in the
testing room (ambient temperature) corresponded to EN 1363-1 and DIN 4102-2 during the whole
test. Detailed information is shown in appendices of this report or in quality records of the testing
laboratory.

Vaues characterising environment in the testing room directly before the test:

Date of firetest Relative air humidity [%] Ambient air temperature[°C]
17. 04. 2008 33,3 10,9
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5.2 TEST RESULTS
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The measured values are shown in tables that form an integral part of thistest report.

5.3 EVALUATION OF THE TEST

SPECIMENS

Timeto first failurefinterruption
of conductor

Specimens 1, 2: cables N2XH 5x10 RE FE180/P60

81 minutes

Specimen 3: cables N2XH 5x1,5 RE FE180/P60

90 minutes no failur e/interruption

Specimens 4, 5: cables N2XH 5x10 RE FE180/P30

90 minutes no failur e/interruption

Specimen 6: cables N2XH 5x1,5 RE FE180/P30

90 minutes no failur e/interruption

Specimens 7, 8: cables NHXH 5x10 RE FE180/P90

90 minutes no failur e/interruption

Specimen 9: cables NHXH 5x1,5 RE FE180/P90

90 minutes no failur e/interruption

Specimens 10, 11: cables N2XH 5x10 RE FE180/P60

90 minutes no failur e/interruption

Specimen 12: cables N2XH 5x1,5 RE FE180/P60 72 minutes
Specimen 13: cable N2XH 5x10 RE FE180/P30 73 minutes
Specimen 14: cable N2XH 5x10 RE FE180/P30 81 minutes
Specimen 15: cables N2XH 5x1,5 RE FE180/P30 66 minutes
Specimens 16, 17: cables NHXH 5x10 RE FE180/P90 90 minutes no failure/interruption
Specimen 18: cables NHXH 5x1,5 RE FE180/P90 90 minutes no failure/interruption
Specimens 19, 21: cables NHXH 5x10 RE FE180/P90 90 minutes no failure/interruption
Specimens 20, 22: cables NHXH 5x1,5 RE FE180/P90 90 minutes no failure/interruption
Specimens 23, 25: cables N2XH 5x10 RE FE180/P30 90 minutes no failure/interruption
Specimens 24, 26: cables N2XH 5x1,5 RE FE180/P30 90 minutes no failure/interruption
Specimen 27: cables N2XH 5x10 RE FE180/P60 63 minutes
Specimen 28: cables N2XH 5x1,5 RE FE180/P60 63 minutes
Specimen 29: cables N2XH 5x10 RE FE180/P30 87 minutes
Specimen 30: cables N2XH 5x1,5 RE FE180/P30 81 minutes
Specimen 31: cables NHXH 5x10 RE FE180/P90 88 minutes
Specimen 32: cables NHXH 5x1,5 RE FE180/P90 90 minutes no failure/interruption
Specimen 33: cables NHXH 5x10 RE FE180/P90 90 minutes no failure/interruption
Specimen 34: cables NHXH 5x1,5 RE FE180/P90 90 minutes no failure/interruption
Specimen 35: cables N2XH 5x10 RE FE180/P60 73 minutes
Specimen 36: cables N2XH 5x1,5 RE FE180/P60 90 minutes no failure/interruption
Specimen 37: cables N2XH 5x10 RE FE180/P60 90 minutes no failure/interruption
Specimen 38: cables N2XH 5x1,5 RE FE180/P60 90 minutes no failure/interruption
Specimen 39: cables N2XH 5x10 RE FE180/P30 90 minutes no failure/interruption
Specimen 40: cables N2XH 5x1,5 RE FE180/P30 90 minutes no failure/interruption
Specimen 41: cables NHXH 5x10 RE FE180/P90 90 minutes no failure/interruption
Specimen 42: cables NHXH 5x1,5 RE FE180/P90 90 minutes no failure/interruption
Specimen 43: cables N2XH 5x10 RE FE180/P30 90 minutes no failure/interruption
Specimen 44: cables N2XH 5x1,5 RE FE180/P30 90 minutes no failure/interruption
Specimen 45: cables N2XH 5x10 RE FE180/P60 90 minutes no failure/interruption
Specimen 46: cables N2XH 5x1,5 RE FE180/P60 90 minutes no failure/interruption
Specimen 47: cables N2XH 5x10 RE FE180/P30 90 minutes no failure/interruption

Specimen 48:

cables N2XH 5x1,5 RE FE180/P30

90 minutes no failur e/interruption

Specimens 49, 50: cables NHXH 5x10 RE FE180/P90

90 minutes no failur e/interruption

Specimen 51

cables NHXH 5x1,5 RE FE180/P90

90 minutes no failur e/interruption
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SPECIMENS Timeto first failurefinterruption
of conductor
Specimen 52A, B: cable JE-H(St)H 1x2x0,8 FE180/P90 90 minutes no failur e/interruption
Specimen 53A: cable JE-H(St)H 1x2x0,8 FE180/P30 61 minutes
Specimen 53B: cable JE-H(St)H 1x2x0,8 FE180/P30 58 minutes
Specimen 54A: cable JE-H(St)H 1x2x0,8 FE180/P90 90 minutes no failur efinterruption
Specimen 54B: cable JE-H(St)H 1x2x0,8 FE180/P90 80 minutes
Specimen 55A: cable JE-H(St)H 1x2x0,8 FE180/P30 6 minutes
Specimen 55B: cable JE-H(St)H 1x2x0,8 FE180/P30 65 minutes
Specimen 56 A, B: cable JE-H(St)H 1x2x0,8 FE180/P90 90 minutes no failur efinterruption
Specimen 57A: cable JE-H(St)H 1x2x0,8 FE180/P30 90 minutes no failur e/interruption
Specimen 57B: cable JE-H(St)H 1x2x0,8 FE180/P30 76 minutes
Specimen 58A: cable JE-H(St)H 1x2x0,8 FE180/P90 90 minutes no failur efinterruption
Specimen 58B: cable JE-H(St)H 1x2x0,8 FE180/P90 58 minutes
Specimen 59A: cable JE-H(St)H 1x2x0,8 FE180/P30 70 minutes
Specimen 59B: cable JE-H(St)H 1x2x0,8 FE180/P30 50 minutes
Specimen 60 A, B: cable JE-H(St)H 1x2x0,8 FE180/P90 90 minutes no failur e/interruption
Specimen 61A: cable JE-H(St)H 1x2x0,8 FE180/P30 74 minutes
Specimen 61B: cable JE-H(St)H 1x2x0,8 FE180/P30 90 minutes no failur efinterruption
Specimen 62 A, B: cable JE-H(St)H 1x2x0,8 FE180/P90 90 minutes no failur e/interruption
Specimen 63A: cable JE-H(St)H 1x2x0,8 FE180/P30 59 minutes
Specimen 63B: cable JE-H(St)H 1x2x0,8 FE180/P30 90 minutes no failur efinterruption
Specimen 64 A, B: cable JE-H(St)H 1x2x0,8 FE180/P90 90 minutes no failur efinterruption
Specimen 65A: cable JE-H(St)H 1x2x0,8 FE180/P30 75 minutes
Specimen 65B: cable JE-H(SH)H 1x2x0,8 FE180/P30 80 minutes

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

Specimens S1 — S51 were tested by three-phase voltage supply 3 x 230/400V with bulbs 240V / 60 W.
Specimens S52 — S65 were tested by one-phase voltage supply 1 x 110V with LED diodes 3V /0,03W.

FIRES 064/S-01/09/2006-E
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6. CLOSING

This report details the method of construction, the test conditions and results obtained when the
specific element of construction described herein was following the procedure outlined in EN
1363-1 and DIN 4102 — 12:1998-11. Any significant deviation with respect to size, constructional
details, loads, stresses, edges or end conditions other than those alowed under the field of direct
application in the relevant test method is not covered by this report.

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

The test results refer only to the tested subjects. This test report is not an approval of the tested
product by the test laboratory or the accreditation body overseeing the laboratory’ s activities. The
test was carried out on testing equipment that is the property of FIRES Ltd. 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 |aboratory
FIRES Ltd. Batizovce.

Report checked by: Ing. Stefan Réstocky
Trandated by: Ing. Marek Rusnak

I ssued by: Responsible for thetechnical side of thisreport:
xc_:;\&'-"-.'-' I ':":;'?-f,:;;,:?.
4 a;::- *r:_';{:.Q\ ..::-'\'- !
LA = y (
- | - /FIRES
Ing. Stefan Réstocky _"'--v,,.;_._,. Miroslav Hudak
leader of the testing laboratory el technician of the testing laboratory

7.NORMATIVE REFERENCES

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

STN EN 1363-1:2001 Fire resistance tests— Part 1. General requirements
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Measured values inside the test furnace

Appendix: 1

Time | Temperature [°C] Deviation |Pressure

t[mn]] Td1 | Td2 | Td3 | Td4 [ Td5 [ Td6 [ Td7 [ Td8 | Tave [ Tn To | 9.[%] | p[Pa]
0 34,3 27,3 26,9 30,7 37,7 54,1 33,9 37,6 35,3 20,0 | 10,9 0,0 7,0
5 613,2 | 601,8 | 571,4 | 510,4 | 594,8 | 648,4 | 599,9 | 549,5 | 586,2 | 576,4 | 11,2 -6,0 12,1
10 702,7 | 687,0 | 659,3 | 638,8 | 680,0 | 705,8 | 709,1 | 678,5 | 682,7 | 678,3 | 11,2 -1,7 11,6
15 | 7429 | 714,8 | 7157 | 694,2 | 707,8 | 753,5 | 759,1 | 7219 ]| 726,2 | 738,5] 11,8 -5,0 13,7
20 779,8 | 752,0 | 7756 | 741,3 | 7450 | 814,4 | 810,2 | 7740 | 774,0 | 781,3 | 11,8 -4,0 12,3
25 18210 787,2 | 811,8 | 784,6 | 780,2 | 853,0 | 846,4 | 810,3 ] 811,8 | 8146 ] 11,6 -3,1 14,8
30 853,0 | 826,5 | 823,0 | 817,5 | 819,5 | 872,6 | 846,6 | 828,8 | 8359 | 841,8 | 11,5 -2,6 14,8
35 | 851,8 | 8329 | 8316 | 837,3 | 834,9 | 8729 | 858,2 | 847,4 | 8459 | 864,8 | 11,5 -2,5 15,4
40 878,8 | 857,0 | 867,1 | 852,8 | 856,0 | 906,5 | 873,1 | 861,9 | 869,2 | 884,7 | 11,2 -2,4 16,0
45 1 902,8 | 883,9 | 890,0 | 865,1 | 876,9 | 928,3 | 896,4 | 871,2 ] 889,3 | 902,3 | 11,1 -2,3 15,6
50 918,3 | 901,5 | 904,9 | 881,7 | 894,5 | 942,5 | 909,5 | 887,5 ] 905,1 | 918,1 | 11,0 -2,2 16,0
55 | 932,2 | 913,0 | 919,7 | 898,7 | 906,0 | 955,8 | 922,8 | 902,8 | 918,9 | 932,3 ] 11,0 -2,1 13,0
60 9422 | 9255 | 9315 | 912,6 | 918,5 | 965,2 | 937,4 | 9153 ] 931,0 | 945,3 | 11,0 -2,1 12,0
65 ] 958,0 | 942,3 | 944,8 | 924,9 | 935,3 | 979,8 | 951,6 | 936,1 | 946,6 | 957,3 ] 10,8 -2,0 12,4
70 979,1 | 960,7 | 979,4 | 966,0 | 953,7 | 1004,0| 999,7 | 961,3 | 975,5 | 968,4 | 10,7 -1,8 14,1
75 | 996,8 | 975,2 | 994,9 | 987,7 | 968,2 | 1019,0| 1008,0| 987,2 | 992,1 | 978,7 | 11,9 -1,6 13,6
80 ]1008,0( 986,8 | 1006,0| 1007,1| 979,8 | 1030,0| 1023,0| 999,2 | 1005,0( 988,4 | 12,9 -1,4 13,0
85 ]11019,0( 995,2 | 1018,0| 1025,0 | 988,2 | 1039,0| 1035,0| 1010,0| 1016,2| 997,4 | 13,5 -1,1 12,1
90 |1030,0(1011,0( 1027,0] 1033,0| 1004,0 | 1048,0 | 1041,0| 1025,0| 1027,4 | 1005,9] 13,7 -0,9 13,6
91 |]1025,0] 1009,0( 1021,0| 1028,0 | 1002,0| 1043,0| 1034,0| 1014,0} 1022,0| 1007,6] 13,6 -0,9 14,4
92 ]1029,0[1014,0( 1017,0] 1023,0| 1007,0| 1042,0| 1028,0| 1017,0| 1022,1| 1009,2] 13,6 -0,9 12,8

Tave Average temperature in the test furnace calculated from plate thermometers

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

To Ambient temperature

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

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

Layout of measuring points in the test furnace:
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Measured values inside the test furnace / graph
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Measured time of tested specimens fromS1to S 9

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
1-L1 X
2-L2 81:03
S 3-L3 81.03
4-PEN X
5-L1 X
6-L2 X
S2 7-L3 81:23
8-PEN X
9-L1 no failure / interruption
S 3 10-L.2 no failure / interruption
11-L.3 no failure / interruption
12-PEN no failure / interruption
13-L1 no failure / interruption
S 4 14-1L.2 no failure / interruption
15-L.3 no failure / interruption
16-PEN no failure / interruption
17-1L1 no failure / interruption
S5 18-L.2 no failure / interruption
19-L.3 no failure / interruption
20-PEN no failure / interruption
21-L1 no failure / interruption
S6 22-L.2 no failure / interruption
23-L.3 no failure / interruption
24-PEN no failure / interruption
25-11 no failure / interruption
S7 26-L2 no failure / interruption
27-L3 no failure / interruption
28-PEN no failure / interruption
29-L1 no failure / interruption
S8 30-L2 no failure / interruption
31-L3 no failure / interruption
32-PEN no failure / interruption
33-L1 no failure / interruption
S9 34-L2 no failure / interruption
35-L3 no failure / interruption
36-PEN no failure / interruption
Specimens 1, 2: cables N2XH 5x10 RE FE180/P60
Specimen 3: cables N2XH 5x1,5 RE FE180/P60
Specimens 4, 5: cables N2XH 5x10 RE FE180/P30
Specimen 6: cables N2XH 5x1,5 RE FE180/P30|
Specimens 7, 8: cables NHXH 5x10 RE FE180/P90
Specimen 9: cable NHXH 5x1,5 RE FE180/P90

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 S 10to S 18

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
37-L1 no failure / interruption
S 10 38-L2 no failure / interruption
39-L3 no failure / interruption
40-PEN no failure / interruption
41-11 no failure / interruption
S 11 42-L.2 no failure / interruption
43-L3 no failure / interruption
44-PEN no failure / interruption
45-L1 X
46-L2 72:23
S12 47-L3 72:23
48-PEN X
49-L1 X
50-L2 73:38
S13 51-L3 73:38
52-PEN 73:38
53-L1 81:24
54-L.2 81:24
S14 55-L3 81:24
56-PEN 81:24
57-L1 66:28
58-L2 66:28
S 15 59-L3 66:28
60-PEN 66:28
61-L1 no failure / interruption
S 16 62-L.2 no failure / interruption
63-L.3 no failure / interruption
64-PEN no failure / interruption
65-11 no failure / interruption
S 17 66-L2 no failure / interruption
67-L.3 no failure / interruption
68-PEN no failure / interruption
69-L1 no failure / interruption
S 18 70-L2 no failure / interruption
71-L3 no failure / interruption
72-PEN no failure / interruption
Specimens 10, 11: cables N2XH 5x10 RE FE180/P60
Specimen 12: cables N2XH 5x1,5 RE FE180/P60
Specimens 13, 14: cables N2XH 5x10 RE FE180/P30
Specimen 15: cables N2XH 5x1,5 RE FE180/P30
Specimens 16, 17: cables NHXH 5x10 RE FE180/P90
Specimen 18: cables NHXH 5x1,5 RE FE180/P90

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 S 19 to S 26

Time to permanent

Specimen Bulbs failure / interruption
[min:s]

73-L1 no failure / interruption

S 19 74-L2 no failure / interruption

75-L3 no failure / interruption

76-PEN no failure / interruption

77-L1 no failure / interruption

S 20 78-L2 no failure / interruption

79-L3 no failure / interruption

80-PEN no failure / interruption

81-L1 no failure / interruption

S 21 82-L.2 no failure / interruption

83-L3 no failure / interruption

84-PEN no failure / interruption

85-L1 no failure / interruption

S 22 86-L2 no failure / interrupt?on

87-L.3 no failure / interruption

88-PEN no failure / interruption

89-L1 no failure / interruption

S 23 90-L2 no failure / interruption

91-L3 no failure / interruption

92-PEN no failure / interruption

93-L1 no failure / interruption

S 24 94-L.2 no failure / interruption

95-L3 no failure / interruption

96-PEN no failure / interruption

97-L1 no failure / interruption

S 25 98-L2 no failure / interruption

99-L3 no failure / interruption

100-PEN no failure / interruption

101-L1 no failure / interruption

S 26 102-L2 no failure / interruption

103-L3 no failure / interruption

104-PEN no failure / interruption

Specimens 19, 21: cables NHXH 5x10 RE FE180/P90
Specimens 20, 22: cables NHXH 5x1,5 RE FE180/P90
Specimens 23, 25: cables N2XH 5x10 RE FE180/P30

Specimens 24, 26: cables N2XH 5x1,5 RE FE180/P30

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 S 27 to S 34

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
105-L1 63:53
106-L2 X
S27 107-L3 X
108-PEN X
109-L1 X
110-L2 63:32
S28 111-L3 X
112-PEN X
113-L1 87:15
114-L2 87:15
S29 115-L3 87:15
116-PEN 87:15
117-L1 81:15
118-L2 81:15
S 30 119-L3 81:15
120-PEN 81:15
121-L1 X
122-L.2 88:37
S 31 123-L3 X
124-PEN X
125-L1 no failure / interruption
S 32 126-L2 no failure / interruption
127-L3 no failure / interruption
128-PEN no failure / interruption
129-L1 no failure / interruption
S 33 130-L2 no failure / interruption
131-L3 no failure / interruption
132-PEN no failure / interruption
133-L1 no failure / interruption
S 34 134-L2 no failure / interruption
135-L3 no failure / interruption
136-PEN no failure / interruption

Specimen 27: cables N2XH 5x10 RE FE180/P60
Specimen 28: cables N2XH 5x1,5 RE FE180/P60
Specimen 29: cables N2XH 5x10 RE FE180/P30
Specimen 30: cables N2XH 5x1,5 RE FE180/P30
Specimens 31, 33: cables NHXH 5x10 RE FE180/P90
Specimens 32, 34: cables NHXH 5x1,5 RE FE180/P90

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 S 35 to S 42

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
137-L1 73:14
138-L2 73:14
S35 139-L3 X
140-PEN X
141-11 no failure / interruption
S 36 142-1.2 no failure / interruption
143-L.3 no failure / interruption
144-PEN no failure / interruption
145-11 no failure / interruption
S 37 146-L.2 no failure / interruption
147-L.3 no failure / interruption
148-PEN no failure / interruption
149-11 no failure / interruption
S 38 150-L.2 no failure / interruption
151-L.3 no failure / interruption
152-PEN no failure / interruption
153-L1 no failure / interruption
S 39 154-L.2 no failure / interruption
155-L.3 no failure / interruption
156-PEN no failure / interruption
157-1L1 no failure / interruption
S 40 158-L.2 no failure / interruption
159-L.3 no failure / interruption
160-PEN no failure / interruption
161-L1 no failure / interruption
S 41 162-L.2 no failure / interruption
163-L.3 no failure / interruption
164-PEN no failure / interruption
165-L1 no failure / interruption
S 42 166-L.2 no failure / interruption
167-L.3 no failure / interruption
168-PEN no failure / interruption

Specimens 35, 37: cables N2XH 5x10 RE FE180/P60
Specimens 36, 38: cables N2XH 5x1,5 RE FE180/P60
Specimen 39: cables N2XH 5x10 RE FE180/P30
Specimen 40: cables N2XH 5x1,5 RE FE180/P30
Specimen 41: cables NHXH 5x10 RE FE180/P90
Specimen 42: cables NHXH 5x1,5 RE FE180/P90

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 S 43 to S 51

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
169-L1 no failure / interruption
S 43 170-L.2 no failure / interruption
171-L3 no failure / interruption
172-PEN no failure / interruption
173-L1 no failure / interruption
S 44 174-L.2 no failure / interruption
175-L.3 no failure / interruption
176-PEN no failure / interruption
177-1L1 no failure / interruption
S 45 178-L.2 no failure / interruption
179-L.3 no failure / interruption
180-PEN no failure / interruption
181-L1 no failure / interruption
S 46 182-L.2 no failure / interruption
183-L3 no failure / interruption
184-PEN no failure / interruption
185-L1 no failure / interruption
S 47 186-L.2 no failure / interruption
187-L.3 no failure / interruption
188-PEN no failure / interruption
189-L1 no failure / interruption
S 48 190-L.2 no failure / interruption
191-L.3 no failure / interruption
192-PEN no failure / interruption
193-L1 no failure / interruption
S 49 194-1.2 no failure / interruption
195-L.3 no failure / interruption
196-PEN no failure / interruption
197-L1 no failure / interruption
S 50 198-L.2 no failure / interruption
199-L.3 no failure / interruption
200-PEN no failure / interruption
201-L1 no failure / interruption
S 51 202-L2 no failure / interruption
203-L3 no failure / interruption
204-PEN no failure / interruption
Specimens 43, 47: cables N2XH 5x10 RE FE180/P30
Specimens 44, 48: cables N2XH 5x1,5 RE FE180/P30
Specimen 45: cables N2XH 5x10 RE FE180/P60
Specimen 46: cables N2XH 5x1,5 RE FE180/P60
Specimens 49, 50: cables NHXH 5x10 RE FE180/P90
Specimen 51: cables NHXH 5x1,5 RE FE180/P90

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 S 52 to S 59

Time to permanent

Specimen Bulbs failure / interruption
[min:s]

S 52A 70en | no flrg Tintomuntin

S 52B 712-PEN | oo s Finioeotn

S 54A 715 Pen | no fllrg Titomuntion
S 54B 530-PEN =
S 55B 532 PEN e

S 56A T2t nofilirg Finomuntion

S 56B 722 pEn | no filrg Tinomuntion

S 57A 7t nofilirs Finomuntion

S 58A Z5eptn | nofilirg Finmuntion

Specimens 52, 54: cables JE-H
Specimens 53, 55: cables JE-H
Specimens 56, 58: cables JE-H
Specimens 57, 59: cables JE-H

St
St
St
St

H 1x2x0,8 FE180/P90
H 1x2x0,8 FE180/P30
H 1x2x0,8 FE180/P90
H 1x2x0,8 FE180/P30

I=<|=<|=<|=
~ | <= | <= |<=

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

Signal cables were tested by three-phase voltage supply 1 x 110V with LED diods 3V / 0,03W.
Circuit breakers with rating 3 A were used.
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Measured time of tested specimens from S 60 to S 65

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
S 60A . W
S 08 e EI
SoiA e mI
S 62A 250 PEN | oo s Finioeaotion
S 628 Z52.PEN | oo s Finioeotion
S 63A TR e
S 63B 255 oEN | oo s Finioeotn
S 64A 755, PEN | oo s Finioetion
S 64B 750 PEN | oo s Finioeoton
S 65A TR =

Specimen 60: cables JE-H
Specimen 61: cables JE-H
Specimen 62: cables JE-H
Specimen 63: cables JE-H
Specimen 64: cables JE-H
Specimen 65: cables JE-H

St)H 1x2x0,8 FE180/P90
St)H 1x2x0,8 FE180/P30
St)H 1x2x0,8 FE180/P90
St)H 1x2x0,8 FE180/P30
St)H 1x2x0,8 FE180/P90
St)H 1x2x0,8 FE180/P30

= | =<I|=<I|=<I|=<|I|=

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

Signal cables were tested by three-phase voltage supply 1 x 110V with LED diods 3V / 0,03W.
Circuit breakers with rating 3 A were used.
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Layout of cables in the test furnace

563 -62 S44- 43 5 36 - 33 S 57 - 56 S5 26 - 19
y o ee fent0eetOd Lededudiod 1 kd | iy !
S 48 - 45 S 40 - 37 S 30 - 27 S 15 - 10 S6-1
- . ; Ioc:c:--::-csc-::-oll | Ioc-coaoc:}ol“ Iooooocaooll
S 65 - 64 5 61-60 =59-58 555-54 S53-52
551-49 S42 -4 532-31 S18 -16 S9-7
Loc OO0 cogo | L0000 sogo
L L 1C 2 L L . |
MNo. .6 Mo 5 MNo. 4 MNo.3 Mo.2 Mo.1

Suspension tracks

Specimens 1, 2: cables N2XH 5x10 RE FE180/P60

Specimen 3: cables N2XH 5x1,5 RE FE180/P60

Specimens 4, 5: cables N2XH 5x10 RE FE180/P30

Specimen 6: cables N2XH 5x1,5 RE FE180/P30

Specimens 7, 8: cables NHXH 5x10 RE FE180/P90

Specimen 9: cable NHXH 5x1,5 RE FE180/P90

Specimens placed on the ladders DGOP400H60/3
(BAKS). Suspension track No.1

Specimens 10, 11: cables N2XH 5x10 RE FE180/P60

Specimen 12: cables N2XH 5x1,5 RE FE180/P60

Specimens 13, 14: cables N2XH 5x10 RE FE180/P30

Specimen 15: cables N2XH 5x1,5 RE FE180/P30

Specimens 16, 17: cables NHXH 5x10 RE FE180/P90

Specimen 18: cables NHXH 5x1,5 RE FE180/P90

Specimens placed in the cable trays KCOD400H60/3
(BAKS). Suspension track No.2

Specimens 19, 21: cables NHXH 5x10 RE FE180/P90

Specimens 20, 22: cables NHXH 5x1,5 RE FE180/P90

Specimens 23, 25: cables N2XH 5x10 RE FE180/P30

Specimens 24, 26: cables N2XH 5x1,5 RE FE180/P30

Specimens placed in the mesh trays
KDSO060H60/3 (BAKS).
Suspension track No.3

Specimen 27:

cables N2XH 5x10 RE FE180/P60

Specimen 28:

cables N2XH 5x1,5 RE FE180/P60

Specimen 29:

cables N2XH 5x10 RE FE180/P30

Specimen 30:

cables N2XH 5x1,5 RE FE180/P30

Specimen 31:

cables NHXH 5x10 RE FE180/P90

Specimen 32:

cables NHXH 5x1,5 RE FE180/P90

Specimens placed in the mesh trays
KDS0400H60/3 (BAKS).
Suspension track No.4

Specimen 33:

cables NHXH 5x10 RE FE180/P90

Specimen 34:

cables NHXH 5x1,5 RE FE180/P90

Specimen 35:

cables N2XH 5x10 RE FE180/P60

Specimen 36:

cables N2XH 5x1,5 RE FE180/P60

Specimens placed in ceiling clips UEF (BAKS)
in spacing of 600 mm

Specimen 37:

cables N2XH 5x10 RE FE180/P60

Specimen 38:

cables N2XH 5x1,5 RE FE180/P60

Specimen 39:

cables N2XH 5x10 RE FE180/P30

Specimen 40:

cables N2XH 5x1,5 RE FE180/P30

Specimen 41:

cables NHXH 5x10 RE FE180/P90

Specimen 42:

cables NHXH 5x1,5 RE FE180/P90

Specimens placed in the cable trays KCOD400H60/3
(BAKS). Suspension track No.5

Specimen 43:

cables N2XH 5x10 RE FE180/P30

Specimen 44:

cables N2XH 5x1,5 RE FE180/P30

Specimens placed in ceiling clips UDF (BAKS)
in spacing of 600 mm

Specimen 45:

cables N2XH 5x10 RE FE180/P60

Specimen 46:

cables N2XH 5x1,5 RE FE180/P60

Specimen 47:

cables N2XH 5x10 RE FE180/P30

Specimen 48:

cables N2XH 5x1,5 RE FE180/P30

Specimens 49, 50: cables NHXH 5x10 RE FE180/P90

Specimen 51

. cables NHXH 5x1,5 RE FE180/P90

Specimens placed on the ladders DGOP400H60/3
(BAKS). Suspension track No.6
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Layout of cables in the test furnace
S563-62 S44-43 S5 36-323 SH5H7T-56 S 26 - 18
[ eecoc o0 00O [ cooCocooo r@g;gj Qr 0 B 1
= 48 - 45 540 - 37 5 30 - 27 S 15 - 10 S6-1
rml rmmirlmoomooll | Ioooomcolllloooomooll
S 65 - 64 S 61 -60 S59-58 S 55 -54 553-52
551-49 542 - 41 8532-31 S 18 - 16 59-7
| dloc 00 aace |l | s | | o000 oa0n Il
Mo & No.& No 4 MNo.3 No.2 MNo.1
Suspension tracks
Specimen 52: cables JE-H(St)H 1x2x0,8 FE180/P90 Specimens placed on the ladders DGOP400H60/3
Specimen 53: cables JE-H(St)H 1x2x0,8 FE180/P30 (BAKS). Suspension track No.1
Specimen 54: cables JE-H(St)H 1x2x0,8 FE180/P90 Specimens placed in the cable trays KCOD400H60/3
Specimen 55: cables JE-H(St)H 1x2x0,8 FE180/P30 (BAKS). Suspension track No.2
Specimen 56: cables JE-H(St)H 1x2x0,8 FE180/P90 Specimens placed in the mesh trays KDSO60H60/3
Specimen 57: cables JE-H(St)H 1x2x0,8 FE180/P30 (BAKS). Suspension track No.3
Specimen 58: cables JE-H(St)H 1x2x0,8 FE180/P90 Specimens placed in the mesh trays KDSO400H60/3
Specimen 59: cables JE-H(St)H 1x2x0,8 FE180/P30 (BAKS). Suspension track No.4
Specimen 60: cables JE-H(St)H 1x2x0,8 FE180/P90 Specimens placed in the cable trays KCOD400H60/3
Specimen 61: cables JE-H(St)H 1x2x0,8 FE180/P30 (BAKS). Suspension track No.5
Specimen 62: cables JE-H(St)H 1x2x0,8 FE180/P90 Specimens placed in ceiling clips UDF (BAKS)
Specimen 63: cables JE-H(St)H 1x2x0,8 FE180/P30 in spacing of 600 mm
Specimen 64: cables JE-H(St)H 1x2x0,8 FE180/P90 Specimens placed on the ladders DGOP400H60/3
Specimen 65: cables JE-H(St)H 1x2x0,8 FE180/P30 (BAKS). Suspension track No.6
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Photos taken beforethe test
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Photos taken after thetermination of the test




Silove kable s medenymi jadrami, 5 funkénostou 180 minut potas a po ukondeni pdsobenia chia podla
ST IEC 60331-21. so0 zvysenou odolnostou wvadi Sireniu plamena podia STN EN 50266-2-4 (Kat. C)
bezhalogénove 5 nizkou hustotou dymu wiworenom pri horenl podia STN EN 61034-1, -2, a8 nizko

korozivitou splodin podla STN EN 50267-2-2, -3, s funkdneu odolnoestiou pre alekiricky systéam v pokiari P30
podfa STH 92 0205, pre menovité napatie ststavy do 0 61,0 KV vratane.

Technicky predpis: TPEFK 02-12-2006/782, STN 34 7660/A3 (HD 604 51:1994/A3:2005), DIN VDE 0266

s

1. Kruhovy medeny vodic s izolaciou, ktora X

pozostdva zo sklosludovej izolatne) pasky, na * pn montazi -5° aZ +50°C

ktard e I"IBHE’%E!‘[& wirshea mﬁ-imepél'u: s pri prevadzke -30°C az +90°C

polyetylénu, Zily st polahovo spletané do jadra

kabla. ¢« Cu jadro pri prevadzke +90°C
2 Mad jadrom Kabla je vsuvisle] wrstve

vytlabovany bezhalogénovy, ohen nesiriaci

vyplfiovy abal. Pouzitie:
3. Plast kabla je z bezhalogénovej, ohef Kable su uréens na rozvod elekiricke] energia.

nesirace) termoplasticke] zmesi typu MHN 2 Mdiu byt  poudite v prostredi -

{HM a)

nebazpecenstvom poiary a indtelovang ns
harfavy powrch. Kable sd urdené na pewvneé
ulakenke. Je vhodné ich pouzit viade tam, kde
je v pripade poZiary potrebné chranit Tudske
Zivoly alebo majelok, napr v priemyselnych
komplexoch, werajnych budovach, hoteloch, na
letiskach, v nemocniciach.

Menovite napatie:
« 081KV

@ ELKOMND HHK a s -Fabrika kablov, Tratena 2008



Technické udaje :

Farehné znacenic podia STN EN 34 7411 (HID 308 52:2001)

Bez ochranného
vodiéa

S ochrannym
vodi¢em

1 B L ] L] L] - - -
2 ® & & S| 9 | &  ®
3 e o  o|® @ o
4 ® | @ L
5 ® @
Informativoe pricmery, hmotnosti kiblov, spal’ovacie teplo.
Konstrukcia kabla D [mm] M [kg'km] Q [kWhikg]
2x15RE 1.7 180 0.56
% 1.6 RE 200 061
4x15RE 131 2358 0,71
5x1.5RE 4.1 280 0.84
2x25RE 12,4 217 0.6z
3x25RE 12,9 242 067 |
4x25RE 14,1 299 0481 |
SX25RE B3 355 0.:95
2x40RE 13,5 278 0,72
3x4.0 RE 14,0 BE 0,76
4x40RE 15,3 385 0,84
5x 16,5 466 1,11
2x60RE 14,5 4 0,82
3x80RE 15,3 386 0,89
4 x 60 RE 16,6 492 1,07
5x6,0 RE 18,0 598 1.27
3x10.0 RE 17,6 576 1,12
4 i E‘_B 710 1,32
5x 10,0 RE 20,5 BED 1,67
LN | miormativmy priemer kihla
"M mformativia hanodnos |’ kabla
=0 spalovacee leplo dcalonic load)

AukldlT I_.l.._ﬂ. =

e AT

o BT ;E.r"' {2
& - '-: |
51 [ Podpls/Signate |
s S el |
/_'r_(lﬂ-: fo= . pEE e -1- 1 ]
e _I

il

B ELKOND HHK &.5.-Fabrika kablov, Trstend 2008



N2XH ... FE180/P60

Silowe kable s medenymi jadrami, s funkénostou 180 mindt poéas a po ukonéeni posobenia ohha pod
STN |IEC 60331-21, so zvySenou odolnostou vodl Sirenlu plamefa podie STHN EN 50266-2-4 (Kat. C)
rezhalogéenove s nizkou hustotou dymu viylvorenom pri horeni podia STN EN 6103441, <2, 2 nizkou
<orazivitou splodin podia STN EN 50267-2-2, -3, s funkénou ocdalnostou pre elekinicky system v poian PG
odla STN 92 0205, prea menovité napatie austavy do 0.6/1,0 KV vratane

Technicky predpis: TPEFK 02-12-2006/782, STH 34 T660/A3 (HD 604 51:1994/A3:2005), DIN VDE 0266

L 1.
KonsStrukcia kabla: Povolené teploty:
1. Kruhowy  medeny wvodi€ s izolaciou, klord . P ”
pozostava zo sklosludavej izolaénej pasky, na » primontaZi -5° a2 +50°C
ketovrid jE nane?ena'l wrstva  zosietensho o pri prevadzke -30°C az +90°C
polyetylénu, Zily su polchoveo spletane do jadra
kakla, « Cu jadro pri prevadzke +30°C
2 Mad jadrom kébla e wvslvisle] wrstve
wyilacovany bezhalogénovy, ohen nesinac
wyplfiavy obal. Pouzitie:
3. Flast kabla je z bezhalogénove], ohef Kable s0 urCeng na rozvod eleklricke] energie
nesiriace] termoplasticke] zmesi typu MHMN 2 MoEu byt pouZite v prostredi s
(HM 4) nebezpeéenstvom poZiaru a ingtalovanéd na

horfavy povrch. Kable s uréeng na pevné
ulcZenie. Je vhodné ich poudit vsade tam, kds
j@ v pripade poZiard potrabné chranit ludsks
Zivoty alebo majetok, napr. v priemyselnych
komplexoch, verejnych budovach, hoteloch, na
letiskach, v nemocniciach.

—

Menovité napitie:
o 061KV

e
.
7'5" 2 ELKOND HHIK a.5.-Fabrika katiov, Trstend 2008

i



Technické udaje :

Farchné snacenic podia ST™ EN 34 7411 (HI 308 52:2001)

S ochrannym
voditom

Q| P | v | v | @
2 e | & | & | o | o o
3 e o | o @
4 e | ® L
5 [ ] ®

Informativoe priemery, hmaotnosti kablov, spalovacie teplo.

Konstrukcia kabla D [mm] M [kg/km] Q [kWh/kg]
2%x15RE 11,7 180 0,56
Ix15RE 122 200 0,61
4x15RE 13.1 235 0,71
5x 1.5 RE 141 280 0,84
2x25RE 12,4 217 0,62
3%2,5RE 1239 242 0,67

| 4x25RE 14,1 299 0.81
5%25RE 151 385 0,95
2x40RE 13.5 278 0,72
3x40RE 14,0 ETE] k]
4x40RE 153 385 0.94
5x4,0RE 16,5 466 1,11
2%x6,0RE 14.5 344 0.82
3x60RE 153 398 0.88
4x60RE 16,6 492 1,07
5x6,0RE 180 598 127

3x 10,0 RE 17,6 576 1,12 i
4x 10,0 RE 18,9 710 132
2x 10,0 RE 20,9 860 1,57 |
- D it vy priemer kibla
n o informativimn hmotmost kabla
Ll | spalovacie teplo (ealoric load)
itomyUate
g e R
C>
’é{ i ‘ @ ELKOND HHE a5 -Fabrika kébiov, Trstand 2006
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NHXH... FEIBQZEQQ _

Silowé kahble s medenymi jadrami, s funkEnostou 180 minit poces a po ukonéeni pisobenia ohiia podl
STN IEC 60331-21, s0 zvySenou ocdolinosfou vodl Sireniu plamena podia STN EN S0266-2-4 H‘ia! 'C
bezhalogénove s nizkou hustolou dymu wvytvorenom pri horenl podia STN EN 61034-1, -2, a nizk

korozivitou splodin podla STN EN S50267-2-2, -3, 5 "_nh"nr.;-u odolnostou pre elektricky systam v poial F’EIG
podfa a2 8TN 82 0205, pre menavita napilie sustavy do 0,610 kY vratans

Technicky predpis: TPEFK 28-04-2006/T85, STN 34 T660/A3 (HD 604 51:1994/A3:2005), DIN VDE 0266

{1,

1. Krubovy  medeny vodié s kompazitnou ; :

izolaciou, ktora pozostdva 2z 2x  ovinu * primontazi -5° a2 +50°C

sklosfudovou izolaénou paskou, na kiord je o pri prevadzke -30°C a2 +90°C

nanesena wrstva termoseticke),

bezhalogénovaj, chef nefiracej zmesi typu » Cu jadro pri prevadzke +00°C

IHN 1 (HXI 1), 2ily sU polohovo spletané do

jadra kabla,
2. Nad jadrom kabla je vsdvisle] wrstve Pouzitie:

vyllatovany bezhalegénavy, ohefi neSinaci Kabla s uréené na rozvod alekiricke] energie

wwplfiovy obal, MaZu byt poufité v prostredi s
3. Plast kabla je 2z bhezhalogénove|, ohed nebezpedenstvom poZiaru a inStalovang na

nediriace] termoplastickej zmesi typu MHN 2 horfavy pavrch. Kable s uréené na pevné

(HM 4 ulezenie. Je vhedng ich pouZit viade tam, kde

j& v pripade poZiary potrebné chramit’ ludske
Zivoly slebo majetok, napr. v priemyselinych
komplexoch, verejnych budovach, hoteloch, na
letiskach, v nemocniciach.

Menovité napatie:
« 061KV

?g{" o & ELKOND HHK a s -Fabrika kabiov, Trsband 2006
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Technicke adaje :

Farebné enacenic podi’a STN EN 34 7411 (HD 308 S2:2001)

Bez ochranného 8 ochrannym
_ vodica vodiéom
l ® | ® | ® 0] e | v | e
z ® & | & & s o 0
3 | ® o| e o o
4 ® | @ | @
5 L ] i
Informativee priemery, hmoeinosti kiablov, spal'né teplo.

Konstrukcia kabla D [mm] M [kg/km] Q [kWh/m]
2x1,5RE 13.2 250 0,78
Ix15RE 13.9 0,85
4x15RE 18, 320 1,00
Sx1,5RE 162 392 1,17
2x%x25RE 141 295 0,84
Ix25RE 14,7 330 0.92
4 % 25 RE 16.0 406 112

X 2, i74 480 1.34
2% 4,0RE 1ﬂ 347 0,94
Ix40RE 87 a3 1,02
4x40RE 17,2 495 1.25
5x4,0RE 18,6 593 148
2x60RE 16,1 425 1,08
3 x 6,0 RE : 497 115
4 x 6,0 RE 18,5 820 1,40
5 x 6.0 RE 203 758 1M
3x 10,0 RE 18,8 683 1,35
4% 10,0 RE 20, B&0 1.65
5x 10,0 RE 22,0 1050 2,00
* D informativny priemer kibla
- M mformestivia hmatnost” kabla
- 0} spalorescie epio [calorne haad)
I _;.__ ,‘,‘:_ o4 ‘ei_‘ of !
/FIRES | > .
FTR R | ek f Eir = | ©ELKOND HHK a.8.-Fabrika kablov, Tretena 2006
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JE-H(St)H...FE 180/P30

Mizkofrekvaning ingtalacné, tienené kable s medenymi jadrami, s funkénostou 180 mindt pocas a oo
ukonieni poschenia ohfa podla STN IEC 60331-23, 50 Zvwdenou odolnastou wali sireniu plamena podia
STN EN 50266-2-4 (hat. C), bezhalogdnave s nizkou hustotou dymuo vytvorenom pri horeni podla STH EN
61034-1, -2 & nizgkou Horozivitou asplodin podlia STN EN 50267-2-2, -3. 5 funkénou odolnostou =

elekincky systém v poziari P30 podla STN 92 0205
Technicky predpis: TREFK 08-12-2006/289/P30-60; DIN VDE 0815

£

Konstrukcia kabla:

Povolené teploty:
1. Vodié z medeného drétu ©@ 0,8 mm, -

kompozitna lzoldcia pozostiva z 2% owinu * primeontad -5° az +50°C
sklosfudovou izolaBnou paskou na ktord je s pri prevadzice -30°C a¥ +70°C
nanesena wrstva termoseticke),
bezhalogeénove|, ohef neiiriace] zmesl typu
HJ1, 2ily sU splketané do prvkow, kKbaré s
skupinovo, alebo polohovo spletang do jadra
kabia.

Pouzitie:

Kable JE-H{St}H...FE 180/P90 su uriéené na
prenos elektrickych signaloy. M&Zu byl poudis
y prostredi 3 nebezpefenstvom poZiary a
initalované na horfavy powrch. Kable 30
uréeng na pevne ulcZenie. Je vhodné ch

2. Nad jadrom sa nachadza obvodova izoldcia s
nehydroskopicke| falie.

3. Nad obwvodowvou iZolaciou je pustana, alebo

omotavand sklotexdtilng ohefodolna paska.

Mad dufou j&  uleEena tieniaca folia
jednostranne pokryta vrstvou polymérd, Na
zabezpefenie kontinuity lienenia je pod fAou
uloZeny pocinovany drot.

.Plagt kabla je z bezhalogénowve), ohef
nesiriacej zmesi. V' pripade kdbla uréaného na
poZiarmu signalizaciu je farba plasta éervena,

pou®it vEade tam, kde j& v pripade poZiary

potrebne chranit Tudske Zivoly alebo majetok.

napr. v priemyselnych komplexoch, vergjmych

budovach, hoteloch, na letiskach

v nemaocniciach.

—_—

Spickové napitie:
v 08 mm 225V

£ ELECOND HHK as -Fabvika kabloyw, Tretena 2006



Technické (1daje :
Farebné znacenie zakladnych prvkov

Pir 1 2 3 i 4 ]

Zila a b a b a b a b

Farba modra | Eerven seda Fita zalena | hnadi biala dierma
a

Farebné znacenie prstencovych skupin
| i)

I i ] L prstencova
Il. pretencova

I, pretBncavs
M. pretencava
" a skuoéng
Poznamka: Pre kondtrukche do 4x2... sa prstencove znalenie nepoudiva
Cislo Farba Cislo Farba ident. o
skupin prstenca prsten. pasky
¥ skupiny | AN\ | e o6 2o
; Ill. !..___._'r_‘—_-... | éz-r\—')
3 S . - | FIRE RESISTANCE | PodpliSiout
4 . o A - T
5 L : s B i
6 Il - A s
7 oo . | Priloha &/Appantis |
8 Iv.
Nomindlne priemery a hmotnosti kiblov, vyrobné diﬂt}'
Keonitrukeia i [mm] m [kg/km) 1 [m]
lx2x0% 6.7 il 1 000
2x2x08" 7.7 B3 1 000
Ix2x08 110 121 1 000
4x2x08 12,2 146 1 O
8x2x08 198 204 1 000
12x2%0,8 212 373 1 000
16x2x08 240 493 ]
2x2=08 26,1 570 S

11 prevedsme | x4n.8

= 4 informativoy priemer kibla nad pliftom

= m informatives motnest’ kable

v olerancin viroboych dliok ez 5%
Prenosove parametre.

Frinmnr vodiéov @ 0,8 mm
Maximalny odpor elektricke] slucky 73.2
(L4km]

Prevadzkova kapacita paru pri 800 Hz'' =< 120"
nF/km]

Kapaeitna nerovnovaha | <2007
pF/100m] .
Prevadzkové napétia $pickova hodnota | 225

1h Pl kibloch do 4 pdrov middu byt hodnoty prekrofend o 2006
2}  2D% hodndl, ale najmana| jedna hodnota made byt do 400 pFMD0m

£ ELKOND HHK a.s -Fabrika kéblov, Trslend 200d



JE-H(St)H...FE 180/P90

Mizkofrekvenéné instalacéné, tienané kable & medenyml |adramd, = funkénostou 180 mindt podas a po
ukoncteni posobenia ohna podia STN IEC 60331-23, s0 zvysanou odolnostou vodi Sireniu plamena podla
STN EN 50266-2-4 (kat. C). bezhalogénove 5 nizkou hustotou dymu wyhvorenom pri horeni podia STN EN
61034-1, -2 8 nizkou korgzivitou splodin podia STM EN 50267-2-2, -3. 5 funkinou odolnosiou pre
elektricky systam v poZiari PO podla STM 92 0205.

Tachnicky predpis: TPEFK 11-12-2006/289/P20; DIN VDE 0815

Konstrukcia kabla:

1. Vodi€ z medengho drétu & 08 mm,
kompozitna (zolacia pozostiva z2x  ovind
sklosfudovou (zolatnou paskou na Kiord |e
ENGEEYTE wrslva termoseticke],
bezhalogenovej, ohen nesinace] zmesi typu
HJ1, Eily si spletané do prvkov, kioré sd
skupinovo, alebo polohowo spletané do jadra
kabla

2, Mad jadrom sa nachadza cbvodova izolacia s
nehydroskopicke| falia.

3. Mad obwvodovou izolaciou je plstana, alebo
amotavana skiotextiina ohefodolna paska.

4 Nad duBou je ulodena tieniaca fdlia

jednostranne pokrytd vrstvou polymearu. Na
zabezpefenie Konlinuity tenenla je pod fiou
ulaZeny pocinovany drit

5 Plast kabla je z berhalogénove), ohen
nesdiriacej zmesi, V pripade kabla uréaného na
podiamu signatizaciu je farba plasta cervend.

Povolene teplﬂty:
s pn mentaz -5% az +50°C
» pri prevadzie -30°C ak +70°C

Pouzitie:

Kable JE-H{StJH..FE 180/PS0 s0 urienéd na
prenos elektrickych signalov. MéZu byt poudité
v prostred] s nebezpedenstvom poZiary a
ingtalované na horfavy powvrch. Kable so
uréené na pevng uloZenie. Je vhodné ich
poufit viade tam, kde je v pripade poiiaru
polrebné chranit [udske Zivoly alebo majetok
napr. v priemyseinych komplexoch, verginych
budovach, hoteloch, na letiskach.
v nemocniciach.

Spiékové napitie:
. @08mm 225 v

& ELKOND HHF, a.5.-Fabrika kabdow, Tratana 2006



Technické adaje :
Farebné znatenie zakladnych prvkov

Par 1 2z 3 4
Zila a b | a b a b a | b
Farba modra | éerven | Seda A zelena | hneda biela | dierna
a
Farebne znacenie prstencovych skupin
| &0 mm |
Ei:l i:l:: S
Il. pretencava
I, pretencova
IV prsiencova
> F skunina
Pognamika; Pre konglrukcee do 4x2. .. 53 prelencove znalenie nepouliva
Cislo Farba Cislo Farba ident.
skupin prstenca prsten. pasky :
¥ skupiny A 2% SGEY
1 L | o .
2 rufowd . N ! : ;;""""’
3 . y | L J
4 V.
5 ’r et B AP flE T oy,
[ 4 1.
7 G . * 7%
a V.
MNomindlne priemery a hmotnosti kablov, vwrobné d]'ik,r
Kondrrukeia d [mm| m [kg/km]| I [m]
| x2x 0.8 6,7 0 1 (R
2x2x048" 17 a1 1 (100
ix2x0B 11,0 121 1 000
dx2x08 12,2 | 4 1 (00
Bx2x08 19.% 294 1 000
— 12x2x08 | 212 373 000
16x2x0,8 24,0 493 1 (W)
20x2x0,8 26.1 370 A0
1y prevedenie Ixdx0,8
* d informativey priemer kdbla nad pliscom
= m informatime motnosi kibls
= jobeoie virobmdch didok je £ 5 %
Prenosové parametre.
Priemer voditav & 0.8 mm
Maximalny odpor elektrickej slucky 3.2
‘[[ﬂlkm]
Prevadzkova kapacita paru pri 800 Hz" = 120"
nF/km]
Kapacitna nerovnovaha < 2007
F/100m]
Prevadzkové napéitia Spickova hodnota 225

I Prikidbdoch do 4 paroy mdd byt hodmoty prekrofené o 20

2)

20% hodndd, ale najmeng] jedna hodnota mbde byl do 400 pF100m

2 ELKOND HHK a.5.-Fabrika kahblov, Tralend 2006



Data 14.04 -17.04.2008

BAKS - ELKOND

.'\'rﬁ J"frrl-
Fires Baks
48 :

2
3
47
4
5
46
[
T
45
.1
g
40
11
el .
12
) 13
kL]
14
15
37
[+
0 |
18
29 19
20
21
28
Z2
23
a7
4
..‘5
15
26
14 7
13 25
29
12
30
11 ER
[ K1 32
i3
E’ 3
34
5 is
4 3o
" 37
3%
2 39
1 40

Badania FIRES Batizowce
Symbol kaba Pogycja  Preekrd)
hirhla
NIXH EF 180/P30 1 53l.5
N2IXH EF 180/P30 S%1.5
N2XH EF 180/P30 sx10
N2IXH EF 180/P30 sx10
NIXH FE 180/P60 Sx1.5
MIXH FE 180WP&I 5xl.S
N2XH FE 180/P60 sx10
NIXH FE 180/P6ad Sx10
NIXH EF 18BIWP30 2 Sxl.5
N2XH EF 180/P30 Sx1.5
M2IXH EF 180/P30 Sx10
N2IXH EF 180/P30 ax10
MINH FE 180/Pal Sxl.5
N2IXH FE 180/P60 SxLS
NIXH FE 180P6A0 Sxl10
NIXH FE 180/P60 Sx10
N2XH EF 180/P30 3 Sx1S
N2ZXH EF 180/P30 Sx1.5
N2IXH EF 180/P30 ax10
MNINH EF 180/P30 Sxld
MIXH FE 18P 5.5
WIXH FE 180/Poa0 x5
N2XH FE 180/P60 sx10
NIXH FE 180/PR0 Sx i
MIXH EF 18WP30 4 5xl.5
N2XH EF 180/P30 a5
MIXH EF 18IWP30 Sx10
N2ZXH EF 180/P30 ax10
NMIXH FE 180WPa0 5x1.5
NIXH FE 180/P60 Sx1.8
MIXH FE 180vPal Sx10
MNIXH FE 180WPAO Sx10
N2XH EF 180/P30 5 x5
N2IXH EF 1BIVP30 Sx1,5
N2XH EF 180/P30 10
MNIXH EF 158IWF30 Sxi0
NZXH FE 180/P60 ax1.8
MNIXH FE 158WP60D Sxl.3
M2IXH FE I8WPGO Sxi0
N2XH FE 180/P60 sx10

Kenstrukcjo mocowania, -~ |

adleglosd, obeigienie

Drabinka kablowa DGOP 400H607.

B-400/ 1.2 m / 20ke m [ grubodé
blachy 1.5 mm
Mocowanie na pretach gwintowanych
PGMIW.... ceownika CWOP 40H40/05,
uchwyiu UPWO do betonu za pomocy
holkdw roeporowych FSRO M0y &0

Korviko kablowe KCOF 400H6...

B-4MK 1.2 m / 10kg/m ! grubosé
blachy 1.5 mm
Mocowanic na pretach gwintowanych
PCMILL.., ceownika CWOP J0H40/05,
uchwytu UPWO do betonu m pomocy
kolkdaw razporowych PSR M10x 80

Korviko siatkowe K150 4J00HG60/,,

B-400/ 1.2 m/ 20kg/m / 4rednica
pryta 4.5 mm
Mocownnie ma pretach gwintowanych
PGMI, ceownika CWOP 40H40/05,
wehwytu UPWO do hetonu @ pomocy
Kolkdw raeporowsch PSRO M10x 80

Korviko kablowe KCOD J00HG0/...

B-400y 1.5 m / 10kg'm [ groboié
blachy 1.2 mm
Mocowanic na pretach gwintowanych
PG M., ceownika CWOP J0H40/05,
uchwytu UPWO do betonu e pomocy
kolkdw rozporowych PSRO MIOx 80

Drabinka Kablowa DGOP J00H6H...

B-400/ 1.5 m / 20kg/'m/ grubodé
blachy 1,5 mm
Mocowanie na pretach gwintowanych
GMIY..., cenwnika CWOP 40H40/05,
uchwytu UPW O do betonu xa pomocy
kolkdiw rozporowsych PERO Mix 80



NFr.

Nr. Symbol kaba Pozycja  Proekroj
Fires Baks kabla
o, 41 NHXHFE 180/P% 6 5x1,5
42 NHXH FE 180/P90 5v1,5
S0 43 NHXH FE 180/P90 5x10
49 44 NHXH FE I80/P90 5510
65B 45 JE-H(SUH.. FE 180/P30 1x2x 0.8
65A 46 JE-H(SUH... FE 180/P30 1x2% 0.8
648 47 JE-H(SOH... FE 180/P90 1x2x 0.8
644 48 JE-H(SOH... FE 180/P99 1x2% 0.8
o 4 NHXH FE 180/P90 7 Sx1.5
50 NHXH FE 180/P90 5x1,5
L, 51 NHXH FE 180790 510
52 NHXH FE 150/P90 Sx10
618 53 JE-H(SOH... FE 180/P30 1X2x 0.8
61A 54 JE-H(SOH.. FE 180/P30 [x2% 0.8
60B 55 JE-H(SOH... FE 180/P90 12x 0.8
60A |56 JE-H{SOH... FE 180/P90 Ix2x 0.8
37 .57 .NHXH FE 150/P%0 ] =xl,5
SE NHXH FE 180/P90 &1.5
3 .ﬁﬁJ .NHKH FE 180/P90 Sxll
L] NHXH FE 1580/P90 Sxi0
9B 61 JE-H(SOH... FE 180/P30 Ix2x 0.8
59A 62 JE-H(SOH... FE 18030 208
S8R 63 JE-H(SOH... FE 180/P90 1x2x 0.8
SEA 64 JE-H(SOH... FE 180/P90 1x2x 0.8
g 63 NHXH FE 180/P%0 9 31,5
66 NHXH FE 180/P90 Sx1,8
17 67  NHXH FE 180/P90 ENT
16 68  NHXH FE 180/P90 sx10)
SSB 60 JE-H(SHH... FE 180/P30 Ix2x 0.8
S5A 70 JE-H(SH... FE I80/P30 1x2x 0.8
S4B 71 JE-H(SUOH... FE 180/P%) Ix2x 0.8
CS3A 12 JE-H(SOH... FE 180/P%0 1x2x 0.8
9 T3 NHXH FE 180/FP9i0 1] 5x1.5
74 NHXH FE 180/P90 Sx1.5
§ 75 NHXH FE 180/P90 ENT
7 76 NHXH FE 180/P90 Sx1d
538 77 JE-H(SOH... FE 180/P30 1x2x 0.8
S3A 78 JE-H(StH... FE 180/P30 Ix2x 0.8
S0 79 JE-H(SOH... FE 180/P90 1321 0.8
$2A 80 JE-H(SOH... FE 180/P90 Ix2x 0.8

Konstrukcja mocowania,
odfeglosd, obcigienic

Drabinka kKablowa MOF $00HGI,
B-4000 1.2 m / Z0kg/m / grubsos

blachy 1,5 mm

Mocowanic na pretach gwintowanych

PGM 1., ceownika CWOP J0H40/05,

uchwytu UPWO do betoni za ponocg

koltkdw rozporewyeh PSRO MO 80

Korviko Kahlowe KCOP J00HG0/ ..
B-400¢ 1.2 m / 10kg'm [ grubosé

blachy 1,5 mm

Mocowanie na pretach gwintowanyeh

PGMI.., ceownika CWOP $0H40/05,

uehwyitu UPWO do betonu za pomacy

kolkdw roeporowych PSRO M10x 80

Korviko sintkowe KDSO 400060/,

B-4000 1.2 m / 20kg/m ! £rednica
preta 4.5 mm
Mocowanie na pretach gwintowanych

TPGMIDSL,, ceownika OWOP J0H 005,
Luehwyvin UPWO do betonng 24 pomacy
kotkiw rozporowych PSRO M10x 80

Karyiko kablowe KCOD 400HG(/...
B-400/ 1.5 m / 10kg/m [ grubodd

hlachy 1,2 mm

Mocowanie na pretach gwintowanyeh

PG LD, ceownika CWOP 40H4005,

uchwyin UPWO do betonu 2a pomocy

kolkiw rozporowveh PSRO MOy 80

Drabinka kablowa DGOP 40060,
B-400/ 1.5m / 20kg/m / grubosé

blachy 1.5 mm

Mocowanic na pretach gwintowanyeh

PGMID..., ceownika CWOP 40H40/05,

uchwyti UPWO do betoni 2a pomoc

kolkéw rozporowych PSR M 10x 80

| 22 o
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Nr. | Nr. Symbol kaba Pozycja  Priekrij Konstrukcja mocowania,
Fires Baks kabla afleglosd, oboigienie
613 |81  JE-Hi{S1)H... FE 180/P30 11 1x2x 0.8 Mocowanie e 0.6 m na uehwytach
I e T, e m s na  kabloeych UDF... do betonu za pomocy
63A 82 JE-H(StH... FE 180/P30 1%2x 0.8 kolkéw razporowych SRO Méx 30
6B |83 JE-H{St)H... FE 18(VP9) Iu2x (LK .
624 %4 JE-H{St)H... FE 180/P90 Ivix (L8
44 g5 M2ZXH EF 150¢ P30 xS
&6 MN2ZXH EF 130/ P30 5x1.5
43 87  M2XH EF 180/ P30 Sxln
&8 MN2ZIXH EF Iﬂ]fl"_f’ol! Sx10
16 80 MN2XH FE 180/Ps 12 £x1.% Muoeowanie co 0.6 m na uehwytach
: kabloeveh UFF.. do betonu za pomics
A |NEEH-PE 0T6 i kolkow rozporowych SRO Mox 30
15 o1 M2XH FE 180/P&0 Sxli
=
92 MNIXH FE 150/1F60 Sxli
14 03 MNHXH FE 180,00 Sx1.5
4 NHXH FE 180/P20 5x1.5
. 03 NHXH FE 180/F90 Sx10
-5 ]
¥ NHXH FE 180/POO Sxli
5TH. |97 JE-H(St)H... FE 18IVF30 13 Ix2x LK Koryitko sintkowe KIS0 60HGO0/.
B-60/ 1.2 m/ 1, 5kg/m / Srednica
57A |98 JE-H(StH... FE 180/P30 I1x2x 0.8 preta 4.5 mm
anE |99 JE-H{St)H... FE 150/ P90 1x2x LK Mocowanie na pretach gwintowanyeh
. o PGMG/.. da betanu za pomaocy tuleji
 S6A 1100 JE-H(S)H... FE 180/P%0 Ix2x 08 stalawych rozporowych TSRO Mex30
26 101 NIXH EF 150/P30 5xl1.5
25 102 N2IXH EF 180/P30 ExlD
24 103 NZXH EF 180/P30 Ex1.5
23 104 NIXH EF 180/P30 sx10
22 105 NHXH FE 1XR0/P%0 55
2l 106 NHXH FE 150/P%0 Sx10
20 107 NHXH FE 130/P90 xS
9 108 NHXH FE 150/P%0 Sxl0
[Lp Symbol kaba Srednica kabla Cigzar kabla |
L1 | N2XH EF 188/ P30 Sx1,$ | 15mm 0,33 kg/m '
|2 MN2XH EF 180/ P30 Sx10 19 mm 1095 kg'm |
3 M2ZXH FE 180/Fod  5x1.5 13.3mm 0,33 kg'm |
4 NIXH FE I30/P6l  5x10 21, 5mm 0.85 kg/m
5 MNHXH FE I80/P90 S5x1.5 16,6 mm 033 kg/m
6 | NHXH FE 180/P%0 Sx10 | 225mm 0,95 kg/m
7 | JE-H(51)H... FE 180/P30 Ix2x 0.8 6, Tmm (.05 kp'm
3 JE-H(S51)H... FE 130/F20 IxIx 0.8 6.5 mm 0,05 kg'm
|/FIRES sra. | £ O
s T
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