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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRE CABLES -

Part 3-50: Outdoor cables —
Family specification for gas pipe cables
and subducts for installation by blowing and/or
pulling/dragging in gas pipes

FOREWORD

1) Thel International Electrotechnical Commission (IEC) is a worldwide organizati S ardizati prising
all |national electrotechnical committees (IEC National e E S romote
international co-operation on all questions concerning standardlzatlon in t e Ietrlc i¢ figlds. To
this| end and in addition to other activities, a \ > ications,
Technical Reports, Publicly Available Specifications (PAS) and Guide 2 d to as “IEC
Publication(s)”). Their preparation is entrusted to technical committges; erested
in the subject dealt with may participate in this preparatory work (G i 2 d non-
governmental organizations liaising with the IEC also participdte in“this™g ian. closely
wit the International Organization for Standardization ( i i iti ned by
agreement between the two organizations.

2) Thelformal decisions or agreements of IEC oR i , 8 ible, an i ational
conpensus of opinion on the relevant suffjectg si sack i i i rom all
intefested IEC National Committees.

3) IEC] Publications have the form of recommendations ational
Committees in that sense. While all reasonable efforts, are i of IEC
Pulblications is accurate, IEC cannot be ponsible Yor the way in which they are used or for any
mis|nterpretation by any end ‘

4) In grder to promote intern C N onI ommlttees undertake to apply IEC Publ cations
transparently to the maxi } rgence
betyveen any IEC Public i¢ated in
the [atter.

5) IEC| provides n' g or any
equjpment declared Ao be

6) All yisers should ens

7) No liability shall a tac Qr i i , , i ing indivi rts and
members of i \ e i i injury, hage or
othé¢r damage of s , i indi , i i s) and
expgnses._arising ou ion, , i , thi icati er IEC
Pullic

8) Attgntion VK i i i i ication. ications is
indispensable<qnrthe cyrrect application of this publication.

9) Attgntion.iS drawn te_the possibility that some of the elements of this IEC Publication may be the supject of
pat¢nt righfs. IEC shall not be held responsible for identifying any or all such patent rights.

Internatiomat—StarmdardHEC60794=-3-50"asbeemr preparedby subcommittee 86A—Fibres and

cables, of IEC technical committee 86: Fibre optics.

This standard is to be used in conjunction with IEC 60794-1-1 and |IEC 60794-1-2, and
IEC 60794-3.

The text of this standard is based on the following documents:

FDIS Report on voting
86A/1231/FDIS 86A/1242/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2

A list of all parts of IEC 60794 series, under the general title Optical fibre cables, can be
found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch” in
the data related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or
* anpended.

A bilingual version of this publication may be issued at a later date.

@%
&
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OPTICAL FIBRE CABLES -

Part 3-50: Outdoor cables —
Family specification for gas pipe cables
and subducts for installation by blowing and/or
pulling/dragging in gas pipes

1 Sgope

This gart of IEC 60794 is a family specification that covers gas pipe
installption by blowing and/or pulling/dragging in high pressure gas giRe
Systems built with components covered by this standard are subje
sectional specification IEC 60794-3.

Gas plipe cable and subduct constructions have to meet the different
companies and/or associations regarding chemical, envi q 3
and in general maintenance conditions.

I1/O-pdrts for the inlet and outlet of the
sealing system assuring the absoluté ¢
installption of the gas pipe cables into the gas pipes:

A tablr of preferential applications, describing gas/pi

of ins i ssu e gds pipe cables.

Claus : for gas pipe cables and subduc
install y ing in high pressure gas pipes. It incorp

some

Detail 8 i 7 the basis of this family specification.

The { P is standard may be affected by measurement unce
arising eithenfrom™ P errors or calibration errors due to lack of suitable stan
Accep i be interpreted with respect to this consideration.

The rL N tested is representative of the gas pipe cable and should be 3
betwelen the-customer’and the supplier.

cts for
} bar).
nts of

b gas-
ctions

g the
to the

thods

ts for

brates

rtainty

Hards.

greed

2 Normativereferences

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition

of the referenced document (including any amendments) applies.

IEC 60304, 1982: Standard colours for insulation for low-frequency cables and wires

IEC 60793-1-20, Optical fibres — Part 1-20: Measurement methods and test procedures —

Fibre geometry

IEC 60793-1-40, Optical fibres — Part 1-40: Measurement methods and test procedures —

Attenuation
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IEC 60793-1-44, Optical fibres — Part 1-44: Measurement methods and test procedures — Cut-
off wavelength

IEC 60793-2, Optical fibres — Part 2: Product specifications — General

IEC 60793-2-50, Optical fibres — Part 2-50: Product specifications — Sectional specification for

class

B single-mode fibres

IEC 60794-1-1, Optical fibre cables — Part 1-1: Generic specification — General

IEC 6
proce

IEC 6

IEC 6

duct g

IEC 6

cables

thickn

IEC 6

Comnf
Separ

comp

3 S

For th

nxd
PE

0794-1-2, Optical fibre cables — Part 1-2: Generic specification — Basic optical cab

e test

Hures

D794-3, Optical fibre cables — Part 3: Sectional specification — Qi¢dooA cables

without pe
performance test

F1

on for

ectric
ent of

les —
point —
rosive

s$hould

cable

manent degradation of the characteristics of the fibres in the fensile

ethod

temperature cycling test low-temperature limit according to IEC 60794-1-2, method

F1

temperature cycling test high-temperature limit according to IEC 60794-1-2, method

F1

temperature cycling test high-temperature limit according to IEC 60794-1-2, method

F1

temperature cycling dwell time

a value times cable outer diameter used for bends, mandrels, etc.
polyethylene

I/0-port input/ output port for guiding the cable into and out of the gas pipe
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APL aluminium/polyethylene laminate
SPL steel/polyethylene laminate

4 Family specification for gas pipe cables and subducts for installation by

blowing and/or pulling/dragging in gas pipes (blank detail specification
minimum requirements)

4.1 Construction

411 General

and

In addlition to the constructional requirements of sectional specificatiop 3, the

follow|ng considerations apply to the gas pipe cables and/or subducts.

The glas pipe cables and/or subducts shall be designed and ma § ected

operating lifetime of at least 10 years. It shall be possible to installor able in or

from {he gas pipe throughout the operational lifetime. The tals, i cable

and/of as well as accessories including fixing elements, i.ex all not

present a health hazard within its intended use.

4.1.2 Subducts

In case of use, the subduct with outer & shall

be able to resist pressure differences<need i i ’:[stand

the ggs pressure within the gas pipe. i faces

of low coefficient of friction. The materi by the

naturgl gas itself. Inner- and outer-djam all be

specifjed.

4.1.3 Gas pipe cabjes

A gas|pipe cable jir n high

presslire gas piy i s gas

pipe network:

— blgewing and /9r p 5 pipe
between twa I/Q

— dinect ins

The afjtenuation alues

agreefl betweegndhe custodmer and the supplier.

There| shallJbe no fibre splice in a delivery length unless otherwise agreed by the cudtomer

and the\supplier.

It shall be possible to identify each individual fibre throughout the length of the gas pipe

cable.
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4.2
4.2.1

Optical fibres

Single-mode dispersion unshifted (B1.1) optical fibre

Table 1 — Single-mode dispersion unshifted (B1.1) optical fibre

Characteristics IEC 60794-3 Family Test methods Remarks
Clause requirements
(9) Isubclause (11) (12) (13)
(10)
Uncabled optical fibre 5 IEC 60793-2-50
Attenugtion coefficient 5.2.1 According to DS IEC 60793-1-40
(cabled| fibres) method A, B/a\(\
at 1310 nm < 0,40 dB/km
at 1 550 nm and < 0,35 dB/km
at162p nm1. < 0,40 dB/km <\
Attenudtion discontinuities 5.2.2 <0,10 dB < | 7 1-}0,
at 1319 and 1 550 nm
Mo
Cabled|fibre cut-off 5.3 Acc < A operdtion | 6 3-1-44,
wavelength f\
Fibre cplouring 5.4 ( \kEC 03 4 \)su\e\,n{spectlon
Outer diameter including 8.2.1.1 IE 60%93- 2 \ 60793-1-20,
colouring
method D
4.2.2 Single-mode ) optical fibre
zébge ispersion shifted (B2) optical fibre
Characteristics Family Test methods Renarks
requirements
() (\ (11) (12) (13)
Uncabléd opticm IEC 60793-2
Attenudti i According to DS IEC 60793-1-40,
(cabled|fi method A, B or C
at 155 < 0,35 dB/km
Attenudtian_discantinuities 22 < 0-10-dBikm IEC 60793-1-40
at 1 550 nm method C
Cabled fibre cut-off 5.3 Acc < A operational IEC 60793-1-44,
wavelength method B
Fibre colouring 5.4 IEC 60304 Visual inspection
Outer diameter including 8.2.1.1 IEC 60793-2 IEC 60793-1-20,

colouring

method D

1 Measurements at 1 625 nm are optional.
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4.2.3 Single-mode non-zero dispersion (B4) optical fibre

Table 3 — Single-mode non-zero dispersion (B4) optical fibre

Characteristics IEC 60794-3 Family Test methods Remarks
Clause/subclause requirements
9) (10) (11) (12) (13)
Uncabled optical fibre 5.1 IEC 60793-2
Attenuation coefficient 5.2.1 According to DS IEC 60793-1-40,
(cabled fibres) method A, Bor C
at 1 550 nm 5.2.1 < 0,35 dB/km
at 1 6252 nm < 0,40 dB/km
Attenudtion discontinuities | 5.2.2 < 0,10 dB/km IEC 60793~(-4
at 1550 nm meth
Cabled|fibre cut-off 5.3 Acc < A 93- 1\k
wavelength operational met
Fibre chlouring 5.4 IEC 60304 Wﬁect\
outer diameter including 8.2.1.1 IEC 60793- IEC 079\»4\)
colouring mget tho
4.2.4| single-mode (B6) optical fibre U
Table 4 - Si gle mo tical fibre
Clharacteristics m|Iy Test methods Remarks
re irements
(9) (11 (12) (13)

N
Uncablgd optical fibre L

hsg 60793-2

\Qy:)ording to DS IEC 60793-1-40,
method A, Bor C

Attenudtion coefficignt
(cabled|fibres) <

at 1 550 nm < 0,30 dB/km

at 16253 nm < 0,40 dB/km

Attenudtion di inuities < 0,10 dB/km IEC 60793-1-40,
at 1550 nm method C
Cabled|fibre cut'offl ~_/ | 5.3 Aec < A IEC 60793-1-44,
wavelength operational method B

Fibre cplouring 5.4 IEC 60304 Visual inspection
Outer diameter including 8.2.1.1 IEC 60793-2 IEC 60793-1-20,
colouring method D

4.2.5 Multimode fibres

Under consideration.

2 Measurements at 1 625 nm are optional.

3 Measurements at 1 625 nm are optional.
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4.3 High pressure gas pipe cable constructions
4.3.1 Cable for installation within subducts (previously installed within the high
pressure gas pipe)
Table 5 — Characteristics — Cable for installation within subducts
Characteristics IEC 60794-3 Family Test methods Remarks
Clause/subclause requirements
(9) (10) (11) (12) (13)
Lay-up 7.2 According to DS | Visual inspection
Gas pipc cattecore 73 Auuwu'illg toBS
Filling gompound According to DS Either IEC 607941-
(if used)
Dry blogking compound 7.3 According to DS \Un\\o%lée\\atgn
Strength member 7.4 According to'DS pectio
ol T X
- peripheral /\\ > / ( \ N >
Moisture barrier 7.5 Wing\gDS )
Metallig tapes (if any): /—* \
Outer gable sheath 7.6 & ('\
Materig| /\ /\\ \) x
Minimufn sheath thickness N Nordmé\t/ DS | IEC 60811-1-1
N
Outer dable diameter [ \ }c\or ingto DS | IEC 60811-1-1
Optiongl protection < S { \ng ording to DS
Sheath|marking /\ \7\1\ A
Configyration, dimengé}\i > According to DS | Visual inspection
Abrasidn resista According to DS IEC 60794-1-2, Method 1
method E2B
Steel needlg
diameter
d=1,0mm
load: 4 N
Method 2 wjth:
felt pad
consisting gf
either 1) water
seaked-weel felt
or 2) rayon felt
with < 30 % wool
Weight: > 450 g
Sheath abrasion 9.2.8 According to DS | IEC 60794-1-2,
method E2A

Gas pipe cable length

Under consideration
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Cable for direct installation within the high pressure gas pipe

Table 6 — Characteristics — Cable for direct installation
within the high pressure gas pipe

Characteristics IEC60794-3 Family Test methods Remarks
Clause/subclause requirements
(9) (10) (11) (12) (13)
Lay-up 7.2 According to DS Visual inspection
Gas pipe cable core 7.3 According to DS
Filling compound According to DS Either IEC 60794-1-2,
(if used) method E14 or
IEC 60811-5-1,
IEC 60811-
IEC 608@\\
Dry blogking compound 7.3 According to DS Und r cons atl n \/
Strength member 7.4 According to DS ¢ V|\~5QQ M \
- cenfral X \
- peripheral ( (7 \ \)
Moisture barrier 7.5 Accordin t\vD/S
_ XTI
Metallig tapes: < < C & )\/
Outer gable sheath 7.6 > \ \/
Materidl ( \
Minimufn sheath thickness \ \Qcc\c)ﬁdmg\tQ\DS/ IEC 60811-1-1
Outer dable diameter N\ Accotding 46 DS | IEC 60811-1-1
Optiongl protection I (\ \Q\cceu'_dm/g to DS
Sheath|marking /\ 7.7 >
Configyration, dimeM \ According to DS Visual inspection
Abrasidn resistance According to DS IEC 60794-1-2, Method 1
method E2B
Steel negdle
diameter|
d=1,0nmm
load: 4 N
Method 2 with:
felt pad
consisting of
either 1)|water
soaked wool
felt or 2){rayon
felt with ¥
30 % wool
Weight: >
450 g
Sheath abrasion 9.2.8 According to DS IEC 60794-1-2,
method E2A

Gas pipe cable length

Under consideration
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4.3.3 Subduct construction
Table 7 — Characteristics — Subduct construction
Characteristics IEC 60794-3 as Family Test methods Remarks
applicable requirements
Clause/sub-
(9) clause (11) (12) (13)
(10)
Material(s)
Subduct inner diameter According to DS | IEC 60811-1-1
Subdudtouter dtameter Accordmg to DS [ TEC 608 TT=1=1
Under Under Under der
) consideration consideration consideratig copgideration
Subdudt (non-metallic) Q
Inner syibduct (if any):
subduc} wall thickness
Inner Igyer (if any) <
Outer l@yer
- Totpl wall thickness )
Subdugt length \/ nde
cqnsidepation
4.4
4.41
cables/cable elements
Characterist@ ?\wﬁy requirements Test methods RemarKks
(9) /\Q > (11) (12) (13)
Genera| requiremgnts Agreement between
t d li
Tests applicable to loo customer and supplier
tubes: N
Bend tdst \ According to DS IEC 60794-1-2,
method G1
Tube kinking \) According to DS IEC 60794-1-2,
method G7
Tests applicable to ribbons:
Dimensions 8.2.3.1 IEC 60794-3, IEC 60794-3,
Table 1 8.2.3.1
Separability of individual 8.2.3.2.1 IEC 60794-3, IEC 60794-1-2,
fibres from ribbon 7.2.3.2.1 method G5
or according to DS or according to DS
Ribbon stripping 8.2.3.2.2 According to DS
Torsion 8.2.3.2.3 According to DS IEC 60794-1-2,
method G6
4.4.2 Installation conditions

Under consideration.
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4.5 Mechanical and environmental tests
4.5.1 Subducts
4.51.1 Tests applicable

Tests listed in the following Table 9 are those relevant to IEC 60794-3 as applicable for
subducts.

Table 9 — Tests applicable to subducts

Characteristics IEC 60794-3 Family Test methods Remarks
Clause/sub- requirements
(9) clause (11) (12) (13)
(10)

Tensile|performance 9.1 According to DS IEC 60794-1-2,
methods E1A and
E1B

Installafion capability 9.2 \
(selectipn from the
following) <\

bending under tension 9.2.1 According to DS -2\
me od

repeatdd bending 9.2.2 \? 794%1>
etho

impact 9.2.3 51248 QIE 60794-1
methad E4

kink 9.2.4 cordmgt %\I 60794-1-2,
nd 4 method E10

9
subduc}| bend 9

cco IEC 60794-1-2,
method E11

Crush Q/ 9 Recordip§ to DS | IEC 60794-1-2,
and™d.6.1.2.3 method E3

Flexibillty \gf\.sﬁ 25

Ageing \

torsion 25 |E6 60794-1-2,
(\ method E7
SN

finished condui 9L 2\> Under
consideration

Pressufe \ \> According to DS
and 4.5.1.2.1

Y

451.2 Details of family requirements and test conditions for subducts

Tests shall be selected from those of Table 9 and the following hereinafter described.
4.5.1.21 Pressure

a) Family requirements

Under visual examination, without magnification, there shall be no damage to the conduit.
b) Test conditions

Method: under consideration

All conduits shall resist an air pressure of at least (2,5 x the installation pressure) at a
temperature of 20 °C for a period of 30 min.
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Additionally, the same performance shall be demonstrated after a sample of conduit has been
maintained at 60 °C for a period of 12 weeks.

All conduits shall resist a proof test pressure of at least (1,3 x the installation pressure) at a
temperature of 20 °C for a period of 24 h, after tensile and bending tests.

c) Family requirements

Under visual examination without magnification, there shall be no damage and the diameter
shall not change by more than x %.

d) Test conditions

thhod: under consideration
Tube length under tension: under consideration
Tdnsile load on tube: under consideration
Digmeter of test pulleys: under consideration

4.5.1.2.2 Kink

a) F4gmily requirements

Unden visual examination, without magnification, the the conduits.

b) Tgst conditions
Method: IEC 60794-1-2
Mipimum diameter: 20 times the o

4.5.1.2.3 Crush

a) Family requirements
Under visual examinalior aghification;” there shall be no damage to the cgnduit.

There|shall be n sidual defgrn than 15 % of the subduct diameter, no splitting
or pefmanent d@ . The imprint of the anvil on the jacket s not
considered as mechga S

b) Tgst conditio

Method:
Sgmp

late/plate): 50 x d; (N) (d; in mm) or 450 N whichever is Igwer
Ddration
Rgcovefy-time:

4.5.1.24 Impact

a) Family requirements

Under visual examination without magnification, there shall be no damage to the subduct.
There shall be no residual deformation greater than 15 % of the conduit diameter, no splitting
or permanent damage. The imprint of the striking surface on the subduct is not considered
mechanical damage.
b) Test conditions

Method: under consideration

Striking surface radius: 10 mm

Impact energy: 1J

Recovery time: 1h

Number of impacts: one in 3 different places spaced not less than 500 mm apart
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4.5.1.2.5 Flexibility
a) Family requirements

60794-3-50 © IEC:2008(E)

The outer and inner diameter of the conduits shall show, under visual examination without

magnification, no damage and no reduction of diameter greater than 15 %.

b) Tests conditions

Method: ten turns of the conduit shall be wrapped tightly and secured around a mandrel
of diameter 12 times the outer diameter of the conduit itself
Duration: 30 min
4.5.2 Cable for installation within subducts (previously installed in e gas pipe)

4.5.2.11 Tests applicable

Table 10 — Tests applicable for OF cables within@b\ ct

Chjracteristics IEC 60794-3 Family Wks
Clause/sub- requirements
(9) clause (11) (13)
(10)
Tensile|performance 9.1 4.5.2.2.1 and
according to DS

Installafion capability 9.2

(selectipn from the

following)

bending under tension 9.2.1

ccording to )RS IEC 60794-1-2,
(\ \metpod E18

repeatdd bending

NS

>|EC 60794-1-2,

\\/ method E6
impact 2) ( ~—_ | IECc 60794-1-2,
method E4
kink &/ 9.4 Abcordirfg to DS | IEC 60794-1-2,
method E10
AN
torsion .2.5 %2.2.3 and IEC 60794-1-2,
) ) method E7
blowing according to DS
Cable Hend 9, \) According to DS | IEC 60794-1-2,
N \ and 4.5.2.2 4 method E11
Crush \ \9{) According to DS | IEC 60794-1-2,
and 4.5.2.2.5 method E3
Tempetature cycling /&.5 4.5.2.2.7 IEC 60794-1-2,
method F1
Ageing 9.6
coating adhesion 9.6.1 According to DS IEC 60794-1-2,
stability method E5
finished cable 9.6.2 Under
consideration
Water penetration 9.7 According to DS IEC 60794-1-2,
method F5B
Pneumatic resistance 9.8 According to DS IEC 60794-1-2,
(under method F6
consideration)
Induced voltage 9.9 Under

(for cables with metallic

elements)

consideration
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4.5.2.2 Details of family requirements and test conditions for high pressure gas

cable tests

pipe

The expression of "no change in attenuation" means that any change in measurement value,
either positive or negative, within the uncertainty of measurement shall be ignored. The
uncertainty of measurement for this standard shall be < 0,05 dB for attenuation.

Tests shall be selected from those of Table 10 and the following hereinafter described.
4.5.2.21 Tensile performance

a) Famihyreguirements

Underflong term tensile load (T.) the fibre strain shall not exceed 20 % strain
and there shall be no change in attenuation during the test. Under j ) the
fibre gtrain shall not exceed 60 % of the fibre proof strain and the att Huring
test sLll\aII be measured and recorded. Other criteria may be agre br and
the supplier.

Under visual examination without magnification, there sha ' age to, the sheath or to
the cgble elements.

There|shall be no change after test in attenuatio ion or
at the|operational wavelength when sp,

b) Tgst conditions

Methqd:

Cable|length under tension; ement

Fibre
Tensil

Diamagter of test

LUIVE

T.:

4.5.2.

ength:

fe load on :

ut not less than the minimum loaded bending dis
specified for the cable.

equivalent to weight of 1 km of gas pipe cable or
whichever is greater

equivalent to weight of 500 m of gas pipe cable of
whichever is greater (ffs)

p.2 Repeated bending

Other
user

meter

50 N

25N

a) Family requirements

Under visual examination without magnification, there shall be no damage to the sheath and

to the

cable elements.

b) Test conditions

Method: IEC 60794-1-2, E6
Bending radius: 20 d or 30 mm whichever is greater
Load: adequate to assure uniform contact with the mandrel

Number of cycles: 25

Duration of cycle: approximately 2 s
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4.5.2.2.3 Torsion
a) Family requirements

Under visual examination without magnification, there shall be no damage to the sheath or to
the cable elements.

The variation on attenuation for each fibre shall be less than, or equal to, 0,10 dB at
1 550 nm, or at the operational wavelength when specified by the customer.

There shall be no permanent change in attenuation after the test.

b) Tdstconditions
Mé¢thod: IEC 60794-1-2, E7
Length under test: 2 m

Ndmber of turns:  one half turn (through 180°) over the length

Ngmber of cycles: 5

4.5.2..4 Bend

a) Fdamily requirements

There
operational wavelength when specified

at the

The change in attenuation when tested a

b) Tgst conditions
Method:
Digmeter of mandre\:
Nymber of turns/heg

Nymber of c

4.5.2.

Imme red in
the 1 p

Undern ments
after dered

mecthicaI damage.

b) Testconditions

Method: IEC 60794-1-2, E3
Load (plate/plate): 450 N
Duration of load: 1 min

4.5.2.2.6 Impact
a) Family requirements

The cable shall be tested in accordance with IEC 60794-1-2, method E4

b) Test conditions:
Striking surface radius: 10 mm

Impact energy: 1 J with striking surface radius of 10 mm
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Number of impacts: one in 3 different places spaced not less than 500 mm apart

Under visual examination without magnification, there shall be no damage to the sheath or to
the cable elements. The imprint of the anvil on the sheath is not considered as mechanical

damage.

4.5.2.2.7 Temperature cycling

a) Family requirements

During the last cycle, there shall be no change in attenuation between the initial room
temperature measurement and Tp4 or Tgq For 1 625 nm applications, performance criteria

shall b

During the last cycle, the attenuation change from the room tempera
Tpo Off Tgo shall be < 0,15 dB/km at 1 550 nm. For 1 625 nm applicatio
shall be mutually agreed upon between the customer and supplier.
there ghall be no change in attenuation.
Dgfinition of a cycle: Tgyt0 Tpo

Definition of the last cycle: Tp,, Taq, Tgys Tg
temperature.

b) Tgst conditions
Samp|e length: finished cable length ofaf leas

High temperature, Tg,: +60 °C to +70 © & or requirements.
High temperature, Tg4: +30 °C to +60 °

Low tImperature, Taq: =10 , d
mperature, Tpo: Tpag tox40 LC,"dgpendiryg on customer requirements.

Rate ¢f heating: suffici
cause|temperature shg

Low t

ty: temperature gte ¢ ! table temperature is reached

Numbgr of cycles! ) alN\cyctes may be required in accordance with par

customer require

nt and
riteria

he test,

room

Bs not

ticular
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4.5.3 Cables for direct installation into the high pressure gas pipe
4.5.3.1 Tests applicable

Table 11 — Tests applicable to direct installed OF cables

Characteristics IEC 60794-3 Family Test methods Remarks
Clause/sub- requirements
(9) clause (11) (12) (13)
(10)
Tensile performance 9.1 4.5.3.21 IEC 60794-1-2,
methods E1A and

I CTD

Installalion capability 9.2

(selectipn from the \
followirlg) A (\
bending under tension | 9.2.1 According to DS | IEC 60794-1-2, \>
method E18
repeatdd bending 9.2.2 4.5.3.2.2 IEC 60794-1-2,
methg{fbe\ \\
impact 9.2.3 45326 | -1)& X
metho
kink 9.2.4 According to DS IE 0794~
Jogs(d

torsion 9.2.5 4.5.
met d E7

Cable Hend 9.3 d|n bs\ C 60794-1-2,
nd method E11

Crush 9.4 A\Sc’ir%DS & 60794-1-2,
(\f\\sQ 45925  Dmethod E3

Tempelature cycling 9 N Ace W IEC 60794-1-2,
\a@ 45,.3.2: method F1

Ageing /\ 9§§

coating|adhesion \G. \/\ According to DS IEC 60794-1-2,
stability method E5

AN
finished cable x Q\s‘i /(Jnder
AN

consideration
Water { enetratiX\

N \) According to DS | IEC 60794-1-2,
method F5B
Pneumatic r ist& W

According to DS IEC 60794-1-2,
(under method F6
consideration)

Induced voltage 9.9 Under

(for caljlesvith metallic consideration

elements)

Mould growth Under Under Under consideration
consideration consideration

4.5.3.2 Details of family requirements and test conditions for high pressure gas pipe
cables

The expression of "no change in attenuation” means that any change in measurement value,

either positive or negative, within the uncertainty of measurement shall be ignored. The
uncertainty of measurement for this standard shall be < 0,05 dB for attenuation.

Tests shall be selected from those of Table 11and the following hereinafter described.


https://iecnorm.com/api/?name=3129ce86789182a2a392f9ef3d9bb622

60794-3-50 © IEC:2008(E) -21-

4.5.3.21 Tensile performance

a) Fa

mily requirements

Under long term tensile load (T, ) the fibre strain shall not exceed 20 % of the fibre proof strain
and there shall be no change in attenuation during the test. Under installation load (Ty) the
fibre strain shall not exceed 60 % of the fibre proof strain and the attenuation change during
test shall be measured and recorded. Other criteria may be agreed between the customer and

the su

pplier.

Under visual examination without magnification, there shall be no damage to the sheath or to
the cable elements.

There
at the

b) Te
Methad
Cable

Fibre

Tensile load on cable:

Diamsd
LUIVE

T.:

4.5.3.

Under
to the

b) Te

shall be no change after test in attenuation when measured in the
operational wavelength when specified by the customer, at roo
st conditions

d: IEC 60794-1-2, E1A and E1B
not less than 50 m. TakipQ~into 3

length under tension: easur

pplier
ength:

ter of test pulleys: e minimum loaded bending diz

weight of 500 m of gas pipe cable o
greater (ffs)

M

Bgnding radius:

Lo@ad adequate to assure uniform contact with the mandrel

IEC 60794-1-2, E6
20 d or 30 mm whichever is greater

ion or

ement

ay be used by

Other
user

meter

50 N

25N

h and

Number of cycles: 25

Duration of cycle: approximately 2 s

4.5.3.2.3 Torsion
a) Family requirements

Under visual examination without magnification, there shall be no damage to the sheath or to
the cable elements.

The variation on attenuation for each fibre shall be less than, or equal to, 0,10 dB at

1650

There

nm, or at the operational wavelength when specified by the customer.

shall be no permanent change in attenuation after the test.
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b) Test conditions
Method: IEC 60794-1-2, E7

Le

Number of turns:

ngth undertest: 2 m

Number of cycles: 5

4.5.3.2.4 Bend

a) Family requirements

one half turn (through 180°) over the length of 2 m in each direction

There shall be no change in attenuation when measured in the 1 550 nm region or at the

operational wavelength when specified by the customer, at room temperaty
The change in attenuation when tested at —30 °C shall be < 0,1 dB if r
b) Tgst conditions
Method: IEC 60794-1-2, E11
Digmeter of mandrel: <40 d or 60 mm whichever i
Nymber of turns/helix: 4
Ndmber of cycles: 3
4.5.3.2.5 Crush

a) Fdamily requirements

Imme

meas:Lr

custo

Unden
after

mechanical damgage

b) Te

er.

emoving load.

st conditions

Method:

hble shall be tested in accordance with IEC 60794-1-2, method E4.

when
by the

ments
dered

b) Test conditions:

Striking surface radius: 10 mm

Im

Number of impacts:

pact energy: 10 J with striking surface radius of 10 mm

one in 3 different places spaced not less than 500 mm apart

Under visual examination without magnification, there shall be no damage to the sheath or to
the cable elements. The imprint of the anvil on the sheath is not considered as mechanical
damage.

4.5.3.2.7 Temperature cycling

a) Fa

mily requirements
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During the last cycle, there shall be no change in attenuation between the initial room
temperature measurement and T, or Tgq For 1 625 nm applications, performance criteria
shall be mutually agreed upon between the customer and supplier.

During the last cycle, the attenuation change from the room temperature measurement and
Tpp Or Ty shall be < 0,15 dB/km at 1 550 nm. For 1 625 nm applications, performance criteria
shall be mutually agreed upon between the customer and supplier. On completion of the test,
there shall be no change in attenuation.

Definition of a cycle: Tgyt0 Tpo

Definition of the last cycle: Tpy, Taq, Tg1, Tgp With a final measurement at room
temperature:

b) Tgst conditions

Samp|e length: finished cable length of at least 1 000 m

Low t¢mperature, Tp,: Tpqto —40 or —45 °C, depending.en.c

Rate of heating: sSufficiently slow that the effect o ing the ' does

not cluse temperature shock
t,: temperature cycling test dwell time 4

Numbgr of cycles: 2, but additional
customer requirements

ticular
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Annex A
(informative)
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Blank detail specification

A.1 Gas pipe cables description
A.1.1 Cable for installation within subducts (previously installed into the gas pipe in
_between two adjacent 1/O-ports)
Such g gas pipe cable has to be blown or pulled into the subduct describgd in use'AR.
Table A.1 — Cables for subduct installation into t e
(1) Prepared by 2) u en NO™S
| sue

f*{a

(3) Available from (4) Generic specifications: 9\}\1 C 0794-1-2
Sectional specificatio/TEg@7

(5) Additional references: /\ K g 7 ¢ \
Constryction N L Additipnal remarks
- Tube t filled
Additiopal armouring
- Metpllic armouring

Outer sheath

Markin
- Cus

- lden

¢ identification
tomer requirement
tification of ?z{})\

(8)

AppllcatlonWM

Maximy
Rated 1
Minimu

Minimu

m outer diam€ter \d

Tempepgature rang

- Tra

- Ins

hsport and sto

allation

\\’)

haximu
M berding, radius &, no:loa nding
m b qr rated-load bending

- Op

N
ratof

Delivery length

- Typical

- No

minal/tolerances
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Cables for direct installation into the gas pipe

Such cables are directly installed into the high pressure gas pipe with the help of a - pressure
reduced - gas flow of the natural gas itself and/or compressed air (see Note) using a
stabilized parachute within the high pressure gas pipe.

The cable should have a low coefficient of friction with respect to the inner surface of the gas
pipe, which consists of steel, cast iron and/or PE.

NOTE Before pressurizing with air, the gas pipe-section has to be inerted by nitrogen.

Table A.2 — Cables for direct installation into the gas Vpe\

M

Prepared by

(2) Document

Issue: (\

(3)

Available from

4)

Generic specifications:
Sectional specification:

(5)

Additional references:

NN

IEC60
IEC\6079
<N\

Constry

Subdud

Inner s

Met

ction
t — filled
heath (optional)

hllic armouring

Outer sheath
Markin

Cus

Iden

identification

omer requirement

tification of supplier <\

alﬁma s\/

iti

O

(8)

Application inform#}k{n:

N

e

Maximy

Rated 1

Minimu

Minimu

Trar
Inst

Op¢]

Deliver

Typ

m outer dia
haximum tensile’loa

ration
length

cal

Nominal/tolerances
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A.2 Subduct description

Such subducts are directly inserted into the inner space of the high pressure gas pipe guided
by guide subducts to the bottom of the gas pipe.

Table A.3 — Subduct description

(1) Prepared by (2) Document No.:
Issue:
Date:
(3) Available from (4) Generic specifications: IEC 60794-1-1 and IE 4-1-2
Sectional specification: IEC 60794-3 (all as
applicable to conduits)

(AN
(5) Addlitional references: /\ \ \

All dielg¢ctric construction
Single layer wall

Doubleflayer wall

(8) Application information:

Marking identification
Customner requirement C
Identifi¢ation of the supplier (\

Rated maximum tensile load

Under consideration
Maximym outer diameter (d) %

Minimum bending radius forppo-load behding

Minimum bending radius fo
Tempefature range<>
- tranpport and storaye
- installation
- opefation
delivery subduct lengt

- typigal

- nonjinal/to
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