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Foreword

This draft European Standard was prepared by the Technical Committee CENELEC TC 20, Electric cables.
It is submitted to the formal vote. .

The following dates are proposed:

. latest date by which the existence of the EN

.

has lo be announced at national level {doa) dor+ 6 months

. Iatest date by which the EN has to be implemented

at national leve! by publication of an identical
national standard or by endorsement (dop) dor+ 12 months

. latest date by which the nalional standards conflicting
with the EN have to be withdrawn (dow) dor+ 36 months

(to be confirmed of modified
when voting)

v ———

Annexes designated "normative” are part of the body of the standard.
Annexes designated "informative” are given ior information only. .
In this standard. Annexes A. B. C. D and F are normative and Annex E is informative.

HD 21 was originally adopted by CENELEC on 9 July 1975.

Edition 2 of HD 21 was implemented on 1 January 1984 and at that time. contained 4 parts.

Since 1984 new parts have been published and the original parts revised.

Part 14 has been developed from vVilamoura Notification BT(BE/NOT)S and introduces a range of flexible

cords and cables equivalent to those in-Clauses-4 and 5 of HD 21.5 but with halogen-free thermoplastic

, insulation and sheath. Consequently, and in parallel, the general title of HD 21 has been amended to
cover cables with any type of thgrmqplastlc ingulation.

HD 21 now has the following parts: -

HOD 21.1 54
HD 21.2S3
Saa

HO 21.383
HD 21.4 52
HD 21.5S3
HD 21.6

HD 21.7 82

HD 21.8 82
HD 21.9 82
HD 21.10 S2
HD 21.11 §1
HD 21.12 S1
HD 21.13 S1
HD 21.14 S1

General requirements
Test methods .

,momsheathed cables for fixed winng

Sheathed cables for fixed wiring

Flexible cables (cords) ‘

{Spare)

Single core non-sheathed cables for internal wiring for a conductor
temperature of 90 °C

Singte core non-sheathed cables for decorative chains

Single core non-sheathed cabtes for installation at low lemperatures
Extensible leads

Cables for luminaires

Heat-resistant flexible cables (cords)

Oil resistant PVC sheathed cables with two or more conductors

Flexible cables (cords), insulated and sheathed with halogen-free
thermoplastic compounds
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14, Scope

This Part 14 details the particular specifications for flexible cables (cords) of rated voltage up .to and
including 300/500 V, insulated and sheathed with halogen-free thermoplastic compound and having low
emission of smoke and corrosive gases when exposed lo fire. These cables are intended for the

connection of domestic appliances to the fixed supply. .

_ All cables shall comply with the appropriate requirements given in Part 1 of HD.21 and with the particular
requirements of this Part 14. . -

NOTE 1 The overall dimensions of cables in this part of HD 21 have been calculated i accordance with EN 60719.

NOTE 2 Low emission of smoke is checked in accordance with EN 50268-2. Low emission of.corosive gases is checked 23 pant
of the check for absence of halogens (ses Annex C).

2 Normative references
HD 21.14 incorporates, by dated or undated reference, provisions from other publications.

These normative references are cited at the appropriate places in the-text and the publications are listed
hercafier. For dated references. subsequent amendments to or revisions of any of these publications
apply to HD 21.14 only when incorporated in it by amendment or revision. For undated references, the
latest edition of the publication referred to applies. )

EN 50265-2-1 Common test methods for cables under fire conditions — Test for
resistance to vertical flame propagation for a single insulated conductor
or cable -~ Part 2-1: Procedures - 1 kW pre-mixed flame

EN 50267-2-1 Common test. methods foc'cables under fire conditions — Tests on gases
: evolved during combustion of material from cables - Par 2-1:
o Procedures - Determination of the amount of halogen acid gas

EN 50267-2-2 Part 2-2: Procedures'—~ Determination of degree of acidity of gases for
materials by measuring pH and conductivity

EN 50268-2 .Common test methods for cables under fire conditions - Measurement
of smoke density of cables burning under defined conditions — Part 2:
Procedure

EN 60684-2 “Flexible insulating sieeving — Part 2: Methods of test (IEC 60684-2)

EN 60719 Calculation of the lower and upper limits for the average outer

dimensions of cables with circular copper conductors and of rated
voltage up lo and including 450/750 V (IEC 60719)

EN 60811 Series. Common test methods for insulating and sheathing matenials of electric
- cables (IEC 60811 Series)

HD 21 Series Cables of rated voltages up o and including 450/750 V and having
thermoplastic insulation

HD 22 Series Cables of rated voltages up to and including 450/750 V and having
thermosetling insulation

HD 383 Conduclors of insulated cables (IEC 60228 + IEC 60228A. mod.)

HD 605 Eleciric cables — Additional test methods
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3 Insulated and sheathed flexible cords of rated voltage 300/300 V

3.1 Code designation .

HO3Z1Z1-F for circular cords
HO3Z1Z1H2-F for flat cords o

3.2 Rated voltage .
300/300 V

3.3 Construction
3.3.1  Conductor

Material: plain copper. ,
Number of conductors; 2,3 and 4. / -
The conductors shall comply with the requirements given in HD 383 for-class 5 conductors.

.

3.3.2 Insulation

1.Ipe insulation shail be thermoplastic compound Tl 6, according 1o Annex A, applied around each
conductor.

The insulation thickness shall comply with the specified value given in Table 1. column 2.

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

. 3.3.3 Assembly of cores

Circular cord: the cores-shall be twiste;_f_ together.
Flat cord: the cores shall be-laid parallel.

The assembly of circular-cord shail have a practicaliy circular cross-section.

~ The assembly of cores may be surrounded by a separator which shall not adhere tp the cores.

-

3.3.4 Sheath

’

The sheath shall be thermoplastic compound TM 7. according to Annex B, applied around the cores.
The sheath thickness shall comply with the specified value given in Table 1, column 3.

The sheath may fill tha spaces. between the. cores, thus forming a filling, but il shall not adhere o the
cores. : - »

3.3.5 Overall dimensions

The mean overall diameter of circular cords, and the mean overall dimensions of flat cords, shall be within
the limits given in Table 1, columns 4 and 5.

3.3.6 Outer marking

The cord shall have the marking H03Z1Z1-F (for circular types) or HO3Z1Z1H2-F (for fiat types) printed or
indented or embossed on the outer surface of the cord. The marking, which shall meet the requirements
of 3.2 and 3.3 of Part 1, shall be legible.
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3.4 Tests
Compliance with the requiremaents of 3.3 shall be checked by inspection and by the tests given in Table 2.

3.5 Guide to use (informative)

See Annex E. : R .
Table 1 - General data for types H03Z1Z1-F and‘HO$Z1Z1H2-F—~
| 1 | 2 3 4 }-- 5 6
| Numberand | Thickness of Thickness of Mean overall dimensions Minimum
nominal cross- ' insulation sheath , insutation
| sectional area | Lowor limit Upper limit resistance at
of conductors | Specified value | Specified value i . 70 °C
i mm? ‘ mm mm : mm  mm MQekm
. 2x05 | 0.5 0.6 i 48 5.9 0,011
' : [ 3.0x49 3.7x59
i 2x075 ; 0.5 0.6 I 49 6.3 0.010
] . ot of
; i T 32x5.2 38x63 '
i 3x05 | 0.5 0.6 © a9 6.3 0.011
| axors | 0.5 06 82 67 0,010
| ax0s | 0.5 06 - 54 6.9 0.011
| axars | os 06 57 7.3 0,010
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Table 2 - Tests for types H03Z1Z1-F and H03Z1Z1H2-F

1 2 3 4 | 5
Ref Tests Category Test method described In:
No. | HDorEN __| (SubjClause
1 Electrical tests sl CIPN
11 Resistance of conductors T.S 21.2 A
1.2 Valtage test on completed cable at 2 000 V 1.8 212, - ‘=22
13 Voltage test on cores at 1 500 V T 212 U 2.3
1.4 Insulation resistance at 70 °C T8 22 |24
1.5 Long term resistance of insulation to d.c. T ‘21.'2 25
1.6 Absence of faults on insulation R [ 21.2 26
1.7 Surface resistance of sheath T r21 2‘: 28
; }
2 ! Provisions covering constructional and -
dimensional characteristics AT S
2.1 Checking of compliance with constructional T.S 214 Inspection an&
provisions ’ manual tests
2.2 Measurement of thickness of insulation TT.8 21.2 1.9
23 Measurement of thickness of sheath TS t21.2 1.10
2.4 Measurement of overall dimensions -
241 | Meanvaiue T.S 212 1.1
24.2 | Ovality .Lrs 21.2 111
~l--
3 Mechanical properties of insulation ) ¢
3.1 Tensile test before ageing 60811-1-1 9.1
32 Tensile test after ageing 60811-1-2 8.1.3.1
4 Mechanical proparties of sheath
4. Tenstle test bafore agging r 60811-1-1 9.2
42 Tensile test after ageing .T 60811-1-2 8.1.3.1
5 Compatibility test on cable T 60811-1-2 8.1.4
6 Pressun.te-st at high temperature
61 | insulation ’ T 60811-3-1 8.1
6.2 Sheath T 6051 1-3-1 82
7 Tests. at low temperature
7.1 Bending test for insulation T 60811-1-4 8.1
7.2 Bending test for sheath ) T 60811-14 8.2
73 Impact test T 60811-14 8.5
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Table 2 - Tasts for types '»ioaz1z1-r= and H03Z1Z1H2-F (continued)

1 2 3 4 | E
Ref Tosts ) Category Test method described in:
No. . HO or EN (Sub)Clause
8 Shrinkage test for insulation T.8 60811-1.3  -.. :1q
b 4
9 Ozone resistance test for insulation and T R
sheath -
(erher meathod may be used) .
a) Method A 608711:2-1 .
b) Method B 21.2 7.3
10 Water immersion test on sheath T 2134 . AnnexF
i
[ 11 l Mechanica! strength on complete cable HE
191 | Flexing test T i 21.2 31and2.3
! |
12 Tests under fire conditions ‘
12.1 Test on single veniical cable N T 50265-2-1° .
12.2 Smoke ermussion -4 T 50268-2 .
12.3 - | Assessment of halogans for all non-metallic T.8 21.14 Annex C
i matenais H
" 4 Insulated and sheathed flexible cords of fated voltage 300/500 V
4.1 Code designation
HOSZ1Z1-F for circular cords:
HO5Z1Z1H2-F for flat cords. -
42 'Rated voitage
300/500 v - .

4.3 Construction
4.3.1 Conductor:
Material: plaircopper.

Number of conductors: 2, 3, 4&and 5.
The conductors shall comply with the requirements given in HD 383 for class § conductors.

4.3.2 Insulation

The insulation shall be thermoplastic compound Tl 8, according to Annex A, applied around each
conductor. '

The insulation thickness shall comply with the specified value given in Tabte 3, column 2.

The insulation resistance shall be not less than the values given in Table 3, column 6.
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4.3.3 Assembly of cores and fillers, if any

Circular cord: the cores and the fillers, if any, shall be twisted together.
L]

Flat cords: the cores shall be laid parallel.

_ For circular cord having two cores, the space between the cares shali be filled éug,ek'by separate fillers or
by the sheath filling the interstices. For other circular cord, a centre filler may be used.-Any filler shall not

adhera to the cores.

- -

—

The assembly of circular cord shall have a practically circular cross-section.--
The assembly of cores may be surrounded by a separator, which shall not adherg 1o the cores.

434 Sheath

The sheath shall be thermoplastic compound TM 7, according to Annex 8. applied around the cores.

The sheath thickness shall comply with the specified vaiue-given in Table 3, column 3.

The sheath may fill the spaces between the cores. thus forming a filling, but &t shall not adhere to the
cores. '

4.3.5 Overall dimensions ,

The mean overall diameter of circu/lar cords and the mean overall dimensions of flat cords shall be within
the limits given in Table 3, columns 4 and 5.

43.6 Outer marking L e

-~ -

“¥%e cord shall have the marking HOSZ1Z1:F (for-circular types) or HOSZ1Z1H2-F (for flat types) printed or
.indented or embossed on the outer surface of the cord. The marking, which shali meet the requirements
of 3.2 and 3.3 of Part 1, shall be legible. N

44 Tests ~

- v

Compliance with the requiremeﬁt; of 4.3 shall be checked by inspection and by lests given in Table 4.

4.5 Guide to use (informative) . “

See Annex E. .

. —
o——
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-F and HO5Z1Z1H2-F

Table 3 - General data for types HO5Z121
1 2 ’ 3 a | 5 6
Number and Thickness of Thickness of Mean overslil dimensions - Minimum
nominal cross- insulation sheath - insulation
sectional area Specified value Sp«;lﬂed value Lower imit Upper “m“ d ‘-,rnlttal.'lcl at
of conductors ) - b 70 *'C
mm’ mm mm mm mm ... MOLkm
2x0,75 0.6 0.8 5.7 7.2 0,011
or ' or
3.7x60 45x%x72
2x 1 0.6 0.8 5.9 15 0.010
. or coor
! 39x6.2 4.7x75
2x15 0.7 E 0.8 6.8 . 8.6 0010
2x25 0.8 : 1.0 8.4 10.6 0.0095
2x4 0.8 1.1 9.7 121 0.007 8
3x0.75 06 0.8 8.0 7.6 0.011
Ix1 0.6 0.8 6.3 8.0 0.010
3x1.5 0.7 0.9 74 9.4 0.010
3x2.5 0.8 1.1 9.2 11,4 0.009 5
Ixd 0.8 1.2 10.5 13.1 0,007 8
4x0.75 .08 0,8 6.6 83 0,011
4x1 0.6 0.9 7.4 9.0 0.010
4x15 0.7 1.0- 8.4 10.5 0.010
4x25 0.8 1.1 10.1 12,5 0,009 5
ax4 08 — 12 1.5 143 . 0,007 8
5x 0.7§ 0,6 - 09 7.4 9.3 0.011
5x1 ) 0.6 ' 0.9 * 7.8 9.8 0.010
5x15 To7 ' 1.1 9.3 118 0.010
5x25 : "‘ .. 08. 1,2 112 13.9 0.0095
5x4 08 i 14 13.0 16.1 0.007 8
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Table 4 -Tests for typas H0SZ1Z1-F and HOSZ1Z1H2-F

1 2, 3 4 ] 5
Ref Tests Category Test method describad In:
N HDorEN__ | (SubjClause
1 Electrical tests LT E A
1.1 Resistance of conductors T.S 21.2 211
1.2 Voltage test on completed cable at 2 000 V T.5 2.0 . -r22
1.3 Voltage test on cores according to specified B T
insutation thickness e
1.3.1 -at 1500 ‘V up 10 and including 0,6 mm T 21.2- 23
1.3.2 - at 2000 V exceeding 0.6 mm T 21.2 2.3
1.4 insulation resistance at 70 °C 7.8 21.2 2.4
1.5 Long term resistan.ce of insulation to d.c. T j21.27° 25
1.6 Absence of faults on insulation 21.2 26
1.7 ! Surtace resistance of sheath T 1212 2.8
2 i Provisions covering constructional and
dimensional characteristics
2.1 Checking of compliance with constructionat T8 21,1 Inspection and .
provisions 1 manugl tests
2.2 Measurement of thickness of insulation N TS 21.2 1.9
2.3 Measurement of thickness of sheath T.8 21.2 1.10
2.4 Measurement of overall dimensions™ T |
2441 Mean value TS 21.2 1.11
24.2 Ovality 4TS 212 1.11
3 Mechanical properties of insulation
31 Tensile test before ageing.. - T 60811-1-1 9.1
32 Tensile test after ageng T 60811-1-2 8.1.3.1
4 Mechanical properties of sheath
4.1 Tensile test before ageing ‘ T 60811-1-1 9.2
42 Tensile test.after ageing. T 60811-1.2 8.1.3.1
S Com@biﬂty«tast on cable T 60811-1.2 8.1.4 !
§ Pressure test at high tomperature
6.1 Insutation T 60811-3-1 8.1
62 Sheath T 6081131 8.2
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Table 4 - Tosts for types H0521Z1-F and HOSZ121 H2-F (continued)

1 2 ‘ 3 4 ] 5
Ref Tests Category Test method described in:
No. HDorEN _ | (SublClause

7 Tests at low temperature e
7.1 Bending test for insulation T 60811-14 LAY
7.2 Bending test for sheath ¥ T 60B1T:1-4 - |82
7.3 Elongation test for sheath w/ T 60811-14. | 8.4
7.4 Impact test \ ) T 60811-1-4  _ |85
_‘8" Shrinkage test for insulation 1.5 | 6081113 10
9 Ozone resistance test for insulation and T :
sheath | i
{(either methcd may be used) f E ..
3) Method A ! 60811-2-1
b) Method B P 212 7.3
|
10 Water immaersion test on sheath T { 21.14 Annex F
, |
11 Mechanical strangth on complete cable. }
11,1 Flexing test © R ; 21.2 31and2.3
|
12 Tests under fire conditions
121 | Test on single vertical cable .- T 50265-2-1 .
122 | Smoke emission Y T 50268-2 -
12.3 | Assessment of halogens for al non-n:ve:laﬂic 1.8 21.14 Annex C
matenals R i

*) Onty sopicable to cables having mean oversll diameters up 10 and including 12.5 mm,

o Only appﬁcab!e f the moan overall outer &ime}cf of the cabia excoeds 12.5 mm,

) Not applicable to cables having conductors greater than 2. mm?.

~

‘L B
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Annex A
(normative)

(This will be incorporated into EN'50363-7 1))

Table A.1 - Requirements for the non-electrical tasts for thermoplasticinsulation T1 6

R
~

1 2 3 | 5 | 6
Ref Test Unit | Test method dascribed .| Thermoplastic
No. in EN.Go811Y | | insulationTI &
Section | (sublClause requirements
Maximum rated conductor temperature e | gz - 70
Maximum temparature for short circuit c i 160
conditions H i
1 Mechanical propertiss ] e
1.1 Properues befora :'ugeinq | 1-1 ‘9.1
1.1.1 | values to be obtaned for the lensile strength;
© | < median. min. Nimm - 7.5
1.1.2 | vaiues to be cotained for the elongation at break:
- median, min, % 150
1.2 Properties after ageing in air oven 1.2 8.1
1.2.1 | Ageing conditions: ‘ - '
- temperature e 80=2
- duration of treatment . h 7x24
" 1122 | vatue 10 be obtamned for the tensilestrangth. 1
- median, min. S | Nime? .
- vanation ™, max. ) % £20
1.2.3 | values 10 be obtained lprmyélongauon atbreak:
-median, min, - e % .
- variation ', max, - o 3 - % =20
S
Shrinkage test forinsulation 1.3 10
2.1 Testconditions .~ - '
- sampie length - - mm 200
- lemperature . e C 100=2
-duration | e oo 1
22 Resulltobe obtained* ’
- snnm;ag'e.- max. % 4
3 . Compatibllity test on cable
3 Ageing conaitions 1-2 814
- temperature : ' 'C 802
« duration of treatmant h 7x24

1) At draft stage.
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Table A.1 - Requirements for the non-el

»

-14 -

ectrical tests for thermoplastic insulation T1 6 (continued)

1 2 3 s | 5 6
Ref Test Unit Tost method described Thermoplastic
No. . in EN 60811 ¥ insulation T1 6
Section | (SubjClause~. requlrsments
Maximum rated conductor temperature (A 70
Maximum temperature for short circuit c 160
conditions s
d2 Mechanical properties after ageing
3.2.1 | Values to be obtained for tensile strength -1 -
- vanation ™!, max. % =20
3.2.2 | Values to be obtained for elongation at break
. variation >, max. % i =20
P4 Pressure test at high temperature R o B 81
4.1 | Test conaitions: . o
- force exerted by the biage N 34 8.4 <l
- duration of heating under load 3-1 8.1.5 9
- temperature -G 80=2
4.2 Resuil to be obtained :-
- median of the depth of indentation. max. % 50
Bending test at low temperature. e 1-4 8.1
5.1 Test conditions: -
- temperature < | °C 1522
- penod cf application of Imt;(npora\uro h 14 8.1.448.15
52 | Resuttobe obtaned ) No crack
Impact test at low tcmpérature\. 1-4 8.5
6.1 | Testconaiions: . .
- lemperature C C -15:=2
- panod of application of low temperature h 855 o
- mass of hammer - g 8.5.4 o9
6.2 Resutt t0 be oblained 8.5.6 No crack
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Table A1 - Requirements for the non-electrical tests for thermoplastic insulation T1 6 (continued)
1 2, 3 s | s [
Ref Test Unit Test method described | Thermoplastic
Ne. in EN 60811 % insulation T1 6
— requiroments
» Section | (SubjClauge~-
Maximum rated conductor temperature *C 70
Maximum temperature for short circuit C . 160
conditions B
Ozone resistance test : -
7.1 Mathod A 2-1 <=8 .
- test temperature C : 2522
- duration h 24
- pzone concentration (by volume) % - 0.025 10 0,030
7.2 Method B “ 4.HD 7.3
- el2t2”
- lest temperature °c 402
- duration h 72
- ozone concentration (by volume) {200 = 50) x10°*
7.3 7 | Result to be obtained No crack
.8 {Spare) ’ L -
9 Assessment of halogens T
9.1 | - pH (minimum) o EN 50267-2-2 43
9.2 | - concuctivity (maxmum)_ . uSimm | EN 50267-2-2 10
9.3 | - amount of halogen acidgas - . l
« HClondHBr (memmom) = % EN 50267-2-1 0.5
+ HF (maxmium) ? ] % EN 60684-2, subclause | 0.1
) 45.2

.

¥ Untess otherwise stated.

—r

» Vanation: differance between the median vaiue after agong and the median without ageing expressed as a percentage

of thg 1atier, e
) See test method referred 10 in columns 4 and 5,

9 Tius test need ot be parformed if a negative result is obtained for fluonne in the test to Annex 0,
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VAnnex B

(normative)

(This will be incorporated into EN'50363-8 1).)

—

TS

—_—
Table B.1 - Requirements for the non-electrical tests for thermoplastic sheathTM 7

1 2 3 PURIEE
Ref Test : Unit Testmethod | Thermoplastic
No. described in— |- sheathTM7

EN50811 % _{ requirements
Sn;lo: (Sub)
Clause
1 Mechanical properties -
1.1 Prooerties before ageing 1.1 7|92
1.1.1 | values to be obtained foyr;e tensile strength: _—
- median. mm., Nimm*~ 7.5
1.1.2 | Values to be obtained {dr the elongation at
break:
Lw - median, min. % 150
1.2 Properties after ageing in air oven 1-2 8.
1.2.1 { Ageing conditions: o= .
- temperature *C 80+2
- duration of treatment .. -~— |h 7x24
’ 1.2.2 | Value to be obtamed for the tensile strength:
- median, min. D N/mm? -
-variation ™, max. ~ -. . % =20
1.2.3 | Values to be cbtained fc;( the elongation at
break
- median, min. . - % -
-vanation®. max, % =20
Compatibility test on' cabk
2.1 Ageing congitions 1-2 8.1.4
- temperature - °C 802
.- duraton of treatment h 7x24
2.2 | Mechamical properties after ageing
2:2.1 | Values 10 be oblained for tensile strength
- vanation ™, max. % +20
2.2.2 | Values 1o be obtained for elongation at break
- variaton ™, max. % +20

1) At draft stage.
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Table B.1 - Requirements for the non-electrical tests for thermoplastic sheath TM 7 (continued)

1 2 3 | & | s 6
Ref Test Unit Test method Thermoplastic
No. described in sheath TM 7
- EN60811* __ | requirements
Section (S';m‘ ‘ s, -
Clause: |’
Pressure test at high temperature 31 ~832 o
31 Test conditions: : - e .. :
- forca exerted by the blade N 3 1824, -
- duration of heating under load ) 31— &25 T
- temperature C ; 80=2
3.2 Resuit to be oblained: | 1
- median of the depth of indentation, max. % 50
Bending test at low temperature : T :1—;4 _ 8.2
41 Test conditions:
- temperature *C 1522
- penod of application of low temperature h 1 8.23
4.2 Result 1o be obtained - No crack '
Elongation test at low temperature 14 8.4
5.1 | Testconditions: IR —
- temperature T T e 1522
- period of appiication of low temperat.t‘ire\.- Yo ln 844 3
. .. 845
52 Result o be obtained~ .
- alongation without.bre‘ek..' min e % 30
impact test at low.t;mpa'ran.aicv
6.1 | Testconditions: ‘
. lemperaturﬁ . - °C 1512
- period of app.licati?n-of low temporature h 855 o
- mass of hammer el g 8.5.4 a
62 |-ReSul to be obtained | 856 | Nocrack
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Table B.1 - Requirements for the non-electrical tasts for thermoplastic sheath TM 7 {continued)

1 2 1 3 4 | s s
Ref Tost Unit Test method Thermoplastic
No. . described In sheathTM 7
EN 60811* ___| requiremants
Sectio | (Subj™|-
n Clause .
Ozone resistance test . . - N
71 | Methea A 29~ |8 R R
- test temperature °c T 822
- duration h :\ R P
- ozone concentration (by volume) % 0,025 t0 0,030
7.2 Metnod B8 : HD -7.3
] 22
. test temperature ' N 4022
- test guration B SRR 72
. ozune concentration (by volume) % | (200 = 50) x 10*
|
73 Resuft to be obtained } No crack
8 Water immersion test ——‘ HD Annex f
. 21.14
8.1 Test conagilions: - e -
- tamparature . : . 70+2
- duration N 168
82 | Mechanical properties after immarsion
8.2.1 | Values 1o be oawmed«h.)} fo;sule strength
-vanavon®, max.  + - S % +30
8.2.2 | Values to be obtained forelongation™at break
- variation ™, max.__: Tl % ‘ =35
9 Assessmentof hatogoﬁs ..
9.1 - oH (minumum) o EN 50267-2-2 43
9.2 - conguctivity {maximum)~ uS/mm | EN 50267-2-2 10
9.3 - amount of hatogen _acud gas )
.-+ ~HCr'and HBr (maxmum) % EN 50267-2-1 0.5
o - HF (maximum) # % EN 680884-2, 0,1
subciause 45.2
* Unless otherwise stated.
* variation: ditfarence between the median value after ageing and the median without ageing expressed as a
percentage of the lalter. )
¢ See test meinod referred to in columns 4 and 5.
* Trus test need not be performedif a negauvc‘ result is obtained for luonne in the test to Annex D.
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" Annex C
(normative)

Requirements for halogens

C.1 Requirements for extruded material

4rhe insulation and sheath shall meet the following requirements:

a) Type test

The material shall be tested to all the tests in Tabls C.1.

prHD 21.14 51:2002

Table C.1 .
! Test method Measurement Requirements
1 EN 50267-2-2 pH and conductivity “~~--. |pH 2 4.3 and
, conductivity € 10 uS/mm
2 EN 50267-2-1 Chlorine and bromine $05%
content.expressed as HCI
Ja HD 21.14 Halogea: Fluorine If negative: stop test: no
 Annex D R further test needed.
L o Accept material.
' S If positive: do test
I according to 3b.
3b |EN60684-2 - Fluorine content 0.1 %
b)  Sample test :

The material shall be tested to the‘ "seque

—
~

e

.y

R
R

ntial test programme in Table C.2



[PUTE———

prHD 21.14 $1:2002 -20-

Table C.2

Test method Measurement Result Outcome
Stage 0 |HD 21.14 Halogen: Fluorine, If negative: stop test;
Annex D Chlorine and Bromine 'ngﬁlﬁher test needed.
. | Accapt'material.
If positive: continue
~ . |withstage’t.
Stage 1 | EN 50267-2-2 pH <43 . . | Rejectmaterial.
! 243 J— Evgluata conductivity.
| Conductivity $2.5uS/mm h Accept material.
' i No further testing
{ ) -7 - {needed.
| Conductivity [>10uS/mm  {Rejectmaterial.
'; Conductivity (s) >2.5 yuSimm but §Test to EN 50267-2-1.
| <10 uS/mm ;
Stage 2 | EN 50267-2-1 ! Chlorine and bromine  |>0.5 % | Reject material.
! Content expressed as' |
o | |
| ! S~ {505% [ Test to EN 60684-2.
Stage 3 | EN 60684-2 { Fluorine.content >0.1 % | Reject material.
1 - i o o T804 % j Accept material.

)
{

C.2 Requirements for non-extru?éd materials

Type and sample test UL

The materials shall meet the following reduitements:

L4pthe combined mass of all non-extruded materials (including separator tapes and fillers) is 5 % wtiwt of
the total combustible materiat-in the cable, the test 1o EN 50267-2-2 (Table C.1, No 1) shall be carried out
on each component of materials. Each component shall meet the requirements for pH and conductivity of
2 4.3 and < 10 uS/mm, respectively: .

A layer comprising a number. of tapes of the same material shall be regarded as one component and
similarly, a number-of cable fillers"of the same material shall be regarded as one component.

..,

If the combined-mass of separator tapes and fillers is > 5 % wt/wt of the total combustible materials, then

each of the components shall meet the requirements for extruded material according to Table c.1.

For the test-according to 3a of Table C.1. the sample may be prepared from all tapes. If the rasult is
positive, it must ba repeated on each component. )
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¢ Annex D
(normative)
Determination of halogens - Elemental test- o~

Warning

Owing to its potentiaily hazardous nature, the fusion operation s}loyld~bo fﬁniod out in a fume
cupboard, using a safety screen. o

D.1 Equipment . -

Bunsen burner ,
3 small/medium soda glass test tubes (approximately S0 mm-x.10 mm)
Test tube holder . SR TR
Evaporating basin/monar

Wire gavze;

Funnel

Filtar paper

D.2 Materials

" Unknown sample L
Sodium metal e
Dilute nitric acid (5 %) RS
Aqueous silver nitrate (5 %) o
Dilute ammonia (10 %) , ..
Freshly made up zirconium-alizarin red S reagent
Glacial acetic acid T

Acid/pH indicator papers

D.3 Procedure

D.3.1 Sodium fusion ) Tl

Place 200 mg ~ 250 mg.of the sample into the bottom of a small soda glass test tube. Add 10 mi of
distillad/de-ionized water to the evaporating pasin and place this in the fume cupboard behind the safety
screen, Whilst holding the test™tabe firmly with the test tube holder at an angle of 45 * — 60 ° to the
vertical, introduce a plece-of freshly cut, claan sodium (about the size of a small pea) (200 mg - 250 mg)
into the moultm(the.test‘tubé without allowing it to come into contact with the sample. With the safety
screen i place, heat the sodium gently until it melts and runs down on to the sample (there may be a
vigorous reaction when the molten sodium ‘reaches the sample if halogens are present). Heat the tube
gently forabout 1 min, then more strongly until the lower 20 mm of the tube glows red hot. Plunge the red
hol tube-into the water in the evaporating basin. immediately placing the gauze on top. (The gauze
prevents any loss of. material when the tube shatters on contact with the water.) Allow any unreacted
sodium to react before grinding up the solution and glass. Filter, and separate the filtrate into two equal
portions.

Y,
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D.3.2 Chlorine and Bromine

44%0 the first portion of the filtrate, add sufficient nitric acid to make the solution acidic. Boil this solution until
its total volume has been reduced by half (this is to remove any HCN or H,S. if present, which would
interfere with the test). Add 1 mi silver nitrate solution; a white or yellowish-white precipitate indicates the
presence of halogen (Cl, Br) in the original sample. (If the liquor is decante, and the precipitate is white
and readily soluble in dilute ammonia, then chioride is present.) R '

- N

KRN

D.3.3 Fluorine Lo .
ey . M . ~— .

To the second portion of the filtrate, acidify with glacial acetic acid. Boil this solutioi until its total volume

has been reduced by half. Add 2 to 3 drops freshly prepared zirconium lake.reagent (equal volumes of:

a) Alizarin solution: 0,05 g Alizarin Red-S in 50 ml distilled water, b)-Zirconium ‘solution: 0,05 g zirconium

nitrate in 10 mi concentrated HC! diluted with 50 mi distilled water): Heat at-40°C for 1 h. The presence of

fluoride is indicated by the red/pink colouration being bleached to yetlow. '

e—
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Annex E
(informative)

«Proposed amendment to HD 516 S2

{This informative annex will be incorporated into the next amendment to HD 516 S2)

~

) Add to Tabla 2A columns for HD 21.14 as below:
Standard HD 2444~ -} .. _HD21.14
Clause numbers 3 ~— 4
- Designation . HO&ZEL . . HO5Z1Z1
Cross section shape Circ ,;Fla! (ﬂc Flat
Conductor type F F F F
1 Duty ¥
1.1 Extra light . * .-t * +
1.2 Light * + * +
1.3 Ordinary / R * +
1.4 Heavy . / ) - . ° -
2 Praesance of water
2.1 Condition AD1  © + * + +
22  CondiionAD2 " SO - M + .
23 Condition AD6  * - R B . -
3 Corrosive or polluting substances " i
3 Condition AF3  ® e - - * *
4 Impact o —
41 ConditionAG2 " T T : . . -
5 Vibrations ~
5.1 Condition AH3~. ™ . . . .
8 Flora . :
6.1  Condition AK2 -™ : : : :
7 Fauna -
71 CondiionAL2. ° | - - . -
8 Outdooruse 9
8.4  Temporary s . - * +
82 .--Permanent. - * : : ) .
9 Frequentflexing + + * +
Rl Frequent torsion + - * .
N See Annex B for definitions.
* Sea Annex C for definitions.
@ Onty for mé relovant duty classification given i ine 1 “Duty”.
# See Annex A for definions.
NOTE "¢~ Accaplable applcaton.
=.° Not suitable.
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Add to the supplement to Table 2A the following:

1 2 3
Part No. ¢ Recommended use Commaents
Part 14 Where cords having a low level Maximum cord operating
Clause 3 of emission of smoke and temperammis;m'(\).
corrosive gases are required in nsuitable f AR
. Yosyitable lor cooking and
HO3Z1Z1-F or HO3Z1Z1H2-F the case of firs or of burf\mg- space healing.appliances.
Halogen-free thermopiastic in domestic premises, kitchens, |’ u ’il pla-f or'u's'ajn elevated

insulated and sheathed flexible
cords of rated voitage 300/300 V

officas: for lignt duties, for light

portable appliances (€.9. radio

sets, table and standard lamos.
office machines).

temperature Zofies in luminaires.
_Unsuitable for outdoor use. in
industnat (*) of agricultural
buildings or for non domestic
portable tools.

Not.secommended for the
cabling of fixed installations.

Eor *HO3Z1Z3-F and HO3Z1Z1H2-

£~ with cross-section 0,75 mm’,

the same “Recommended use~ and “Cornments” ';s for “HOSZ1Z1-F
and HOS5Z1Z1H2-F" below are-applicable.

Where extra flexibility is required and provided there is no particular
danger of mecnanical damage. these light cords may be used.

If cords are subject to fraquent flexing and/or torsion, circular cords
are recommended.nstead of flat ones.

Part 14
Clause 4
HO5Z121-F or HO5Z1Z1H2-F

Halogen-free thermoplastic
insulated and sheathed flexible
cords of rated voltage 300/500 V

Where cords having a low level
of emission of smoke and
corrosive gases are required in

the ca'seof fire or of burming.
" 1n domestic-peemises. kilchens.

offices: for household
appliances, including in damp
premises: for-medium duties

.| {e.g. washing machines spin

dryers andg refrigerators).

Maximum cord operating
temperature is: 60 °C.

May be used for cooking and
heating appliances, providing
that there is no risk of contact
with hot pans and is not subject
to radiation.

Unsyitable for use in elevated
temperature zones in luminaires.
Unsuitable for permanent
outdoor use. in indusirial (°) of
agncuitural buildings of for non
domestic portable tools.

Not recommended for the

cabling of fixed installations.
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Add to Table 4A the following:
1 L2 - 3 4 5 6 7 8 I 9 l 10 1 12
. \ Standard . Temperature °C
Cable type Type ) llepprt Clause Ratod Numberof | Nomlinal Conductor operating | Atcable |Transportation Storage
designation | -~ . - voltage cores cross surface Installation | ambiant
! B B Normal Short -
R B section ne and handling

FI cireuit * “,

; area range

LA P B mm? max. max. max. min. max. 7, |

‘ ' ? .,, .
~§13 Light HO3Z1Z1-F  |21.14 3. | 3pva00” |7 2-4 06-075 +60 +150 +50 +5 +40
thermoplastic HO3ZI1ZIH2F [21.14 3 3001309 2 - |05-075 | +eo .
insulated and ) . by N s 150 +50 +5 +40
- Jsheathed cord L NS R
14 Ordinary HO52121-F 2114 300/500 2;57 | 015:4"| +60 +150 +50 +5 +40
thermoplastic HOSZ1ZIH2F |21.14 4 300/500 27 f015-1 Y ‘ve0 +150 +50 +5
insulated and . . [ . . +40
sheathed cord S .
)
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Annex F
. (normative)
Water immersion test on sheath ——

F.1 General '
This lest is to demonstrate the effect of water on the mechanical propeﬂies_of‘shaath by datermining
the tensile strength and elongation at break of the sheathing materials in the unconditioned state as
manufactured and in the conditioned state after immersion in water. -

The tensile tests on the condst'pr/ued and unconditioned lest pieces shall be made in immediate
succession. . _

s

F.2 Sampling and preparation of test pieces
1. .Bsepare test pieces in accordance with the procedure descrfbeq'_trrs.z of EN 60811-1-1.

e

F.3 Procedure

Immerse tha dumb-ball test pieces in de-ionized water for.the time and at the temperature given in the
relevant standard for the cable sheathing material_Following this immersion, allow the test pieces to .
cool to a temperature of {20 = 5) °C before removing them from the water. Dry the test pieces with
absorbent paper and within 60 min of drying. measure both the tensile strength and the elongation at
break in accordance with the procedurs. descnbed in 9.2 of EN 60811-1-1,

F 4 Evaluation of resulits T Tee—

Calculate the tensile strength and the elongauon at break in accordance with the procedure described
in 9.2 of EN 60811-1-1,



