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This Product Manual shall be used as reference material by all Regional/Branch Offices &
licensees to ensure uniformity of practice and transparency in operation of certification under
Scheme-| of Bureau of Indian Standards (Conformity Assessment) Regulations, 2018 for various

products. The document may also be used by prospective applicants desirous of obtaining BIS
certification.

L e dEm t| 1S 14493 (Part 5): 2023/ IEC 61156-5 : 2020
IS No.
s .| Multicore and symmetrical pair / quad
_ cables for digital communications: Part 5
Title . . .
symmetrical pair / quad cables with
transmission characteristics up to 1000
MHz - Horizontal floor wiring - Sectional
specification (First Revision)
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Sampling Guidelines:
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b) '\‘H’@W %mﬁ%qr Please refer ANNEX — A
Grouping Guidelines

C) T-I'El?f qfToT CAT5e and CAT6 - 500 m
SampaI:rQuantity CAT6A — 1000 m

CAT7 and CAT7A -500 m

3. uﬂ&mawﬁaﬁaﬁﬂ Please refer ANNEX — B
List of Test Equipment

4, A &temor eﬁwﬂ&m P B Please refer ANNEX — C
Scheme of Inspection
and Testing

5. o ﬁ?{ ¥ Gyt ‘Iﬂ&‘WT Please refer ANNEX-D
Possible tests in a day:

6. Wmm/&ope of the As per below table
Licence

Licence is granted to use Standard Mark as per IS 14493 (Part 5): 2023/ IEC 61156-5 : 2020 withthe

following scope:

Name of the Product

Multicore and symmetrical pair / quad cables for digital
communications: Part 5 symmetrical pair / quad cables with
transmission characteristics up to 1000 MHz - Horizontal floor
wiring - Sectional specification

Type of cable.:

Symmetrical pair / quad cables

Cable Category:

Category 5e/ Category 6/ Category 6A / Category7/ Category 7A

Screening of the cable core:

a) an aluminium tape laminated to a plastic tape which may be
bonded to the sheath;

b) an aluminium tape laminated to a plastic tape and a metal-
coated or plain copper drain wire whereby the metal tape is in
contact with the drain wire;

c) metallic braid;

d) an aluminium tape laminated to a plastic tape and a metallic
braid;

e) plain copper or aluminium tape.

Screening of the cable element:

a) an aluminium tape laminated to a plastic tape;

b) an aluminium tape laminated to a plastic tape and a metal-
coated or plain copper drain wire whereby the metal tape is in
contact with the drain wire;

c) metallic braid;

d) an aluminium tape laminated to a plastic tape and a metallic
braid.

Insulation type:

Polyolefin/ Fluoropolymer/ Low-smoke zero-halogen
thermoplastic material/ Others (as declared by the manufacturer)
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Sheath type:

Polyolefin/ PVC/ Fluoropolymer /Low-smoke zero-halogen
thermoplastic material/ Others (as declared by the
manufacturer)

Application

With remote powering/ without remote powering
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ANNEX A

gty femnfagw

Grouping Guidelines

Manufacturer of the cables shall declare the parameters indicated at Scope of licence for the cables
manufactured by them.

For the purpose of GolL/CSol, each variety of the cable to be tested.

The Firm shall declare the Varieties and Sizes of various Cables they intend to cover in the Licence. The Scope of
Licence may be restricted based on the Manufacturing and Testing capabilities of the Manufacturer.

During the operation of the Licence, BO shall ensure that all the Varieties covered in the Licence are tested in
rotation to the extent possible.
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ANNEX -B

&I SUBUN B T
List Of Test Equipment
(INDICATIVE LIST, FOR GUIDANCE ONLY)

Major test equipment required to test as per the Indian Standard

Sl. Test Equipment Tests used in with Clause Reference
No. Cl. Ref. Tests
1. Mernier Calipers 5.2.1,4.2 Conductor, Bending radius
2 Steel Scale, measuring tape 4.2,6.4, 6.5 Bending radius,
Dimensional requirements, Shrinkage of
insulation
3.  |Micrometer 5.2.1 Conductor
4, DCM Network Analyzer to Test 6.2.1, 6.2.2.1, Conductor resistance, Resistance unbalance,
Transmission Characteristics as |6.2.5, 6.2.6, 6.3.2, Mutual Capacitance, Capacitance unbalance,
per IS 14493-5 upto 1 GHz 6.3.2.1, 6.3.3.1, Phase delay, Delay skew, Attenuation,
6.3.3.3, 6.3.4, Elevated Attenuation, TCL, NEXT, FEXT,
6.3.5,6.3.6,6.3.7, |ANEXT, AFEXT,
6.3.8, 6.3.10, Impedance, Return Loss
6.3.11
5. Mega ohmmeter, Kelvin doublel6.2.1, 6.2.4, Conductor resistance, Insulation resistance,
bridge 6.2.2 resistance imbalance
6. [Capacitance meter, 6.2.6 Capacitance imbalance
7. [Tensile Testing Machine 6.5.4, 6.5.5 Elongation at break, Tensile strength
8.  |Dumb-Bell Cutting Machine 6.5.4, 6.5.5 Elongation at break, Tensile strength
with Die
9. |Hot Air oven with thermostatic |6.5.4, 6.5.5 Elongation at break, Tensile strength
Temperature controller
10. [Thermal Ageing Oven with 6.5.4, 6.5.5 Elongation at break, Tensile strength
Thermostatic Temperature
controller, Air flow Meter &
Hour Meter
11. [Air-conditioner For maintaining temperature for low
temperature test
12. |Wire Cutter For preparing samples for various tests
13. |AC HV Tester 6.2.3 Dielectric strength
14. |Water Bath, Stop Watch 6.2.3 Dielectric strength
15. |Conditioning Chamber, 6.3.3.3 Attenuation at Elevated Temp
Humidity Chamber
16. [Deep Freezer, Mandrel 6.5.7 Cold Bend
17. |Glass Thermometer, For maintaining temperature
Hygrometer
18. |Digital weighing balance 6.5.14 Hygroscopicity

The above list is indicative only and may not be treated as exhaustive.
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ANNEX - C
fréteor ok wemn 3t @

Scheme Of Inspection And Testing

1. QUALITY ASSURANCE PLAN

1.1 Itis expected that manufacturers (licensees/applicants) will implement a Quality Assurance Plan
i.e. a plan of regular testing and in-process controls, designed to ensure that the product bearing theStandard
Mark conforms to all requirements of the Indian Standard.

1.2 The manufacturers shall define a Quality Assurance Plan defining the control unit (i.e. lot/batch etc.) and the
levels of control (i.e. the frequency and number of samples for conducting the differenttests as per the Indian
Standard) and submit the same to BIS Branch Office for information. The manufacturer shall comply with the
same and maintain test records in accordance with para 2.4.

1.3 RECOMMENDED LEVELS OF CONTROL/CONTROL UNIT:

1.3.1 For the guidance of manufacturers, the recommended definition of control unit is: Multicore and
symmetrical pair / quad cables for digital communications - Horizontal floor wiring of each variety
manufactured under similar conditions in a day shall constitute a control unit. The manufacturer has the choice
to define their own control unit/batch/lot and submit the same to the BIS.

1.3.2 For the guidance of manufacturers in preparing the Quality Assurance Plan, recommended levels of
control are given in Table 1.

1.3.3 The manufacturer shall ensure inspection and testing as per the Quality Assurance Plan submitted by them
on the whole production of the factory which is covered by this plan. Alternatively,the manufacturer has the
option of adherence to the quality plan as per levels of control recommended in column 3 of Table 1.

1.4 However, all manufacturers shall ensure compliance of their products to all the requirementsof the
Indian Standard.

2. ENSURING COMPLIANCE THROUGH TESTING- It is expected that manufacturers (licensees/applicants)
will establish a suitably equipped and staffed in house laboratory (In housetesting facility) for testing at least
those parameters of the Indian Standard which require routine testing for ensuring quality of the product. This
includes in-process controls as may be defined and put in place by the manufacturer and testing
parameters/requirements which can only be performed in the factory.

2.1 For the guidance of manufacturers, Table 1 giving the recommended levels of control is givenbelow.
Column 2 of Table 1 indicates routine tests where test equipment is required in house as “R” or other tests
which can be subcontracted as “S”. Subcontracting is permitted to BIS recognized/empanelled laboratory or
any other laboratory having valid NABL accreditation as perlS/ISO/IEC 17025.

2.2 For MSME manufacturers, the requirement of maintaining a laboratory/in-house testingfacility
for routine tests (indicated as “R” in Column 2 of Table 1) is also optional.

2.2.1 MSME manufacturers may utilize common cluster based facilities as per guidelines for the utilization
of cluster based test facilities by MSMEs or the provisions of Sharing of testing facilitiesor get testing done
from BIS recognized/empaneled laboratory or any other laboratory having valid NABL accreditation as per
IS/ISO/IEC 17025.
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2.3 Large Scale manufacturers shall maintain an in-house laboratory equipped at least withtest facilities for
routine tests (indicated as “R” in Column 2 of Table 1), where different testsgiven in the specification shall be
carried out in accordance with the method given in the specification. They shall also implement a calibration
plan for the in-house test equipment.

2.3.1 Alternatively, in lieu of an in-house laboratory, large scale manufacturers can also utilize theprovisions
of Sharing of testing facilities as per the Guidelines for Grant of Licence available on BIS website
www.bis.gov.in. (Under Conformity Assessment>Product Certification Process). Even for subcontracted tests,
provisions for sharing of testing facilities can be utilized.

2.4 TEST RECORDS- The manufacturers maintaining an in-house laboratory or utilizing common cluster-based
facilities or shared test facilities shall maintain test records for the tests carried out to establish conformity. For
the tests being subcontracted to BIS recognized/empanelled laboratoryor any other laboratory having valid
NABL accreditation as per IS/ISO/IEC 17025, test reports issued by the laboratories shall be available for
inspection by BIS.

3. MARKING - The Standard Mark as given in the Schedule of the licence shall be incorporated legibly and
indelibly on the insulation/ sheath, wherever applicable provided always that the material so marked
conforms to each requirement of the specification. In addition, marking shall be carried out as per Cl. 5.2.7
of IS 14493 (Part 5) : 2023.

3.1 Additional Marking requirements: The material shall also be marked with the following additional
requirement on its packaging:

a) “For BIS certification details please visit www.bis.gov.in”

4. REJECTION - All the production which conforms to the Indian Standard and covered under the scope of
this licence shall be marked with the Standard Mark. Disposal of non-conforming product shall be done in
such a way so as to ensure that there is no violation of provisions of BIS Act,2016.


http://www.bis.gov.in/
http://www.bis.gov.in/

TABLE1
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(1)

(2)

(3)

Test Details

Test Equipment
requirement
R: Required (or)

Levels of Control

S: Sub-
contracting
permitted
Cl. of IS Requirement Test Method No. of Sample Frequency Remarks
14493
(Part5) Clause Reference
4 Installation considerations
41 General Remarks 4 IS 14493 (Part 1) i Firm to have adequate in-process controls to
- - - check compliance of this parameter as per the
Bending radius of installed cable
4.2 & 4.2 IS 14493 (Part 5) R tolerances given in the Indian Standard.
: : _ However, appropriate records shall be
4.3 Climatic Conditions 4.3 IS 14493 (Part 5) R maintained by the manufacturer for evidence of
conformity
5 Material and cable construction
51 General remarks 51 IS 14493 (Part 5) R Firm to have adequate in-process controls to
c 5 Cable construction c 5 IS 14493 (Part 5) R check compliance of this parameter as per the
co1 Conductor co1 IS 14493 (Part 5), R tolerances given in the Indian Standard.
e - IS 14493 (Part 1) However, appropriate records shall be
59 | Insulation 52 IS 14493 (Part 5) R maintained by the manufacturer for evidence of
53 | Cableelement 553 IS 14493 (Part 5) R conformity
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Screening of the cable element

IS 14493 (Part 1)

Firm to have adequate in-process controls to

5.2.3.1 5.2.3.2
94 | Cable make-up 94 IS 14493 (Part 5) check compliance of this parameter as per the
595 | Screening of the cable core 525 IS 14493 (Part 5) tolerances given in the Indian Standard.
e e IS 14493 (Part 1) However, appropriate records shall be
52g | Sheath 526 IS 14493 (Part 5) maintained by the manufacturer for evidence of
5,7 | Identification 5,7 | 1514493 (Part5) conformity
5 g | Finished cable 578 IS 14493 (Part 5)
6 Characteristics and requirements
6.1 General remarks 6.1 IS 14493 (Part 1) R Firm to have adequate in-process controls to
6.2 Electrical Characteristics and tests check compliance of this parameter as per the
i 5 : tolerances given in the Indian Standard.
6.2.1 | Conductor resistance 6.2.1 IS 14493 (Part 5) R However, appropriate records shall be
6.2.2 | Resistance unbalance 6.2.2.1, IS 14493 (Part 5) R maintained by the manufacturer for evidence of
6.2.2.2 conformity
6.2.3 | Dielectricstrength 6.2.3 IS 14493 (Part 5) R
6.2.4 | Insulation resistance 6.2.4 IS 14493 (Part 5) R
6.2.5 | Mutualcapacitance 6.2.5 IS 14493 (Part 5) R
6.2.6 | Capacitance unbalance 6.2.6 IS 14493 (Part 5) R
6.3 Transmission characteristics
6.3.2 Phase delay and differential delay
6.3.2.1 Phase delay 6.3.2.1 IS 14493 (Part 5) One Once in six months for each
: : variety of cable manufactured in
6.3.2.2 Differential delay (delay skew) 6.3.2.2 IS 14493 (Part 5) One the period
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Attenuation(a)

6.3.3
6.3.3.1 | Attenuation at 20 °Coperating 6.3.3.1 IS 14493 (Part 5) S One Once in six months for each
temperature variety of cable manufactured in
6.3.3.3 | Attenuation at elevated 6.3.3.3 IS 14493 (Part 5) s One the period
operatingtemperature
6.3.4 Unbalance attenuation (TCL) 6.3.4 IS 14493 (Part 5) S One
6.3.5 | Near-end crosstalk (NEXT) 6.3.5 IS 14493 (Part 5) S One
6.3.6 | Far-end crosstalk (FEXT) 6.3.6 IS 14493 (Part 5) s One
6.3.7 | Alien(exogenous) near-end 6.3.7 IS 14493 (Part 5) S One
crosstalk(ANEXT)
6.3.8 | Alien(exogenous)far-end 6.3.8 IS 14493 (Part 5) s One
crosstalk(AFEXT)
6.3.10 | 'mpedance 6.3.10 IS 14493 (Part 5) s One
6.3.11 | Return Loss (RL) 6.3.11 IS 14493 (Part 5) s one
6.4 Mechanical and dimensional characteristics and requirements
6.4.1 Dimensional requirements 6.4.1 IS 14493 (Part 5) R One Each Control Unit
6.4.2 Elongation at break of the 6.4.2 IS 14493 (Part 5) R One
conductors
6.4.3 Tensile strength of the insulation 6.4.3 IS 14493 (Part 5) R One
6.4.4 Elongation at break of the insulation 6.4.4 IS 14493 (Part 5) R One
6.4.6 Elongation at break of the sheath 6.4.6 IS 14493 (Part 5) R One
6.4.7 Tensile strength of the sheath 6.4.7 IS 14493 (Part 5) R One
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6.4.8 Crush test of the cable 6.4.8 IS 14493 (Part 5) S One Once in six months for each
6.4.12 Tensile performance of the cable 6.4.12 IS 14493 (Part 5) S One variety of cable manufactured in
A, 4 the period
6.5 Environmental characteristics
6.5.1 | Shrinkage of insulation 6.5.1 IS 14493 (Part 5) S One Once in six months for each
6.5.3 Bending test of insulation at low 6.5.3 IS 14493 (Part 5) S One variety of cable manufactured in
o temperature o the period
Elongation at break of the sheath after One
IS 14493 (Part 5
6.5.4 | ageing 6.5.4 (Part 5) >
6.5.5 Tensile strength of the sheath after ageing 6.5.5 IS 14493 (Part 5) S One
6.5.7 Cold bend test of the cable 6.5.7 IS 14493 (Part 5) S One
6.5.10 | Solar radiation (UV test) 6.5.10 IS 14493 (Part 5) S One
6.5.11 | Solventsand contaminating fluids 6.5.11 IS 14493 (Part 5) S One
6.5.14 | Hysgroscopicity 6.5.14 IS 14493 (Part 5) S One
6.5.15 | Wicking 6.5.15 IS 14493 (Part 5) s One
Flame propagation characteristics of a IS 14493 (Part 1 One
6.5.16 | single cable 6.5.16 ( ) >
Flame propagation characteristics of IS 14493 (Part 1 S One
6.5.17 | bunched cables 6.5.17 ( )
6.5.18 | Halogen gas evolution 6.5.18 IS 14493 (Part 1) S One
6.5.19 | Smoke generation 6.5.19 IS 14493 (Part 1) S One
6.5.20 | Toxic gas emission 6.5.20 IS 14493 (Part 1) S One
6.5.21 Integrated fire test 6.5.21 IS 14493 (Part 1) S One
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ANNEX D
& {7 # durfaa e

Possible Tests in a day

LN WNE

Conductor - Cl. 5.2.1

Insulation - Cl. 5.2.2

Conductor resistance - Cl. 6.2.1

Resistance unbalance - Cl. 6.2.2

Dielectric strength - Cl. 6.2.3

Insulation resistance - Cl. 6.2.4

Capacitance unbalance - Cl. 6.2.6

Phase delay and differential skew - Cl. 6.3.2
Attenuation - Cl. 6.3.3

. Unbalance attenuation (TCL) - Cl. 6.3.4

. Near-end crosstalk (NEXT) - Cl. 6.3.5

. Far-end crosstalk (FEXT) - Cl 6.3.6

. Alien (exogenous) near-end crosstalk (ANEXT) - Cl 6.3.7
. Alien (exogenous) far-end crosstalk (AFEXT) - Cl 6.3.8

. Impedance - Cl 6.3.10

. Return loss (RL) - Cl 6.3.11
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