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Foreword

This Harmonization Document was prepared by the Technical Committee CENELEC TC 20, Electric

cables.

The text of the draft was submitted to the Unique Acceptance Procedure and was approved by CENELEC
as HD 22.9 S3 on 2006-12-01.

This Harmonization Document supersedes HD 22.9 S2:1995 + A1:1999.

The following dates were fixed:

— latest date by which the existence of the HD

has to be announced at national level (doa) 2007-06-01
— latest date by which the HD has to be implemented

at national level by publication of a harmonized

national standard or by endorsement (dop) 2007-12-01
— latest date by which the national standards conflicting

with the HD have to be withdrawn (dow)  2008-12-01

HD 22, Cables of rated voltages up to and including 450/750 V and having cross-linked insulation, now
has the following parts:

HD 22.1 S4
HD 22.2S3 1)
HD 22.3 S4
HD 22.4 S4
HD 22.5

HD 22.6 S2
HD 22.7 S2

HD 22.8 S2

HD 22.9 S3

HD 22.10 S2
HD 22.11 S2
HD 22.12 S2
HD 22.13 S2
HD 22.14 S3
HD 22.15 S2
HD 22.16 S2

General requirements

Test methods

Heat resistant silicone rubber insulated cables
Cords and flexible cables

(Spare)

Arc welding cables

Cables with increased heat resistance for internal wiring for a conductor
temperature of 110°C

Polychloroprene or equivalent synthetic elastomer sheathed cable for decorative
chains

Single core halogen-free non-sheathed cables for fixed wiring having low emission
of smoke

EPR insulated and polyurethane sheathed flexible cables

EVA cords and flexible cables

Heat resistant EPR cords and flexible cables

Halogen-free flexible cables having low emission of smoke

Cords for applications requiring high flexibility

Multicore cables insulated and sheathed with heat resistant silicone rubber

Water resistant polychloroprene or equivalent synthetic elastomer sheathed cables

In order that this revision of Part 9 of HD 22 does not introduce unnecessary changes to long-established
clause numbers, the normative references (which would otherwise be inserted as Clause 2) are given in

Annex A.

1) HD 22.2 has been superseded by EN 50395 and EN 50396
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1 Scope

This particular Part (Part 9) of the HD details the specifications for single core halogen-free non-sheathed
cables for fixed wiring of rated voltage up to and including 450/750 V, insulated with cross-linked
compound and having low emission of smoke.

Each cable shall comply with the appropriate requirements given in Part 1 of this HD and the particular
requirements of this part.

NOTE  The overall dimensions of the cables to this part of HD 22 have been calculated in accordance with EN 60719.

2 Single core non-sheathed cable with rigid conductors for general purposes

2.1 Code designation

HO7Z-U for cables with solid conductors.
HO7Z-R for cables with stranded rigid conductors.

2.2  Rated voltage
450/750 V

NOTE  600/1 000 V when this cable is used in fixed installations with mechanical protection, within switchgear and control gear -
see HD 516.

2.3 Construction

2.3.1 Conductor
Number of conductors : 1

The conductors shall comply with the ‘requirementsof EN-60228!

Class 1 Solid conductor
Class 2 Stranded conductors

The wires may be plain or tinned.
2.3.2 Separator
A separator of suitable material may be applied around the conductor.

2.3.3 Insulation

The insulation shall be a polyolefin cross-linked material, Type EI 5 to EN 50363-5, applied around the
conductor. The insulation shall be applied by extrusion. It may consist of one or two layers. All tests
shall be applied to the complete insulation, which shall meet the requirements for Type EI 5.

The insulation thickness shall comply with the specified value given in Table 1, column 3.

The insulation resistance shall not be less than the value given in Table 1, column 6.

234 Overall diameter
The mean overall diameter shall be within the limits given in Table 1, columns 4 and 5.
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235 Outer markings

The cable shall have the marking HO7Z-U (or HO7Z-R) printed or embossed on, or indented into, the
insulation. The marking, which shall meet the requirements of Subclauses 3.2 and 3.3 of Part 1, shall be
legible.

2.4 Tests
Compliance with the requirements of Subclause 2.3 of this Part 9 shall be checked by inspection and by

the tests given in Table 2.

2.5 Smoke emission of cable

When tested in accordance with the method and procedure given in EN 61034-2, all sizes of cable shall
exceed 60 % light transmittance throughout the test.

2.6 Guide to use (informative)

See HD 516.



HD 22.9 §3:2007 -6-

Table 1 - General Data for Types HO07Z-U and HO7Z-R

1 2 3 4 5 6
Nominal Class of Thickness of Mean overall diameter Minimum insulation
Cross- conductor insulation — — resistance at 90 °C ?
sectional area | (EN 60228) . Lower limit Upper limit
of conductors Specified value
mm? mm mm mm MQ-km
1,5 1 0,7 2,6 3,3 0,011
1,5 2 0,7 2,7 3,4 0,010
2,5 1 0,8 3,2 4,0 0,010
2,5 2 0,8 3,3 41 0,009
4 1 0,8 3,6 4,6 0,0085
4 2 0,8 3,8 47 0,0077
6 1 0,8 41 52 0,0070
6 2 0,8 4,3 5,4 0,0065
10 1 1,0 53 6,6 0,0070
10 2 1,0 5,6 7,0 0,0065
16 2 1,0 6,4 8,0 0,0050
25 2 1,2 8,1 10,1 0,0050
35 2 1,2 9,0 11,3 0,0043
50 2 14 10,6 13,2 0,0043
70 2 1,4 1211 15,1 0,0035
95 2 1,6 14,1 17,6 0,0035
120 2 1,6 15,6 19,4 0,0032
150 2 1,8 17,3 21,6 0,0032
185 2 2,0 19,3 24,1 0,0032
240 2 2,2 22,0 27,5 0,0032
300 2 2,4 24,5 30,6 0,0030
400 2 2,6 27,5 34,3 0,0028
500 2 2,8 30,5 38,2 0,0028
630 2 2,8 34,0 42,5 0,0025

@ The values of insulation resistance were calculated using the following formula, and based on a volume resistivity of 1 x 10° Q.m

at 90 °C.

R =0,0367 log D/d

where:

R = Insulation resistance in MQ.km at 90 °C
D = Nominal diameter over insulation (mm)

d = Diameter of the circumscribed circle of the conductor (mm)




Table 2 - Tests for Types HO7Z-U and HO7Z-R
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1 2 3 4 5

Ref No. Tests Category of Test Method described in
test HD/EN Clause
1 Electrical tests
1.1 Resistance of conductors T,8 50395 5
1.2 Voltage test at 2 500 V T,S 50395 6
1.3 Insulation resistance at 90 °C T 50395 8.2
1.4 Absence of faults in insulation R 50395 10
2 Provisions covering constructional and
dimensional characteristics
21 Checking of compliance with constructional provisions T,S 221 Inspection and
manual tests

22 Measurement of thickness of insulation T,S 50396 41
23 Measurement of overall diameter T,S 50396 4.4
3 Insulation material tests T 50363-5 *
4 Impact test at -57C I 60811-1-4 8.5
5 Tests under fire conditions
5.1 Test on single vertical cable 60332-1-2 -
5.2 Smoke emission 61034:-2 -
5.3 Assessment of halogens for all nonzmetallic materials T, S 22.9 Annex B

@ This EN includes all the test methods and requirements for the material. Material to be tested is taken from the finished cable.
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3 Single core non-sheathed cable with flexible conductors for general purposes

3.1 Code designation
HO7Z-K

3.2 Rated voltage
450/750 V

NOTE  600/1 000 V when this cable is used in fixed installations with mechanical protection, within switchgear and control gear -
see HD 516.

3.3 Construction

3.3.1 Conductor

Number of conductors : 1
The conductors shall comply with Class 5 requirements given in EN 60228.
The wires may be plain or tinned.

3.3.2 Separator
A separator of suitable material may be applied around the conductor.

3.3.3 Insulation

The insulation shall be a polyolefin_cross-linked material, Type EIL5 to EN 50363-5, applied around the
conductor. The insulation shall be applied by extrusion. “1t ‘'may consist of one or two layers. All tests
shall be applied to the complete insulation, which shall meet the requirements for Type EI5. The
insulation thickness shall comply with the specified value_given in Table 3, column 2.
The insulation resistance/shall:be;not less thanithe.value given.ini Table 3y column 5.

3.34 Overall diameter
The mean overall diameter shall be within the limits given in Table 3, columns 3 and 4.

3.35 Outer markings
The cable shall have the marking HO7Z-K printed or embossed on, or indented into, the insulation. The
marking, which shall meet the requirements of Subclauses 3.2 and 3.3 of Part 1, shall be legible.

3.4 Tests

Compliance with the requirements of Subclause 3.3 shall be checked by inspection and by the tests given
in Table 4.

3.5 Smoke emission of cable
When tested in accordance with the method and procedure given in EN 61034-2, all sizes of cable shall
exceed 60 % light transmittance throughout the test.

3.6  Guide to use (informative)

See HD 516.



Table 3 - General data for Type HO7Z-K
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1

2

3

4

5

Nominal cross-
sectional area of

Thickness of
insulation

Mean overall diameter

Minimum insulation
resistance at 90 °C #

conductors Lower limit Upper limit
Specified value
mm? mm mm mm MQ-km
1,5 0,7 2,8 35 0,010
2,5 0,8 34 4,3 0,009
4 0,8 3,9 4,9 0,007
6 0,8 4,4 55 0,006
10 1,0 57 7,1 0,0056
16 1,0 6,7 8,4 0,0046
25 1,2 8,4 10,6 0,0044
35 1,2 9,7 12,1 0,0038
50 1,4 11,5 14,4 0,0037
70 1,4 13,2 16,6 0,0032
95 1,6 15,1 18,8 0,0032
120 1,6 16,7 20,9 0,0029
150 1,8 18,6 23,3 0,0029
185 2,0 20,6 258 0,0029
240 2,2 23,5 29,4 0,0028
at g(')rht(e: values of insulation resistance were calculated using the following formula, and based on a volume resistivity of 1 x 10° Q.m
a °C.

R =0,0367 log D/d

where:

R = Insulation resistance in MQ.km at 90 °C

D = Nominal diameter over insulation (mm)

d = Diameter of the circumscribed circle of the conductor (mm)
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