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FIRES-FR-121-10-AUNE

1. INTRODUCTION

This test report contains the results of test carried out by testing laboratory of FIRES, s.r.o. in Batizovce.
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The purpose of the test was acquirement of information for product classification.

Representative from the sponsor’s side witnessing the test:

Mr. Jacek Kliczek
Mr. Mariusz Kwiatkowski
Mr. Pavel Stradomski

test directed by
test carried out by
operator

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

Bc. Marek Gorlicky
Miroslav Hudak
Alexander Relovsky

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

control TECOMAT TC 604

F 69005 TECOMAT NS 950 J

F 40 008 SW Control Web 2000 -
Control and communication software to PLC

F 40009 TECOMAT NS 950 )
Visual and calculating software to PLC TECOMAT

F 40010 NS 950 -

F 40 011 Driver Tecomat — CW 2000 (SW) -

F 69 009 PLC system for data acquisition and climate )

F 60 001 - F 60 009

Sensors of temperature and relative air humidity

climatic conditions
measuring

F 71008, F 71 009

Transducer of differential pressure
(=50 to + 150) Pa

pressure inside the test
furnace

F 08 521 - F 08 528

Plate thermometers

temperature inside the test
furnace, according to EN
1363-1

F 08 701 Sheathed thermocouple type K@ 3 mm ambient temperature
F 54 020 Digital calliper (0 to 200) mm -
F 54 059 Racking meter -
F 57 007 Digital stop-watch -
F 96 015 Test signal panel -

3. PREPARATION OF

THE 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 and mounting of cables and weights into the supporting system was carried
out by workers businesses BAKS Kazimierz Sielski and TECHNOKABEL S.A..
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4. PREPARATION OF THE TEST
4.1 DESCRIPTION OF THE SPECIMEN STRUCTURE

Test specimen comprised from cable bearing system BAKS Kazimierz Sielski — cable trays, mesh cable
tray cable ladders, cable clips UDF and UKO1 with accessories and power and communication non-
halogen cables made by TECHNOKABEL S.A..

Cables

Used cables by test: (N)HXH-J FE180 PH30/E30 4x1,5 RE
(N)HXH-J FE180 PH30/E30 4x50 RM
(N)HXH-J FE180 PH90/E90 4x1,5 RE
(N)HXH-J FE180 PH90/E90 4x50 RM
(N)HXHX-J FE180 PH90/E90 4x1,5 RE
(N)HXHX-J FE180 PH90/E90 4x50 RM
(N)HXCH FE180 PH90/E9Q0 4x1,5/1,5 RE
(N)HXCH FE180 PH90/E90 4x50/25 RM
NHXH-J FE180 PH90/EQ0 4x1,5 RE
NHXH-J FE180 PH90/EQ0 4x10 RE
NHXH-J FE180 PH90/E90 4x50 RM
NHXCH FE180 PH90/E90 4x1,5 /1,5 RE
NHXCH FE180 PH90/EQ0 4x10/10 RM
NHXCH FE180 PH90/EQ0 4x50/25 RM
HDGszo FE180 PH90/E30-E90 3x1,5 RE
HLGs FE180 PH90/E30-E90 2x1,0 mm?
HTKSH FE180 PH90/E30-E90 1x2x0,8 mm
HTKSHekw FE180 PH90/E30-E90 1x2x0,8 mm

The length of cables was 5 m, length of 3,5 m was exposed to fire.
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Cables were not fixed to the steel sheet trays and mesh trays in the points of allowed bending
radius by steel clips.

Cables were fixed to the ladders in the points of allowed bending radius by steel clips (type UKO1
according to the cable diameter).

Loadbearing system consisted of cable tracks 4,5 m long and of ceiling installation (steel members made
of galvanized steel). Length of trays exposed to fire was 3,5 m.

Suspension track No. 1 and 11

Suspension was made by three consoles combined of hanger (type WPTO 400) and support hangers
(type PWO 400). Hangers were fixed by dowel (type PSRO M10x80) to wall in spacing of 1500 mm. Trays
(type KCOP 400H60/3N, steel sheet thickness 1,5 mm) were fixed at hangers and jointed together by two
junctions (type LPOPHG60N) and by sheet (type BLO 400N) with screws M6 (type SGN M6x12).

Suspension track No. 2 and 12

Suspension was made by three consoles combined of hanger (type WPTO 400) and support hangers
(type PWO 400). Hangers were fixed by dowel (type PSRO M10x80) to wall in spacing of 1500 mm.
Ladders (type DGOP 400H60/3N, steel sheet thickness 1,5 mm, spacing of transoms 150 mm) were fixed
at hangers by clips (type ZMO) and jointed together by junction (type LDOCHG60N) with screws M8 (type
SGN M8x14).

Suspension tracks No. 3,4 and 5

Suspensions were made by three consoles combined of one hanger (type WFLO 600) which was fixed to
ceiling by one dowels (type PSRO M10x90) in spacing of 1500 mm and three hangers (type WFLO 400).
Hangers were fixed by screws M10x30 and threaded bar (type PGM10/1x600) with washers and nuts M10
to ceiling by dowel (type TRSO M10x40). Trays (type KCOP 400H60/3N, steel sheet thickness 1,5 mm)
were fixed at upper and horizontal hangers and jointed together by two junctions (type LPOPHG60N) and by
sheet (type BLO 400N) with screws M6 (type SGN M6x12). Ladders (type DGOP 400H60/3N, steel sheet
thickness 1,5 mm, spacing of transoms 150 mm) were fixed at under hangers by clips (type ZMO) and
jointed together by junction (type LDOCHG60N) with screws M8 (type SGN M8x14.

I e ———
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Suspension track No. 6 and 7

Suspension was made by three consoles combined of two horizontal supports (type CWOP40H40/05) and
two threaded bar (type PGM10/1x600) with washers and nuts M10 which were fixed to ceiling by two
dowels (type TRSO M10x40) in spacing of 1500 mm. Trays (type KCOP 400H60/3N, steel sheet thickness
1,5 mm) were fixed at upper supports and jointed together by two junctions (type LPOPH60N) and by
sheet (type BLO 400N) with screws M6 (type SGN M6x12).Ladders (type DGOP 400H60/3N, steel sheet
thickness 1,5 mm, spacing of transoms 150 mm) were fixed at under supports by clips (type ZMO) and
jointed together by junction (type LDOCHG60N) with screws M8 (type SGN M8x14).

Suspension track No. 8

Suspension was made by three hangers (type WFCO 400) which were fixed to ceiling by one dowels (type
PSRO M10x80) in spacing of 1500 mm. Hangers were fixed by threaded bar (type PGM8/1x300) with
washers and nuts M8 to ceiling by dowel (type TRSO M8x30). Ladders (type DGOP 400H60/3N, steel
sheet thickness 1,5 mm, spacing of transoms 150 mm) were fixed at hangers by clips (type ZMO) and
jointed together by junction (type LDOCHG0N) with screws M8 (type SGN M8x14).

Suspension tracks No. 9 and 10

Suspensions were made by three consoles combined of one hanger (type WFLO 500) which was fixed to
ceiling by one dowels (type PSRO M10x90) in spacing of 1500 mm and two hangers (type WFLO 400).
Hangers were fixed by screws M10x30 and threaded bar (type PGM10/1x600) with washers and nuts M10
to ceiling by dowel (type TRSO M10x40). Mesh trays (type KDSO 400H60/3, steel wire @ 4,5 mm) were
fixed at hangers and jointed together by junctions (type USSO) and (type USSPWO).

Ceiling installation

Ceiling ledges (type SDOP 500) were fixed to ceiling by dowels (type SRO M6x30) in spacing of 600 mm,
cables were fixed to ledges by clips (type UKO1) in spacing of 600 mm.

Clips (type UDF) were fixed to ceiling by dowels (type HILTI X-U19MX) in spacing of 600 mm. Cable clips
were depending on the diameter of cables.

Two boxes WKE 54 (producer Spelsberg) were fixed to ceiling by dowels (type SRO M6x30) with cables
which were fixed to ceiling by clips UDF with dowels (type SRO M6x30) in spacing of 600 mm.

Wall installation

Two boxes WKE 54 (producer Spelsberg) were fixed to the left wall by dowels (type SRO M6x30) with
cables which were fixed to wall by clips UDF with dowels (type SRO M6x30) in spacing of 600 mm.

Two boxes WKE 54 (producer Spelsberg) were fixed to the right wall by dowels (type SRO M6x30) with
cables which were fixed to wall by clips UDF with dowels (type SRO M6x30) in spacing of 600 mm.

Trays were loaded with 10 kg/m and mesh trays ladders were loaded with 20 kg/m.
Types of individual components are from catalogue BAKS.

Cable penetration through the wall of test furnace was sealed by mineral wool Rockwool.
Loading with steel chain were used as the equivalent load.

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

4.2 DESCRIPTION OF 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.

I e ———
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4.3 INSPECTION OF SPECIMEN

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

4.4 CLIMATIC CONDITIONING OF SPECIMEN

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

Ambient air temperature [°C]
mean 23,6
standard deviation 0,3

Relative air humidity [%]
mean 46,6
standard deviation 3,3

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

5. CARRYING OUT OF THE TEST

5.1 TEST GENERALLY

The test was carried out in horizontal test furnace with dimensions (3500 x 3000 x 2750) mm
(length x width x height).

5.2 CONDITIONS OF THE TEST

Conditions in the test furnace (temperature — standard temperature/time curve, pressure, content of O,) as
well as in the testing room (ambient temperature) corresponded to EN 1363-1 and 4102-2 during the test.
Detailed information is shown in appendices of this report, or in Quality records of the testing laboratory.

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

Date of the test Relative air humidity [%] Ambient air temperature [°C]
01.07.2010 62,6 19,7

5.3 RESULTS OF THE TEST
Measured values are stated in appendices of this test report.

5.4 EVALUATION OF THE TEST

Specimen c Time to first failure / interruption
ables

No. of conductor
1 2 cables NHXH-J FE180 PH90/E90 4x50 RM 120 minutes no failure / interruption
2 2 cables NHXCH FE180 PH90/E90 4x50/25 RM 120 minutes no failure / interruption
3 2 cables NHXH-J FE180 PH90/E90 4x1,5 RE 120 minutes no failure / interruption
4 cable NHXH-J FE180 PH90/E9Q0 4x10 RE with Firebox WKE 54 | 120 minutes no failure / interruption
5 cable NHXH-J FE180 PH90/E90 4x1,5 RE with Firebox WKE 54 | 120 minutes no failure / interruption
6 2 cables NHXH-J FE180 PH90/E90 4x50 RM 120 minutes no failure / interruption
7 2 cables NHXCH FE180 PH90/E90 4x50/25 RM 120 minutes no failure / interruption
8 2 cables NHXH-J FE180 PH90/E90 4x1,5 RE 120 minutes no failure / interruption
9 2 cables (N)HXCH FE180 PH90/E90 4x50/25 RM 120 minutes no failure / interruption
10 2 cables (N)HXHX-J FE180 PH90/E90 4x50 RM 120 minutes no failure / interruption
11 2 cables (N)HXHX-J FE180 PH90/E90 4x1,5 RE 120 minutes no failure / interruption

I P
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Specimen Time to first failure / interruption
Cables

No. of conductor

12 2 cables (N)HXCH FE180 PH90/E9Q0 4x1,5/1,5 RE 111 minutes

13 2 cables (N)HXHX-J FE180 PH90/E90 4x50 RM 120 minutes no failure / interruption
14 2 cables (N)HXCH FE180 PH90/E90 4x50/25 RM 120 minutes no failure / interruption
15 2 cables (N)HXHX-J FE180 PH90/E90 4x1,5 RE 120 minutes no failure / interruption
16 2 cables (N)HXCH FE180 PH90/E9Q0 4x1,5/1,5 RE 120 minutes no failure / interruption
17 2 cables NHXH-J FE180 PH90/EQ0 4x50 RM 120 minutes no failure / interruption
18 2 cables NHXH-J FE180 PH90/E9Q0 4x1,5 RE 120 minutes no failure / interruption
19 2 cables (N)HXH-J FE180 PH90/EQ0 4x50 RM 120 minutes no failure / interruption
20 2 cables (N)HXCH FE180 PH90/E90 4x50/25 RM 120 minutes no failure / interruption
21 2 cables (N)HXH-J FE180 PH30/E30 4x50 RM 120 minutes no failure / interruption
22 2 cables (N)HXH-J FE180 PH30/E30 4x1,5 RE 68 minutes

23 2 cables (N)HXH-J FE180 PH30/E30 4x50 RM 120 minutes no failure / interruption
24 2 cables (N)HXH-J FE180 PH30/E30 4x1,5 RE 120 minutes no failure / interruption
25 2 cables (N)HXH-J FE180 PH90/EQ0 4x1,5 RE 120 minutes no failure / interruption
26 2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE 120 minutes no failure / interruption
27 2 cables NHXH-J FE180 PH90/E9Q0 4x50 RM 120 minutes no failure / interruption
28 2 cables NHXH-J FE180 PH90/E9Q0 4x1,5 RE 120 minutes no failure / interruption
29 2 cables (N)HXCH FE180 PH90/E90 4x50/25 RM 120 minutes no failure / interruption
30 cable (N)HXH-J FE180 PH90/E90 4x50 RM 79 minutes

31 cable (N)HXH-J FE180 PH90/E90 4x50 RM 95 minutes

32 2 cables (N)HXH-J FE180 PH90/E90 4x1,5 RE 120 minutes no failure / interruption
33 2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE 120 minutes no failure / interruption
34, 35 2 cables NHXCH FE180 PH90/E90 4x50/25 RM 120 minutes no failure / interruption
36 cable NHXH-J FE180 PH90/E9Q0 4x50 RM 120 minutes no failure / interruption
37 cable NHXH-J FE180 PH90/E9Q0 4x50 RM 116 minutes

38 2 cables NHXH-J FE180 PH90/E90 4x1,5 RE 120 minutes no failure / interruption
39 2 cables NHXCH FE180 PH90/E90 4x1,5 /1,5 RE 120 minutes no failure / interruption
40 cable NHXCH FE180 PH90/E90 4x10/10 RM with Firebox WKE 54| 85 minutes

41 cable NHXCH FE180 PH90/E9Q0 4x10/10 RM with Firebox WKE 54| 110 minutes

42 cable (N)HXH-J FE180 PH90/E90 4x50 RM 42 minutes

43 cable (N)HXH-J FE180 PH90/EQ0 4x50 RM 120 minutes no failure / interruption
44 2 cables (N)HXH-J FE180 PH90/EQ0 4x1,5 RE 120 minutes no failure / interruption
45 2 cables NHXCH FE180 PH90/E90 4x1,5 /1,5 RE 120 minutes no failure / interruption
46 cable NHXH-J FE180 PH90/EQ0 4x10 RE with Firebox WKE 54 | 120 minutes no failure / interruption
47 cable NHXH-J FE180 PH90/E90 4x1,5 RE with Firebox WKE 54 | 120 minutes no failure / interruption
48, 49 2 cables (N)HXH-J FE180 PH90/E90 4x50 RM 120 minutes no failure / interruption
50 2 cables (N)HXH-J FE180 PH90/E90 4x1,5 RE 120 minutes no failure / interruption
51 2 cables NHXCH FE180 PH90/EQ0 4x1,5 /1,5 RE 120 minutes no failure / interruption
52 2 cables HDGszo FE180 PH90/E30-E90 3x1,5 RE 120 minutes no failure / interruption
53 2 cables HDGszo FE180 PH90/E30-E90 3x1,5 RE 120 minutes no failure / interruption
54 2 cables HLGs FE180 PH90/E30-E90 2x1,0 mm? 120 minutes no failure / interruption
55 2 cables HDGszo FE180 PH90/E30-E90 3x1,5 RE 120 minutes no failure / interruption
56 2 cables HTKSHekw FE180 PH90/E30-E90 1x2x0,8 mm 120 minutes no failure / interruption
57 2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm 120 minutes no failure / interruption
58 2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm 120 minutes no failure / interruption
59 2 cables HDGszo FE180 PH90/E30-E90 3x1,5 RE 120 minutes no failure / interruption
60A cable HDGszo FE180 PH90/E30-E90 3x1,5 RE 45 minutes

60B cable HDGszo FE180 PH90/E30-E90 3x1,5 RE 94 minutes

61A cable HLGs FE180 PH90/E30-E90 2x1,0 mm? 42 minutes

61B cable HLGs FE180 PH90/E30-E90 2x1,0 mm~ 32 minutes

62 2 cables HDGszo FE180 PH90/E30-E90 3x1,5 RE 120 minutes no failure / interruption
63 2 cables HLGs FE180 PH90/E30-E90 2x1,0 mm? 120 minutes no failure / interruption
64 2 cables HDGszo FE180 PH90/E30-E90 3x1,5 RE 120 minutes no failure / interruption
65 2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm 120 minutes no failure / interruption
66 2 cables HDGszo FE180 PH90/E30-E90 3x1,5 RE 120 minutes no failure / interruption
67 2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm 120 minutes no failure / interruption
68 2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm 120 minutes no failure / interruption

The fire test was discontinued in 122" minute at the request of test sponsor.

The test continued since 91°' minute at constant temperature 1007 °C according to request of

sponsor.

Specimens S1 — S51 were tested by three-phase voltage supply 3 x 230/400V with bulbs 240V / 60 W.
Specimens S52 — S68 were tested by one-phase voltage supply 1 x 110V with LED diodes 3V /0,03W.

Circuit breakers with rating 3 A were used.

FIRES 064/S-27/10/2009-E




FIRES-FR-121-10-AUNE ’

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 where appropriate DIN 4102-2. Any significant deviation with respect to size, constructional
details, loads, stresses, edge or end conditions other than those allowed under the field of direct
application in the relevant test method is not covered by this report.

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

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

Issued by: Responsible for the technical side of the test report:

st

i &= The Faperis oo Fire Salety &

2, e 1 ___.-ﬁ:: Miroslav Hudak
' technician of the testing laboratory

Ing. Stefan Rastocky
leader of the testing laboratory
7. NORMATIVE REFERENCES

STN EN 1363-1: 2001 Fire resistance tests. Part 1: General requirements
DIN 4102 — 2:1977-09 Fire behaviour of building materials and elements - requirements and testing
DIN 4102 — 12:1998-11  Fire resistance of electric cable systems required to maintain circuit integrity

8. LIST OF APPENDICES

Appendix 1 Measured values inside the test furnace

Appendix 2 Measured values inside the test furnace/graph
Appendix 3 Measured times of tested specimens from S1 to S10
Appendix 4 Measured times of tested specimens from S11 to S20
Appendix 5 Measured times of tested specimens from S21 to S30
Appendix 6 Measured times of tested specimens from S31 to S40
Appendix 7 Measured times of tested specimens from S41 to S51
Appendix 8 Measured times of tested specimens from S52 to S61
Appendix 9 Measured times of tested specimens from S62 to S68
Appendix  10-11 Photos taken before and after the fire test

Appendix  12-56 Drawings
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Measured values inside the test furnace
Time Temperature [°C] Deviation |Pressure
t [min] | Td1 Td2 Td3 Td4 Td5 Td6 Td7 Td8 | Tave Tn To d. [%] p [Pa]

0 35,9 44,9 43,2 39,2 23,3 443 50,4 37,9 39,9 20,0 19,5 0,0 0,0
5 529,8 | 549,5 | 573,3 | 552,0 | 570,9 | 582,6 | 581,0 | 537,6 || 559,6 | 576,4 19,0 -13,8 9,7
10 689,3 | 699,2 | 7014 | 656,6 | 7076 | 719,3 | 709,1 | 664,6 || 6934 | 6784 18,5 -4.4 10,6
15 706,1 | 743,0 | 7447 | 6952 | 756,5 | 768,2 | 7524 | 710,5 || 734,6 | 738,6 18,3 -2,6 11,2
20 783,4 | 789,2 | 789,7 | 727,3 | 800,8 | 8125 | 7974 | 765,0 || 783,2 | 7814 17,5 -1,9 17,3
25 818,0 | 822,0 | 820,8 | 782,5 | 8349 | 8452 | 8285 | 796,8 || 818,6 | 814,6 17,3 -1,4 15,9
30 846,6 | 849,0 | 850,7 | 810,8 | 863,3 | 873,6 | 8584 | 826,1 || 847,3 | 841,8 17,4 -1,0 16,9
35 882,5 | 874,6 | 864,7 | 840,6 | 887,5 | 897,8 | 8724 | 848,2 || 871,0 | 864,8 16,9 -0,7 16,1
40 899,3 | 8884 | 861,9 | 864,2 | 898,0 | 908,3 | 869,6 | 857,3 || 880,9 | 884,7 16,7 -0,5 16,2
45 907,8 | 899,5 | 8753 | 8758 | 909,0 | 918,5 | 883,0 | 861,2 || 891,3 [ 902,3 16,2 -0,6 15,6
50 9335 | 911,7 | 8859 | 8986 | 9232 | 932,7 | 8936 | 872,3 || 906,4 | 918,1 16,1 -0,7 18,1
55 936,6 | 936,6 | 921,4 | 901,9 | 950,3 | 959,8 | 931,1 | 893,6 || 928,9 [ 932,3 16,2 -0,7 18,9
60 948,5 | 955,7 | 9458 | 938,7 | 970,3 | 979,8 | 9555 | 923,0 || 952,2 | 945,3 15,7 -0,6 17,4
65 979,9 | 972,7 | 956,3 | 939,0 | 986,8 | 998,5 | 964,0 | 932,6 || 966,2 | 957,3 16,1 -0,5 16,6
70 1003,0 | 989,0 | 965,0 | 957,7 | 993,0 | 1004,0 | 969,7 | 950,8 |[ 979,0 | 968,4 16,3 -0,3 16,0
75 1005,0 | 994,8 | 971,9 | 973,1 | 998,0 | 1009,0 | 979,6 | 964,3 || 987,0 | 978,7 16,4 -0,2 19,0
80 1008,0 | 998,8 | 990,7 | 980,7 | 1002,0 | 1013,0 | 998,4 | 980,8 |[ 996,6 | 9884 15,9 -0,2 18,9
85 999,9 | 994,6 | 994,3 | 998,3 | 997,0 | 1008,0 | 1002,0 | 987,8 || 997,7 | 9974 16,1 -0,1 18,0
90 994,4 | 1002,0 | 1011,3 | 1005,3 | 1006,0 | 1017,0 | 1026,0 | 1004,0 || 1008,3 | 1005,9 [ 16,8 -0,1 17,6
95 999,4 | 1006,0 | 1008,3 | 1007,2 | 1006,0 | 1017,0 | 1023,0 | 1004,0 | 1008,9 | 1014,0 || 17,5 -0,1 18,0
100 1018,0 | 1006,0 | 1004,3 | 1008,2 | 1007,0 | 1018,0 | 1019,0 | 1002,0 |[ 1010,3 | 1021,7 || 17,7 -0,1 18,3
105 1015,0 | 1009,0 | 1006,3 | 1012,0 | 1009,0 | 1020,0 | 1021,0 | 1005,0 |[ 1012,2 [ 1029,0 [ 17,7 -0,2 16,0
110 1009,0 | 1008,0 | 1006,3 | 1010,9 | 1009,0 | 1020,0 | 1021,0 | 1003,0 | 1010,9 | 1036,0 | 17,7 -0,3 16,4
115 1013,0 | 1012,0 | 1008,3 | 1017,8 | 1013,0 | 1024,0 | 1023,0 | 1007,0 |[[ 1014,8 | 1042,6 || 17,6 -0,4 16,7
120 1015,0 | 1008,0 | 1004,3 | 1011,1 | 1010,0 | 1021,0 | 1019,0 | 1001,0 |[ 1011,2 | 1049,0 [ 17,4 -0,5 17,2
121 1012,0 | 1008,0 | 1003,3 | 1011,5] 1009,0 | 1020,0 | 1018,0 | 1002,0 || 1010,5 | 1050,2 || 17,7 -0,6 16,1

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:

FIRES 064/S-27/10/2009-E
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Measured values inside the test furnace / graph
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Measured time of tested specimens from S1 to S10

Time to permanent

Specimen Bulbs failure / interruption
[min:s]

1-L1 no failure / interruption

S1 2-L2 no failure / interruption

3-L3 no failure / interruption

4-PEN no failure / interruption

5-L1 no failure / interruption

S2 6-L2 no failure / interruption

7-L3 no failure / interruption

8-PEN no failure / interruption

9-L1 no failure / interruption

S3 10-L2 no failure / interruption

11-L3 no failure / interruption

12-PEN no failure / interruption

13-L1 no failure / interruption

sS4 14-L2 no failure / interruption

15-L3 no failure / interruption

16-PEN no failure / interruption

17-L1 no failure / interruption

S5 18-L2 no failure / interruption

19-L3 no failure / interruption

20-PEN no failure / interruption

21-L1 no failure / interruption

S6 22-L2 no failure / interruption

23-L3 no failure / interruption

24-PEN no failure / interruption

25-L1 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

sS9 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

Appendix:

Specimen No.

Cables

2 cables NHXH-J FE180 PH90/E90 4x50 RM

2 cables NHXCH FE180 PH90/E90 4x50/25 RM

2 cables NHXH-J FE180 PH90/E9Q0 4x1,5 RE

cable NHXH-J FE180 PH90/EQ0 4x10 RE with Firebox WKE 54

cable NHXH-J FE180 PH90/EQ0 4x1,5 RE with Firebox WKE 54

2 cables NHXH-J FE180 PH90/E90 4x50 RM

2 cables NHXCH FE180 PH90/E90 4x50/25 RM

2 cables NHXH-J FE180 PH90/EQ0 4x1,5 RE

2 cables (N)HXCH FE180 PH90/E9Q0 4x50/25 RM

NEIERIRIEEENE

0

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

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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3



FIRES-FR-121-10-AUNE

Measured time of tested specimens from S11 to S20

Appendix:

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
41-L1 no failure / interruption
S11 42-L.2 no failure / interruption
43-L3 no failure / interruption
44-PEN no failure / interruption
45-L1 111:30
46-L2 X
S12 47-L3 X
48-PEN X
49-L1 no failure / interruption
S13 50-L2 no failure / interruption
51-L3 no failure / interruption
52-PEN no failure / interruption
53-L1 no failure / interruption
S14 54-L2 no failure / interruption
55-L3 no failure / interruption
56-PEN no failure / interruption
57-L1 no failure / interruption
sS15 58-L2 no failure / interruption
59-L3 no failure / interruption
60-PEN no failure / interruption
61-L1 no failure / interruption
S16 62-L2 no failure / interruption
63-L3 no failure / interruption
64-PEN no failure / interruption
65-L1 no failure / interruption
S17 66-L2 no failure / interruption
67-L3 no failure / interruption
68-PEN no failure / interruption
69-L1 no failure / interruption
sS18 70-L2 no failure / interruption
71-L3 no failure / interruption
72-PEN no failure / interruption
73-L1 no failure / interruption
S19 74-L2 no failure / interruption
75-L3 no failure / interruption
76-PEN no failure / interruption
77-L1 no failure / interruption
S20 78-L2 no failure / interruption
79-L3 no failure / interruption
80-PEN no failure / interruption
Specimen No. Cables
11 2 cables (N)HXHX-J FE180 PH90/E90 4x1,5 RE
12 2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE
13 2 cables (N)HXHX-J FE180 PH90/E90 4x50 RM
14 2 cables (N)HXCH FE180 PH90/E90 4x50/25 RM
15 2 cables (N)HXHX-J FE180 PH90/E90 4x1,5 RE
16 2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE
17 2 cables NHXH-J FE180 PH90/E90 4x50 RM
18 2 cables NHXH-J FE180 PH90/E9Q0 4x1,5 RE
19 2 cables (N)HXH-J FE180 PH90/E90 4x50 RM
20 2 cables (N)HXCH FE180 PH90/E90 4x50/25 RM

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 S21 to S30

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
81-L1 no failure / interruption
82-L2 no failure / interruption
S21
83-L3 no failure / interruption
84-PEN no failure / interruption
85-L1 X
86-L2 X
S22 87-L3 68:31
88-PEN X
89-L1 no failure / interruption
S23 90-L2 no failure / interruption
91-L3 no failure / interruption
92-PEN no failure / interruption
93-L1 no failure / interruption
S24 94-L.2 no failure / interruption
95-L3 no failure / interruption
96-PEN no failure / interruption
97-L1 no failure / interruption
S25 98-L2 no failure / interruption
99-L3 no failure / interruption
100-PEN no failure / interruption
101-L1 no failure / interruption
S26 102-L.2 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
110-L2 no failure / interruption
S28
111-L3 no failure / interruption
112-PEN no failure / interruption
113-L1 no failure / interruption
114-L.2 no failure / interruption
S29
115-L3 no failure / interruption
116-PEN no failure / interruption
117-L1 X
118-L2 79:23
S30 119-L3 X
120-PEN X
Specimens No. Cables
21 2 cables (N)HXH-J FE180 PH30/E30 4x50 RM
22 2 cables (N)HXH-J FE180 PH30/E30 4x1,5 RE
23 2 cables (N)HXH-J FE180 PH30/E30 4x50 RM
24 2 cables (N)HXH-J FE180 PH30/E30 4x1,5 RE
25 2 cables (N)HXH-J FE180 PH90/E90 4x1,5 RE
26 2 cables (N)HXCH FE180 PH90/E90 4x1,5/1,5 RE
27 2 cables NHXH-J FE180 PH90/E90 4x50 RM
28 2 cables NHXH-J FE180 PH90/E90 4x1,5 RE
29 2 cables (N)HXCH FE180 PH90/E90 4x50/25 RM
30 cable (N)HXH-J FE180 PH90/E90 4x50 RM

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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Appendix:

Measured time of tested specimens from S31 to S40

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
121-L1 X
122-L.2 X
S31 123-L3 95:39
124-PEN X
125-L1 no failure / interruption
S32 126-L.2 no failure / interruption
127-L3 no failure / interruption
128-PEN no failure / interruption
129-L1 no failure / interruption
S33 130-L2 no failure / interruption
131-L3 no failure / interruption
132-PEN no failure / interruption
133-L1 no failure / interruption
S34 134-L.2 no failure / interruption
135-L3 no failure / interruption
136-PEN no failure / interruption
137-L1 no failure / interruption
S35 138-L2 no failure / interruption
139-L3 no failure / interruption
140-PEN no failure / interruption
141-L1 no failure / interruption
S36 142-L.2 no failure / interruption
143-L3 no failure / interruption
144-PEN no failure / interruption
145-L1 X
146-L2 X
S37 147-L3 116:13
148-PEN X
149-L1 no failure / interruption
S38 150-L2 no failure / interruption
151-L3 no failure / interruption
152-PEN no failure / interruption
153-L1 no failure / interruption
S39 154-L2 no failure / interruption
155-L3 no failure / interruption
156-PEN no failure / interruption
157-L1 85:07
158-L2 X
S40 159-L3 X
160-PEN X

Specimens No.

Cables

31

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

32

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

33

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

34, 35

2 cables NHXCH FE180 PH90/E9Q0 4x50/25 RM

36

cable NHXH-J FE180 PH90/EQ0 4x50 RM

37

cable NHXH-J FE180 PH90/EQ0 4x50 RM

38

2 cables NHXH-J FE180 PH90/E9Q0 4x1,5 RE

39

2 cables NHXCH FE180 PH90/E9Q0 4x1,5 /1,5 RE

40

cable NHXCH FE180 PH90/E90 4x10/10 RM with Firebox WKE 54

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

Power cables were tested by three-phase voltage supply 3 x 230/400V with bulbs 240V / 60 W.
Circuit breakers with rating 3 A were used.
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Measured time of tested specimens from S41 to S51

Time to permanent

Specimen Bulbs failure / interruption
[min:s]
161-L1 X
162-L2 X
S41 163-L3 110:25
164-PEN X
165-L1 X
166-L2 42:59
S42 167-L3 X
168-PEN X
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-L.2 no failure / interruption
175-L3 no failure / interruption
176-PEN no failure / interruption
177-L1 no failure / interruption
sS45 178-L.2 no failure / interruption
179-L3 no failure / interruption
180-PEN no failure / interruption
181-L1 no failure / interruption
S46 182-L.2 no failure / interruption
183-L3 no failure / interruption
184-PEN no failure / interruption
185-L1 no failure / interruption
sS47 186-L2 no failure / interruption
187-L3 no failure / interruption
188-PEN no failure / interruption
189-L1 no failure / interruption
S48 190-L2 no failure / interruption
191-L3 no failure / interruption
192-PEN no failure / interruption
193-L1 no failure / interruption
S49 194-L.2 no failure / interruption
195-L3 no failure / interruption
196-PEN no failure / interruption
197-L1 no failure / interruption
S50 198-L.2 no failure / interruption
199-L3 no failure / interruption
200-PEN no failure / interruption
201-L1 no failure / interruption
S51 202-L2 no failure / interruption
203-L3 no failure / interruption
204-PEN no failure / interruption

Appendix:

Specimens No.

Cables

41

cable NHXCH FE180 PH90/E9Q0 4x10/10 RM with Firebox WKE 54

a0

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

43

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

44

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

45

2 cables NHXCH FE180 PH90/EQ0 4x1,5 /1,5 RE

46

cable NHXH-J FE180 PH90/EQ0 4x10 RE with Firebox WKE 54

47

cable NHXH-J FE180 PH90/EQ0 4x1,5 RE with Firebox WKE 54

48, 49

2 cables (N)HXH-J FE180 PH90/E9Q0 4x50 RM

50

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

51

2 cables NHXCH FE180 PH90/E9Q0 4x1,5 /1,5 RE

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

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

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

Appendix:

Time to permanent
Specimen Bulbs failure / interruption
[min:s]
209-L no failure / interruption
S52A 210-PEN no failure / interruption
211-L no failure / interruption
S52B 212-PEN no failure / interruption
213-L no failure / interruption
S53A 214-PEN no failure / interruption
215-L no failure / interruption
S53B 216-PEN no failure / interruption
217-L no failure / interruption
SS54A 218-PEN no failure / interruption
219-L no failure / interruption
S54B 220-PEN no failure / interruption
221-L no failure / interruption
S55A 222-PEN no failure / interruption
223-L no failure / interruption
S558 224-PEN no failure / interruption
225-L no failure / interruption
S56A 226-PEN no failure / interruption
227-L no failure / interruption
S568 228-PEN no failure / interruption
229-L no failure / interruption
SS57A 230-PEN no failure / interruption
231-L no failure / interruption
S578 232-PEN no failure / interruption
233-L no failure / interruption
S58A 234-PEN no failure / interruption
235-L no failure / interruption
S588 236-PEN no failure / interruption
237-L no failure / interruption
S59A 238-PEN no failure / interruption
239-L no failure / interruption
S598 240-PEN no failure / interruption
241-L 45:24
S60A 242-PEN X
243-L 94:14
S608 244-PEN X
245-L 42:16
S61A 246-PEN X
247-L 32:27
S61B 248-PEN X
Specimens No. Cables
52 2 cables HDGszo FE180 PH90/E30-E90 3x1,5 RE
53 2 cables HDGszo FE180 PH90/E30-E90 3x1,5 RE
54 2 cables HLGs FE180 PH90/E30-E90 2x1,0 mm2
55 2 cables HDGszo FE180 PH90/E30-E90 3x1,5 RE
56 2 cables HTKSHekw FE180 PH90/E30-E90 1x2x0,8 mm
57 2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm
58 2 cables HTKSH FE180 PH90/E30-E90 1x2x0,8 mm
59 2 cables HDGszo FE180 PH90/E30-E90 3x1,5 RE
60 2 cables HDGszo FE180 PH90/E30-E90 3x1,5 RE
61 2 cables HLGs FE180 PH90/E30-E90 2x1,0 mm?2

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 S62 to S68

Time to permanent

Specimen Bulbs failure / interruption
[min:s]
S62A PN e e nomubion
S62B 7PN e e nomubion
S63A 7L PEN e e omubion
S63B TP e e nomubion
S64A 755PE e e nomubion
S64B S PN e e nomubion
S65A SN e e nomubion
S658 ZeiPEN e e nomubion
S66A S PE e e nomubion
S668B Fe5PEN e e nomubion
S67A SToPEN e e nomubion
S678B ST7PEN e e nomubion
S68A STiPEN e e nomubion
S68B ST e e nomubion

Appendix:

Specimens No.

Cables

62

2 cables HDGszo FE180 PH90/E30-E90 3x1,5 RE

63

2 cables HLGs FE180 PH90/E30-E90 2x1,0 mm2

64

2 cables HDGszo FE180 PH90/E30-E90 3x1,5 RE

65

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

66

2 cables HDGszo FE180 PH90/E30-E90 3x1,5 RE

67

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

68

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

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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PHOTOS

Photo taken before the test — right side

Photo taken before the test — left side

Photo taken before the test
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PHOTOS

Photo taken after the test — right side

Photo taken after the test — left side

Photo taken after the test
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(N)HXH FE180 PH30/E30 0,6/1 kV

FIRE RESISTANT HALOGEN FREE POWER CABLES

APPLICATIONS

conductor

insulation

filler

inner sheath

sheath

L Al Ana

7

(N)HXH FE180 PH30/E30 0,6/1 kV fire resistant power cables, insulated and sheathed with halogen free
compounds, are intended for power supply to fire protection equipment which is to operate in fire conditions (e.g.
water pumps in fire extinguishing systems, smoke removing fans).

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

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

toxic and non corrosive.

The cables are suitable for indoor and outdoor installations.

CONSTRUCTION

conductor -
insulation -

filler -
inner sheath

bare copper, solid or stranded, according to PN-EN 60228, EN 60228
double insulation ,cross-linked silicone rubber - colours in accordance
with PN-HD 308,

filler made of halogen free compound,

inner sheath made of halogen free compound,

sheath - orange, cable sheath made of halogen free compound according to HD 604 S1 and
VDE 0276-604 —HM4, (oxygen index bigger than 35%).
TECHNOKABEL SA, 04-343 Warszawa, ul. Nasielska 55, POLAND www.technokabel.com.pl K224A01C

Export Department: tel +(48 22) 516 97 67, fax +(48 22) 516 97 87 export@technokabel.com.pl
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(N)HXH FE180 PH30/E30 0,6/1 kV

CHARACTERISTICS
The cables maintain their functions for 30 minutes, meeting requirements of DIN 4102-12 and PN-EN 50200 standards

Conductor cross-section . )

TRy e

Ltz EC A Al A T ¥ iy Vi i W H : —
1 16 + B0 1aRNA onOT NOSE
o 1+ 240IRE RESISTANCE | Podpig/Signature
7-19 1; 1.5; RBdMlument & A2t S~, 8- FAA 22 - An o
24 - 40 1: 1.5 Pgecument h“ - ,
Operating voltage 0.6/1 kV Operating temperature range | /1003 &/ Appaniix No = s 1]
during operation from -15to +90°C S R )
Voltagc_a tost o 5 RS during installation from -5to +70°C
'm"?n“i'ﬁﬂ%‘ resistivity a1 90°C, Yo M Sicn Minimum bendipg‘;kradius 12 x cable diameter
Inductance, approximate 0.7 mH/km Cable combush_bthty flame retardant
Corrosivity of emitted gases per Circuit integrity
PN-EN 50267-2-3, |IEC 60754-2 E30 DIN 4102-12
pH, approximate 8‘8 & PH30 PN-EN 50200 or PN-EN 50362
conductivity, pproximata Aasimm Insulation integrity FE180  IEC 60331-21; IEC 60331-11
g“N“fg‘lﬁ ggggg{';}g’ S Combustibility tests PN-EN 50266-2-4, IEC 60332-3-24,
light transmittance, minimum 94% PREEIG ORI BN FH - B dED
Reference standards AT-0603-0064/2006, WT-TK-44
DIN VDE 0266
PN-HD 604 S1

.Circuit integrity is dependent on installation method.

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

fNuqi]ubgtr %fltble Cabl ight 'Nurgb;ru oiras] Cabl
. of conductors er = e weig . of conductors outer able weight
Article No. xconductor | diameter |COPPErindex| ™% o0y Article No. xconductor | diameter |COPPerindex {appr.)g
cross-section (appr.) cross-section {appr.)
mm® mm kg/km kg/km mm’ mm kg/km kg/km

1x 16 RE 10 154 238 3x16 RE 22 461 931

[ xnoru [ e | e | 751 |
e o | to | vis2 | roee |

_[axsore [ s |77 | s
I 717 7 T T
A T BT .
I T A O

RE - single wire round conductor; Other cross-sections and conductor counts available on request.
RM - multiwire round conductor

TECHNOKABEL SA, 04-343 Warszawa, ul. Nasielska 55, POLAND www.technokabel.com.pl K224A01C
Export Department: tel +(48 22) 516 97 67, fax +(48 22) 516 97 87 export@technokabel.com.pl
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(N)HXH FE180 PH90/E90 0,6/1 kV
FIRE RESISTANT HALOGEN FREE POWER CABLES

conductor

insulation

filler

inner sheath

APPLICATIONS

(N)HXH FE180 PH90/E90 0,6/1 kV fire resistant power cables, insulated and sheathed with halogen free
compounds, are intended for power supply to fire protection equipment which is to operate in fire conditions (e.g.
water pumps in fire extinguishing systems, smoke removing fans).

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

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

The cables are suitable for indoor and outdoor installations.

CONSTRUCTION

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

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

filler - filler made of halogen free compound,

inner sheath inner sheath made of halogen free compound,

sheath - orange, cable sheath made of halogen free compound according to HD 604 S1 and
VDE 0276-604 —HM4, (oxygen index bigger than 35%).

TECHNOKABEL SA, 04-343 Warszawa, ul. Nasielska 55, POLAND www.technokabel.com.pl K226A02C
Export Department: tel +(48 22) 516 97 67, fax +(48 22) 516 97 87 export@technokabel.com.pl
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CHARACTERISTICS

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

Conductor cross-section

1 16 + 400
2-5 1+240
7-19 1;15;25i4
24 - 40 t:1.5;:25
Operating voltage 0.6/1 kV Op(-()jrat_ing tempeipature range . ———
vowgetost . aowms  dnommmien * pom1gi0se0c
mﬁ:ﬁ:ﬂ%‘ resistivity at 90°C, 1x 10" Q-cm Minimum bending radius 12 x cable diameter
Inductance, approximate 0.7 mH/km Cable combusti'bility flame retardant
Corrosivity of emitted gases per Circuit integrity
PN-EN 50267-2-3, IEC 60754-2 E90 DIN 4102-12
pH, approximate 6.8 PH90 PN-EN 50200 or PN-EN 50362
ey s W i Insulation integrity FE180  IEC 60331-21; IEC 60331-11
S eI i Combustibility tests PN-EN 50266-2-4, IEC 60332-3-24
light transmitta‘noe, minimum 94% PR-EN 20200 ana PR-ENS0362

Reference standards

AT-0603-0064/2006, WT-TK-44
DIN VDE 0266, PN-HD 604 S1

Clrcun integrity is dependent on installation method.

CE = the cable meets requirements of the low voltage directive 2006/95/WE
Number Cable Number Cable
O e I B O v I B e L
cross-section (appr.) cross-section (appr.
mm? mm Kkg/km kg/km mm’ mm kg/km kg/km
1x16 RE 10 154 250 3 X 15 RE 22 461 980

I T T B
T oru | 19 | 112 | s |
lixiesru | 2 | 1776 | 1e%0 |

265

[ 2x1SRE | 14 ] 29 |

IS 7.3 T .

—“m
—m———
T axasRe | 5 | 72 | 3%
T axeore | 17 | 73 | s

RE - single wire round conductor;
RM - multiwire round conductor

Other cross-sections and conductor counts available on request.

I S S O S| |
S 7 I
—m
I YT B T

" IsxisRe | 17 | 72 | a5
——mm
I T N7 T
I 1.7 T L T
—m—mm

TECHNOKABEL SA, 04-343 Warszawa, ul. Nasielska 55, POLAND
Export Department: tel +(48 22) 516 97 67, fax +(48 22) 516 97 87

www.technokabel.com.pl
export@technokabel.com.pl

K226A02C



|TECHN0KABEL|® -
9001:2000

(N)HXHX-J FE180 PH90/E90 0,6/1 kV

FIRE RESISTANT HALOGEN FREE POWER CABLES

conductor

insulation

filler

inner sheath

sheath

APPLICATIONS

PO et s s e e

(N)HXHX-J FE180 PH90/E90 0,6/1 kV fire resistant power cables, insulated and sheathed with halogen free

compounds, are intended for power supply to fire protection equipment which is to operate in fire conditions (e.g.
water pumps in fire extinguishing systems, smoke removing fans).

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

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

The cables are suitable for indoor and outdoor installations.

CONSTRUCTION
conductor - bare copper, solid or stranded, according to PN-EN 60228, EN 60228,
insulation - double insulation ,cross-linked silicone rubber - colours in accordance
with PN-HD 308,
filler - filler made of halogen free compound,
inner sheath - inner sheath made of halogen free compound,
sheath - orange, halogen free cross-linked compound according to HD 604 Sf1,
TECHNOKABEL SA, 04-343 Warszawa, ul. Nasielska 55, POLAND www.technokabel.com.pl KPO8W2010
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CHARACTERISTICS

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

Conductor cross-section

16 + 400

2-5 1+ 240
7-19 1:1.5,25i4
24 -40 1 1:5:2:5
Operating voltage 0.6/1 kV Op%rating temperature range ; o
uring operation rom-15t0 +90°C
Voltageteslt i 0KV e during installation from -5 to +70°C
Im"f;.ﬁ:_g:j?n" rosletvirat 900, P e Minimum bending radius 12 x cable diameter
Inductance, approximate 0.7 mH/km Cable combustibility flame retardant
Corrosivity of emitted gases per Circuit integrity
PN-EN 50267-2-3, IEC 60754-2 E90 DIN 4102-12
pH, approximate 6.8 PH90 PN-EN 50200 or PN-EN 50362
AR Y U4 Insulation integrity FE180  IEC 60331-21; IEC 60331-11
et S Combustibility tests PN-EN 50266-2-4, IEC 60332-3-24
light transmittance, minimum 94% PN-EN 50200 and PN-EN 50362

Reference standards

AT-0603-0064/2006, WT-TK-44
DIN VDE 0266, PN-HD 604 S1

“Circuit integrity is dependent on installation method.

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

Number Cable Number Cable
AriceNo. | Speondiclors | outer . |Copperindex|Cobleweioht| | aricieNe. | Ofcondiclors | joulel  |copper index| Cable walght
cross-section (appr.) cross-section (appr.)
mm?* mm kg/km kg/km mm? mm kg/km kg/km
1x16 RE 10 154 250 3x 16 RE 22 461 980

T orm | e | e | o |
T R | 1o | tiee | s |
| [ixissRm | 23 [ 1776 | 19%0 |
ke | e | 2o | s |

[ 2xa0me | 15 | 77 | a1
[ axtore | 1 | 1@ | sss

480

| exasru | 24
I TN T N T
" Taxeore | w7 | s | 5 |

RE - single wire round conductor;
RM - multiwire round conductor

Other cross-sections and conductor counts available on request.

325
I 7T T T
[ [sxtore | 22 | a0 | s0 |
[ Isxzsem | w0 | e | 2000 |
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(N)HXCH FE180 PH90/E90 0,6/1 kV

FIRE RESISTANT HALOGEN FREE POWER CABLES

conductor

insulation

filler

inner sheath
concentric conductor

separator

APPLICATIONS

r 0 .
e i P ar s i Sttt

(N)HXCH FE180 PH90/E90 0,6/1 kV fire resistant power cables, insulated and sheathed with halogen free
compounds, are intended for power supply to fire protection equipment which is to operate in fire conditions (e.g.
water pumps in fire extinguishing systems, smoke removing fans).

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

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

The cables are suitable for indoor and outdoor installations.

CONSTRUCTION

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

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

filler - filler made of halogen free compound,

inner sheath - inner sheath made of halogen free compound,

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

separator - polyester tape,

sheath - orange, cable sheath made of halogen free compound according to HD 604 S1
and VDE 0276-604 — HM4, (oxygen index bigger than 35%).

TECHNOKABEL SA, 04-343 Warszawa, ul. Nasielska 55, POLAND www.technokabel.com.pl K227A02C

Export Department: tel +(48 22) 516 97 67, fax +(48 22) 516 97 87 export@technokabel.com.pl
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(N)HXCH FE180 PH90/E90 0,6/1 kV

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

Conductor cross-sectlon

1 ' o "~ 16+400
2-5 1+240
7=19 1;15;25i4
24 -40 131525
Operating voltage 0.6/1 kV Operating temperature range
during operation from -15 to +90°C
Voltage test 4.0 kV ms during installation from -5to +70°C
Insulation resistivity at 90°C, iy ; . :
rinii 1x10" Q-em Minimum bending radius 12 x cable diameter
Inductance, approximate 0.7 midfim Cable combustibility flame retardant
Corrosivity of emitted gases per Circuit integrity
PN-EN 50267-_2-3, IEC 60754-2 ESO DIN 4102-12
pH, approximate 6.8 PH90 PN-EN 50200 or PN-EN 50362
sonduciivity, appresimete 04 uSimm Insulation integrity FE180  IEC 60331-21; IEC 60331-11
Sl bt A Combustibility tests PN-EN 50266-2-4, [EC 60332-3-24,
light transmittance, minimum ~ 94% PN-EN 50200 and PN-EN 50362
Reference standards AT-0603-0064/2006, WT-TK-44
DIN VDE 0266
PN-HD 604 S1

Clrcuit integrity is dependent on installation method.

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

f Nurgbg{o Cffle Cabl ight f Nlll':ghel::rs c?fbe Cabl h
i of conductors outer " e weig of conduc outer i e weight
Article No. x conductor diameter Copper index (appr.) Article No. x conductor diameter Copper index (appr.)
cross-section (appr.) cross-section (appr.)
mm? mm Kkg/km Kkg/km mm? mm kgfkm kg/km

___- ——m-ﬁ-
——mm ——mm
—m | 7xisRE2s | 20 | 133 | 480
_“-?l.— __—_—

4 x40 RE/40 12x2,5REML0 | 27 334 950

RE - single wire round conductor; Other cross-sections and conductor counts available on request.

RM - multiwire round conductor e i e e

|
| Datum/Date
[_7’

R £S s.r.o. | gy

I’UZIAR“A ODOLNOST heE
FIRE RE ANCE

| g7 ok Zo72
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NHXH FE180 PH90/E90 0,6/1 kV, NHXH-J FE180 PH90/E90 0,6/1 kV

FIRE RESISTANT HALOGEN FREE POWER CABLES

conductor
insulation
filler

inner sheath

sheath

¥ i

| Datum/Date
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Forll S~ S - ot

e 2‘:..1

APPLICATIONS LEriloha ¢./Ap

NHXH FE180 PH90/E90 0,6/1 kV fire resistant power cables, insulated and sheathed with halogen free

compounds, are intended for power supply to fire protection equipment which is to operate in fire conditions (e.g.
water pumps in fire extinguishing systems, smoke removing fans).

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

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

The cables are certified by Scientific and Research Development Centre for Fire Protection (Centrum Naukowo-
Badawcze Ochrony Przeciwpozarowej) at Jozeféw — Certificate of Conformity No. 2412/2007.

The cables are suitable for indoor and outdoor installations.

CONSTRUCTION

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

insulation - mica tape and halogen free cross-linked compound insulation - colours in accordance
with PN-HD 308,

filler - filler made of halogen free compound,

inner sheath

inner sheath made of halogen free compound,

sheath - orange, cable sheath made of halogen free compound according to HD 604 S1 and
VDE 0276-604 —-HM4, (oxygen index bigger than 35%).
TECHNOKABEL SA, 04-343 Warszawa, ul. Nasielska 55, POLAND www.technokabel.com.pl KO74A03C

Export Department: tel +(48 22) 516 97 67, fax +(48 22) 516 97 87 export@technokabel.com.pl



Datum/Date .I
o7 OF P

i s
L.
= |

Fodpis/Signature

TECHNOKAUEL

el AR T T R (

e ——— __.....-_.-.F._

ISO
9001:2000

€D

NHXH FE180 PHQOIEMO 6!1 kV, NHZ.I:[:J__EE_‘LBD_EH

90/E90 0,6/1 kV

CHARACTERISTICS

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

Operating voltage 0.6/1 kV
Voltage test 4.0 kV rms
Insulation resistivity at 90°C, "
minimum 1x10" Q-ecm
Inductance, approximate 0.7 mH/km
Corrosivity of emitted gases per
PN-EN 50267-2-3, IEC 60754-2

pH, approximate 6.8

conductivity, approximate 0.4 uS/mm
Smoke density per
PN-EN 50268-2-3, IEC 61034-2

light transmittance, minimum 94%

Reference standards

Insulation integrity FE180
Combustibility tests

Operating temperature range
during operation
during installation

Minimum bending radius
Cable combustibility
Circuit integrity

from -15 to +90°C
from -5to+70°C

15 x cable diameter
flame retardant

E90
PH90

DIN 4102-12
PN-EN 50200 or PN-EN 50362

IEC 60331-21; IEC 60331-11

PN-EN 50266-2-4, |IEC 60332-3-24
PN-EN 50200 and PN-EN 50362

AT-0603-0064/2006, WT-TK-44
DIN VDE 0266, PN-HD 604 S1

Clrcun integrity is dependent on installation method.

CE€ = the cable meets requirements of the low voltage directive 2006/95/WE
f NHEEE;I‘D Cfﬂ%e Cabl h of Nl:'mber P Cable h
o of con rs o T B able weight . conductors outer weight
Article No. x conductor diameter |COPPer index (appr.]lg Article No. x conductor diameter |CoPPer index) = )EI
cross-section (appr. cross-section (appr.)
mm? mm kg/km kg/km mm? mm kg/km kalkm

I T BT T T
T T T T
I T TR T T
[ Toxssam | wen | s | s
s |z | a0 | s |
o |26t | zaos |z |
I 7T T T T

T ske | 12 | a8 | 2 |

RE - single wire round conductor;
RM - multiwire round conductor

Other cross-sections and conductor counts available on request.

[ Taxasre | s | e | a5
T Taxe Re | w67 | om | s
| leceru | 212 | e | e
 TsxisRe | s | 2 | om |
s Rt | e | 1@ | s

I 21 BT T T
I T T R T
[ Tioxisre | 20 | s | 7w
 Tacasre | 20 | e | o |
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NHXCH FE180 PH90/E90 0,6/1 kV

FIRE RESISTANT HALOGEN FREE POWER CABLES

conductor

insulation

filler

/

"

inner sheath

concentric conductor

() Yy separator

B S~ T D By

T S ——

APPLICATIONS o e

NHXCH FE180 PH90/E90 0,6/1 kV fire resistant power cables, insulated and sheathed with halogen free
compounds, are intended for power supply to fire protection equipment which is to operate in fire conditions (e.g.
water pumps in fire extinguishing systems, smoke removing fans).

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

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

The cables are certified by Scientific and Research Development Centre for Fire Protection (Centrum Naukowo-
Badawcze Ochrony Przeciwpozarowej) at Jozefow — Certificate of Conformity No. 2412/2007.

The cables are suitable for indoor and outdoor installations.

CONSTRUCTION

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

insulation - mica tape and halogen free cross-linked compound insulation - colours in
accordance with PN-HD 308,

filler - filler made of halogen free compound,

inner sheath - inner sheath made of halogen free compound,

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

separator - polyester tape,

sheath - orange, cable sheath made of halogen free compound according to HD 604 S1
and VDE 0276-604 — HM4, (oxygen index bigger than 35%).

TECHNOKABEL SA, 04-343 Warszawa, ul. Nasielska 55, POLAND www.technokabel.com.pl K170A03C

Export Department: tel +(48 22) 516 97 67, fax +(48 22) 516 97 87 export@technokabel.com.pl




ISO
9001:2000

TECHNOKABEL)®

NHXCH FE180 PH90/E90 0,6/1 kV

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

e D

Operating voltage 0.6/1 kV Operating temperature range "

Volagetest 80,10/ s g restalatan from 18 to +70°C

Imnisnt;:‘a:ﬂ% resistivity at 90°C, 1x10" Q-cm Minimum bending radius 12 x cable diameter

Inductance, approximate 0.7 mH/km Cable combusli‘bility flame retardant

Corrosivity of emitted gases per Circuit integrity

PN-EN 50267-2-3, IEC 60754-2 E90 DIN 4102-12
pH, approximate 6.8 PHB0 PN-EN 50200 or PN-EN 50362
Concuctivity: appeasiEe 04 pSimm Insulation integrity FE180  IEC 60331-21; IEC 60331-11

B Y s ainans Combustibility tests PN-EN 50266-2-4, IEC 60332-3-24,
light transminz;nce, minimum 94% PN-EN 50200 and PN-EN 50362

Reference standards

AT-0603-0064/2006, WT-TK-44
DIN VDE 0266
PN-HD 604 S1

‘Circuit integrity is dependent on installation method.

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

; ; Srednica Masa ; ; Srednica Masa

Numer Liczba zyl Indeks Numer Liczba zyt tran Indeks
wyrobu x przekroj zyt z""("ﬂ" klglouz) @ | miedziowy (Eﬁﬂgj wyrobu x przekroj zyl zem&o) 2 | miedziowy (gﬁgg)
mm? mm kg/km kg/km mm? mm kg/km kg/km

o akens | a7 | s | s |
([ 2xeres | o | i | s
1 oxisrete | 212 | 4 | e20
o Rwss | 351 | 1rsr | 2730 |
o zoRrwro| 431 | sos0 | 7o
1 siosrerzs | 153 | tos | o0 |
1 sxiorerie | 222 | e | a5 |
1 ax7orwas | ar3 | aat0 | a0

5450

3x120RM/70 | 458 4236

| | sxi0rRw7o | s08 | 538 | coo0
| | 7czsrezs | me | 20 | s20
 o.2smers | 234 | sa | so0
| aexzsrerio | a9 [ eee | ter0 |

30x2.5RE/ 10

RE - single wire round conductor;
RM - multiwire round conductor

Other cross-sections and conductor counts available on request.
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HDGs(zo) FE180 PH90[E30-EQO HDGsekw{ze) FE180 PH90/E30-E90
HLGs(zo) FE180 PH90/E30-E90, HLGsekw(zo) FE180 PH90/E30-E90

PRZEWODY ELEKTROENERGETYCZNE OGNIOODPORNE, BEZHALOGENOWE

ZASTOSOWANIE

Przewody elektroenergetyczne ognioodporne i bezhalogenowe typu HDGs(zo) FE180 PH90/E30-E90 300/500 V,
HLGs(zo) FE180 PH90/E30-E90 300/500 V i ekranowane typu HDGsekw(zo) FE180 PH90/E30-E90 300/500 V,
HLGsekw(zo) FE180 PHS0/E30-E90 300/500 V, przeznaczone s3g do zasilania instalacji w obiektach o
podwyzszonych wymaganiach przeciwpozarowych. tj. zapewnienie doptywu energii elektrycznej do urzadzen,
ktorych dziatanie jest niezbedne podczas pozaru oraz jego gaszenia. Kable nie rozprzestrzeniajg piomienia,
emisja dymu jest bardzo niska, a emitowane gazy sg nietoksyczne i niekorozyjne. Przewody zaleca sie stosowac
w instalacjach o$wietlenia awaryjnego, systemach oddymiana oraz mogg by¢ stosowane w systemach
alarmowych, sygnalizacyjnych, kontrolnych, DSO i innych urzadzeniach przeciwpozarowych, ktorych dziatanie
przewidziane jest w warunkach pozaru.

Posiadajg one Certyfikat Zgodnosci nr 2698/2009 wystawiony przez Centrum Naukowo-Badawcze Ochrony
Przeciwpozarowej w Jozefowie.

W przypadku kabli ekranowanych (ekw) wspolny ekran statyczny chroni kabel przed zakiéceniami indukowanymi
przez zewnetrzne pola elektryczne.

Kable bezhalogenowe uzywane sa tam, gdzie potrzebne jest wieksze bezpieczenstwo ludzi i kosztownych
urzgdzen elektronicznych na wypadek pozaru.

W przypadku pozaru, kable te zapewniajg podtrzymanie funkcji kabla (tj. zapewnienie transmisji danych oraz
doptywu energii elektrycznej do urzadzen, ktére musza funkcjonowa¢ w warunkach pozaru oraz podczas jego
gaszenia np. instalacje oswietlenia awaryjnego). Kable nie rozprzestrzeniajg ptomienia, emisja dymu jest bardzo
niska, a emitowane gazy sa nietoksyczne i niekorozyjne.

BUDOWA

- zyly jednodrutowe (D) lub wielodrutowe (L) z migkkich drutow miedzianych gotych lub ocynowanych,
klasy 1,2 lub 5 wg PN-EN 60228,

- izolacja zyt wykonana ze specjalnej usieciowanej gumy silikonowej,
- kolory izolacji zyt wg normy PN-HD 308 S2,

Liczba Barwy izolacji zyl w przewodzie
yt z zyla ochronna (zo) bez zyly ochronnej
2 - niebieska i brazowa
3 zielono-zofta, niebieska, brazowy brazowa, czarna i szara
4 zielono-zéMta, niebieska, brazowa, czarna czarna, niebieska i bragzowa
5 zielono-zdta, niebieska, brazowa, czarna, szara czama, niebieska, brazowa, czama i czama
powyzej 5 2yt zyty numerowane

- zyty izolowane skrecone razem w warstwy o przeciwnych kierunkach skretu,
- osrodek kabla owiniety tasma poliestrowg dla przewodow HDGsekw i HLGsekw,

- ekran statyczny dla przewodow HDGsekw i HLGsekw z laminowanej tworzywem folii aluminiowej, z ocynowang
zyla uziemiajaca,

- powloka kabla wykonana z tworzywa bezhalogenowego, w kolorze czerwonym.

TECHNOKABEL S.A., 04-343 Warszawa, ul. Nasielska 55, POLSKA www.technokabel.com.pl K219P05C
Dziat Sprzedazy: tel. +(48 22) 516 97 97, fax +(48 22) 516 97 91 sprzedaz@technokabel.com.pl



TECHNOKABEL)® CEEED 2,

HDGs(zo) FE180 PH90/E30-E90, HDGsekw(zo) FE180 PH90/E30-E90
HLGs(zo) FE180 PH90/E30-E90, HLGsekw(zo) FE180 PH90/E30-E90

DANE TECHNICZNE

Srednica zyly (klasa 1 lub 2), okolo mm 1,0 1,1 1,4 1,8 2,3 2,8
Przekroj zyly (klasa 5) mm® | 0,75 1 15 | 25 4 6

Maksymalna rezystancja zyt w temp. 20C | Q/km| 26,0 | 195 | 13,3 | 798 | 4,95 | 3,30
Pojemno$é pomiedzy zytami

przy 1kHz, - maksymalna nFikm| 120 | 120 | 120 | 120 | 120 | 120
— &rednia 70 70 80 80 100 100
Napiecie pracy Uy/U 300/500 V Korozyjnos¢ wydziel. gazéw  bardzo mata, bezhalogenowy
7 - PN-EN 50267-2-3, IEC 60754-2

Proba napieciowa o " 2 kV sk pH, okolo 6.8
Minimalna rezystancja izolacji konduktywnosé, okolo 0,4 pS/mm
w temp. 20T 100:M Cam Gestos¢ dymu niska gestos¢ dymu
Indukcyjnosé, okoto 0,7 mH/km PN-EN 50268-2-3, IEC 61034-2
Maksymalna dopuszczalna przepuszczalnosc
temperatura przy zyle Swiatta, min. 94 %

w warunkach pracy + 85T Palnoé¢ kabla nie rozprzestrzeniajacy ptomienia,

przy zwarciu (max.5 s) +250T 0 zmniejszonej palnosci
Zakres t Sir bic Proby palnosci PN-EN 60332-1-2, IEC 60332-1,

e _ ) PN-EN 50266-2-2, IEC 60332-3-22 (cat.A)
podczas uktadania  od -10 do + 50T Podtrzymanie funkciji:

Minimalny promien gigecia ) E30-E90 DIN 4102-12

przewody HDGs(ekw) 10 x $rednica przewodu PH90 PN-EN 50200 lub EN 50362

przewady HLGHEkW)  Sxfrednica PERWOMN o s oGl EETS0 IEC 60331-21; IEC 60331-11

Wykonanie wg normy AT-603-0248/2009 i WT-TK-46

Instalacja kabla -  powinna byé przeprowadzona na certyfiko temi i kabli. Zal y stosowanie zespotu kablowego (kable wraz z

system zamocowari) przebadanego wg norm DIN 4102 czesé 12 lub PN-EN 50200 (PN-EN 50362). Obecnie posiadamy badania
przeprowadzone na systemach firmy BAKS i Legrand (Cablofil).

C € = przewdd spetnia wymagania dyrektywy niskonapigeciowej 2006/95/WE

Liczba Srednica Masa Liczba Srednica Masa
Symbol ; Indeks Symbol ; Indeks
wyrobu X grggln'ca zezmgll‘%tlgz)na miedziowy ‘giglg} wyrobu X srgs;"“ zezm?)t'gz)na miedziowy (gagjg)

mm mm kg/km kg/km mm mm kg/km kg/km
HDGs 2x075 6.4 14,4 50 HDGs 4%x15 89 58 125
HDGs 2x1 6.6 19,2 55 HDGs 4x25 104 96 185
HDGs 2x15 75 28,8 75 HDGs 4x4 115 154 250
HDGs 2x25 8.9 48 105 HDGs 4x6 13,7 230 360
HDGs 2x4 9.8 77 140 HDGs 5x075 6.5 36 68
HDGs 2x6 11,6 115 200 HDGs 5x1 8,5 48 110
HDGs 3x0,75 7.1 218 68 HDGs 5x15 99 72 155
HDGs 3x1 T2 28,8 70 HDGs 5x25 11,4 120 220
HDGs 3x15 8.2 43,2 95 HDGs 5x4 12,6 192 305
HDGs Ix25 9.7 72 140 HDGs 5x6 15,1 288 450
HDGs 3x4 109 115 200 HLGs 2x1 6.8 19,2 55
HDGs 3x6 12.8 173 280 HLGsekw 2x1 7.0 19,2 65
HDGs 4 %075 6.4 28,8 60 HDGsekw 2x1 6,8 19,2 55
HDGs 4x1 7.6 38,4 90 ] ]
Na zamowienie klienta wykonujemy przewody o innych $rednicach i innej liczbie _23;!{' l TL R . .
AL - FE~ B P~ g
| B SO G LI s -
TECHNOKABEL S.A., 04-343 Warszawa, ul. Nasielska 55, POLSKA www.technokabel.compl  yp1gppsc -
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TECHNOKABEL)® -
9001:2000

HTKSH FE180 PH90/E30-E90
FIRE RESISTANT HALOGEN FREE CABLES

conductor
insulation
pair

cable core

separator

sheath | [

Fr RS - P — T AP A

APPLICATIONS dloha gApabte Ne. %

HTKSH FE180 PH90/E30-E90 fire resistant and halogen free cables are intended for installation in alarm,
signalling, transmission, sound warning and similar systems, also for data processing systems and for analogue
or digital data transmission in industrial electronics and control applications in objects of sharp fire protection
requirements, particularly in fire alarm and fire automatic control systems.

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

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

The cables are suitable for indoor installations.

CONSTRUCTION

conductor - bare copper, solid,

insulation - mica tape and halogen free compound insulation - colours in accordance with PN-92/T-
90321 standard,

pair - insulated conductors twisted into pairs,

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

separator - polyester tape,

sheath - red, cable sheath made of halogen free compound according to EN 50280-2-27 and
VDE 0250-214 — HM2, (oxygen index bigger than 35%).

TECHNOKABEL SA, 04-343 Warszawa, ul. Nasielska 55, POLAND www.technokabel.com.pl K214A01A

Export Department: tel +(48 22) 516 97 67, fax +(48 22) 516 97 87 export@technokabel.com.pl




TECHNOKABEL]® &

9001:2000
HTKSH FE180 PH90/E30-E90

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

Conductor diameter mm 0.8 1.0 | 14 | 1.8 | 23 | 2.8
Conductor cross-section mm?® 05 | 075| 15 | 25 | 4 6
DC loop resistance at 20°C, maximum Q/km 75 48 | 245|149 | 93 | 6.3
Capacitance between maximum nEfkm 120 | 120 | 120 | 120 | 120 | 120
conductors at 1 kHz average 60 70 70 70 100 | 100
Operating voltage 240V Operating temperature range .
during operation from-30to + 80°C
Voltag@ ol _ o HEBIE SRS during installation from -5to+70°C
Insulation resistance, minimum 100 MQ-km s : : ;
o ; & el Minimum bending radius 10 x cable diameter
Cn e e_m_ce, :ppr_c::ur;ate AR Cable combustibility flame retardant
Pl?.lr-lé):ll\ggyzg??g é‘eIE(g:aSsO%‘ssg_ezr Combustibility tests PN-EN 60332-1-2
pH, approximate 6.8 Circuit integrity‘
ccnducts\fny, approximate 0.4 pS/mm E30-E90 DIN 4102-12
gancl,Ekﬁ gggggyngr — PH90 PN-EN 50200 or EN 50362
light transmittance. minimum 94% Insulation integrity FE180  IEC 60331-21; IEC 60331-11
Reference standards WT-TK-43
PN-92/T-90320
PN-92/T-90321

“Circuit integrity is dependent on installation method.

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

Number Cable Cable
Cable of pairs (x 2) “outer Copper | ~aobt
type x conductor | diameter | index a gr
diameter (appr.) (appr.)
mm mm kg/km kg/km
HTKSH FE180
PHS0/E30-E90 1x2x08 6.5 10 61

Other diameters and conductor counts available on request.

TECHNOKABEL SA, 04-343 Warszawa, ul. Nasielska 55, POLAND www.technokabel.com.pl K214A01A
Export Department: tel +(48 22) 516 97 67, fax +(48 22) 516 97 87 export@technokabel.com.pl




TECHNOKABEL)® -
9001:2000

HTKSHekw FE180 PH90/E30-E90

FIRE RESISTANT HALOGEN FREE CABLES

conductor
insulation
pair

cable core

separator

1

; _él}ip'_l'g_li'ﬁ'gh e
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| Shea’th— ——— . e
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APPLICATIONS LI _ _:_.'._'.....:. e st SRS

HTKSHekw FE180 PH9O0/E30-E90 fire resistant and halogen free cables are intended for installation in alarm,
signalling, transmission, sound warning and similar systems, also for data processing systems and for analogue
or digital data transmission in industrial electronics and control applications in objects of sharp fire protection
requirements, particularly in fire alarm and fire automatic control systems.

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

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

Cable circuits are protected by an overall electrostatic shield against external electric field interferences.
The cables are suitable for indoor installations.

CONSTRUCTION

conductor - bare copper, solid,

insulation - mica tape and halogen free compound insulation - colours in accordance with PN-92/T-
90321 standard,

pair - insulated conductors twisted into pairs,

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

separator - polyester tape,

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

copper drain wire @ 0.8 mm,

sheath - red, cable sheath made of halogen free compound according to EN 50290-2-27 and
VDE 0250-214 — HM2, (oxygen index bigger than 35%).

TECHNOKABEL SA, 04-343 Warszawa, ul. Nasielska 55, POLAND www.technokabel.com.pl K215A01A
Export Department: tel +(48 22) 516 97 67, fax +(48 22) 516 97 87 export@technokabel.com.pl




TECHNOKABEL)®

HTKSHekw FE180 PH90/E30-E90

ISO
9001:2000

CHARACTERISTICS
The cables maintain their functions for 90 minutes, meeting requirements of DIN 4102-12 and PN-EN 50200 standards
Conductor diameter mm 0.8 1.0 1.4 1.8 23 28
Conductor cross-section mm? 05 |65 | 1.5 2.5 4 6
DC loop resistance at 20°C, maximum Q/km 75 48 | 245 | 149 | 9.3 6.3
Capacitance between maximum nE/km 200 200 200 200 200 200
conductors at 1 kHz average 90 | 130 | 130 | 130 | 150 | 150
Operating voltage 240V Operating temperature range .
during operation from-30to +80°C
Voltalmg_e s} ) o 1'5 Kvims during installation from -5to+ 70°C
!n:u o resnstancg, ol 070 MI-?;(km Minimum bending radius 10 x cable diameter
I(r; ucta?nlfe. ::ppriztlr;ate Q7 Cable combustibility flame retardant
orrosivity of emitted gases per —
PN-EN 50267-2-3, IEC 60754-2 Combustibility t..ests PN-EN 60332-1-2
pH, approximate 6.8 Circuit integrity
conductivity, approximate 0.4 pS/mm E30-E90 DIN 4102-12
gm%ﬁ gggggvngr e B PH90 PN-EN 50200 or EN 50362
light transmitta'nce, miAaurn 949 Insulation integrity FE180  IEC 60331-21; IEC 60331-11

Reference standards

WT-TK-43
PN-92/T-90320
PN-92/T-90321

“Circuit integrity is dependent on installation method.

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

Number Cable Cable
Cable of pairs (x 2) outer Copper Vieoiiihé
type x conductor | diameter | index (a gr)
diameter (appr.) PPr:
mm mm kg/km kg/km
HTKSHekw
FE180 1x2x0.8 7.4 15 66
PHS0/E30-E90

Other diameters and conductor counts available on request.

Datum/Date
VO §F 2077

S.T.0. | o
oA | }ﬁdﬂ)

Fa { Podpis

| AL o P
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Badanie zespotu kablowego BAKS - SPELSBERG - TECHNOKABEL
Badanie w FIRES Stowacja Data 01.07.2010

Nr . Konstrukcja mocowania,
Nr | mRes | €228 Fpiol faba Poxych odlegtoscé, obciazenie
1 . NHXH-J FE180 PH90/E90 4x50 RM
2 NHXH-J FE180 PH90/E90 4x50 RM
3 4 NHXCH FE180 PHS0/ES0 4x50/25 RM Korytko kablowe KCOP 400H60/...
4 NHXCH FE180 PHO0/E90 4x50/25 RM B-400 1.5 m /10kg/m / grubos$¢ blachy 1,5 mm
1 Mocowanie : Wysiegnik WPTO400 + podpédrka
5 NHXH-J FE180 PH90/E90 4x1.5 RE wysiegnika PWO 400, Mocowanie do betonu za
8 pomoca Sruby rozporowej PSRO M10x80-
6 NHXH-J FE180 PH90/E90 4x1.5 RE | Datum/Date
| or 2 F Zoz2
7 | 53A HDGszo FE180 PH90/E30-ES0 3x1.5 mm® : l i | g
8 | s3B HDGszo FE180 PH90/E30-E90 3x1.5 mm® : # -
pOpis/Sinnatira
9 NHXH-J FE180 PH90/ES0 4x50 RM N =
1 Frr2ES - Frr- PP A2 A
10 NHXH-J FE180 PH90/E90 4x50 RM
| riicha & /Acpandix N& o =
11 ) NHXCH FE180/ E90 4x50/25 RM b ilmaong & A TR LA
12 NHXCH FE180/ E90 4x50/25 RM B-400 1.5 m /20kg/m / grubos¢ blachy 1,5 mm
2 Mocowanie : Wysiegnik WPTO400 + podporka
13 NHXH-J FE180 PH90/ES0 4x1.5 RE wysiggnika PWO 400, Mocowanie do betonu za
14 : NHXH-J FE180 PH90/E90 4x1.5 RE e b
x1.
15 52A HDGszo FE180 PH90/E30-E90 3x1.5 mm”
16 | 52B HDGszo FE180 PH90/E30-E90 3x1.5 mm®
17 17 NHXH-J FE180 PH90/E90 4x50 RM
18 NHXH-J FE180 PH90/E90 4x50 RM
Korytko kablowe KCOP 400H601/...
19 18 NHXH-J FE180 PH90/E90 4x1.5 RE B-400 1.5 m /10kg/m / grubos$é¢ blachy 1,5 mm
e e Mocowanie : Wysiegnik WFLO 600, Wysiegnik
20 x1. 3 | WFLO400, pret gwintowany PGM10L...,
Mocowanie do betonu za pomoca Sruby
21 | 588 HTKSH FE180 PH9I0/E90 1x2x0,8 rozporowej PSRO M10x80 i tulei stalowej TRSO
22 | s8aA HTKSH FE180 PHI0/E90 1x2x0,8 MR 40
23 59B HDGszo FE180 PH90/E30-E90 3x1.5 mm°®
24 59A HDGszo FE180 PH90/E30-E90 3x1.56 mm’®
25 - (N)HXHX-J FE180 PH90/ES0 4x50 RM
26 (N)HXHX-J FE180 PHO0/ESO 4x50 RM
Korytko kablowe KCOP 400H60/...
7 N)HXCH FE180 P 1] 4
R 14 N) T FHINEN Axbias B B-400 1.5 m /10kg/m / grubos¢ blachy 1,5 mm
28 (N)HXCH FE180 PH90/E90 4x50/25 RM Mocowanie : Wysiegnik WFLO 600, Wysiegnik
4 WFLO400 , pret gwintowany PGM10/...,
29 (N)HXHX-J FE180 PHS0/E90 4x1.5 RE Mocowanie do betonu za pomocg Sruby
15 rozporowej PSRO M10x80 i tulei stalowej TRSO
30 (N)HXHX-J FE180 PH90/E90 4x1.5 RE M10x 40
31 16 (N)HXCH FE180 PH90/E90 4x1.5/1.5 RE
32 (N)HXCH FE180 PH90/E90 4x1.5/1.5 RE
33 é (N)HXCH FE180 PH90/ES0 4x50/25 RM
34 (N)HXCH FE180 PH90/E90 4x50/25 RM
Drabinka kablowa DGOP 400H60/...
Sl (N)HXHX-J FE180 PH90/E90 4x50 RM £.400. 15 rm 20kghn { grubod blecy 4 8mm
36 (N)HXHX-J FE180 PH90/E90 4x50 RM Mocowanie : Wysiegnik WFLO 600, Wysiegnik
5 WFLO400 , pret gwintowany PGM10/...,
37 (N)HXHX-J FE180 PH90/E90 4x1.5 RE Mocowanie do betonu za pomoca Sruby
1 rozporowej PSRO M10x80 i tulei stalowej TRSO
38 (N)HXHX-J FE180 PH90/E90 4x1.5 RE M10x 40
39 42 (N)HXCH FE180 PH90/E90 4x1.5/1.5 RE
40 (N)HXCH FE180 PH90/E90 4x1.5/1.5 RE




Nr

Konstrukcja mocowania,

Nr FIRES Czas Symbol kaba Pozycja odleglosé, obciazenie
41 5 (N)HXH-J FE180 PH30/E30 4x50 RM
42 (N)HXH-J FE180 PH30/E30 4x50 RM
43 24 (N)HXH-J FE180 PH30/E30 4x1.5 RE Korytko kablowe KCOP 400H60...
44 (N)HXH-J FE180 PH30/E30 4x1.5 RE B-400 1.5 m /10kg/m / grubos¢ blachy 1,5 mm
6 Mocowanie : pret gwintowany PGM10/.., ceownik
45 | 62B HDGszo FE180 PH90/E30-E90 3x1.5 mm* cwor 4%145060; ;i& beJonu za pomocq tulei
stalowe; 4 = e i
46 | 62A HDGszo FE180 PH90/E30-E90 3x1.5 mm?* : ]
47 | 63B HLGs FE180 PH90/E30-E90 2x1 mm?
48 | B3A HLGs FE180 PH90/E30-E90 2x1 mm®
49 " (N)HXH-J FE180 PH30/E30 4x50 RM
50 (N)HXH-J FE180 PH30/E30 4x50 RM
51 (N)HXH-J FE180 PH30/E30 4x1.5 RE il ' z, '
22 Drabml(a kablnwa DGOP 400H60! it L)
52 (N)HXH-J FE180 PH30/E30 4x1.5 RE B-400 1.5 m /20kg/m / grubo$¢ blachy 1,5 mm
53 | B0OB HDGszo FE180 PH90/E30-E90 3x1.5 mm® T B e e
z0 g X1.9 mm CWOP 40H40/05, do betonu za pomoca tulei
stalowej TRSO M10x 40
54 | B0A HDGszo FE180 PH90/E30-E90 3x1.5 mm’ i
55 | 81B HLGs FE180 PH90/E30-E90 2x1 mm®
56 | 61A HLGs FE180 PH90/E30-E90 2x1 mm®
57 = NHXH-J FE180 PH90/E9S0 4x50 RM
58 NHXH-J FE180 PH90/E90 4x50 RM
Drabinka kablowa DGOP 400H60/...
NHXH-J FE180 PH90/E90 4x1.5 RE
il P x B-400 1.5 m /20kg/m / grubos¢ blachy 1,5 mm
60 NHXH-J FE180 PH90/E90 4x1.5 RE Mocowanie : Wysieanik WFCO400 , pret
8 gwintowany PGMS....,
61 64B HDGsZo FE180 PH90/E30-E90 3x1.5 mm’ Mocowanie do betonu za pomoca Sruby
2 rozporowej PSRO M10x80 i tulei stalowej TRSO
62 | 64A HDGszo FE180 PH90/E30-E90 3x1.5 mm MB8x30
63 65B HTKSH FE180 PH90/E90 1x2x0,8
64 | 65A HTKSH FE180 PH90/E90 1x2x0,8
65 34 NHXCH FE180 PH90/E90 4x50/25 RM
66 35 NHXCH FE180 PH90/E90 4x50/25 RM
67 36 NHXH-J FE180 PH90/E90 4x50 RM
Korytko siatkowe KDSO 400H60/...
68 37 NHXH-J FE180 PH90/E90 4x50 RM B-400/ 1.5 m/20kg/m | $rednica preta 4,5 mm
Mocowanie : Wysiegnik WFLO 500, Wysiegnik
69 38 NHXH-J FE180 PH90/E90 4x1.5 RE 9 WFLO400 , pret gwintowany PGM10/...,
Mocowanie do betonu za pomoca $ruby
70 NHXH-J FE180 PHS0/ES0 4x1.5 RE rozporowej PSRO M10x80 i tulei stalowej TRSO
" NHXCH FE180 PH90/E90 4x1.5/1.5 RE M10x 40
72 NHXCH FE180 PH90/EQ0 4x1.5/1.5 RE
73 | 66B HDGszo FE180 PH90/E30-E90 3x1.5 mm*
74 | 6BA HDGszo FE180 PH90/E30-E90 3x1.5 mm*
75 30 (N)HXH-J FE180 PHS0/EQ0 4x50 RM
76 3 (N)HXH-J FE180 PHO0/E90 4x50 RM
Korytko siatkowe KDSO 400H860/...
77 (N)HXCH FE180 PH90/ES0 4x50/25 RM B-400/ 1.5 m/20kg/m / $rednica preta 4,5 mm
29 Mocowanie : Wysiegnik WFLO 500, Wysiegnik
78 (N)HXCH FE180 PH90/E90 4x50/25 RM 10 |WFLOA400, pret gwintowany PGM10....,
Mocowanie do betonu za pomoca Sruby
7 32 (N)JHXH-J FE180 PHOO/EQ0 4x1.6 RE rozporowej PSRO M10x80 i tulei stalowej TRSO
80 (N)HXH-J FE180 PHO0/E90 4x1.5 RE M10x 40
81 - (N)HXCH FE180 PH90/ES0 4x1.5/1.5 RE
82 (N)HXCH FE180 PH90/E90 4x1.5/1.5 RE




Nr

Konstrukcja mocowania,

Nr | pires | €2as Symbol XRoa Pozycja odleglosé, obciazenie
83 48 (N)HXH-J FE180 PH90/E90 4x50 RM
84 49 (N)HXH-J FE180 PH90/E90 4x50 RM
85 %0 (N)HXH-J FE180 PH90/ES0 4x1.5 RE Korytko kablowe KCOP 400H60)...
86 (N)HXH-J FE180 PH90/E90 4x1.5 RE B-400 1.5 m /10kg/m / grubosc¢ blachy 1,5 mm
11 Mocowanie : Wysiegnik WPTO400 + podpdérka
87 NHXCH FE180 PHO0/EQ0 4x1.5/1.5 RE wysiegnika PWO 400, Mocowanie do betonu za
51 pomoca éruby rozporowej PSRO M10x80
88 NHXCH FE180 PH90/E90 4x1.5/1.5 RE
89 68B HTKSH FE180 PH90/E90 1x2x0,8
90 B68A HTKSH FE180 PH90/E90 1x2x0,8
91 42 (N)HXH-J FE180 PH90/E90 4x50 RM
92 43 (N)HXH-J FE180 PH90/E90 4x50 RM
N)HXH-J FE180 PH90/E90 4x1.5 RE
il kgt e Drabinka kablowa DGOP 400H60...
94 (N)HXH-J FE180 PH90/EQ0 4x1.5 RE B-400 1.5 m /20kg/m / grubos¢ blachy 1,5 mm
12 Mocowanie : Wysiegnik WPTO400 + podpdrka
95 NHXCH FE180 PH90/E90 4x1.5/1.5 RE wysiegnika PWO 400, Mocowanie do betonu za
45 pomoca $ruby rozporowej PSRO M10x80
96 NHXCH FE180 PH90/E90 4x1.5/1.5 RE
97 67B HTKSH FE180 PH90/E90 1x2x0,8
98 67A HTKSH FE180 PH90/E90 1x2x0,8
99 54B HLGs FE180 PH90/E30-E90 2x1 mm®
100 54A HLGs FE180 PH90/E30-E90 2x1 mm*
101 55B HDGszo FE180 PH90/E30-E90 3x1.5 mm?
102 | 55A HDGszo FE180 PH90/E30-E90 3x1.5 mm® Uchwyty kablowe UDF. Mocowanie do betonu co
13 600mm za pomoca kotkéw wstrzeliwanych Hilti
103 | 56B HTKSHekw FE180 PH90/E90 1x2x0,8 T = — | ") i e
sium/Date
104 56A HTKSHekw FE180 PH90/E90 1x2x0,8 Wzl of Zp7o
| PR sz | 1
105 | 57B HTKSH FE180 PH90/E90 1x2x0,8 il -‘_;'_ :
106 57A HTKSH FE180 PH90/E90 1x2x0,8 e J
07| o (N)HXH-J FE180 PH90/E90 4x50 RM IS P A S I
108 (N)HXH-J FE180 PH90/ES0 4x50 RM i e e
J4
109 20 (N)HXCH FE180 PH90/E90 4x50/25 RM i i o G
110 (N)HXCH FE180 PH90/E90 4x50/25 RM Uchwyt kablowy UKO1 + Szczebel SDOP 500
14 Mocowanie do betonu co 600 mm za pomocg
111 a5 (N)HXH-J FE180 PH90/E90 4x1.5 RE sruby rozporowej SRO M6x30
112 (N)HXH-J FE180 PH90/E90 4x1.5 RE
113 24 (N)HXCH FE180 PH90/E90 4x1.5/1.5 RE
114 (N)HXCH FE180 PH90/E90 4x1.5/1.5 RE
115 5 NHXH-J FE180 PH90/E90 4x1.5 RE Puszka WKE 54. Mocowanie do betonu co 600
15 | mm za pomoca $ruby rozporowej SRO M6x30
116 4 NHXH-J FE180 PHY0/E90 4x10 RE
117 47 NHXH-J FE180 PH9O0/E90 4x1.5 RE Puszka WKE 54. Mocowanie do betonu co 600
16 | mm za pomoca $ruby rozporowej SRO M6x30
118 46 NHXH-J FE180 PHS0/E90 4x10 RE
119 40 NHXCH FE180 PHO0/E90 4x10/10 RE Puszka WKE 54. Mocowanie do betonu co 600
17 mm za pomoca sruby rozporowej SRO M6x30
120 a1 NHXCH FE180 PH90/E90 4x10/10 RE
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Zestawienie kabli Technokabel:

Lp | Symbol kaba Srednica kabla | Ciezar kabla llos¢
1 (NJHXH-J FE 180 PH30/E30 4x 1,5 RE 14 mm 0,27 kg/m 4
2| (N)HXH-J FE 180 PH30/E30 4x 50 RM 33 mm 2,8 kgim 4
5 (N)HXH-J FE 180 PHO0/E90 4x 1,5 RE 14 mm 0,27 kg/m 8
6 (N)HXH-J FE 180 PH90/E90 4x 50 RM 33 mm 2,8 kg/m 8
7 | (N)HXHX-J FE 180 PHI0/E90 4x 1,5 RE 14 mm 0,27 kg/m 4
8 (NYJHXHX-J FE 180 PHO0/E90 4x 50 RM 33 mm 2,8 kg/m 4
9 (N)HXCH FE 180 PHO0/E90 4x 1,5/1,5 RE 15 mm 0,32 ka/m 8
10 | (N)HXCH FE 180 PHO0/EQ0 4x 50/25 RM 34 mm 3,0 kg/m 8
11 | NHXH-J FE 180 PH90O/E9Q0 4x 1,5 RE 14 mm 0,26 kg/m 12
12 | NHXH-J FE 180 PH90/EQ0 4x 50 RM 33 mm 2,6 kgim 10
13 | NHXH-J FE 180 PHI0/E90 4x 10 RE 19 mm 0,7 kg/m 2
14 | NHXCH FE 180 PHO0/E90 4x 1,5/1,5 RE 15 mm 0,33 kg/m 6
15 | NHXCH FE 180 PH90/E90 4x 50/25 RM 35 mm 3,0 kgim 6
16 | NHXCH FE 180 PHO0/E9Q0 4x 10/10 RM 22 mm 0.9 kg/m 2
17 | HDGszo FE180 PH90/E30-E90 3x1,5 RE 8 mm 0,1 kg/im 16
18 | HLGs FE180 PH90/E30-E90 2x1,0 mm~ 7 mm 0,1 kg/m 6
19 | HTKSH FE180 PHY0/E30-E90 1x2x0,8 mm 8 mm 0,1 kgim 10

20 | HTKSHekw FE180 PHI0/E30-E90 1x2x0,8 mm 8 mm 0,1 kg/m 2

Puszki typu WKE 54 — sztuk 6 firmy SPELSBERG elektro Sp. z o.0.
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