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FOREWORD

The Iranian Petroleum Standards (IPS) reflect the
views of the Iranian Ministry of Petroleum and
are intended for use in the oil and gas production
facilities, oil  refineries, chemical and
petrochemical plants, gas handling and processing
installations and other such facilities.

IPS is based on internationally acceptable
standards and includes selections from the items
stipulated in the referenced standards. They are
also supplemented by additional requirements
and/or modifications based on the experience
acquired by the Iranian Petroleum Industry and
the local market availability. The options which
are not specified in the text of the standards are
itemized in data sheet/s, so that, the user can
select his appropriate preferences therein.

The IPS standards are therefore expected to be
sufficiently flexible so that the users can adapt
these standards to their requirements. However,
they may not cover every requirement of each
project. For such cases, an addendum to IPS
Standard shall be prepared by the user which
elaborates the particular requirements of the user.
This addendum together with the relevant IPS
shall form the job specification for the specific
project or work.

The IPS is reviewed and up-dated approximately
every five years. Each standards are subject to
amendment or withdrawal, if required, thus the
latest edition of IPS shall be applicable

The users of IPS are therefore requested to send
their views and comments, including any
addendum prepared for particular cases to the
following address. These comments and
recommendations will be reviewed by the relevant
technical committee and in case of approval will
be incorporated in the next revision of the
standard.

Standards and Research department
No.19, Street14, North kheradmand

Karimkhan Avenue, Tehran, Iran .
Postal Code- 1585886851

Tel: 88810459-60 & 66153055
Fax: 88810462

Email: Standards@nioc.org

GhalEas sunS Saie (IPS) ol cis glas il
i oy Slawwl o oolatul (gl g cenl lpl i &)l
(oo 9 Slerd glaaxly i leallanVl G5
ags alie Slal plo o 58 3yel8 5 Jlis! olagwl
el 00l

o B claslaibinl  Lululy ol glas sl
s bl 5 slhonysS Jels g oud ags Mol
2585 S Cate Sy elolp Grizres Al oo g2 0
$)lge Gl p 55 g (1S Bl SIVE el 2B
ol o0ty Bl 5 lusliul ) jo (Mol b g oSS sk
oo 0,51 s lasliul e jo a5 8 slaan 5 5l 69)l5e
ookl (gl oo (5,135 o )l O yga LS ooy yo ol
el 00 085 4] 10,15 Cowlio

o0 e pdy Sllasl SlS JSiy s slas st
anles Gohaie 3T L 1) 0s5 slasls aiilgy o)l,l5 b o
oy 1y o ojen el ples coul (Soe Jl> (0l L
P slals o Gladldl Wl o)lse 4T (nl o aians
a3l cpl anled Cuwg g aned wledoe el 1 !
B Lg oian of (8 Slasie wbgye o lubiul L ol en
Bl wales LSus 1) el

3 s 3y90 LS Jlo gy o Loy s (sl st
Sl (Ko gy (nl 5o 205 00 iy, 5 aid)S
il 5 098 Lol T 4 cladldl b g i oo sl
2l o Joe SO 3T (talng (3T 0 l5en

g oyl aladi 09l o Cunlgm o o jlaibinl olp)l5
Ssn sly 45 Slasdlod] wsSym b g Dol lolgiin
g Ohlanle Jlojl ny Glas 4 wilesged ans >
29 on by (B slaaieS o (8L Dloleriny
oS S bl gany slayla waes )0 cagal Oy
4755 s Jled wes B iy Gbrey S Ol Ol ol
18 0 ladh (oo l4z

o laibiw! § Sladzs o o

VOABAASADY : S

FENOY D0 g AMAY X0 - £+ : 3l

AAAY - $9Y & IS5 o0

Standards@nioc.org t S Sl



GENERAL DEFINITIONS:

Throughout this Standard the following
definitions shall apply.

COMPANY:

Refers to one of the related and/or affiliated
companies of the Iranian Ministry of Petroleum
such as National Iranian Oil Company, National
Iranian Gas Company, National Petrochemical
Company and National Iranian Oil Refinery And
Distribution Company.

PURCHASER:

Means the "Company" where this standard is a
part of direct purchaser order by the "Company",
and the "Contractor" where this Standard is a part
of contract document.

VENDOR AND SUPPLIER:

Refers to firm or person who will supply and/or
fabricate the equipment or material.
CONTRACTOR:

Refers to the persons, firm or company whose
tender has been accepted by the company.

EXECUTOR:

Executor is the party which carries out all or part
of construction and/or commissioning for the
project.

INSPECTOR:

The Inspector referred to in this Standard is a
person/persons or a body appointed in writing by
the company for the inspection of fabrication and
installation work

SHALL:

Is used where a provision is mandatory.

SHOULD:

Is used where a provision is advisory only.

WILL:

Is normally used in connection with the action by
the “Company” rather than by a contractor,
supplier or vendor.

May:

Is used where a provision is completely
discretionary.
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1. SCOPE

This Standard explains the general rules and basic
instructions for the installation of pneumatic lines,
electrical signal wires and cables. It is intended to
be used in oil, gas and petrochemical industries.

Note 1:

This bilingual standard is a revised version of the
standard specification by the relevant technical
committee on March 2010, which is issued as
revision (1). Revision (0) of the said standard
specification is withdrawn.

Note 2:

In case of conflict between Farsi and English
languages, English language shall govern.

2. REFERENCES

Throughout this Standard the following dated and
undated standards/codes are referred to. These
referenced documents shall, to the extent specified
herein, form a part of this standard. For dated
references, the edition cited applies. The
applicability of changes in dated references that
occur after the cited date shall be mutually agreed
upon by the Company and the Vendor. For
undated references, the latest edition of the
referenced documents (including any supplements
and amendments) applies.

API(AMERICAN PETROLEUM INSTITUTE)
RP 552 (1994) "Transmission System"

RP 554 (1995) "Process Instrumentation and
Control"

ANSI/NFPA (AMERICAN NATIONAL
STANDARD INSTITUTE/NATIONAL FIRE
PROTECTION ASSOCIATION)

70 (1996) "National Electrical Code"
(NEC), Article 500

BSI (BRITISH STANDARDS INSTITUTE)

BS 50178 "Electronic Equipment for use
in Power Installation"
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IEC(INTERNATIONAL
ELECTROTECHNICAL COMMISSION)

IEC 61158-2 "Digital Data Communication
for Measurement and Control
Fieldbus for use in Industrial
Control Systems "

Part 2- "Physical Layer Specification
and Service Definition"

IEC 60793 "Optical Fiber" Measurement
Methods and Test
Procedures"

IEC 60794-1-2 "Optical Fibercables

Part 1-2: "Generic Specification-Basic
Optical Cable Test
Procedure"

IEC 69794-2  "Optical Fiber Cables".

Part 2- "Indoor Cable Sectional
Specification"

IEEE (INSTITUTION of ELECTRICAL and
ELECTRONICS ENGINEERS)
IEEE 1242 "Guide for Specifying and
Selecting Power, Control, and
Special- Purpose Cable for
Petroleum and Chemical
Plants"

TIA (TELECOMMUNICATIONS INDUSTRY
ASSOCIATION)

ITUOINTERNATIONAL
TELECOMMUNICATION UNION)

EIA (ELECTRONIC INDUSTRIES
ALLIANCE)

TIA-5150000 " Generic Specification for
Optical Fiber and Cable
Splices"

TIA-515B000 "Sectional Specification for
Splice Closures for
Pressurized Arial, Buried and
Underground Fiber Optic
Cables"
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EIA/TIA-609 "Sectional  Specification
for Conventional,
Permanent, Optical Fiber
Splices"

ITU-T L.35 "Installation of Optical

Fiber Cables in the
Access Network"

ITU-T L.56 "Installation of Optical
Fiber  Cables along
Railways"

IPS IRANJAN PETROLEUM STANDARDS)

IPS-E-GN-100(0) "Engineering Standard for
Units"

IPS-E-IN-190(2) "Engineering  Standard
for Transmission
Systems"

IPS-M-IN-190(2) "Material and Equipment
Standard for
Transmission Systems"

IPS-I-IN-100(1) "Inspection Standard for
General Instrument
System"
3. UNITS

This Standard is based on International System of
Units (SI), as per IPS-E-GN-100 except where
otherwise is specified.

4. GENERAL

4.1 This Standard covers the requirements for
signal lines of process instrumentation.

4.2 In the context of this standard, signal lines
convey:

1) Pneumatic signals from pneumatic
transmitters to their receiving instruments and
from pneumatic controllers to the relevant final
control element;

2) Electric signals, analogue or digital
(including RTDs and em.fis from
thermocouples) from transmitters to their
receiving instruments and from controllers,
safeguarding systems etc. to solenoid valves,
motor starters and other final control elements.
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43 As detailed further in the following
paragraphs, most of the signal lines may be laid
together in common trenches or trunking for
instrument signal lines, with a general exception
for cables carrying signals which could cause
interference on other signal lines.

4.4 Each plant-mounted instrument shall have
individual signal lines, which shall be connected
to a multicore cable as seen feasible. All multicore
cables shall be installed in uninterrupted lengths
unless the distance to be covered is more than the
length on one reel. Terminal boxes for connecting
individual signal lines to multicore cables shall be
easily accessible.

4.5 At the time of plant commissioning,
approximately 20% of the signal lines in the
installed multicore cables shall still be available as
spares for modifications, unless otherwise
specified.

4.6 Above ground, multicore cables and most of
the individual lines shall be laid on trays or in
trunking.

4.7 To reduce risks of damage to the signal lines,
they shall be laid in underground trenches
wherever possible, and penetrating into the
process units as far as possible.

5. INSTALLATION OF TRANSMISSION
AND CONTROL TUBING

5.1 The installation drawings will indicate the
extent and arrangement of the major transmission
and control tubing runs between the control panels
and the field junction points.

5.2 Transmission and control tubing between the
control panels and field junction points will
generally be of the "bundled" type, run in trenches
or trays (trenches are preferable).

5.3 Tubing in the tray shall be arranged in an
orderly manner and firmly secured to the tray by
means of commercially available clips or field
fabricated clamps.
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Care shall be taken, when clamping in place, that
tightening of the clamp does not result in damage
to the tubing.

5.4 Where tubing requires bending, care shall be
taken to assure that a reasonable bending radius is
maintained and tubing is not flattened nor
pinched.

5.5 Cutting of tubes shall be done with a suitable
tube cutter. Ends shall be cut 90° to the wall of the
tubes and shall be reamed to the original inside
diameter of the tube. All "chips" or shavings shall
be removed.

5.6 Where bundled tubing is terminated at control
panels or field junction points, the bundle end
shall be securely clamped to existing members
such that no strain is imposed on the tubing
fittings.

5.7 Tubing fittings for transmission and control
tubing shall be as specified on the contract
documents. Where required, Teflon tapes shall be
used for sealing.

5.8 Prior to tightening the tubing collar to the
fitting, care shall be taken to assure that the tubing
end is square, inserted fully through the ferrule
into the tube fitting and is properly aligned with
the fitting. Tightening of the collar shall be done
with the proper sized wrench.

5.9 Tubing continuations from the field junction
points to the field instrument will usually be single
tube type. Interconnection with bundled tubing
shall be through tubing bulkhead or junction box.

5.10 Where possible single tubes shall be grouped
and run together in small carrier channels. Coiled
tubing shall be fully straightened before
installation.

5.11 Routing of single tubes or groups of single
tubes shall be determined in the field. Care shall
be taken in planning the installation that tubes are
grouped in an orderly manner and their carrier
channels are routed to the instruments as directly
as possible.

5.12 Tubing bends shall be made with an
approved tubing bender and terminations shall be
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made as discussed under bundled tubing
installations above.

5.13 Carrier channels shall be rigidly mounted to
permanent structural members and shall not be
bracketed to equipment which may be removed
for maintenance purposes.

5.14 Tubing shall be securely clamped to the
carrier assuring that  the tube is not pinched or
damaged when clamped in place.

5.15 Where cutting of the carrier channel is
required, raw edges shall be painted or coated with
a material equal to the original finish.

5.16 The service of the tubes shall be so arranged,
that in the process area, the length of individual
tubing is as short as possible.

5.17 In the trunking, when it is desired to be used
instead of trays, the individual tubes shall be
connected to the bundled tubes by means of
straight couplings. These individual tubes shall
continue in the trunking as far as possible, pass
through trunk wall, and reach the instrument by
being clamped to the instrument air supply piping,
(refer Figs. 2, 3 & 4). For this purpose, the
instrument air supply piping system shall be
installed underneath the trunking.

5.18 Where tubing has to be connected to
equipment without air supply, (e.g. control valves
not having a booster or positioner) the tubing shall
be clamped around 15 mm (half-inch) dummy
piping firmly attached to process piping, or stand

pipe.

5.19 Pneumatic tubing shall never be clamped to
process piping.

6. ELECTRIC AND OPTICAL CABLES

The following general requirements shall be
considered for all cable where applicable.

6.1 General

6.1.1 Extreme care is to be used in the handling of
electronic instruments to assure that dirt and oils
from the hands do not come in contact with the
terminals and other components.
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6.1.2 Cables on reels and wire in coils shall be
protected from damage by construction activities.

6.1.3 Conductors shall be carefully handled during
installation to avoid damage of any kind. They
shall be unreeled or uncoiled slowly in order to
prevent damage to the insulation or sheath due to
sudden bending. Repeated bending and sharp
kinks shall be avoided in unreeling, uncoiling, and
pulling.

6.1.4 Every possible precaution shall be taken to
ensure that the signals are not subject to
electromagnetic interference (emi). (Refer to Table
No.1.This is of special importance when digital
indicators, data loggers and/or computers are
applied.

6.1.5 The above point requirements are based on
the use of cables with signal wires twisted in pairs,
triples, or quadruples (quads) with full screening.

6.1.6 Special signal cables such as coaxial cables
for pH electrodes shall be installed in accordance
with the manufacturer’s instructions.

6.1.7 All electric signal lines shall be installed and
terminated as indicated on the drawings.

6.1.8 In all outdoor application, spaces between
cables and cable sleeves in the plant shall be
sealed with proper sealing compound.

6.1.9 At low temperature, most plastics are so
brittle that they may crack when bending the cable,
and therefore, no cables shall be installed during
freezing weather.

6.1.10 Mineral insulated copper covered, PVC
sheathed wires shall be used wherever practical.
Whenever mineral insulated cables are used,
sufficient spare lengths of cable shall be provided
at the gland termination points to allow rejoining
when required.

6.1.11 All thermocouple wires in conduits and
multicore cables run to control rooms shall
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terminate in appropriate junction boxes with leads
carried in wire ways to the panel.

6.1.12 Water tight junction boxes shall be used
for outdoor applications. Gasketed sheet metal
junction boxes shall be used inside control rooms.

6.1.13 Where conduits are sealed at both ends
appropriate vent shall be provided between the
seals.

6.1.14 The intrinsically safe instruments with
integral barrier circuits shall be considered for
field instruments. The housing conduit and
fittings for such instruments are not required to
meet the flame proof or explosion proof
specifications.

6.1.15 The cable ends should be properly sealed
before pulling-in, to prevent moisture and other
damaging substances from entering.

6.2 Cable Specifications

6.2.1 Armored cable shall be specified for (refer
Table No. 2):

1) All non-intrinsically safe circuits in
Division I areas.

2) Cables to be connected to flame-proof
instrument housing in Division I or II areas.

3) Cables with lead-sheathing.

4) Cables above ground when liable to
mechanical damage.

5) Cables buried in roads, tank farms, etc., if
there is danger of mechanical damage due to
excavation work.

6.2.2 Unarmored cable shall be specified for all
applications where armored cable is not required.

6.2.3 Lead sheathing shall be specified for
underground cables, where considerable soil
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contamination by liquids aggressive to the cable
insulants is anticipated.

6.2.4 All low voltage signal cables shall have
tape-screening with drain wire.

6.2.5 The signal wires shall be twisted, with a
minimum of 20 twists per meter.

6.2.6 For cables used with resistance thermometer
elements, the cable-resistance shall be compatible
with instructions from the manufacturer of the
resistance-elements and/or the instrument.

6.2.7 The maximum permissible current rating
and allowable voltage drop shall be observed for
cables.

Note:

Cables having conductors of 0.8 mm diameter
(cross section area approx. 0.5 mm2) have a
maximum current rating of 1 ampere per core. The
fuse rating for these cables shall not exceed 4
amperes.

6.2.8 In an intrinsically safe circuit, the total
capacitance of the cables and either:

1) The total inductance of the cables, or

2) The L/R* ratio of any of the cables shall not
exceed the value stated on the certificate of
intrinsic safety, or in the case of no value
being stated as in following paragraph.

6.2.9 The following values in table 1 are typical
for 28 volt barriers, but may only be used in
preliminary work, or as in foregoing paragraph.
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TABLE 1- TYPICAL VALUES FOR 24 VOLTS BARRIERS
‘;’»'Jg Y¥ ‘;o).&.n G 0uCS dguumo (5l diged woldo —) Jguo

NEC 70 REPRESENTATIVE | MAX.PERMISSIBLE | MAX.PERMISSIBLE | MAX. PERMISSIBLE
ARTICLE CABLE CABLE L/R
500 GROUP ol CAPACITANCE INDUCTANCE RATIO OF CABLE
oo (MICROFARADS) (MILLIHENRIES) lxo L/R G y2STos
NEC 70 o3l Slxe ol ST e wiliSguil E2STos s
Oee °5)§ Jéls JQU ’
D PROPANE s, 5.0 3.1 1000
) 1.9 1.2 380
C ETHYLENE L5l :
B HYDROGEN 35,00 0.4 0.25 80

* L/R ratio =

Inductance per unit length (microhenries)

Resistance per unit length (ohm)

6.2.10 When specifying the size of signal
transmission cable, the maximum loop impedance in
specified operating transmitter shall be taken into
consideration.

6.2.11 When an intrinsically safe circuit is protected
by barriers, the circuit connected to external circuit
(connected to the barrier) shall be adequately
insulated from earth in the danger area.

6.2.12 Cables for intrinsically safe circuits shall have
a blue outer sheath exclusively.

6.3 Optical Fiber Cables

Fiber optics is the phrase applied to the use of
transparent glass or plastic fibers to carry light
signals between devices. For cable selection it is
important to specify kind of fibers, mechanical and

environmental properties.

If the signal power is limited to Light Emitting
Diode (LED) source, other than a laser source, there
is little concern of ignition of hazardous vapors. If
the cable has no metal component which could carry
electrical currents, then fiber optics provides
complete electrical, galvanic isolation between the
connecting devices, thus eliminating concern of
ground currents.
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6.3.1 Optical fiber cables color coding

Color coding method defines identification scheme
or system for individual fibers, fiber units, and
groups of fiber units within a cable structure.

The color coding system also defines the optical
fiber type identification scheme for color coding or
marking jackets for premises cables used primarily
indoors.

For more information on material selection refer to
IPS-M-IN-190(2).

6.3.2 Optical fiber cables installation

For indoor installation, cables shall be according to
IEC 60794-2 and subsequent standards. For
outdoor installation the cable shall be suitable for
oil & gas industry environments. The sheath
material must be oil and mud resistant. For more
information refer to the IEC 60794.

6.3.3 Termination

Cable termination is always points of concern and
care. Fiber-optic cables are no exception. The only
difference is that fiber optic cables contain very
small fibers that demand special care and attention.
Fiber Optic cables also require connectors and
splices.

The connector is designed to terminate the cable
and is usually a removable type of connection. The
splice is a permanent connection of two fibers. It is
possible to connect two connectors in such a way
that it becomes a nonpermanent splice. The
difference in splices lies in the fact that in a
permanent splice the fiber ends touch and in a
nonpermanent splice they do not. To terminate a
fiber the end must be flat with no optical flaws.

To achieve the desired quality of termination,
inspection or equivalent method is necessary.

The fiber end must have no flaws. Any flaw will
act like a diffuser in a light fixture, thus causing
light to scatter.

For more information refer to IEEE-1242 standard.

6.3.4. Ambient condition

Ambient conditions may affect installation
procedures and it is good practice to install optical
fiber cables, particularly in long lengths only when
the temperature is within the limits set by the
particular cable manufacturer.
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The mechanical properties of optical cables are
also dependent on the temperature and the
materials used in their construction. Typically,
cables containing PVC in their construction should
not be installed when their temperature is below 0
°C whilst cables incorporating polyethylene can be
installed when their temperature is down to - 15°C.
For most cables, the upper installation temperature
limit is 50°C. Unless special measures are taken,
cables should not have been exposed to
temperatures outside the specified installation
temperature range for a period of 12 h prior to
installation.

6.3.5 Testing

The following tests should be considered during
installation as minimum :

e Bending behavior, like minimum bend
radii during and after installation.

e Fiber type, attenuation, PMD, dispersion

For more detailed refer to IEC 60793 and
IEC 60794-1-2.

The most important cable properties to be
specified are shown below. Values will change
depending of cable type (armored, non-armored,
indoor, outdoor, duct, direct buried, etc.)

e Tensile strength

e Temperature range
e  Water tightness test
e Crush strength

e Impact strength

e Bending behavior; like min. bend radii
during and after installation.

e Fire tests (mainly indoor cables)

e Material properties (for example oil
resistance, chemical stability, flame
retardency)

e Fibers: fiber type, attenuation, PMD,
dispersion

6.3.6 Splicing

These general guidelines are offered for splicing
cables. However, because of the variety of cables
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and methods of splicing, they are not intended as a
detailed set of instructions. Most manufacturers
have instructions for specific cable construction
and the type of splice being used, and these
instructions are to be followed. The method of
splicing should be fusion splice. Mechanical
splices should not be allowed. The maximum
splice loss should be specified with 0.05 dB/ splice
maximum / 0.03 dB/ splice average (SM
fibers).The  general guidelines of cable
manufacturers should be followed. All necessary
equipment, like patch panels, splice closures, patch
cords, connectors, etc. should be requested within
the offer. Important point is to avoid different
types of connectors, splice closures etc.

For more information refer to TIA/EIA/ITU
standards.
6.4 Fields Bus

Field bus is a communication protocol based on
OSI model to distribute the control application in
the network. Most widely used fieldbuse are
Foundation Fieldbus and Profibus. The network
media can be: twisted cable, multi-pair cable,
multi-core cable, fiber optics or wireless.

Where metallic wiring is used, the usual concerns
of grounding, electrical surge and electrical safety
all should apply.

In accordance to the structure of the physical layer
of the fieldbus, the communication protocol is
different and the related standard should be
considered.

For Foundation Fieldbus and Profibus PA refer to
IEC 61158-2 and for Profibus DP refer to BS
50178.

6.4.1 Fieldbus test

Field bus application related test such as noise
jitter and unbalance check, should be considered.

6.5 Sharing of Multicore Cables

6.5.1 All Electric signals for measurement and
control shall be grouped in 8 classes as shown in
Table 2.

6.5.2 The examples given for each class are
typical, but not exhaustive. For each signal in a
project, the classification shall be carefully
considered, based on best similarity with the
examples given.
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6.5.3 It is preferred to use separate multicore
cable(s) for each signal class.

6.5.4 Where, however, for the smaller projects this
would result in a large number of separate cables,
sharing of multicore cables for different signal
classes in one multicore cable (within the
limitations shown in Table 2) is allowed.

6.5.5 For each combination, a further segregation
is required between cables connected to equipment
with a certificate of intrinsic safety and cables for
equipment without this feature.

6.5.6 Intrinsically safe wires shall be separated
from non-intrinsically safe wires by one of the
following methods:

1) Use of separate conduits, trunks, cable trays,
or ladders.

2) Compartmenting of cable trays or ladders by
the use of an insulated or grounded metal
partition.

3) Use of separate armored cables, for the non-
intrinsically safe and intrinsically safe wires.

6.5.7 Multicore cables containing intrinsically safe
circuits shall not contain any non-intrinsically safe
circuits.

6.5.8 More than one intrinsically safe circuit may
be run in the same multicore cable provided that at
least 0.25mm (0.010 in) thickness insulation is
used on each conductor.

16

st ; aiz Slbls 5l bus 5 JuSw (S o gl F-0-F

B oolazwl gl wilElas
Slasi ogzg ely 5 (nl iSsS slo ofp ,0 4z 5 F-0-F
aiz GlblS 6,05 STal ws aslys alSlax sleLls sol;
S B S S e sle (OIS gl e,
J9az 0 oo oals (ylis sl Cusgaze L) el e (slats,

(Y
SlblS o dazme Gilular S (S5 e gl O-0-F
Slyets sl B S g (ool BIS alinlss) g & Jate
el o3« Sy ol Gy

& ot B3 58 slo me 5l b cyoul B3 (slo as £-0-F
Wigd ilulaz 5 sledsy 5l (S Al

Gl by bde i da JUI wodsails 5l eolinl ()
Al LS

Slas jleslaiwl b Libs g b b slo e s3lulax (Y
ooy JUal b b esd ple o3k

BIS slo pu sl llas ls 6,5 lobls 5l oolizul (¥
omtl B3 5 omd
Nl eyl B3 gl Jalis (ol axs, wim sllls V-8-#

il yesl IS 18 o 43,8 1l

wl, ais WS Gl ,o 1) el B3 o 5l e A-B-F
oo ;o gl Plas a5 Db ob 4y wged eolaiul Glg o
oolial (gl /1) ankeo +IYD Gl culius ) s o0

Ogu



IE Mar. 2010/ \Y AN ool

IPS-C-IN-190(1)

TABLE 2 - SHARING OF INSTRUMENT SIGNAL CABLES
G239 1l JUSw Lebls' (6,105 S1,50l - ¥ Jgusr

SIGNAL
CLASS

oo
JUSew

SIGNALS

JUK

ALLOWABLE SHARING OF CABLES
LS oo (6,138 oS il

LENGTH BELOW
250 m

yio YO+ 31 yioS Job

LENGTH 250 m
AND MORE

FYlg s VO Job

Analogue low level (~ mV) e.g. thermocouples, radiation
pyrometers, .B.P., F.B.P., F.P. analyzers

SFn Slyegm dhsSeey e MV d9u>,0) ub 5By Sl
FP. ;F.BP. s LB.P sla ;Ui

Analogue medium level (z 1 V) e.g. resistance thermometer
elements, strain gages, oxygen analyzers, gas chromatographs

ol o seglis ziwles sliladl : Jle (1) V sg0>,0) lawsie 5kdg 39JU]
15 4,5 5,5 530S (sl 50T 25l i

Analogue high level ( =~ 10V, =~ mA) eg electronic
instrumentation Loops

8o )l e adl> L (),,Q'I oo 9 g Ve sga 0 YL 5L S,!Lﬂ
SS9l

Digital low level (pulse train) e.g. turbine meters, P.D. meters
b e P.D. o e o8 1l (ol 5U8) Gl 55 Jlioms

Digital high level (pulse train) e.g. tank-gauging systems
O3 v 65 ojlil sl it 1 Jle (b 5aB) VU 5L Jlizms

On-Off low level (below 42 V.DC, 60 V AC) e.g.
alarm-systems, interposing relays not exceeding 20 W rating

e e (glite g 7o duediine LI BV 15) by 5L Jog - adad
A5 gl Sy Yo b b a5 Salilas gls 4, cosins laia sla

On-Off high level and( digital) (above 42 V DC, 60 V AC, not
exceeding 40 W rating) e.g. initiating circuits for process-control
and emergency systems, solenoid valves, control circuitry for
typewriters

oglite Sy £ g it <dg FY (VL) (Jbuzmo) 9 YU 5y Juog — alad
G s 5 5l ol gl loe z L (AisSS gl g o 28 b 5l aS
2576 S ale sl (JHS e (B sl sl g anlp s

Field bus data communication protocol (24 VDC) as per

FISCO STD. e.g. Field bus transmitters , valves , Tank gauges ,

Analytical instruments , etc,

FISCO s uibel b gllae (poiiiens <y VF) ol ools bLs,| S35,

Lo )5 VUT sl e o oyt o ubald slaoniin ) ¢ s (sl
(o e

Note:

L.B.P.
F.B.P.

F.P.

Q

Initial boiling point analyzer.

Final boiling point analyzer.

Flash point analyzer.

Denotes: in the ranges
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6.6 Segregation in Trenches

6.6.1 The instrumentation cables shall be laid in
"trenches" for instrumentation cables: as follows:

1) Where physical separation between
intrinsically safe and non-intrinsically safe
cables is not required, cables for signal classes
1-4 included, shall be laid on one side of the
trench, cables for signal classes 5-7. On the
other side, and the pneumatic tubing shall be
laid in between.

2) Where the user requires physical separation
between intrinsically safe and non-intrinsically
safe cables, these 2 groups shall be laid on
opposite sides of the trench, with the
pneumatic tubing in between.

3) In order to reduce interference between
cables for signal classes 1-4 and those for
signal classes 5-7, a further separation shall be
made in between. (e.g., by means of vertical
cable tiles)

6.6.2 Cross-section drawings of trenches shall
show the location and laying pattern of each
group of the cables.

6.7 Segregation in Trunks or Cable Trays

All electric signal cables in instrument cable
trenches shall continue above ground in trunks or
by use of cable trays, cable ladders, together with
the pneumatic tubing cables.

Where the user requires separation of cables for
intrinsically safe circuits, separate trunks or cable
trays shall be installed.

6.8 Segregation in Terminal Boxes

6.8.1 The terminal boxes may be shared for signal
classes 1-4, (analogue mV, 1V, 10V / digital pulse
train, on-off (24Vdc / 60Vdc / 42Vdc) or for
signal classes 5-7.

However, cables for intrinsically safe circuits
shall not share a terminal box with cables for non-
intrinsically safe circuits.

6.8.2 Terminals for intrinsically safe circuits shall
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be segregated or separated from non-intrinsically
safe terminals by one of the following methods:

1) Locating intrinsically safe and non-
intrinsically safe terminals in separate
enclosures.

2) Using an insulated or grounded metal
partition between terminals.

3) Separating intrinsically safe and non-
intrinsically safe terminals by a minimum
distance of 50 mm.

6.8.3 Terminal strips in enclosures containing
different intrinsically safe circuits shall be
seperated by insulated or grounded metal
partitions between terminals.

6.8.4 Wiring methods shall prevent contact
between circuits, should a wire become
disconnected from its termination. Wire-tie downs
are acceptable for this purpose.

6.9 Construction of Terminal Boxes

6.9.1 For use in Zone II areas, the terminal boxes
shall be reinforced polyester with transparent
form cover. If the user does not accept polyester
boxes in Zone II areas, steel sheet boxes shall be
specified.

The terminals in these boxes shall be of rail
mounted clip-in construction, material shall be
high-grade track-resistant melamine. If the user
does not allow this material in Zone II areas,
terminals with glazed steatite body shall be
specified. Cable glands shall suit the diameter of
the cable. For armoured cables and unarmoured
cables, nylon cable glands shall be specified, and
where these are not obtainable, brass glands shall
be specified.

For armoured cables, weather-proof cable glands
shall be specified.

For all cable glands, a locknut inside the terminal
box is required to ensure at least 5 engaged
threads for mechanical strength.

6.9.2 The above construction details are also
applicable to terminal boxes for the following:
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1) Intrinsically safe circuits in Zone | areas

2) Non-intrinsically safe circuits in Zone I
areas

Non-intrinsically safe circuits in Zone I areas
shall be accommodated in flame-proof terminal
boxes.

6.9.3 For safe areas in the plant, terminal boxes
identical in construction to those described for
Zone II areas shall be specified for
standardization reasons.

6.9.4 For use in control center with basements,
much larger terminal-boxes may be required, and
shall be designed to suit the application.

6.9.5 The number of terminals in each box shall be
sufficient to terminate all signal wire (including
spares) and to interconnect the cable screens.

6.9.6 For terminal boxes in the plant, adaptor
plates for glands, trays or trunking shall
preferably be applied in the bottom of the
terminal box. This is mandatory when steel cover
sheet applied to protect plastic terminal boxes.

6.9.7 For terminal boxes in the control center with
basement, the glands shall preferably be in the
bottom of the box.

6.9.8 Underground junction boxes are not
permitted.

6.9.9 Terminals for intrinsically safe circuits
should be enclosed by a cover suitably marked
and distinctively colored (e.g. "intrinsically safe
circuits" on a light blue background).

6.9.10 Plugs and sockets for intrinsically safe
circuits shall be separate and non-interchangeable,
except when it can be established that no hazard
can arise from an interchange.

6.9.11 Sufficient length of cable shall be provided
for termination to be remade if necessary.

6.9.12 Whenever a termination is made to a
measuring element which has to be withdrawn
(e.g. thermocouple), sufficient length of lead shall
be allowed for the element to be withdrawn
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without electrical disconnection. The minimum
additional length for this purpose shall be 600
mm.

6.9.13 Cables associated only with data
processing apparatus shall be led directly to the
apparatus input cabinet.

6.9.14 Where plastic tubing is used underground
and copper tubing is used above ground, a sheet
steel terminal box shall be provided at the riser
point, to accommodate the bulkhead couplings
necessary for the transition from copper tubing to
plastic tubing.

6.9.15 All junction boxes shall be earthed at field.

Note:

Where cubicle panels are installed at grade level,
the underground cables shall terminate on
bulkhead connectors inside the cubicle.

In cases where the distance between control room
and process area requires field-mounted blind
controllers, special weather-proof cubicles shall
be designed. The upper part of these cubicles shall
accommodate the controllers, and the lower part
shall serve as a termination point for the
underground cables.

6.10 Accommodation of Individual Signal
Lines

6.10.1 Unarmoured signal cables (e.g,
thermocouples  or  resistance  thermometer
elements) shall be run in galvanized conduit with
25 mm diameter. This conduit shall be connected
to the trunking by means of a smooth bore
coupling, and to the measuring element head by
means of plastic covered flexible conduit. The
length of flexible conduit shall be sufficient for
withdrawal of the measuring element without
need for disconnecting the signal cable.

6.10.2 Armoured signal cables shall be installed
similar to the cables for power and lighting, and
have a cable loop near the instrument.

6.10.3 Electrical signal cables shall be connected
to field-mounted instruments such as transmitters,
valve positioners, etc., by means of armoured
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cable and proper terminal box.

6.11 Screening of Signal Cables

6.11.1 Cable armours shall not be used for
screening purposes. All cable screening shall be
kept isolated from cable armouring, instrument
housings, steel structures, and any other electric
conductors. All screening shall be electrically
continuous. When two lengths of cable are to be
connected, a separate terminal shall be provided
to maintain screen continuity. All cable screening
shall be earthed at one point only, usually at the
receiving instrument or safety barrier strip.

The measuring elements shall be earthed only at
the receiving instrument via the screen; the
measuring elements shall therefore be kept free
from local earth. To satisfy this requirement,

thermocouples shall be specified, where

necessary.

6.11.2 If the measuring element cannot be kept
free from local earth (as may be the case with
certain on-line process stream analyzers) and the
signal is in class 1 or 2 of Table 2, the screen shall
also be earthed at the sensor side and be extended
into the control room without any further
connection to screens of other cables.

6.11.3 In case shunt-diode safety barriers are
used, the screens shall be earthed at the safety
barrier ground connection.

6.11.4 For typical example, refer to Fig.1.

6.11.5 Grounding shall be as indicated in the
following Table 3:
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TABLE 3 - GROUNDING
oo JUait =Y Jgu

SERVICE
o9y

SPECIFIC GROUNDING REQUIREMENTS
039 o) Jlail ol yito

Signal wires

JiSw o o

Ground at the power supply end
W g Sl 53 ey JLa]

Thermocouple extension wires: Wire-Type thermocouples
o &9 5l hsS 9o kS 9er sl dnmgs Sloon

The extension wire shield is directly grounded at the
receiving instrument

Oy JLasl 005 5 38l o Lot 95905 () drmgd o ot

Ll 00

Sheathed type thermocouples

Sl B sla hsSge 5

Grounding at the measuring junction end by use of grounded
hot junctions

OS5 ey Sleslatwl b (6,5 ojlasl Jlas! glel yo paey 4y Jlas]
5 Jlas!

where thermocouple wiring to be made intrinsically safe

Differential temperature thermocouple applications or systems,

S bl o &5 Sl ded Jols hsS 50y lapienw b oo p)ls
09 il ol B 55 51wl 555

Proposed grounding design to be reviewed with user's
engineer

ey oS oolainl Gedige b b ey 4 Jlasl golpaing 1k
2,5

Multiplexers.

Electronic equipment such as data loggers, computers or

o by 5 b gealSionls (sl 55 andly wile g Sl g
LSl

Proposals for grounding designs, other than the above, to be
approved by user's engineer

2l 0 S5V 0wl 5l et s 4 Jlasl (ST (ol Slolgsiy
20,5 ol 008 oolirl v Lawgs

6.12 Use of Quad Cables

6.12.1 The service of the wires in a quad shall be
arranged as follows:

1) For signals requiring 2 wires, the

diametrically opposed wires shall be used.

The other pair of wires in the quad may be
used for another signal, (within the limitations
specified in Table 2).

The unused wire(s) in a quad shall be
connected in parallel to used wires in the same
quad, using crimp-on wire pins or fork lugs,
(depending on type of terminal).

2) For signals requiring 3 wires, e.g. for
resistance thermometer elements in bridge
circuits, two wires diametrically opposed shall
be combined for connection to the null
detector, and the other two for extension of
bridge-arms. These wires shall have sufficient
excess length to allow converting a 3-wire
circuit into a 4-wire circuit if so desired later.
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3) For signals requiring 4 wires, e.g., for
resistance thermometer elements in a constant
current circuit, the current carrying wires shall
occupy one pair of diametrically opposed
wires; the measuring signal shall occupy the
other pair.

6.13 Numbering and Identification

6.13.1 Numbering system for instrument cables
and terminal boxes

In order to obtain uniformity in the various
numbering systems of instrument cables and
boxes the following system shall apply.

1) Cables for each function shall be numbered
starting from 101 upwards. The cable numbers
1 to 100 shall be reserved for use by the user.

2) The cable number shall be preceded by a
letter for identifying its typical function, viz.:

PN for pneumatic tubes
T  for temperature measuring cables
E  for other electric signal cables such as:

Cables connecting safeguarding systems,
signaling devices, measuring elements,
transmitters, transducers and other electric
and/or electronic instruments.

For cables containing intrinsically safe circuits,
this letter shall be followed by an i, such as
Ti and Ei.

3) Terminal boxes shall be designated by one
of the following letters, PN, T, E, Ti or Ei in
accordance with the function of the cables, and
numbered from No. 11 upwards. The box
numbers 1-10 shall be reserved for use by the
user.

6.13.2 Identification of cables and terminal
boxes

All cables and terminal boxes shall be marked
clearly, durably and consistently in accordance
with 6.13.1 and as specified below:

1) Underground cables shall be marked at
approx. 5 m intervals by means of embossed
strips of corrosion resistant material (e.g.
stainless steel or nylon).
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2) Above-ground cables shall be marked at
their termination points (outside the terminal
box where applicable) with a suitable label, of
engraved or embossed plastic.

3) Terminal boxes shall be marked externally
with suitable nameplates of engraved plastic.

4) Terminals in the terminal boxes shall be
numbered consecutively in accordance with
relevant cable connection diagrams.

5) All wires shall be individually marked on
each side of each terminal with plastic
markers.

6) Termination points of multicore tubing shall
be marked on the outside of the trunking.

7) Individual copper tubing shall be marked
with instrument tag number at the point of
connection to the multicore tubing.

6.14 Pulling Through Conduits

6.14.1 Where instrument cables are to be pulled
through conduit, the conduit shall be completely
dry prior to installation and the ends shall be
temporarily sealed to prevent entrance of moisture
and rain during installation.

6.14.2 Conduit installations shall be planned such
that rain cannot enter conduit fittings after
installation is complete. All fitting covers must
be securely tightened to prevent entrance of rain
or moisture. Thread compound shall be used on
all threads to assure tight seal.

6.14.3 Where necessary to use pulling compound
for instrument cables, the pulling compound shall
be of dry type. Wet compound shall not be used.

6.14.4 Ends of conduit shall be inspected to
assure that no raw edges are present to damage
cable insulations during pulling.

6.14.5 Particular care shall be applied in pulling
shielded cables, to assure that pulling forces do
not separate or otherwise damage the cable shield.
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6.15 Installation of Insulated Wires and Cables

6.15.1 Cables shall be in continuous lengths
consistent with availability from manufacturers.
6.15.2 The cable manufacturer's minimum
bending radius shall be observed.

6.16 Separation of Cables

6.16.1 The following precautions are necessary to
minimize interference in signal cables.

Signal cables shall not run in the same conduit or
cable tray as power cables. The physical
separation of signal and power cables shall be not
less than distances shown below:
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B2 sklls alold Jlos
Upto125Vorl0A sl Ve b edg \YO L 300mm
250 Vor50 A el 00 L g VO 500mm
440 V or 200 A el Yoo b odg FF- 750mm
5kV or 800 A sl Ao b cdgls 0 1500mm

6.16.2 If it is intended to use the same cable
trench for power and instrument cables, the above
separation shall be obtained by positive means.

6.16.3 When a cross-over is unavoidable, the
routing shall be such that signal and power cables
cross at right angles to each other.

6.16.4 A minimum of 2 m of clearance shall be
allowed between any noise generating equipment
and a run of signal carrying cable.

6.17 Installation of Junction Boxes
6.17.1 Junction box installation shall be within
centerline of the box about 1200 mm above grade

or platform.

6.17.2 Multi pairs / cores cables shall enter
junction boxes from the bottom.
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6.18 Terminations

6.18.1 Exposed sheathed wires shall be installed
in a neat and workman-like manner, straight and
true as far as possible. Where installed in groups,
the cables shall be parallel as far as practicable.

6.18.2 Where stranded wire is used the terminal
ends shall be securely twisted to assure that no
frayed ends are present to cause shorting or
grounding. Terminal lugs are to be used only

where indicated.

6.18.3 Where any confusion exists as to the
identification of wires or terminals, it shall
promptly be reported to the Construction
Superintendent for clarification; no assumptions
are to be made.

6.18.4 The use of field terminal points other than
those indicated on the instrument schematic
wiring diagrams is not permitted.

6.18.5 Where field splices are required in hot or
neutral leads, care shall be taken for proper
splicing.

6.18.6 Above ground wiring systems shall be
routed wherever possible, to provide at least 7.5
m horizontal clearance from equipment which is
designated as a source of sustained fire.

6.18.7 Above ground wiring systems routed less
than 7.5 m from such equipment shall be fire
proofed, using a covering of 50 mm of high
temperature mineral wool or calcium silicate
insulation, or equivalent, and a galvanized or
stainless steel jacket. Additionally, any junction
boxes in such areas shall be fire proofed.

6.18.8 Where a plug and socket outlet is used as
wiring connection to the instrument, the socket
must be labeled with the instrument identification
symbol. Plug and socket type shall be such that
the plug cannot be inserted with reverse polarity.

6.18.9 To prevent entrance of water, the cable
entry point into a field mounted instrument shall
be from the bottom wherever practicable. Where
top entry must be used, conduit shall have a seal
and drain fitting within 450 mm (18 inch.) of the
instrument to prevent liquid collection in the
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conduit from entering the instrument.

6.18.10 Thermocouple lead wire shall run from
the thermocouple to the terminal points indicated
on the drawings. No splicing shall be permitted.

6.18.11 Thermocouples will be permanently
tagged with metal-discs, with item numbers
printed in securely attached with non-corrosive
wire.

6.18.12 Shielded wire and cable shall run directly
from point to point as indicated on the drawings.
No splicing shall be permitted.

6.18.13 When extension wire is run next to fired
heaters or other heat radiating equipment, every
effort shall be made to keep wire in areas where
temperature are not excessive. If this is not
practical, wire with moisture resistant, high
temperature insulation shall be used. As soon as
lead wire is away from a hot area, a common
junction box shall be provided for splicing into
lead wire with PVC insulated wire for the
remaining distance to instrument.

6.18.14 Where instruments are local or mounted
close by on heater panels, and lead wire has to run
in a heated area that would cause damage to PVC
insulation, wire with moisture resistant and high
temperature insulation shall run continuously
from the thermocouple to local instrument.

6.18.15 Where a tower has alternate temperature
points and all are not used at a given time, a
terminal block enclosed in a weather proof fitting
shall be provided so that thermocouple leads can
be changed when necessary.

6.18.16 Initial installation shall include 20% spare
thermocouple extension and instrument signal
wires between the junction box on the control
board and the principal junction boxes in the area.

6.18.17 All conductors shall be terminated in
strict accordance with the manufacturers’
recommended methods. Particular care and
compliance with manufacturers’ instructions shall
be utilized in connection with terminating high
voltage cables.

6.18.18 Solder less crimp type cable connectors
shall be used on insulated cable sizes 6 mm* and
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smaller.

6.18.19 Solder less crimp type spade wire
connectors shall be used on low voltage signal
wiring 1.5 mm? and smaller.

6.18.20 Numbered or lettered wire markers shall
be installed on control and instrument leads and
thermocouple cables at all terminal points.
Identification shall be in accordance with
applicable job drawings (see clouse 6.13
Numbering and Identification).

6.18.21 Manufacturers’ instructions or
recommendations for installing, splicing wire or
cable, splicing materials, wiring accessories or
other wiring materials shall be adhered to.

Insulating paint shall be used over the insulation
of all taps, splices and terminations exposed to the
weather, if applicable.

6.18.22 Cutting wire or cable to required lengths
as it comes off a reel requires a location free from
sharp objects. The jacket and insulation thickness
of many instrument cables are much thinner than
power cables, and greater protection against
damage is necessary. A paved area is usually ideal
but, if not available, a grassy or sandy area is
adequate.

Crushed stone, muddy, and shelled areas should
be avoided. Where traffic must cross wire as it is
laid on the ground, temporary board ramps should
be provided to keep vehicles from damaging the
wire. Additionally, these ramps will reduce the
tripping hazard to personnel which can result in
serious injury.

6.18.23 Excess length should be allowed for
pulling in. Later this excess length will be
discarded, but the amount must be carefully
considered. A reel of 1,500 meters long wire may
be used to make 15 No. ninety-meter runs. If 10-
meters cutting allowances are used, and included
in the 15 one hundred meters lengths cut, the reel
will be adequate in length. If more than 10 meters
are allowed, the reel will not be adequate and
additional wire will have to be secured.

6.18.24 A cable end preparation should

accomplish the following:

29

g oolaul

sy €8 5 e o pew sl odims Jlasl 14-VA-F
Erefeodie VO cins 5g b LIS (225 o sl 2L

g oolitul 25265
S5y i b o)l (ghls a5 s (35 cedle YomYA-F
Sl 5 3o il 5 U5 Gl e 59y wib el Ll
s it 55,5 s ey Ll IS 5 JysSaa s
6 NF ol V\WoF ot 4) i abogs e (S 4t elol,

(39 anxlpe olulid
i gl Bl slo Jeddljgiws b o aogs YI-VA-F
e 5 pled (035 Wam bl (BT L e 035 Ngm
3 gl a8 S IS 4wl (A5 e ezl plo b a8
5 Laisn olbiil Ble g, Wb Gle ) psi ©jp0
g 08 ciZwd O3l slan & jgle jo aS Slo Jlow i Joee

28 (Hy oY Job lp BB L e Gop YT-VA-F
Ll o (o 4 zlosl il o adls 5l Galblas J
il bl ST Gle cwlbs g B o)l okip g 55
iy Sl & 5 255n 5y Sl ) S5 LS s
Slo 5 Ghpshe bme o s glinl 0,5 ot
Lo oSy bl a2l sgzg 51 Ll el JT o) Ygana
sl S s il b

Sl sl M 5 IS st 05 K b alans |
odillyx o prw (59, 3l Wb Sl a5 Slal> o 0ges
Sl 95L C8ge slo w5l igd (o0 3y (S 0D
bl il by s 4 503 dede 259l
ahls rals cpz 0 koSl pl wdle 0ad colaiul
2 algs BT 4 gox Sledwo g Jrwy Jolas

£33 a0 )5 o 5t (sl il LT s YY-VA-P
oo Lol et salgs atsu, 90 4 Lol Jsb ol Towy .09
Job 4w 038 ozl Gl e wb cds b )
oolaiwl (g0 Ve e VO olp leia |y (gyie VO
Py Ve Job V0 Sy slp slre e Vel ST 0900
S sgr sl B Jlo 55 | s 0,55 05 4685 L
5 o5 anlys S 05,5 w5 55 L5 0 e Ve 5| i
S 5 e sl Ll o

25 sl Wb b bl sile oolel sl YP-VA-F

:.)).;5 ral.‘?u‘



IS

Mar. 2010/ \Y AN ool

IPS-C-IN-190(1)

1) Terminate jackets and shield material
without nicking insulation underneath.

2) If no pair jacket is used, and pairs are
individually shielded, then insulating tape or
should be exposed
shielding in order to protect accidental grounds
and hold any spiral wrapped shielding material

sleeving applied to

in place without unraveling.

3) Shields should be stripped back a minimum
distance from the ends of the wires. A
maximum of 25 mm is recommended.

4) Ground drain wires should be insulated
against accidental grounds.

5) Tagging should identify cable, pair, and
service.

6) All cable ends should be protected against
moisture entry prior to connecting the cable to
its permanent terminations.

6.18.25 Stripping insulation from wire should be
done without nicking the conductor. Such nicks
result in stress concentration which can cause
failure while bending the wire during installation,
repair, or normal vibration. Although this is of
greater importance with solid wire than with
stranded wire, it is also a matter of concern with
stranded wire. The simplest way of avoiding
nicks is to use commercially available stripping
tools of proper design.

6.18.26 Terminal screws should be torqued
adequately to get good contact with the wire
inserted under the screw.

6.18.27 On tubular screw terminals and wire
smaller than 2 mm? it is recommended to
doubling back the wire under the screw to assure
good connections.

6.18.28 Proper compression of the terminal
screws is necessary to prevent products subject to
corrosion from later causing poor continuity,
galvanic, or rectification action.

6.18.29 Spade lugs should be used to terminate
wire ends where screw terminals are used,

especially for 1.5 mm” and smaller if solid, and
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for all sizes of stranded wire.

6.18.30 All wires or leads connected to terminals
should have sufficient slack to reduce the effects

of vibration.

6.18.31 In applications where multiple wires are
routed from a common cable trunk to equally
spaced terminals, the vibration bends should be
uniform in length to prevent stress on any one
wire.

6.18.32 Proper cable support is necessary to avoid
having cable weight supported from wire
terminations.

6.18.33 Support bars and tie downs in junction
boxes should be incorporated, for the weight
support if applicable.

6.19 Installing Cable Trays

6.19.1 Trays shall be punched bottom type with
high sides.

6.19.2 Cable tray and tray support materials,
when assembled and mounted, shall support
workmen and equipment, as required, in addition
to the full cable load, without permanent
deformation, and a maximum of 20 mm
deflection.

6.19.3 Tray fittings, such as branches, reducers,
flat elbows, tees and crosses, shall be used for
changes in direction and elevation. The
dimensions of tray fittings shall provide ample
bending radii for the cables contained in trays at
all changes in tray direction.

6.19.4 Tray shall be carefully aligned and leveled
plumb and true. Tray sections and fittings shall be
assembled on their supports and joined together,
using manufacturers’ standard connector units,
properly aligned, and secured.

6.19.5 Steel angles, trapeze hangers, channels,
bolting and miscellaneous materials required for
the support of trays from the building structure,
shall be supplied and installed. Additional
supports as required shall be provided for
individual cables where the cables leave trays
before reaching their final terminations.
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6.19.6 Where field cut and fit galvanized tray is
needed, the sub-contractor shall remove all rough

edges and burrs and touch up bare metal surfaces
with primer followed by aluminum paint.

6.19.7 To repair damage to the polyvinyl chloride
coating, and where it is necessary to field cut and
fit polyvinyl chloride coated tray, the sub-
contractor shall remove all rough edges and burrs
and shall apply PVC protective coating or epoxy
paint in accordance with the tray manufacturers’

detailed procedures and recommendations.

6.19.8 Polyvinyl chloride coated trays and fittings
shall be furnished where the splice plate or
connection device area not coated, in order to
assure metal to metal contact and assure earth
continuity. The splice or connection device and
adjacent uncoated area shall be restored in the
same manner as described for field cut and fit
procedures.

6.19.9 The polyvinyl chloride coated tray system
is to be connected to the grounding system. To
accomplish this, the polyvinyl chloride coating
shall be removed on the side channel, a hole shall
be drilled and an earthing connector attached by
means of a round head machine screw, lock
washer, and nuts, the head of the machine screw
being on the inside of the tray. The adjacent
disturbed area shall be restored in the same
manner as described for field cut and fit
procedures.

6.19.10 Long runs of cable shall be fixed to
suitable cable trays or otherwise supported
throughout its length. The cable shall be
mechanically supported up to the point of entry to
the equipment in which it is being terminated,
except that flexible leads may be unsupported for
the last 600 mm.

6.19.11 Cable trays and trunking can be made of
conducting or non-conducting materials. The
latter is preferred. Metal cable trays should
preferably be plastics coated.

6.19.12 Interconnecting wires between the panel
mounted instruments and the field mounted
transmitters and control valve transducers shall be
installed in wiring trays.
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6.19.13 Thermocouple wires may be installed in
the same trays with input or output signal wires
for electronic instruments. No other wiring may
be installed in these trays.

6.19.14 Separate trays or conduit may also be
used to support thermocouple wiring.

6.19.15 Instrument cables shall be located at a
sufficient distance from any hot surface to avoid
damage.

6.19.16 In control rooms runs from the junction
boxes terminating multi-core cables to individual
instruments should be in non-metallic troughs
with protective covers.

6.19.17 For more details refer to Figs. 6 & 7 in
this standard.
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TABLE 4 - TYPICAL CABLE APPLICATIONS
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6.20 Wire Testing

6.20.1 For fieldbus application related test such as
noise jitter and unbalance check should be
considered.

6.20.2 For analog instruments, testing of wire is
necessary after installation to verify freedom from
grounds.

6.20.3 Where "meggers" are used, care should be
exercised not to use a voltage in excess of the
insulation’s rated voltage, since some meggers
have much higher test voltages, in the order of 5
kV.

6.20.4 During testing, all instruments should be
disconnected to avoid damage to the instruments.

6.20.5 Wire to wire and wire to ground resistance
should normally exceed 100 mega ohms.

6.20.6 The shield for drain wire should be tested
for accidental shorts or grounds and treated as just
another conductor requiring high resistance to
ground.

6.20.7 All instrument electrical wiring shall be
checked for continuity.

6.20.8 For more details refer to IPS-I-IN-100
"Inspection Standard for General instruments
system".

7. TRENCHES, TRUNKS AND CONDUITS

7.1 Routing

The shortest possible routing shall be selected,
taking into account the aspects mentioned below.

7.2 Trenches

7.2.1 The trenches shall be kept away from those
for electric cables for power and illumination, and
wherever possible, shall not run in parallel with
them at a distance of less than 600 mm (according
t0 6.16.1).

7.2.2 At crossing of trenches for signal cables
with those for electric power cables, the
separation between the highest cable in the lowest
trench and the lowest cable in the highest trench
shall be at least 300mm.
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7.2.3 Trenches shall be kept away from buried
pipes containing hot fluids and from pipes liable
to temperature rise due to steaming-out.

7.2.4 It is of paramount importance to avoid
deterioration of signal lines due to ingress of
solvents, acids, etc., in the trenches. Where
possible the trenches shall be kept above ground-
water level.

7.2.5 The signal lines shall be at such a depth that
they are not damaged by traffic passing over
them.

7.2.6 Where trenches are made in soft soil, signal
lines shall be laid with sufficient slack (especially
at riser points) to prevent stresses.

7.2.7 Signal lines shall be laid on, and be covered
with sand, on top of which tiles shall be laid for
mechanical protection.

7.2.8 The location of trenches shall be clearly
marked and no excavation shall be allowed
without permission given by instrument
department.

7.3 Trunking and Conduits

7.3.1 Connections to vibrating or movable
equipment shall be by means of flexible metallic
conduit.

7.3.2 The trunking shall not obstruct traffic, nor
interfere with accessibility or removal of process
equipment (pumps, motors, heat exchanger
bundles). The layout of the trunking shall be such
that only the instruments in the immediate vicinity
will be disengaged, if a plant fire damages the
signal lines.

7.3.3 Trunking shall be routed away from hot
environments; places with potential fire risks such
as hydrocarbon process pumps, burner fronts of
furnaces and boilers, or where subject to
mechanical abuse, spilled liquids, escaping vapors
and corrosive gases.

7.3.4 In particular, trunking for electric signal
lines shall be routed away from high voltage
cables, overhead power lines, and switched
circuits of any voltage.
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7.3.5 Trunking shall be safely and -easily
accessible for maintenance purposes.

7.3.6 To avoid unnecessary bends, space for
trunking shall be reserved in plant structure, pipe
tracks, etc., in an early engineering stage.

7.3.7 Trunking shall continue after the last
multicore cable has been terminated for
accommodating the individual signal lines. The
trunking may end only when the quantity of
individual tubes is 3 (or less) or the quantity of
signal lines is less than what can be
accommodated in a 25 mm conduit.

7.3.8 For typical layout of trunking, refer to Figs.
2,3&4.

7.3.9 The conduits shall never be supported from
process piping.

7.3.10 Provision shall be made for thermal
expansion or movement of supports and swaying
of towers in high winds.

7.3.11 All conduits shall be fastened with pipe
clamps or U-bolts, and shall not be tack welded.
Substantial steel hangers shall be provided for
groups of conduits where it is not practicable to
clamp directly into building walls or structural
members.

7.3.12 Where fire damage is possible, adequate
flame  barriers shall be provided. For
thermocouple wires and other low current signal
wires, jacketing may be considered.

7.3.13 When conduits are sealed at both ends,
appropriate vents shall be provided between the
seals.

7.3.14 Thermocouple extension wires may run in
conduits or by means of multicore compensating
cables of appropriate metal. If the wire is run in
conduit, vapor proof fitting shall be used. A loop
of flexible conduit shall be used, when attaching
conduit to thermocouple heads.

36

49 Sl g ol ek Wb Slo, IS JUS B-F-V
il g BB 5 IS5 5 e jolate

JOS sl Lad oV s gla o3 5l izl ol #-F-V
>l 59 0ty dadly) jos cpotizme ojlu yo (Glu) SIS
3 455,55 )3 sl sigs 4

glasy sz B ol aw ley JISJUS Y=YV
2 S i sl Wl (5 JiSems byghs ool ol
SIS 0w b 5 (a8 ) S5 s dw sl a5 3l
Srosles YO Clouils 4 (Sloy S el o5 JUKw
P3P o

Skl 4 Gle, B JUS Sl wiges sl A=YV
gl anzle £ oYY

al @ sle Wy dbag 4 Wl 558 Lo codals’ 4-Y-Y
S 5 el 4SS S > b gl bl gl Yo=YV
p3Y S G b sl slaok @se 0 b zn (2
255 ol

“am b Ay e 0,5 hawg wb b cuSguls ads 1V-Y-V
Gz JB Sipe w4 wls g ead oS S0 U o
00 0,5 &S Sl by Cosgails 09,5 (gl disd (o) Khe>
ee o ojles slael Ly plasle gloles 4 peits
o9 48,5 S5 10wl (B Y5 gl ol s

Wyl 093y 23T 5,k 5l deds el a5 Slal> VY-Y-V
Sy ogh a8 )3 Lo 0 L B aled sl caisS s
wipnd Gl JiKw Glo pew plo 9 hsSses Slo e
Ded a8 )5 1 0 Cwlie BME L s ] (1 S0e

ool Lil g0 e 0 lbeusguls aladge VW-Y-V
58 L 10 Wb lagano] e calie sloaddss wiloas
g

2 Sl (See BisSsey Slanwg Slapew 1F-Y-Y
sl sy aiz b L lhug b g Jol> lo coSqails
b Cedgiils o e ST 5D 00008 sl 5B L Sl
g 5o 09l eolaiul Wb by ws Jlail sl slal
Ceigils adls Syl b ledisSge iy a4y Sadgails JLas]
D¢ oolaiwl Blass LB



IS

Mar. 2010/ \Y AN ool

IPS-C-IN-190(1)

7.3.15 The conduits shall be adequately sealed off
to isolate the flexible conduit entrances and the
conduit entrances to the control rooms. Seals shall
also be provided where conduit enters field
instruments.

7.4 Construction Details
7.4.1 Trenches

1) In paved areas between control center and
processing areas, trenches may be excavated
from the plain earth.

2) In plant floors and other areas with
reinforced concrete surfaces, the trenches shall
be fabricated to support ends of floor walls.

3) The depth of the trenches shall be
compatible with the quantity of signal lines
and required height of fill-back.

Where large quantities of signal lines cross or
branch-off trench depth shall be increased
locally. Trench bottoms shall have a maximum
slope of 10 degrees; transition to horizontal
surfaces shall have smooth curvature.

4) Width of trenches shall depend on quantity
of cables to be accommodated, and the corners
shall be compatible with bending radius of
armoured cables.

5) After cables have been laid, trenches shall
be filled with sand, cable covers (concrete slab
or breaks) and soil. Trenches in plant floors,
etc., shall be covered with a layer of concrete
to prevent ingress of liquids into the trenches.

6) At each riser point, trenches shall be
provided with a concrete adaptor for
connecting the above ground trunking.
Wherever possible, these adaptors shall be an
integral part of the plant floor.

Where riser points are liable to damage by
traffic, they shall be protected by free-standing
and sturdy mechanical structures.

7.4.2 Trunking

1) The trunkin

shall be firmly suﬁported;
wherever possible the supports s

all be
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arranged in such a way that cables can be
laid sideways into the trunkin%"l instead of
pulling them through consecutive holes.

2) To prevent stresses on cables, they shall be
suitably fixed in the trunking, especially in
vertical trunking.

3) Based on an average cable diameter of
approx. 25 mm, the following table 5 gives the
number of cables to be accommodated in each
standard size of trunking, leaving space for
individual signal lines, possible future
extensions.
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TABLE 5- NUMBER OF MULTICORE CABLES IN TRUNCKING WITH SPARE SPACE
Lol gLas b gilu,y b5 JUIS 5o gl aidsy Wi gl S Slawi -8 Jgaz

CHANNEL WIDTH (mm)
(yoadso) JUI gLy

50 100 150 200 250 300

CHANNEL HEIGHT (mm)
(yroado) JUU Lyl

50 100 100 100 100 100

NUMBER OF MULTICORE CABLES
&l acdy aiz slo b olows

8. FIELD INSPECTION AND TESTS

Refer to IPS-I-IN-100(1) "Inspection Standard for
General Instrument Systems"
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FIGURES
b S5

Thermo couple tip free from earth
(e.g. metal sheathed mineral insulated T.C.)

~——— Thermo couple head with 3™ terminal @
(for screen)

Signal cable
(Signal wires twisted)

Junction box in plant @

Bus bar (for screens) @

Terminal blocks
(for signal wires)

Multicore cable
(Signal wires twisted
in pairs or quads)

Screening (with insulation) e

Terminal Blocks @

/

1

1
«—/— Junction box @

/ in control room
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Fig. 1- SCREENING OF INSTRUMENT SIGNAL CABLES
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R @

- B N
@Copper tube "
) ’l

y )PLANT @
: = — PLATFORMS
1

J

Yo S oY1 2

F5 505 lamwg L5 -Y W RETO N Slaasls (6550 =)

Oy gl =0 J5 50y Slanwg Gla b lp Jlasl 4 -F

Fig. 2- TYPICAL INSTALLATION OF INSTRUMENTATION CABLES IN THE PROCESSING AREA
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@ Drill or punch holes 15 mm />

6 Compression type couplings : —
C\
~&

Tie with
soft copper strip

Trunking

@(Cable channel)

2
1 in. Air supply line

(Close to cable channels @ 1/2 in. Air supply /
but clear of sides)

2 in. Main air supply line Copper tube PVC sheathed

9 to instrument

7 Core copper tube Cable@ @Reducer 1/2 in. 1/4 in.

Place extra valve 1/4 in.

Sheet steel adaptor

>
. Instrument
12
Compression type connectors H!-

if necessary
(Only when pvc tubes are used 13 @Air filter and reduc& @

for underground service and
copper tubes above ground)

Concrete adaptor
P14

Ground level 15

DETAIL OF TERMINATION OF
MULTICORE PNEUMATIC CABLES

7 Core pneumatic cable(s)

(Allow approx. 2m slack) 16
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Fig. 3-TYPICAL INSTALLATION OF INSTRUMENTATION CABLES IN THE PROCESSING AREA
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)

E Inspection tee 1 in.

Trunking
(Cable channel)
13

1 in. smooth bare
flanged coupling

Junction box
With terminal block(s)
at approx. 1500 mm above floor

1 in. socket
and reducer

Connector

11 6 Flex. conduit

Steel sheet adoptor

concrete adoptor
<—@ @ DETAIL OF TERMINATION OF

MULTICORE THERMO COUPLE
EXTENSION CABLES

Muticore T.C. extention cable (s)
(Allow opprox. 2 m stock) @

F - Sl o 7 o

JEY LY ol anl b aguils -0 dosw 90 6l anwgs BT -F  oul ) e omld oo cwibmnl Y Y sl ) sl -)
Oy YU G yando YO+ Sgu 50 ey sl Seb b oVlasl aes -1 Gllassl LB codgquils -A Jlasl -V oxol ) oaialS has 9 SS g = &
(5 JUK) gos JU VY o Joe VY g0V gl amio Joe =V ) (gl als, s BIS-Y .

(ool o Sl s 2 ¥ 305 19) S, a2 LS50 5 (5] dmnst (sl S 1 ¥

lah; wiz JisS 905 sl arwgs Sl bl ok Sl 10

Fig. 4-TYPICAL INSTALLATION OF INSTRUMENTATION
CABLES IN THE PROCESSING AREA
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@ CONTROL ROOM WALL

@ CABLE SLEEVE\ @ BULKHEAD PL7

\lVERTICAL
L PERFORATED

@ MULTITUBE CABLE

CABLE
TRAY f
BULKHEAD / " }
@ UNION : SEE ol J
/ BULKHEAD b
BULKHEAD UNION o
PLATE @

C SIDE VIEW "X"
— ] =]
)

= ili i =1
—if =]
STRUCTURAL ANGLE @
i=ili ilil=1 /7
BULKHEAD /
@ UNION sl acns
@ JUNCTION BOX / @
MULTITUBE GLAND TYPE 1
\ /7 € INVERTED
CHANNEL
[o] [9]
C TYPE-3 X
CLAMP
[o] [o] @
. TYPE-2
\/\/
O- Sl o1 =
Yes-F  ogas Jotlge S Y 0 y5elo 5 040 JLasl - Jlasl amio -
Y 5 -A osSae JUIS -V o3l o =5 ) g -0
(@U)@}g RVES LY "X Gub rgal =) LB edle -y - Jyss LBU‘ )lxo -9
o).:f—\& (QU)@}J&.?‘_QUM.:J)’—\\C Jlasl s - VY
Note: Cable trays shall be installed vertically gl eal (g3ges jsb 4wl BB sle o i s)9l0L

Fig. 5- TYPICAL MULTITUBE CABLE INSTALLATION
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00
© 6 6 o ol|ogols © o ° . o 4 o
DETAIL "A"
TRAY JOINTING @
| MOUNTING DISTANCE 2000 DETAIL "A
HJW <:> o
v
@f‘%iﬂoooooo‘ 1 : {o o o o o o
[
COPPER TUBES. MOUNTING STRIP@ <
PVC SHEATHED E
oS £ e
Z. o
[sa]
|52
GROUND LEVEL C 2 z
4 4 4 2 LB
K < KK
% y 4 L] SRKK AN § \% s o» L
\ 300 \ \ 300
| | I |
- ISl oI 2
A olse-Y gowda Yoo o 05 o alols -Y b o 30,5 Jaio Als > )
Q.A.A)c!a...t—f OMM)‘}:—& wésgwybwuy—f
ITEM QUAN. SIZE DESCRIPTION MATERIAL
1 50 x 50 x 6 Angle iron. Equal  ggbwo « Sp] i Steel V)
2 6.35 x 25.4 Black bolt & nut  olow 6 340 9 Z=n Steel oY gd
3 6% 20 Roofing bolts & nuts Galvanized Steel
X . e . = .
s 0 x40 3 T 0 jilglls oY g
Washer, round, flat, black Steel oY gd
4 8 oo Blo w355 (g
Mounting strip for cable tray Galvanized steel
> 19317 JU (o 8] 52 i g 0 jilglls oY g8
Notes: LTI
1) All dimension in millimeters unless stated 3 (o a5l S abloe fhesle 4 olal den ()
otherwise. 205 ke
2) Dimension "X" to be 500 mm, unless stated 5590 £y a8l el ado B¢ "X slal (Y
otherwise. <
20,8 ol

Fig.6-TYPICAL INSTALLATION AND MOUNTING OF CABLE TRAY

HE (o (3055 Hlgm 9l diged —F S
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STRUCTURAL STEEWORK

®

EXPANSION JOINT

@ (SEE NOE 1)
6x50 mm
MILD STEEL BAR

WELDED TO
STEELWORK
(SEE NOE 2)

®

MICC CABLES

O

\ CABLE TRAY @

1/4"x37 mm BOLT,
NUT & WASHERS

HANDRAIL SUPPORTING

.ﬁ ANGLE

SEE NOE 3

DETAIL "A"

CABLE TRAY MOUNTING
TO STRUCTURAL STEELWORK

PLATFORM

®

1/4"x37 mm BOLT,
NUT & WASHERS

7 ©

\ CABLE TRAY @

PLATFORM SUPPORT

CHANNEL
o

76x38 mm MILD STEEL CHANNEL

(SEENOTE2) — |
[}
° DETAIL "B"
LENGTOILH#;J;?;% 82 o CABLE TRAY MOUNTING O
CABLE TRAY AND / TO PLATFORM
PLATFORM SUPPORT

CHANNEL

@

OIY) Y ISl o1 7 o
Y oslol ) (saV5h Wiy 4 osh s 5 Vgh o yankia £ xBe ST (5 4z ) (5915 4] anss Ll =Y (50Y5 iny ol )
s B s 5955 o A Sliz oY oyl 5 g i ok % TV g ? JU e 0 Gone Ble Gl -F (1S azy
(0S5 4z 55 ¥ (5,000l ar) yiendeo YEXYA o5 0¥e8 ii -\ [S SRIPRVHRVE Cpi-PEe RIS OWEL B R UARVE G S« S Se B SR P4
oSus s BS w 59,5 Jaw B Gldim 1Y sl e 65 003 lag S5 JUIS 5 B e ojlail 4y S L Jobo VY

Fig. 7 (1/2) - TYPICAL MOUNTING DETAILS FOR CABLE TRAYS

J.g‘S ,__gl.b w LS‘)'? —ad 4.39.03 uw)-"— \/Y) V‘J&w
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*Notes:

1) Expansion joints occur in the structure
steelwork, tray is to be cut to have a 50 mm ...gap
and the cable to installation length at the joints to
allow for steel structure expansion.

2) All cable tray support is to be 1200 mm apart
as maximum.

3) MICC cable installation on cable tray shown
for detail “A” is typical applies to detail B&C a
well.

4) Shaded areas indicate new installation.

5) Dimensions are in millimeters except where
otherwise special.

6) Symbol shown as a circle enclosing a number
indicates item relevant M.T.O sheet.
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CABLE TRAY @

6x50mm MILD STEEL FLAT BAR
WELDED TO LADDER
AT EVERY 1200mm MAX.

INTERNAL \

1/4"x37 mm BOLT,
NUT & WASHERS

@ PART OF CAGE

S]

@ LADDER —\|

o

O‘OO

@ STRUCTURE OR VESSEL

DETAIL "C" (ELEVATION)

CABLE TRAY MOUNTING
~— 230 —=| TO LADDER (WITH PROTECTION CAGE)

STRUCTURE OR VESSEL

®

PART OF CAGE
T =

®

1/4"x37 mm BOLT,
NUT & WASHERS

® &ﬁ/@

PART OF CAGE
DETAIL "D"
PLAN VIEW OF CABLE TRAY

MOUNTING TO LADDER (WITH PROTECTION CAGE)

(YIY) Y Il w81 =
6M\Y-~,":SL»d.Lolé)_m)oQL,o)j@oq&&y(g%?xm)ﬁ)}oYp&e@w—\” Oy bojlw =Y J...lfw—\
obey -F iS5l (Sond -0 L“ﬂ‘sﬂ:%s@i%%**‘/@x -¥
(Al 48 1) b5 & JIS s 59,5 s (6l C Sl -
(bli> andd L) Lo g a4 ol Jlew glp B s Jol5 asis D olsye -A

Fig. 7(2/2) - TYPICAL MOUNTING DETAILS FOR CABLE TRAYS
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@ CONCRETE FLOOR COVERED WITH RED COLOURED CONCRETE @
N : ¢ < “ 4 a N a’ < < °
T e ﬂ
‘4 ip] < s |a 4«
o e, - . P s
’ @ CABLES .
. S
5 ") FILLED WITH WASHED SAND / OO ] .. © "_NATURAL GROUND
(FINE GRADE) A o @
REINFORCED CONCRETE . q - ’*gt* -
? 8mm 200X200 welded mesh £, @©
80 | A 80
SEE NOTE 1 BELOW W (MAX 1500 mm)
6 DETAIL OF TYPICAL CABLE TRENCH INSIDE BUILDINGS
STANDARD PRECAST CONCRETE CABLE MARKED TO BE USED FOR 7
GROUND LEVEL INDICATING ROUTE OF TRENCH AT INTERNALS OF 30,000 mm AND AT
@—\ - CABLE JOINTS AND POINTS OF DEVIATION OF TRENCH ROUTE. @
v
5 .
2y 0 .
X NATURAL GROUND
250
BACK FILLED WITH - - @
WELL CONSOLIDATED 500 z
EARTH Q
8a}
PRECAST CONCRETE SLAB g . - =
TO PROTECT CABLES DA 1m0
ALONG FULL LENGTH S
OF THE TRENCH >
=) o
CABLES o a
FILLED WITH WASHED SAND /
(FINE GRADE) A S
| A |

SEE NOTE 1 BELOW
A= Jss o381 z
(o &9 0t asle bons -0 hrhaw=F S ¥ b e =Y K5 £ 58 b 0 oy <)
33 e (300 Lt 53 oolital (sl BIS Coodle b o i lo s llinl (LB 3m A baplaisle J3ls LIS 4l aiges ol -
oy 03728 S Lond py 4ty Ve ae) i -8 BS 4l e ol bl g BIS VLl o g ke Yoo oo Lolgd
oy £95) 4tnds sl b o -\ azil JolS Jsbo o bn blS cbilis (gl (LB o aiss )

Fig. 8- DETAIL OF TYPICAL CABLE TRENCH OUTSIDE BUILDINGS

L oS lw 49 e S alily Oldje aiges —A S

Notes: 152919k
. . . laus Sy dbly yiendis YO+ B YO Wb A sl

1) Dimension A to be 250 to 750 mm depending o ‘ M; e VO LTE 2l A sl )

on no of cables lay in the trench it raises by Frozheo VO (slaaskad ;5 asils ;o oud ouiblss sleklS

increment of 75. YU

2) Consideration should be given to increasing aba>de BB (o, a5 plal> 0 B Gee o5 aslal (¥

depth B where there is applicable spillage of

g wb @l sl ol olesd b g 8 Slge I
deleterious petroleum products and/or chemicals.

el Jgdue SIS
b ogd oolitul JIS cLail o b pgase oDle 51 (¥

wles et |y Jlail e e 5 510s

3) Special marker to be used of cable joints to
indicate voltage and location of joint box.
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DIMENSION TO SUIT MARSHALLING BOX @

@ 15 mm DIA. HOLE /

3 4-FIXING HOLES TO SUIT
MARSHALLING BOX

< )WELD

60\ )
"

~

o
2]

-

T

. R

PR Ny EPSSR PR

600

50X50X6 mm ANGLE

WELDED TO CHANNEL
(SEE NOTE BELOW)

6 GROUND LEVEL
vvvvv ,} i

CONCRETE 1:2:4

5

4444444444444444444444
1900

300

500

@
150X150X6 mm
. MILD STEEL PLATE |-}l I, - :
WELD TO CHANNEL Til_L-+ L

300
SQUARE
RAIN CANOPY (SEE ENLARGED DETAIL)
@ /

/7

600

FOR MARSHALLING OR DIST BOX OUTLINE
11 SEE MANUFACTURERS DRAWINGS
EARTHING CLIP TO BE FIXED TO
12 WIRE ARMOURING OF CABLE

16 mm2 BARE
COPPER CONDUCTOR

CABLE PROTECTION PIPE TO BE SEALED

I

|

|

|

|

|

|

|

|

|

|

|

]

13 } ‘I’

AGAINST INGRESS OF MOISTURE BY A \]_L‘
T T
|

|

|

|

|

|

|

|

|

|

|

|

|

|

MIXTURE OF ASBESTOS POWDER & CEMEN

2" DIA MILD STEEL PIPE

- Sl oD 7
6 Kbsr —F Sl e glodiar conlio Cul clgs s 30cF ¥ iaila 10 418 b #losm Y Sigll e arn (gl comlie slugh— )

¥ o= =Y Qt.o)'@la“.—? (OsS azgi 5 Lg)5'|.>le~ a) JU 4 yioadeo Do xQxf ouds Ohez (g 0
JUS @ oads hgz> ends YO x V0o xP MS) oy oY gd dmas -A

D5 dxxl e oaizle gleacss 4 - Sl )b b aoje8 axs O35> -V (35l a9 00 Sy Slsie ) ob wle -9
o o 5 599 31 gl b Cashs, 5585 pie sl ool 48 LIS ili 4l VY 05,5 Jog LIS 0 4 e 85 e il 0,05 1)
(@f):,o,,lﬁ&\f);';.édw&ou—\f @qlY)Jaélg(MS)ﬁjje\JséaJy—\\“.o}&kg_xq

Fig. 9- METHOD OF MOUNTING MARSHALLING & DISTRIBUTION BOXES
Sl ylo g 29595 S x> 40,5 Hlguw Jhgy -1 S5

Notes: I
Length of angle shall be increased if two Jsb twigd ceal mo Soop Sdli)le 4 g0 S
marshalling boxes are installed adjacent to each. el Lol 0l i

Other.
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FRAME TO BE ALL WELDED CONSTRUCTION

Ve B M1
5 0siliigy 00 izl Sl a5 steslia Yo+ L o3lyllS( MS) o5 oVg amio jiarhon S5 b ol VL )
05l (i Sl 2l g 0y0e ¢ anleaV e JlB b gy ahowsy QU 4 03l 05 SV 58 Amio edd 6l fredko A Sl L g9 Y
Al Selole mje5 lraaz QB caslio b o3lasl -F arlie 00 XF 05 5Yg8 Slo Al -
Aol Sl le m5s8 Gleasr CB calie b ojlail -0
& yiarkee YOXY (MS) 45 o¥g6 Gilos aloo -V oo s raskio VY 18 L 0 jge gl 6 piarkes 10 B g -5

: 6a9lsl
sl ond 6, Kasm £55 5| (Kan b S el

Fig. 10- ISOMETRIC VIEW DETAIL OF RAIN CANOPY FOR MARSHALLING

& DISTRIBUTION BOXES
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TOP OF FRAME TO BE COVERED WITH I mm

606
GALVANIZED M.S SHEET WITH 100mm. OVERHANG
3 B ALL AROUND @ B
[ i1
: |
= 9 .
=g i |l INTERMEDIATE CROSS Ly
2 50x6 mm. M.S FLAT BAR . MEMBERS TO BE FITTED .
Sh= | ] AT INTERVALS OF 60MM f
e DEPENDING ON LENGTH
¥ 5 OF SWITCHBOARD
55 ~
2 <
m
F
® S5 ;
—
s
(2
=
| ] Hog
£
o
DIMENSION TO SUIT SIZE OF DISTRIBUTION BOXES b
N

- g5l oMl 7

g oiligy ond (sl SLLI s a5 aslia Voo b o5uils)lS (MS) )5 0Ysd amio yiankie oK b aS B oYL -)

S oskia YO XY (MS) o5 oYgs Cilo aba -

G yoslen 0+ X & (MS) o5 o¥gs Blo als -F

(05 4z g5 13 ¥ oo)leds (5 )slol 4y ) ek 7+ Jolos> -9

Fig. 11- PLAN VIEW DETAIL OF RAIN CANOPY FOR NON WEATHER PROOF LARGE
DISTRIBUTION BOXES

Ign 51 51 Badxo 9o &3395 Syp b a5l p (b alw Ol alds gloi -V JS&

Notes:

1) Rain canopy for distribution box to be
constructed similar to rain canopy for marshalling
box given on this drawing.

2) Width of frame to be increased if necessary
depending on width of distribution box to give
150 mm overhang at front of distribution box.

3) Frame to be all welded construction.
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