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Abbreviations:
AARH : Arithmetic Average Roughness Height
AC :  Alternating Current
AWG :  American Wire Gauge
CPU :  Central Processing Unit
CRCA : Cold Rolled Cold Annealed
DCS : Distributed Control System
DPDT : Double Pole Double Throw
DPST : Double Pole Single Throw
DTM :  Device Tool Manager
DVD :  Digital Versatile Disc
EDDL :  Electronic Device Description Language
FDT : Field Device Tool
FF . Foundation Fieldbus
FISCO :  Fieldbus Intrinsically Safety Concept
FNICO :  Fieldbus Non-Incendive Concept
HART :  Highway Addressable Remote Transducer
HIC :  Hand Indicating controller
HMI :  Human Machine Interface
HT . High Tension
/o :  Input /Output
Ip . Ingress Protection
U . Interface Unit
LAS :  Link Activity Scheduler
LED . Light Emitting Diode
LT :  Low Tension
MAWP :  Maximum Allowable Working Pressure
MCB : Miniature Circuit Breaker
MCC . Motor Control Center
MR :  Material Requisition
NB 1 Nominal Bore
NC . Normally Close
NO :  Normally Open
NPT 1 National Pipe Threads
NPTF . National Pipe Threads Female
NPTM :  National Pipe Threads Male
P&ID :  Piping and Instrumentation Diagram
PID : Proportional, Integral and Derivative
PLC . Programmable Logic Controller
PTC :  Performance Test Code
PTFE . Poly Tetra Fluoro Ethylene
PVC :  Poly Vinyl Chloride
RAM :  Random Access Memory
RB :  Rockwell Hardness in B Scale
RTD :  Resistance Temperature Detector
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RTU :  Remote Terminal Unit

SOV :  Solenoid Valve

SPDT :  Single Pole Double Throw

TFT :  Thin Film Transistor

TMR :  Triple Modular Redundant

UPS :  Uninterrupted Power Supply

URV :  Upper Range Value

wC :  Water Column

Instrumentation Standards Committee
Convener : Mr. Rajiv Gupta

Members : Mr S Bhowal
Mr M Nandi
Mr R K Gupta
Ms Rima Kundu
Mr S Mahesh Kumar
Ms. N.P.Guha (Proj.)
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1.0 GENERAL
1.1 Scope

1.1.1

—
—
[\

1.2

1.2.1

1.2.2

123

This specification together with the attachments covers the design and engineering of
instruments, control systems, accessories and materials, along with special test equipments,
where the supply is part of a package being supplied by vendor. This specification is general
and all instruments/systems included may not be required for the proposed package. The
scope shall be as defined in the scope of supply of Instrumentation.

The detailed scope of work, specific job requirements, exclusions, deviations, additions etc.
if any, will be indicated in Scope of Supply of Instrumentation and Job Specification of
Instrumentation included in the material requisition.

This specification provides only the qualitative specifications of commonly used
instruments. Specifications of Instruments not covered in this specification shall be
submitted by vendor for review by Purchaser.

Vendor shall be fully responsible for design, material selection, sizing and selection of the
proper instruments for their system. The compliance to this specification does not absolve
the vendor of the responsibility towards contractual obligations with regards to
completeness, proper selection, satisfactory operation and easy maintenance of the unit.

All items, as offered, shall be field proven and should have completed trouble free
satisfactory operation for a period of minimum 6 months on the bid due date in the similar
application with the process conditions similar to those as specified in the purchaser’s data
sheets. Items with proto-type design or items not meeting provenness criteria specified
above shall not be offered

In the event of any conflict between this specifications, data sheets, related standards, codes
etc., the vendor shall refer the matter to the purchaser for clarification and only after
obtaining the same should proceed with the manufacturing/engineering of the item in
question. DCS/ PLC is not included in this specification. Vendor shall refer specifications
attached separately in case DCS/ PLC is included in scope of supply.

Bids

Vendor shall provide the following information along with their offer:

a) Compliance to Complete Material Requisition/Tender.

b)  Utility requirements including Power consumption and Instrument air supply
consumption. The offer shall indicate the power requirement for Uninterrupted Power
Supply (UPS), Non-UPS and DC power clearly indicating the locations for each.

c)  Estimated heat load for the equipment located in control room.

d)  Control room size and layout (Tentative)

Vendor shall clearly define the operational philosophy proposed, which shall be in line with
requirements specified in the job specification. Vendor shall also clearly indicate the
provision of control panels and control systems required for the package along with offer.
Documents like Instrument list and typical specifications and any other details if submitted
by vendor in their bid, shall not be reviewed and shall be retained for records only. All such

details shall be submitted by vendor only after the finalisation of P&ID (Piping and
Instrument Diagram) during detail engineering. No implication shall be admissible on the
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basis of these documents and vendor shall be responsible for completeness and correctness
of the same with respect to Purchase Requisition/Tender.

1.2.4  Vendor's offer, catalogues, drawings, instrument manuals etc. shall be in English.

1.2.5 In addition to mandatory spares, commissioning and consumables indicated elsewhere in
this specification, Vendor shall also quote recommended spares for 2 years normal operation
for the complete instrument and control system for the offered package.

1.3 Applicable National/International Standards:

1.3.1 Design and terminology shall comply, as a minimum, with the latest edition of following
codes, standard practices and publications, unless otherwise specified:

AGA American Gas Association, Gas Measurement Committee
Report No.3 Orifice Metering of Natural Gas and Other Related
Hydrocarbon Fluids — Concentric, Square-Edged Orifice
Meters
Report No.7 - Measurement of Natural Gas by Turbine Meter
AG181 Foundation Fieldbus System Engineering Guidelines
ASME Americau Society of Mechanical Engineers.
B 1.20.1 Pipe Threads.
B 16.5 Pipe Flanges and Flanged Fittings: NPS 1/2 through NPS 24
Metric/Inch Standard
B 16.47-B Large diameter Steel Flanges: NPS 26 Through NPS 60
Metric/Inch Standard
B 16.20 Ring Joint Gaskets and Grooves for Steel Pipe Flanges.
ANSI/FCI  American National Standards Institute/Fluid Controls Institute
70.2  Control valve seat leakage classification.
API American Petroleum Institute
RP 520 Sizing, Selection and Installation of Pressure Relieving
System in Refineries.
Part-1 - Sizing and Selection
Part-1I - Installation
RP 521 Guide for Pressure Relieving and Depressurising Systems.
RP 526 Flanged Steel Safety Relief Valves.
RP 527 Seat Tightness of Pressure Relief Valves.
MPMS Manual of Petroleum Measurement Standards.
RP 551 Process Measurement Instrumentation.
Part1 - Process Control and Instrumentation.
RP 552 Transmission Systems
RP 554 Process Instrumentation and Control
RP 555 Process Analysers
S 2000 Venting Atmospheric and low pressure storage tank.
S 670 Machinery Protection Systems
ASME American Society of Mechanical Engineers.
- ASME Boiler and Pressure Vessel Code (BPVC), Section VIII,
Division 1: Rules for Construction of Pressure Vessels.
PTC 19.3 TW :2010 & ERATA 2012
- THERMOWELLS Performance Test
MFC-3M  Measurement of Fluid Flow in Pipes using Orifice, Nozzle
and Venturi
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MFC-14M Measurement of Fluid Flow in Pipes using Small Bore
Precision Orifice Meters

ASTM American Society for Tests and Materials
BS British Standards
EN 50288-7  Multi Element Metallic Cables used in Analogue and Digital
Communication and Control — Part-7 : Sectional
specification for Instrumentation and Control cables
EN 10204  Inspection Document for Metallic Products
IBR Indian Boiler Regulations.
IEC International Electrotechnical Commission.
60079 Electrical Apparatus for Explosive Gas atmosphere.
60085 Electrical Insulation — Thermal Evaluation and Designation
60332 Tests on electric and optical fibre cables under fire conditions
- Part 1-1: Test for vertical flame propagation for a single
insulated wire or cable - Apparatus
Parts and Sections
60529 Classification of degree of protection provided by enclosures.
60534-2 Industrial Process Control Valves-Flow capacity.
60584-2 Thermocouples — Tolerances
60751 Industrial Platinum Resistance Thermometer and Platinum
Resistance Sensors
61285 Industrial Process Control Safety of Analyser Houses
61000-4 Electromagnetic compatibility for Industrial Process
measurement and Control equipment
61158 Foundation Fieldbus Specifications
61804-3 Functional blocks for process control — part 3 Electronic
Device Description Language (EDDL)
IS Indian Standard
5 Colours for ready mixed paints.
319 Specification for free cutting Brass bars, rods and sections
1239 Mild steel tubes, tubulars and other wrought steel fittings
1271 Specification of Thermal Evaluation and Classification of
Electrical Insulation
1554 PVC insulated (heavy duty) electric cables-working
Part I voltage upto and including 1100V
2074 Ready mixed paints, air drying, red oxide- zinc chrome.
3624 Specification for pressure and vacuum gauges
5831 PVC insulation and sheath of electric cables
7358 Specifications for Thermocouples
8784 Thermocouple compensating cables
ISA International Society of Automation
S-5.2 Binary logic diagrams for process operations.
S 7.0.01 Quality standard for Instrument Air
S-75.xx Standards related to Control Valves
ISO 5167 Measurement of fluid flow by means of orifice plates, nozzles and venturi
tubes inserted in circular cross-section conduits
ITK Interoperability Test Kit (latest version)
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NACE National Association of Corrosion Engineers
NEC National Electric Code
NEMA National Electrical Manufacturer's Association

1.4

1.4.1

142

1421

1422

1423

1424

NFPA-496  National Fire Protection Association - Purged and pressurised enclosures for
electrical equipment

OSHA Occupational Safety and Health Authorit.

SAMA Scientific Apparatus Maker’s Association

Drawing and Data

Detailed drawings, data and catalogues required from the vendor shall be as per Vendor
Data Requirement attached elsewhere in the Material Requisition / Tender.

The minimum requirements expected from the various documents listed in Vendor Data
Requirement shall be as follows:

Document Control Index (DCI)

This document lists out all drawings and documents prepared and/or submitted by vendor to
purchaser after placement of order through vendor portal. Following information shall be
available in this document:

a)  Name and number of each drawing and document listed.
b)  Expected and Actual date of submission to purchaser.
c) Review category of the documents

Instrument Index

Instrument Index lists out all instruments appearing on the P&ID without any exception. It
is a basic instrument document which is necessary for the smooth execution of a job and is
also a reference document after the completion of job. Instrument Index shall be prepared in
EIL Format. In case, any other format is used, it must contain all information as listed in
this format as a minimum.

Sub Vendor List (for Instruments and Accessories)

This document shall list out all instrument items and accessories including control system
along with the name of the sub-vendors from whom vendor is likely to procure these items.
Instrument Sub-vendor shall meet the enlistment conditions of EIL approval at the time of
placing the order on sub-vendor for the Project Approved Vendor List. The EIL approval
conditions are available with the Sub-Vendors. Vendor shall follow the approval
requirement.

For Instruments / items not covered in the vendor list, Vendor shall get approval from
purchaser/ owner for the vendors proposed, prior to the placement of order. In such cases the
sub-vendors suggested shall be manufacturer of repute and it shall meet the provenness
criteria specified in this document.

Instrument Sizing Calculations

Instrument sizing calculations provide information regarding sizing (as per standards
specified else-where in this document), type, selection and other related information.
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Following sizing calculations shall be applicable, in general, duly approved by the authority
indicated in Vendor's Standard Quality Plan;
a) Control valve including noise and velocity.

b) Pressure relief valves/pilot operated pressure relief valves/rupture disc/breather
valve/flame arrester.

c) Flow element including orifice plates, averaging pitot tubes, venturi, flow nozzle etc.

d) Utility consumption calculation including power supply (UPS/Non UPS), Instrument
air, steam for tracing, cooling water, nitrogen etc.

e) Cable sizing calculations for power cables.

f) Intrinsically safe loop calculation for proper selection of cables considering various
entity parameters.

g) Segment loading calculations.

h) Thermowell wake frequency calculations as pe ASME PTC 19.3 TW-2010
1.4.2.5 Utility Requirements

This document lists out the following information regarding utilities required by the vendor;
a) List of utilities required i.e. Power (UPS, Non UPS), Instrument air, Cooling water,
steam for tracing, Nitrogen etc.

b) Location and estimated/actual requirement at each location. The requirement shall be
listed as minimum/normal/maximum.

¢) Incase of AC power, the In-rush current with duration and power factor shall also be
indicated for each location.

d) In case of cooling requirement of any instrument/equipment, vendor shall provide the
detail of pressure/flow requirement with location.

1.42.6 Nozzle Elevation for Level Instruments
Nozzle elevation for level Instruments represent the nozzle elevation, nozzle sizes and

rating, requirement of stand-pipes, type of level instrument etc. for all the vessels, columns,
exchangers and tanks.

1.4.2.7 Purchase Requisition (PR)

Purchase Requisition shall contain following information as a minimum but updated in line
with the finally accepted offer of the successful vendor including:-

a) Instrument specifications including detailed instrument data sheet and special
requirements, if any

b) Testing and Inspection requirements

c) Vendor data requirements

d) Other related documents like Standard Specifications, Quality Assurance requirements etc.

1.4.2.8 Functional Schematics

Functional Schematics details out the functionality of all the loops shown on the P&ID
including their correlation. The schematic shows all the hardware necessary to configure a
loop including their physical location, their interconnection and important software blocks as

applicable to make a loop complete. Similar loops may be combined under the same
functional schematic.
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1.4.2.10

1.4.2.11

1.4.2.12

1.4.2.13

1.4.2.14

1.4.2.15

1.4.2.16

1.4.2.17

Logic diagram is a logic representation of process interlock and shutdown system and details
out the functionality, in a schematic form, as either process cause and effect table shown on
the P&ID or in a separate write-up. The schematic shall be prepared based on ISA S5.2 - A
Binary Logic Diagrams for Process Operations and shall show the physical location of
Input/output devices, their interconnection with functional blocks, bench status of all
electrical devices etc. The schematic shall also be supplemented with operational
requirements like startup and process bypasses, reset and shut down push buttons, selector
switches, status lamp etc.

Segment Drawing

The FF segment drawing provides the complete segment design details indicating all the
devices of a segment, the Tag names, device control/monitoring functional requirements,
spur length, FF Junction box barriers connectivity, termination details, location of JB etc.

Instrument Loop drawings

Each loop shall have a separate Instrument Loop drawing which shall show each component
from field device to final receiver including physical location; initiating device, its terminal
number; junction box with its terminal number; cable number with pair number/polarity;
receiver instrument terminals/cabinet terminals; system functional blocks of loop in
simplified manner (without configuration details).

Control Room Layout

Control room layout drawing shall show the location of control panels, system cabinets,
marshalling racks and other auxiliary cabinets, consoles with monitors, hard wired consoles,
printers, non-system panels/cabinets including panels/cabinets for packages, LEL panel, fire
alarms panels or any other equipment required to be installed in control room. The layout
shall be prepared on control room architectural drawing and shall also show layout of
equipment in engineering room/computer room etc.

Panel Front Arrangement

This drawing shall show the arrangement of panel mounted instruments like indicating
instruments, alarm annunicator, indicating lamps, push buttons/switches etc. including their
approximate sizes and their mounting locations.

Configuration Diagram

This drawing is a graphical representation of all major hardwares required in a configurable
control system which are necessary to meet all the expected functional requirements.

Dynamic Graphic Display Drawings

These drawings provide a graphic representation of P&ID's arranged in a sequence which
when displayed on the HMI, shall provide easy and logical operational views.

Input/ QOutput Assignment

This document indicates the physical assignment of various I/O modules and their respective
channels to various physical inputs and outputs.

Instrument Duct/ Tray/ Trench Layout
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Instrument duct/tray trench drawing shows the routing of main instrument duct/tray trench in
the unit/plant. The drawing shall be prepared on plot-plan/ Equipment layout and shall show
the size, cross-section at various locations, general notes, symbols, reference drawings and
the control room entry.

1.42.18 Instrument Location Plans
Instrument Location Plans shall show the location of instruments, location of tapping points,
location of local panels, junction boxes, main cable trenches, instrument air distribution
scheme etc. These drawings are prepared on equipment layout drawings in 1:50 or 1:100
scale depending on density of instruments.

1.4.2.19 Imstrument Cable Schedule
The instrument cable schedule shall show all instrument and power cables required for
complete instrumentation. The document shall show tag number, cable number, type, length
and size of cables, type of junction box, identity of local panel, control room panel/cabinet
location etc. The document shall also show the size of terminals considered for power
junction boxes and the dimensions of cable considered by the contractor.

The cable schedule document shall include all single & multi pair cables indicating
terminations of instruments, field junction boxes and respective termination in satellite rack
room cabinets. The instrument cable schedule shall be prepared on EIL format.

1.4.2.20 3D Modelling:

Whenever 3D modeling is included in package vendor’s scope, it shall include the following
instrumentation items as a minimum:

a. Instrument Cable Duct.

b. Analyser shelter/ cabinet.

¢. Local Control Panels.

d. Prefabricated Hook-ups

e. Gas Detectors

f. CCTV

g. Instrument Junction Boxes

h. Instrument Stanchions and Canopy

2.0 DESIGN PHILOSOPHY

2.1 Instrumentation shall be complete in every respect in accordance with latest approved
P&IDs for the safe, efficient and easy operation, start up and shut down of the plant.

2.2 All instruments and equipments shall be suitable for use in a hot, humid and tropical
industrial climate in which corrosive gases and/or chemicals may be present. As a
minimum, all instruments and enclosures in field shall be metallic construction, dust proof
and weatherproof to IP-65 as per IS/IEC-60529 and secure against the ingress of fumes,
dampness, insects and vermin. All external surfaces shall be suitably treated to provide
protection against corrosive plant atmosphere.

23 The design of electronic instruments shall be in compliance with the electromagnetic
compatibility requirements as per IEC 61000-4 'Electromagnetic compatibility for Industrial
Process measurement and Control equipment.
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24

25

2.6

Instrument Requirements for Classified Area:

a)

b)

)

d)

e)

f)

Certified Intrinsically Safe (IS) equipment as per IEC-60079-11 shall be used, in
general, in hazardous area, for conventional loops.

Field instruments in fieldbus loops shall be designed and certified as per the hazardous
area protection specified in Job Specification.

In case intrinsically safe equipment is not available, flameproof enclosures as per IEC-
60079-01 may be considered.

Junction boxes, cable glands and accessories required for flameproof instruments shall
aiso be certified flameproof.

All non flameproof panels and cabinets installed in classified area shall be purged as per
requirements specified in NFPA-496, as a minimum.

Other type of protection specified in [EC-60079 shall not be used.

Statutory Approvals

a)

Contractor shall be responsible for obtaining all statutory approvals, as applicable, for
all instruments and control systems.

b) In addition, equipments/instruments/systems located in the hazardous area shall be

c)

certified by the local statutory authorities for their use in the area of their installation. In
general following certification shall be given:

i)  For all intrinsically safe/ FISCO/FINICO/ explosion proof/flameproof equipments/
instruments/systems or equipments with any other type of protection allowable as
per this package which are manufactured abroad and certified by any statutory
authority like Laboratorie Central Des Industries Electriques (LCIE), British
Approval Service for Electrical Equipment in Flammable Atmospheres (Baseefa),
Canadian Standards Association (CSA), Factory Mutual(FM), Underwriters
laboratories(UL) etc. for compliance to ATEX directives or other equivalent
standards. All these equipments/ instruments/systems shall additionally have the
approval of Petroleum and Explosives Safety Organisation (PESO)/ Chief
Controller of Explosives (CCE), Nagpur, if installed in INDIA and the same is
mandatory.

ii) For all flame proof equipments manufactured locally (indigenously), the testing
shall be carried out by any of the approved test house like Central Institute of
Mining & Fuel research (CIMFR)/ Electronics Regional Testing Laboratory
(ERTL) etc. The equipment shall in addition bear the valid approval from
Petroleum and Explosives Safety Organisation (PESO)/ Chief Controller of
Explosives (CCE), Nagpur and a valid BIS license.

iii) For all intrinsically safe equipment manufactured locally (indigenously), the
testing shall be carried out by any of the approved test house like Central Institute
of Mining & Fuel research(CIMFR) Electronics Regional Testing
Laboratory(ERTL) etc. The equipment shall in addition bear the valid approval
from Petroleum and Explosives Safety Organisation (PESO)/ Chief Controller of
Explosives (CCE), Nagpur.

Approvals other than above shall neither be offered nor will these be acceptable.

Following units of measurement shall be applicable, unless indicated specifically otherwise:

Flow Liquid : m’/h

Steam : keg/h
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Gas & Vapour Nm’/h
Pressure/Vacuum Gauge : kg/em’g
mm of H20
Vacuum : kg/em®
mm of H20
Temperature : °C
Level : Y%
Analysis : %
ppm
Conductivity : micro siemens
Viscosity : mPa.s (cP)

2.7 Local control loops shall be avoided. In case these are unavoidable, these shall be electronic
field mounted manual loading station only.

2.8 Ranges for instruments shall be selected in general, such that in normal process operation
the indication is between 35% to 65% of the range i.e. middle 30% of the full working
range.

2.9 Field mounted direct actuated Flow and Temperature switches shall not be used. Instead,
transmitters shall be used along with flow element/temperature element. Process switches
shall not be considered unless its use is unavoidable and the same shall be subject to
purchaser’s approval. In case switch has been considered, same shall be provided with
sealed micro switch contacts rated for the specified application. Also contacts shall be SPDT
type unless otherwise specified. Contacts used in intrinsically safe applications shall be
suitable for the application.

2.10 Intrinsically Safe System Requirements (for Non Fieldbus Instruments)

Following points must be considered while designing an intrinsically safe system;

a) All intrinsic safety barriers shall be active type isolating barriers only, with three port
isolation.

b) Barriers must be selected based on entity concept. Cable parameters shall also be
considered while matching entity parameters.

c) Each instrument in the hazardous area and the intrinsic safe barrier shall be certified for
intrinsic safety by any statutory authority.

d) Each input and output in a loop shall have separate barrier. No barrier shall be shared
between two loops or input/outputs.

e) Any device required to be connected to any intrinsically safe loop in the hazardous side
permanently or temporarily shall also be certified intrinsically safe.

f) Configuration tools whenever required for any intrinsically safe item, which forms part
of the intrinsically safe item, shall also be certified intrinsically safe.

2.11 Power Supplies and their Distribution
a) Power supply shall be made available at the following voltage levels, unless otherwise

specified:
° For Instruments, Control Systems, 240V AC/110V AC
Analyzers
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© Solenoid Valves, Relays, lamps 24V DC/110V DC =10%/
240 AC/ 110 V ACUPS
° Input interrogation voltage 24V DC/110V DC £10%
° Panel/cabinets lighting 240V AC Non-UPS = 10%

2.12

2.13

2.14

2.15

In case 24 V DC is required for Input interrogation, relays and lamps, any other vendor
supplied instruments/ electronics), same shall be considered by the vendor using dual
redundant power packs (110 V AC to 24 V DC converter). 24 V DC feeders shall not be
provided by Purchaser unless indicated specifically in the job specifications.

b) All instruments, control systems (PLC and DCS) and analyser system shall be able to
operate at the following UPS specification:

Voltage level : 240V AC/110V AC £ 10%
Frequency : 50 Hz+3 Hz
Switch over time : 5 milli seconds.

c) Power feeders shall be supplied to the vendor at only one location. All further
distribution within the package shall be taken care of by the vendor. Number and size of
power feeders shall be informed during detail engineering. Vendor shall provide
adequate number and size of terminals and cable glands required.

d) Instrument power circuits shall be individually protected and isolated from fault with
the help of fuses and DPST switches. Power supply to the individual instrument shall
be disconnected with the help of DPST switch and protected with the help of fuses.
Miniature circuit breakers (MCB's) may be selected in place of switch fuse unit in case
protection is provided for overload protection.

Alarm Philosophy

a) Alarms shall be provided to give audible and visual warning of any process and
machine malfunction in the package.

b) All trips shall have a pre-trip warning alarm in addition to alarm at the trip condition.

c) Package alarms including pre-trip warning alarms and trip alarms (shutdown alarms)
shall be annunciated on the local panel as per approved P&ID.

d) Rotating equipments shall have the status indication provided on the local panel as per
approved P&ID.

€) ‘Fail-safe’ type with normally closed alarm contacts shall be used.

All line or equipment mounted instruments like control valves, pressure relief valves,
thermo-wells, orifice flanges, level instruments etc., installed on pipes and vessels under
IBR shall be certified by IBR or their authorized representative.

Location of process connections shall be from the side or from the top of the process
equipment but not from the bottom. This requirement is applicable to both pipes and vessels.
The location of lower side connection for level measurement when necessary shall be
extended inside the equipment with the approval of purchaser to prevent plugging due to dirt
or other suspended solids. In addition, the connections shall be short, vertical or horizontal
and without any pockets.

Material of construction of instruments shall be as per the material selection chart, attached
as Annexure I of this specification, as a minimum. However vendor is responsible to ensure
that the selected material is consistent with temperature, pressure, corrosion conditions and
other process requirements.
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2.16
2.16.1

2.16.1.1

2.16.1.2

2.16.1.3

2.16.1.4

2.16.1.5

2.16.1.6

2.16.2
2.16.2.1

2.16.2.2

Field Transmitters
SMART Field Transmitters:

The field transmitters in all conventional loops shall be smart type only unless specified
otherwise. Field transmitters for flow, pressure, temperature, differential pressure and level
applications shall be yoke mounted type unless specified otherwise. Meter electronics used
for flow measurement etc. shall include all the associated items like pre-amplifier, converter,
transmitter, integrator, integral output meter etc.

Field transmitter shall be intrinsically safe and meter electronics shall be intrinsically safe, in
general. In case, intrinsically safe is not available from the approved vendor list enclosed
with this MR/tender, flameproof enclosure is acceptable. In case sensor/ pick up coil is
intrinsically safe, suitable barrier shall be provided and installed in flameproof enclosure.

These transmitters shall be 2 wire systems having 4 - 20 mA DC output with superimposed
digital signal having simultaneous analog and digital communication with HART
communication protocol, unless otherwise specified.

The transmitter shall be microprocessor based and it shall incorporate a non-volatile memory
which shall store complete configuration data of transmitter and sensor characterization. All
necessary signal conversions, including conversion to produce output with the required
protocol shall be carried out in the transmitter electronics. The configuration data of the
instruments shall be stored in a non-volatile memory such that this remains unchanged
because of power fluctuations or power off condition. In case vendor standard instrument
has battery backed RAM, vendor to ensure that battery drain alarm is provided as diagnostic
maintenance message.

Transmitter shall also run complete diagnostic subroutines and shall provide diagnostic
alarm messages for sensor as well as transmitter healthiness. In the event of detection
failure, the output shall be driven to a predefined value, which shall be field configurable.

Universal hand held configurator / terminal for the configuration and maintenance of
instruments with HART output shall be provided for all HART based smart instruments.

Fieldbus Field Transmitter and devices:
Fieldbus transmitters/ devices shall be provided, if specified, in fieldbus loops.
Field bus based transmitter/ devices shall meet the following requirements;

a) All instruments must satisfy the requirements of the fieldbus registration laboratory
with applicable checkmark like foundation field bus, profibus etc as specified in Job
Specification.

b) All instruments shall be polarity in-sensitive. Also transmitter shall be LAS capability.
Line plugging detection facility shall be provided, whenever specified in data sheet.

c) All instruments shall have Analog Input (AI) block and Proportional, Integration and
Differential (PID) control block, as a minimum.

d) All instruments must be interoperable and shall have valid interoperability test
clearance like ITK latest version for foundation field bus or equivalent for profibus PA,
as applicable.

e) The field bus instruments shall support peer to peer communication with two wire
communication and bus powered supply.

f)  All instruments shall support EDDL or FDT/DTM requirements.
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g) Internal software shall be configured by the vendor including the following information
such as serial number, Device Tag (Tag Number) and Process description

h) All instruments shall be capable of supporting incremental Device descriptor (DD) for
extra functionality and /or software revisions in device memory.

i)  Soft copy of the Device Descriptor (DD) files for configuring the FF device parameters
and common file format (CFF) files for integrating the device into the system shall be
provided by the bidder for offline configuration by System vendor immediately after
despatch.

j) Fieldbus based field indicator shall be able to indicate all signals available in the
fieldbus segment, seiectiveiy.

2.16.2.3 The fieldbus / devices provided shall be able to communicate with latest universal fieldbus
communicator.

2.16.3  Accuracy of transmitters (Pressure & Differential pressure), smart as well as fieldbus based
shall be as follows:

Type of Transmitter | Range of Transmitter Accuracy for the rangeability of 1:10
Direct 760 mm WC and above Equal to or better than +0.075%
Direct Less than 760 mm WC Equal to or better than +0.15%
Diaphragm seal 500 mm WC and above Equal to or better than +0.25%
Diaphragm seal Less than 500 mm WC Equal to or better than £0.5%

The accuracy is defined as the combined effect of repeatability, linearity and hysteresis.
2.16.4  Transmitter shall update the output at least 8 times a second unless otherwise specified.

Unless specified otherwise in purchaser’s specification, transmitter response time shall be as
follows:

a) For transmitter range of 760 mm WC and above, the response time shall be equal to or
better than 500 milliseconds.

b) For transmitter range below 760mm WC, the response shall be equal to or better than 1
second.

The response time of the transmitter shall be considered as the sum of dead time and 63.2%
step response time of the transmitter.

2.16.5  Unless specified otherwise, the over-range/static pressure protection of the transmitter shall
be as follows;

Over range/ static pressure <N1>
Range of Transmitter Pressure Transmitter | Differential Pressure
(kg/cm?) Transmitter (kg/cm?)
0<® <250 mm WC 20 20
250 <® <1000 mm WC 45 52
1000 < ® <5000 mm WC 45 70
Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved

Paae 2825 of 6701



STANDARD SPECIFICATION FOR  STANDARD SPECIFICATION No.

Paae 2826 of 6701

SGlclare @ ENCINEERS INSTRUMENTATION OF
B ABIeS 6-52-0052 Rev. 3
S@QWW,FEQL{}O&MIEP PACKAGE UNITS Page 18 of 53
5000 <® < 10000 mm WC | 45 160
| <®< 10 kg/em? 52 160
10 < ® < 100 kg/em? 160 210
> 100 kg/em? 210 210

<NI1> However if the Over range/ static pressure value specified above is less than the
maximum/ design pressure of service conditions, offered instrument shall be suitable for the
maximum/ design pressure.

2.16.6  Diaphragm seal DP transmitters in flow measurement with a DP of less than 250 mmWC
shall be avoided and alternate type of flow meters shall be provided for such cases suitable to
the process condition.

2.16.7 All transmitters shall have vent and drain facility and the same shall be provided with metallic
plugs. All the cable entries shall also be provided with metallic plugs.

2.17 Instrument Connections

2.17.1  The connections of instruments installed on vessels, tanks, standpipes and piping shall be as
per following EIL Standards.

a) 7-52-0001 Instrument Connections on Vessels and tanks.
b)  7-52-0002 Instrument connection on Piping.

2.17.2  Pneumatic instrument connections for signal and air supply shall be 1/4" NPT (F).

2.17.3  Electrical cable entry connection shall be 1/2" NPT (F)/ 3/4”NPT (F) as per the cable size.
Suitable cable gland shall be used.

2.17.4  End connections shall meet the following, unless, otherwise specified:

a)  Threaded end connection shall be NPT as per ASME B1.20.1.

b)  Flanged end connection shall be as per ASME B16.5 or ASME B16.47B or AWWA
C207 C1 D as per related Piping Specification.

c)  When Flanges are Raised Face (RF) type, the face finish shall be as per ASME B 16.5
and shall be as follows:
125 AARH  : 125 to 250 microinch AARH
63 AARH 1 32to 63 micro inch AARH

d)  Grooves of ring type joint flanges shall be octagonal as per ASME B 16.20 and
groove finish shall be as follows:
63 AARH : 32 to 63 micro inch AARH

2.18 Instrument Air Supply

2.18.1  Air supply at pressure specified elsewhere shall be made available to the vendor at the
battery limit for distribution to the instruments.

2.182  Pneumatic Instruments shall operate on air supply of 1.4 kg/cm’g and shall have
transmission and output signal of 0.2 to 1.0 kg/cm’g.
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2.18.3  Instrument air quality shall be as per ISA- S 7.0.01and free from corrosive, hazardous and

toxic contaminants.

2.19 Interface with Main Control Room
2.19.1  Wherever applicable, instrument junction boxes shall be provided as interface between
purchaser and vendor. Marshalling details between purchaser-vendor cabling shall be shown
with corresponding junction box termination number allocated against appropriate
purchaser's/vendor's instrument tag number in the format provided by purchaser.
2.19.2  Direct signals from package/package skid
All signals from package skid/battery limit to purchaser’s control room shall be terminated
in the junctions boxes located at the battery limit. Separate junction boxes shall be used for
the following type of signals:
- Fieldbus based Signals
- Intrinsically Safe Analog Inputs/Outputs (4-20mA)
- Non -intrinsically Safe Analog Inputs/Outputs (4-20mA)
- Intrinsically Safe Thermocouple Inputs
- Intrinsically Safe RTD Inputs.
- Intrinsically Safe contact Inputs
- Non-Intrinsically Safe contact Inputs
- Intrinsically safe contact Outputs
- Non-Intrinsically Safe contact Outputs
DCS and PLC signals shall be further segregated and shall in no case be mixed up.
2.19.3  Repeat Signals from Package Local Panel
a) Where signals as indicated in Clause 2.19.2 is less in number and do not justify
separate junction boxes, all such signals may be routed via local control panel.
b) All such signals shall be terminated on separate terminal strips in the local control
panel. The terminal strips shall be segregated as per Clause 2.19.2.
¢) Intrinsically safe barriers for all such signals, wherever required, shall be provided.
The above shall only be considered with prior approval from purchaser.
3.0 SPARES PHILOSOPHY
3.1 Mandatory Spares
Unless specified otherwise, the following mandatory spares shall be provided by vendor.
3.1.1 Predefined Mandatory Spares
Mandatory spares shall be ware-house spares and shall be supplied as loose items.
3.1.1.1  Higher of 10% or minimum one of each type (range, type, material and rating ) of complete
instruments for commonly used instruments such as transmitter, gauges, temperature
elements, switches, probes.
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3.1.1.2

3.1.4.1

3.1.42

3.2

4.0

4.1

For Control valve one set of packing and bonnet gasket with tag, one set of stem seal o-ring
for each actuator and piston o-ring additionally for each piston actuated valve, line bolting
(set of studs and nut) and set of gasket with each tag no.

Commissioning Spares

Vendor shall be responsible to supply all spares which are found necessary to replace while
performing pre-commissioning and commissioning activities and this includes system
oriented items (hardware / software).

Consumable spares
Vendor shall supply consumable spares for six months of normal operation.
Engineering Spares

For Control system, installed spare module of higher of 10% or minimum one of
input/output modules (including termination panels, if applicable) to enhance the system
functional requirements of control system.

For Hardwired console / Local control panel:

a) A minimum of 20% spare windows with alarm modules shall be provided in alarm
annunciator.

b) A minimum of 20% spare status lamps / switches / pushbuttons / terminals or one no of
each type, whichever is higher, shall be provided.

c) For pneumatic panels, 10% spare instrument air header branch lines and 15% spare
bulkheads and tapping points shall be provided in each panel.

d) Control panels shall have additional spare-space as per clause 4.2.8 of this specification.
Spares for 2 years normal operation

Vendor shall supply a list of recommended spare parts for each instrument and system
required for two (2) years of normal operation. These spares shall be quoted separately.

GENERAL SPECIFICATION OF INSTRUMENTS
Panel Board Instruments

Alarm Annunciator shall either be solid state type or microprocessor based programmable
type with plug in modules and integral power supply. Window display shall be back lighted
incandescent lamps or cluster LED type integral power supply. For window display with
back lighted incandescent lamps two numbers of incandescent lamps of minimum 5 watt
each shall be provided for each window. For cluster type LED display, the number of
LED’s in the cluster matrix windows shall be sufficient to provide illumination level of at
least 150 lumens. The circuit shall be designed in such a way that removal/failure of one
lamp or LED from a window/ cluster shall not hamper functioning of that particular
window/display. The annunciator lamps shall be replaceable from the front of the enclosure
panel. In general, dedicated alarm logic module shall be used for each alarm input.
However, when micro processor based alarm Annunciator is offered failure of one
microprocessor shall not affect more than four alarm windows.

Intrinsically safe annunciator circuit, when used, shall have power supply unit in a safe area.
Annunciator alarm sequence shall be as per F3A of ISA.
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4.2

421

422

423

424

425

42.6

42.7

42.8

The design of the alarm annunciator system shall be such that transient alarms of less than
330 milliseconds duration shall be automatically rejected.

Panel Design

All panels shall be supplied in pre-tubed/pre-wired condition and shall be completely tested
at manufacturer's works prior to dispatch.

Panels shall be free standing type. Panels with instruments mounted on the front shall be
fabricated from 3 mm thick cold rolled steel sheet. If the same is not available, 4 mm thick
hot rolled steel sheet shall be used. All other panels shall be fabricated from 2mm thick cold
rolled steel sheet. Angle iron framework shall use a minimum section of 50 x 50 x 4 mm
angle. Panel painting procedure shall include blast cleaning, grinding, chemical cleaning,
surface finishing by suitable filler and two coats of high grade lacquer with wet blasting
wherever required. Two coats of paint in the panel colour shall be provided for non-glossy
high satin finish. Final coat shall be given after assembly at site.

Unless otherwise specified, exterior/interior portion of all panels and closed cabinets shall
have a colour as per RAL-7035. Channel base shall be of black colour.

Panel shall be enclosed cubicle type with each section of typically 2100 mm high, 1200 mm
wide and 800 mm deep mounted on 100 mm channel base.

Enclosed cubicle panels shall have removable hinged doors for easy maintenance and
accessibility of the instruments. Doors shall be double leaved type with handle and shall be
provided with lock and key. Adequate illumination shall be provided inside the panel. All
light fittings shall be suitable for 240 V, 50 Hz AC. Power supply greater than 240 V shall
also not enter the control panel.

All cable entries to the panel shall be from panel bottom only using cable glands of adequate
size. Cable gland plate thickness shall be a minimum of 3 mm cold rolled cold annealed
(CRCA) as a minimum. All unused cable entries must be plugged.

Space heater shall be provided where condensation is expected. The space heater provided
shall be with temperature cut off and manual control.

The design of panel shall incorporate provision for expansion by installing adequate spare
capacity. Each panel shall be designed to accommodate the following additional equipment,
as a minimum:

a) 20% of panel front/inside mounted instruments including lamps, push buttons,
switches, relays etc.
b) 20% additional power feeders each provided with switch fuse assembly.
¢) 20% additional spare windows in alarm annunciators.
d) 20% spare cable entry points.
Panel layout shall be designed considering ease of operation. No push button or hand switch
shall be located below 600 mm. Instrument mounting heights, in general, shall be as follows:
a)  Electronic Instruments Bottom row 1100 mm
Middle row 1350 mm
Top row 1600 mm
b)  Annunciators - 1950 mm

¢)  Electric push buttons/ - 700 mm
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switches, lamps etc.

429 The internal panel layout shall be designed considering proper approach for instruments,
terminals and other accessories for maintenance, easy removal and online calibration. No
instrument, terminals, power distribution box etc shall be mounted on the panel side plates
inside the panel.

42.10  All lamps, status as well as alarm, shall be provided with lamp test facility. One single lamp
test push button shall be used for each panel. Logic for lamp test shall not be implemented
through relay logic in the panel.

42.11  Colour Scheme
a)  Status Lamps

On/Open/Permissive : Green

Oft/Close/Emergency : Red
b)  Alarms

Normal/Pre-trip alarms : Amber

Shutdown alarms : Red
¢)  Push/Pull buttons

On/Open : Green

Off/Close : Red

Emergency shut-down (ESD) : Red

(Push-button with cover/

Mushroom push button)

4.2.12  Panel Piping and Tubing

4.2.12.1 The instrument air header shall be adequately sized with 1/2" branches, SS packless isolation
valves and shall be complete with suitable dual filter-cum-air reducing station.

4.2.12.2 Panel tubing from the bulk head to the panel instruments and instrument air supply to the
panel instruments shall be of 6 mm x 1mm thick SS 316L tubing.

4.2.12.3 The tubing shall be laid in plastic slotted ducts. Panel air header and tube fittings shall be of
SS 316.

4.2.12.4 Each tube shall be identified at both the terminating ends.

4.2.13  Panel Wiring

4.2.13.1 Open terminals shall generally be avoided. Terminal strips shall preferably be mounted in an
enclosure. Fused terminal may be used wherever necessary. All terminals shall be of
mechanical screw clamp/screwless type with pressure plates as per the job specification.
Self-insulating crimping wire lugs shall be used for all terminations on terminal blocks,
whereas forked tongue type or lug with eyehole type shall be used for termination on
screwed terminals such as on relays, push buttons, lamp etc. Terminal blocks shall be rated
for 600 V.

42.132 A minimum of 1 mm® multi stranded PVC insulated copper conductor shall be used in
general. All wiring shall be laid in the PVC troughs. No trough shall be more than 70%
full.
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4.2.13.3 Wires carrying measurement signals associated with thermocouples, resistance
thermometers and other low level signals shall be routed in separate troughs/wire ways and
not alongwith power cables. Power wiring and control wiring shall be separated by not less
than 150 mm. The crossing, if unavoidable, shall be as close to right angles as possible.

4.2.13.4 Extension cables/wires shall be used for all thermocouple inputs. These wires shall be
routed in separate troughs/wire-ways.

4.2.13.5 All intrinsically safe wires shall be routed in separate wire ways from non-intrinsically safe
and power wiring. Intrinsically safe wiring and terminals shall be light blue in colour and
shall be separated from non-intrinsically safe terminals atleast by 50 mm.

4.2.13.6 All incoming power feeders shall be terminated on separate terminals suitable for the
incoming feeder size. These shall be located at the bottom of the panel and shall be suitably
covered for protection against accidental shorting and for human safety.

4.2.13.7 Power supply shall be made available at one point. Further power distribution network shall
be designed such that a single power fault in any instrument branch system shall not cause a
trip of the entire system. Each consumer shall be provided with a separate switch and fuse
for isolation and protection of the system.

42.14  Electrical Wiring

All the cabinets, consoles and panels shall be completely wired. Interconnections shall

preferably be done with the help of pre-tracked cables. Vendor may follow their standard

wiring practices, however the requirements specified herein must be complied.

a)  All wiring shall conform to API RP 552- Transmission Systems. Different signal level
cables shall be routed with separation distances as recommended by code.

b)  All wiring inside racks, cabinets, and back of the panels shall be housed in covered,
non-flammable plastic raceways arranged to permit easy assembly to various
instruments for maintenance, adjustments, repair and removal.

¢)  All wiring in the raceways shall be properly clamped. All incoming cable shall be
terminated by vendor at marshalling rack with cable glanding including supply of
cable glands. Total wiring cross-sectional area shall not exceed 50% of the raceway
cross sectional area.

d)  Separate wiring raceways shall be used for power supply wiring, DC and low level
signal wiring, and intrinsically safe wiring. Parallel runs of AC and DC wiring closer
than 300mm shall be avoided.

e) Vendor can alternately offer prefabricated cables for interconnection between
different cabinets and panels.

f)  Wire termination shall be done using self-insulating crimping lugs. More than two
wires shall not be terminated on one side of single terminal. The use of shorting links
for looping shall not be done.

g) No splicing is allowed in between wire / cable straight run.

42.15  Terminals and Terminal Blocks

a)  Terminals shall be non-hygroscopic type made up of unbreakable, fire-retardant, safe
extinguishable, halogen free polyamide compound.

b)  Terminals shall be suitable for wires up to 2.5 sq. mm base solid or stranded
conductor in general. For power cables, higher size terminals shall be used.

c) The metal parts of terminals shall be of high quality (pure electrolytic) copper and
shall be tin or nickel plated (of thickness up to 15 micron).
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42.16

4.3

43.1

43.2

433

d)  The spring material for all terminals shall be chrome nickel spring steel of high tensile
strength and of excellent corrosion résistance. All terminal / terminal blocks shall be
DIN Rail mounted type and shall be easily removable. The size of the terminal blocks
/ terminals of different types shall be consistent and identical.

e)  All terminal blocks shall be mounted on suitable anodised metallic or plastic stand-
off.

f)  Terminal strips shall be arranged group-wise for incoming and outgoing cables
separately. Terminal blocks for intrinsically safe wiring shall be separate. 20% spare
terminals shall be provided, as a minimum, preferably in each terminal strip.

Following design philosophy shall be followed while deciding the internal layout of panels,
as a minimum,;

a)  Distance between terminal strip and : 100 mm (min.)+ trough
side of the panel upto 50 terminals width

b)  Distance between two adjacent terminal : 100mm (min.)+trough
strips width

c)  Distance between gland plate and : 300mm (min.)
bottom of the strip

d)  Distance of terminal strip : 100mm (min.)
from instrument/trough/panel top

Local Control Panel (LCP)

Local control panel for the package units shall be installed within the battery limit of the
package considering operational and maintenance requirements and accessibility. In case of
skid mounted packages, panel shall be located away from the skid.

In case local control panel is housed outdoor i.e. not in a local control room, it shall be
designed to meet IP-55 requirements. In addition, panel must be provided with a rain cum
sun shade/canopy.

Local control panel/panels shall be totally enclosed cubicles. Panel sizing shall be carried
out based on equipment being installed keeping in view the maintenance clearances and
easiness of operation. Although the panel dimensions shall be guided by the actual
requirements, typical dimensions shall be 2100 mm height x 1200 mm width x 1000 mm
depth. In any case, vendor shall not proceed with panel manufacturing before getting prior
approval from the purchaser.

Local control panels located in the hazardous area shall either be purged type or flame proof
Ex’d’ or weather proof with Ex’d’ components such as lamps, push buttons, switches etc. as
specified in job specification. In case pressurized panels are specified the same shall be
purged and pressurized as per NFPA 496 requirements to render space within the panel non
hazardous. For panels located in IEC Zone 2, hazardous area type Z purging shall be used
with a purge fail alarm in main control room. In case, panels are located in Zone 1, the
power shall be cut off on perssurisation failure as per x-purge requirements of NFPA-496.

An alarm shall be provided on local panel and a contact shall be provided for remote
annunciation, whenever the panel pressurization falls below 2.5 mm of H20. A protective
device to protect the panel from over pressure must be provided.
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434 Panel pressurisation with start-up panel purging scheme shall be fully automatic however it

43.5

43.6

43.7

43.8

4.4

44.1

442

443

shall be started manually from a push button. Solenoid valves and differential pressure
switch required for panel purging shall be flameproof, however other items like relays,
switches/pushbuttons, timers etc. shall be located in a flameproof housing. Other items like
valves, restriction orifice plates, dual filter regulators, pressure gauges, rotameters etc
required for pressurization shall also be located in the non-pressurized section of the panel.

1t shall be possible to switch off incoming power to panel from panel front. All such power
on/off switches shall be flameproof type.

In addition, all those devices and terminals, which cannot be powered off from on/off
switches shall also be located inside flameproof enclosures.

All hinges, screws and other non-painted metallic parts shall be of stainless steel material.

All other requirements as specified in clause 4.2 of this specification shall also be applicable
for local control panels.

Whenever weatherproof local panel is provided by vendor for classified area, the Alarm
Annunciator shall be intrinsically safe and push button, lamps; selector switches shall be
flame-proof "Exd" type mounted on LCP. IS Barriers/ relays for IS alarm annunciator shall
be supplied by vendor along with IS annunciator and potential free non-flameproof contact
for the same shall be considered from the PLC / DCS/ control systems. The IS power supply
module for alarm annunciator shall be installed in a flameproof box in local panel by bidder.
For Lamps, wet contact shall be considered from the PLC/ control system and the lamp test
logic shall be realised in PLC/ control system. The Power supply distribution box inside the
Local Panel shall also be flame-proof "Exd'. IS PCs for display of loop powered indicators
shall be used in weather-proof local panels in case no. of tag local display more than Five
tags. The same IS PC can also be used for local display of vibration and temperature
monitoring system parameters at field instead of separate display unit at field. For 5 or less
number of tags for local indication, normal IS loop powered indicators shall be provided on
weather proof local panel.

Intrinsically Safe (IS) type with minimum 15” Display (Remote interactive PC terminal) unit
certified suitable for the hazardous area shall be mounted on the panel front of local control
panel of the package, wherever IS PC is considered. All local control panel mounted field
remote output indicators, wherever required as per approved P&IDs, shall be displayed in
this remote PC. Single serial interface (RS 485 with Modbus RTU protocol) corresponding
to these signals from control system shall be considered and vendor’s scope shall include all
necessary converters, power supply module, connectors at both ends along with serial
communication cables for connecting to serial interface cards.

The PC terminal shall be equipped with necessary keyboard suitable for specified hazardous
area.

Local Gauge Board

Local gauge board shall be used to install skid-mounted instruments like pressure gauges,
temperature gauges and transmitters.

Location of local gauge boards, when provided, shall be decided to allow easy access at the
rear and front for all instruments and accessories for maintenance and operation.

Gauge board shall be constructed from 3 mm stainless steel sheet with other necessary SS
supporting structure.

Format No. 8-00-0001-F1 Rev. 0 Copyright EiL — All rights reserved

Paae 283272 of 6701



STANDARD SPECIFICATION FOR  STANDARD SPECIFICATION No.

SMcloTET @) ENGINEERS INSTRUMENTATION OF
gf3n folfeics & INDIA LIMITED 6-52-0052 Rev. 3
(HRITY T 01 JGHH) (A Govt of India Undertaking) PACKAGE UN!TS Page 26 Of 58
444 Local gauge board shall be supplied with all instruments installed and completely in

tubed/wired condition before shipment.

445 All pressure transmitters and gauges shall be provided with block and bleed valves securely
fastened. Identification tags shall be securely fastened for easy identification. Wherever local
temperature indicator is required with temperature transmitter, Loop powered indicator shall

be provided.
4.5 Temperature Instruments
4.5.1 Thermowells

a) All temperature elements shall be provided with thermowells fabricated out of bar stock
of minimum SS 316 material as per EIL Standard 7-52-0035. The base of the
thermowells shall be chosen to fit the instrument without air gap for minimizing
measurement lag.

b) Built-up thermowells shall be used in low pressure and low velocity services like in
fired heaters and also where thermowell immersion lengths greater than 500 mm are

required.

c) Immersion length of thermowells shall be as follows:

Line Size Immersion length
From 4" to 6" 280 mm
From 8" to 20" 320 mm
>20" and Vessels / columns 400 mm

In special applications, not covered above, vendor shall decide the immersion length
based on actual requirements. Immersion length is based on 200 mm length between
flange face and outer wall of pipe and 200 mm length between flange face and outer
wall of the vessel.

d) Any pipe line less than 4" nominal bore shall be blown to 4" size to install thermowell.

e) Thermowell flange and well material shall be as per material selection chart.

f) The vibration analysis shall be carried out as per PTC 19.3 TW:2010 (latest version)
and corrective measures shall be taken as necessary.

452  Temperature Gauges
a) Local temperature gauges shall be in general bimetallic type. The temperature bulb
shall be of stainless steel construction. The gauge connection shall be all angles
adjustable. Gas filled type shall be used when measuring range is beyond the limits of
Bimetallic gauge or thermowell length exceeds 550 mm or in applications involving
excessive vibrations. Mercury filled type temperature gauge shall not be used.

b) All local temperature gauges shall have 150 mm dial size. The bulb size shall be
selected to suit the thermowell.

c) Cases shall be minimum 304 SS and weatherproof to IP-65 as per IS/IEC-60529.
d) Temperature gauges shall have accuracy of £1% URV (upper range value).

e) Bimetallic type dial thermometers shall be avoided where excessive vibrations are
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453

454

f)

capillary extension shall be used in such cases. Capillary tubing shall be a minimum of
304 SS with stainless steel flexible armouring, and PVC covering over armour. Filled
type gauges shall be manufactured as per relevant SAMA class.

Thermometer stem adjustable gland with union connection and bushing shall be
suitable for 1/2" NPTF connection.

Temperature Elements

a)

d)

d)

g

For remote temperature indication/recording/control/switch etc., resistance temperature
detector (RTD) shall be used upto 400 deg C (operating) and above 400 deg C
(operating) thermocouples shall be used. Elements shall be spring loaded, mineral
insulated and shall have stainless steel sheath as a minimum.

Thermocouple assemblies shall be furnished with weatherproof screw type heads as per
EIL Standard 7-52-0036.

Thermocouples shall be as per [EC-60584-2 and shall have a wire size of 18 AWG for
single and 20 AWG for duplex thermocouples. These shall be magnesium oxide (MgO)
filled grounded type, unless necessary otherwise. The type of thermocouple shall be
selected based on temperature. The selection of type shall be as per following
guidelines:

Copper-Constantan (ISA-Type-T) : (-) 200 to 200°C
Chromel-Constantan (ISA-Type-E) : (-) 200 to 600°C

Iron- Constantan (ISA-Type-J) : 0 to 600°C

Chromel-Alumel (ISA-Type-K) : 600 to 1200°C

Platinum Rhodium-Platinum (ISA Type-S) : 600 to 1600°C

The design of thermocouple assemblies shall be such that replacement on line is

possible.

RTD (Resistance Temperature Detecter) shall be platinum element 3 wire type with
100 ohms resistance at 0°C calibrated as per IEC 60751. RTD shall be used within a
temperature range of -200 to 650°C. Three-wire system shall be adopted in connecting
the element.

RTD shall be used where accuracies of the order of 0.25% or better and smaller
measuring spans are required.

Duplex element sensors shall be supplied. Two separate cable entries shall be provided
with plugs.

Temperature Transmitter

a)

b)

Temperature transmitters shall have a built-in linearising function to produce an output
linear to temperature range.

The Temperature transmitters with RTD shall have an accuracy of 0.075% of URV as a
minimum for range above 350°C, 0.15% of URV for temperature range 350°C to 150°
C and 0.25% for calibrated range below 150°C.

The Temperature transmitters with cold junction compensation for thermocouple shall
have an accuracy of 0.25% of URV as a minimum for range above 350° C, 0.5% of
URV for temperature range between 350° C to 150° C and 0.75% for calibrated range
below 150°C.
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¢) Transmitters shall be provided with dual compartment.

455 Burn out protection must be provided with temperature transmitters. Upscale or downscale
protection shall be decided based on its application to ensure fail-safe operation.

4.6 Pressure Instruments
4.6.1 Pressure Gauges

a) Pressure gauge dial shall be white with black figures. The dial face shall be marked
with pressure element material. Pointers shall have micrometer adjustment.

b) Pressure gauges shall be weatherproof with dial size of 150 mm and shall have features
like over range protection (at least 130% of max. operating pressure) and blowout
discs. Glass shall be shatter proof. Pressure gauge sensing element shall be of SS 316
and movement of SS 304, as a minimum.

c) Pressure gauges shall have an accuracy of £1% of URV as a minimum. Differential

pressures gauges, diaphragm seal pressure gauges and draft gauges may have an
accuracy of £2% of URV.

d) Over range protector and pulsation dampener, whenever used, shall be of SS 304, as a
minimum. Pulsation damepner shall be used for all pulsating services. It shall be
floating pin type, externally mounted and externally adjustable.

e) Pressure gauges with range 0-100 kg/cng and more shall have safety type solid front
case.

f) Connection shall normally be 1/2" NPTM bottom.
g) Cases shall be minimum 304 SS and weatherproof to IP-65 as per IS/IEC-60529.

h) Ranges shall be so specified that the gauge normally operates in the middle third of the
scale and shall conform to [S-3624 standard dials, wherever possible.

i) Diaphragm seals shall be furnished where plugging of the element may occur or where
suitable material is not available in highly corrosive services. When chemical seals are
required, they shall be of the clean out type with flushing connection.

J)  Where vibrations and pressure fluctuations are expected, glycerin filled type and
snubber shall be used.

k) Receiver pressure gauges for local transmitter output indication shall have 100 mm dial
with stainless steel element and 1/4" NPTM connection.

)  The pressure element shall be bourdon, diaphragm or bellows depending upon process
condition. Single diaphragm type Differential pressure gauges shall not be considered,
Instead double diaphragm type or bellows shall be considered.

4.6.2 Pressure/Differential Pressure Transmitters
a) Pressure/differential pressure transmitter shall have electronic state-of-art capacitance
or any other type of sensor meeting all functional specifications as per clause 2.16.

Element material for transmitters shall be 316 SS, as a minimum.

b) All transmitters shall have an integral output meter. Remote mounted meters may be
provided if required in addition.
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4.6.3

4.7

4.7.1

c)

Diaphragm seal element with capillary shall be used for congealing, corrosive and
highly viscous services.

Pressure Switches

a)

b)

d)

Process switches shall not be considered unless its use is unavoidable and the same
shall be subject to purchaser’s approval

Pressure switches shall have either diaphragm or bellow type of process element with
SS 316 material of construction as a minimum. Switch type shall be sealed micro-type
with contact rating suitable for specific application. Also contacts shall be SPDT type
unless otherwise specified. Contacts used in intrinsically safe applications shall be
suitable as per the process condition.

Pressure switches shall be blind type with 1/2 NPTF process connection and shall be
operative in full-specified range. The switch differential shall be selected as per
operating conditions.

Pressure switches shall have repeatability of £0.5% of URV, as a minimum. Pressure
switch shall have over range protection of at least 130% of maximum working pressure.
The set pressure shall fall in the middle third (between 35% to 65%) of the adjustable
range in general. Set point shall be field adjustable.

Level Instruments

Level gauges

a)

b)

All gauge glasses shall be steel armoured reflex or transparent type with body and cover
material of forged carbon steel as a minimum and shall have tempered borosilicate glass
with asbestos or other suitable gasket. Transparent type of gauges shall be provided
with integral illuminators operating at 240 V 50 H z supply and shall be suitable for
electrical area classification specified. All gauge glasses must have a rating equal to or
more than the vessel design pressure and temperature.

Reflex type will be used for clean and colourless liquids, except liquids level interface.
For low temperature, low boiling point service, large chamber type will be used.
Transparent type will be used on acid, caustic, dirty or viscous, coloured liquids and
liquid interface. Transparent type with Mica or Kel-F shields shall be used for treated
water, boiler and condensate services, and for corrosive liquids, which will attack glass.
Tubular gauge glasses shall, in general, not be used in Hydrocarbon/hazardous services.
They may be used for non-hazardous services at ambient temperature and low pressures
(less than 10 kg/cm®g operating).

Large chamber gauges with frost shields shall be provided for cold services below 0° C.
Heating jacket shall be provided for viscous liquids with 1/2” flanged connection.

All gauges shall have top and bottom chamber connections, unless otherwise specified.
However side-side chamber connection is acceptable where nozzle installation is a
constraint. In addition each gauge shall be provided with ball check valves and pipe
union.

The visible range of level gauge shall be selected to cover the complete operating level
as well as measuring range of the other level instruments provided for the same
purpose. In general, the visible length and C to C distance of the top and bottom level
gauges shall be selected from the following:

Visible length Centre to Centre Length
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220 470
470 720
720 970
980 1230
1230 1480
1490 1740

4.7.2

473

4.7.4

4.7.5

4.8

For side-side level gauge C to C distance shall be 10 mm less than visible length.

f) For level gauging in very viscous, corrosive liquids, liquids with crystals and high
pressure service, float operated magnetic gauges with 2" (50 mm) flanged end
connections, shall be used. C to C length of single magnetic level gauge shall not be
more than 2500mm.

Level Transmitter

a) Guided Wave Radar type instruments with external cage and side-side connections
shall normally be used for level and for interface level measurement upto 2400 mm.

b) Guided wave radar inst shall have +3mm accuracy.

c) Differential pressure transmitter shall be used for level measurement above 2400 mm,
for services requiring purge or where liquid might boil in external portion.

d) Differential Pressure transmitters for use on corrosive or fouling service shall generally
be diaphragm wafer with extended filled capillary type. Flush or extended diaphragm
type differential pressure transmitter shall be considered for special applications only.
Diaphragm material shall normally be stainless steel or any other special alloy.

e) For sump levels, Guided wave radar or non- contact type radar level instrument shall be
used depending on the application within accuracy + 3mm.

f) Generally for top mounted level transmitters, internal guided wave radar type
instruments shall be used for level measurement upto 3000mm. Above that non-contact
type radar shall be used.

g) Level transmitters shall meet all requirements specified in clause 2.16.

Other Special types of level instruments like ultrasonic, hydrostatic, nucleonic, capacitance,
conductivity type shall be used as necessitated by application requirements.

For high pressure steam drum application at least one number conductivity type (Hydrastep
or equivalent) level instrument shall be provided. Also level gauges shall be of bi-color type
for such application.

For solid level measurement, type of instrument shall be ultrasonic/
electromechanical/capacitance/nucleonic/non-contact type radar as per the process
condition. The actual type selection shall be carried out based on the provenness of the
selected type for similar type of application.

Tank Level Instruments

a) Each tank shall be provided with minimum 2 types of tank level instruments operating
on different principles like one servo and other one radar (Antenna) type.
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b) Radar type transmitter shall be provided with +3 mm accuracy for storage tanks and 1
mm for custody transfer. Whenever £3.0 mm accuracy is required, process connection
on vessel/ tank/ equipment for non-contact radar gauge can be 4” with 4” Carbon Steel
/ Stainless Steel (depending on the pipe schedule requirement) still well. However
wherever £1.0 mm accuracy is required (e.g. in custody application), process
connection on vessel/ tank/ equipment for non-contact radar gauge shall be 8” with 8”
Carbon Steel / Stainless Steel (depending on the pipe schedule requirement) still well.
For viscous service, nozzle connection shall be 24”.

¢) Servo type instruments shall have 6” process connection with 6” diameter still well,
with accuracy +3 mm for storage tanks and +1 mm for custody transfer. Raising or
lowering of displacer for calibration shall be possible on-line with the design of still-
well.

d) The wetted material like float, displacer, tape, wire etc. shall generally be 316 SS.

€) The accessories for servo-controlled level gauge shall include isolation ball valves for
pressurized tanks and calibration/maintenance chamber for all tanks. Each calibration
chamber shall be provided with a viewable window of blast proof glass. The
calibration chamber can be either integral to the instrument or separate. Whenever
calibration chamber is separate i.e. not integral to the tank level instrument, the material
of construction of calibration chamber shall be stainless steel. The calibration chamber
shall also permit insertion / removal of displacer for maintenance without removing the
instruments.

f) Servo and Radar type instruments shall be capable of providing serial output as per
vendor standard protocol or field bus protocol as per IEC-61158 in addition to analog
4-20 mA DC current output. These instruments shall also be capable of accepting input
from multi element tank temperature sensors (thermocouple/ RTD), water cut probes
and transmit the same as a part of serial signal from the transmitter. Multi-element tank
temperature sensors when used shall be provided with 3” stillwell and 3” process
connection.

4.9 Flow Instruments

The selection of flow measurement instruments shall be based on the requirement of
accuracy, repeatability, location, physical properties of the flowing fluids handled, pressure
drop and ease of maintenance.

In-line flow instruments shall have a direction of flow indication clearly marked and easily
visible in the final installed position.

Flow switches shall not be used without prior approval from the purchaser.

49.1 Orifice Plates

a) Flow measurement shall normally be carried out by using thin square edged concentric
orifice plate mounted between a pair of weld neck flanges of minimum 300 pounds
ANSI rating for line size 2" and above. Flange taps shall be used for line sizes upto 14"
while D-D/2 taps shall be used for line sizes more than 14". The material of the orifice
plates shall be normally 316 SS, as a minimum.

Quadrant edge or quarter circle orifice plates shall be used for highly viscous liquids
and for pipe Reynold number below 10,000.
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Conical entrance type of orifice plates shall preferably be used for very highly viscous
liquids upto throat Reynolds number of 250. These plates shall be fabricated as per
Flow Measurement Hand Book by RW Miller.

Vent and Drain holes shall be provided for bore dia above 25.4 mm.

b) Sizing of orifice plate shall be carried out in accordance with ISO-5167 (Latest
Edition). For orifice plates not covered in ISO 5167, sizing methods shall be ASME
MFC-14M (latest Edition) or AGA Report No. 3 or ‘Flow measurement-Engineering
Handbook’ by RW Miller.

d) Honed metering runs or integral orifice type transmitter shall be used in line size with
1.5" (40 mm) nominal diameter or below.

e) Upstream and downstream straight length shall be provided based on maximum d/D
ratio of 0.75, in general. Where it is difficult to meet this requirement, the actual d/D
ratio can be considered for reducing the straight length as permitted by the codes. Flow
straighteners are to be considered, where straight runs are difficult to achieve otherwise.

f) Meter taps shall be horizontal for liquids, condensible vapours and steam. The taps
shall be on top for gas, non-condensible vapour, or liquids which boil at or below the
maximum design ambient temperature at operating pressure. Where piping clearances
are a factor, taps may be located upto 45 degree below the horizontal center line for
condensible vapour and liquid. The taps may be located upto 60 degree from vertical
for gas, non-condensible vapour and steam.

492 Venturi Flowmeters

a) Venturi shall be designed and constructed as per ISO 5167-4 (Latest Edition) or ASME
MFC-3M.

b) The Venturi Flow element shall be classical, machined, non truncated type.

¢) Impulse piping connection for venturi tubes shall be provided with 1/2" NPTF
connection, unless otherwise specified in the data sheet.

d) Venturi tube shall be forged/cast construction in general. However fabricated
construction shall also be acceptable, wherever allowed as per ISO-5167.

e) Venturi tube shall be provided with Annular chamber / Piezo-metric Ring. Material of
construction of Annular chamber / Piezo-metric Ring shall be same as material of
Venturi tube.

f) Material of construction of Venturi tube shall be SS316 as a minimum. Material of
construction for Throat, Divergent section and Convergent section shall also be SS316
as a minimum. Flanges shall be provided as per the material specified in the datasheet.

g) Flow calibration for those Venturi tubes, which are necessitated due to their installations
outside the limits as defined in ISO 5167 for D (Pipe Inside Diameter), beta and
Reynolds numbers shall be considered in the base quote

493  Averaging Pitot Tube

Averaging pitot tube in general shall not be considered unless specifically required by the
purchaser. Averaging pitot tube shall meet the following requirements:

a) The flow sensor shall be continuous averaging velocity head producing type of pitot
tube with four or more equal averaging pitot tube sensing ports or continuous slots to
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495

suit line velocity profile. The sensor shall also incorporate a rear port for the
measurement of line static pressure.

b) Averaging pitot tube shall be of 3” flanged connection with isolation ball valve.

¢) The insert retract mechanism shall be provided to allow on line removal and insertion
of the average Pitot tube under maximum pressure and flow condition.

d) Vibration analysis for each averaging pitot tube element shall be done for the indicated
flow condition to ensure that the averaging pitot tube is of sufficient thickness and
strength to withstand the vibration effects created due to Karman vortex shedding in the
fluid stream.

e) The free end of the averaging Pitot tube shall be pressure supported at the pipe wall.
However, for the large pipe sizes and where vibration analysis recommends the
requirement of end support, the end support/weld cap support shall be provided.

f) The offered averaging pitot tubes shall have +1% accuracy of actual value and
repeatability of £0.1% of actual value.

Variable area Flow Meters

Variable area flow meters or rotameters shall be provided as per the P&ID or where
rangeability in flow precludes the use of an orifice. Variable area flow meters shall be as per
ISA-RP 16.1, 16.2, 16.3, 16.4, 16.5 and 16.6. Metal tube rotameters shall be used for all
fluids. External devices for indicating or transmitting shall be magnetically coupled to the
float or extension.

Glass tube rotameters shall not be used unless it is necessitated for low range or for low
pressure utility services for local indication and where line size is 1-1/2” (40mm) or less
with the approval of purchaser.

Reducer shall be considered, in case the size of the flowmeter is less than the line size.
Mass Flow Meters
The mass flow meters shall meet the following requirement:

a)  Flow meter shall be of in-line mounting design and shall be of flanged body
construction with stainless steel as minimum material of construction.

b)  The mass flow meter shall be provided with the external flow tube housing. In all
such cases, the flow tube housing shall have provision to monitor housing pressure
continuously.

¢)  The mass flow meter shall have high vibration immunity.

d) The meter electronics shall be protected against transients induced by lighting and
power supply surges. Transient protection electronics shall preferably be provided in
the terminal block.

e)  Flow meter electronics shall be microprocessor based and shall include pre-amplifier,
converter, transmitter electronics and integral output meter. The indication on the
output meter shall be digital with engineering units.

f)  The mass flow meter shall be capable of computing field density and shall incorporate
temperature sensor flow fluid temperature measurement. Whenever required, the flow

m
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g)  The meter electronics shall be protected against transients induced by lightning and
power supply surges. Transient protection electronics shall preferably be provided in
the terminal block. The transient protection shall meet the requirements specified in
IEC-60587.

h)  Unless specified otherwise in the job specification, the performance requirements for
the mass flow meter shall be as follows:
i. Flow meter accuracy: + 0.2% of mass flow rate for liquid service.

+ 0.5% of mass flow rate for gas / vapour

service.
ii. Flow meter repeatability: + 0.1% of mass flow rate for liquid service.

+ 0.25% of mass flow rate for gas / vapour
service.

The performance requirements specified above excludes the effect of zero stability of
the flow meter on these parameters.

Flow accuracy shall be maintained between the minimum and maximum flow. Where
only normal flow is specified, the maximum and minimum flows considered for the
purpose of sizing shall be:

Maximum flow = 1.4 times the normal flow
Minimum flow = 0.4 times the normal flow

When only maximum flow is specified minimum flow shall be considered as 0.2
times the maximum flow for sizing the meter.

The maximum pressure drop at meter maximum shall not exceed the allowable
pressure drop across the meter specified in the data sheet.

The meter shall be selected such that both accuracy and allowable pressure differential
across the meter are complied.

4.9.6 Ultrasonic flowmeter
Ultrasonic flow measurement shall be considered where non-intrusive flow measuring is
required.
The Ultrasonic flow meter shall be based on transit time technology.
The design used shall provide maximum reliability, maximum on-line performance and
minimum maintenance. It shall be immune to other impurities in the fluid stream.
Ultrasonic flow meters and the meter runs/flow conditioners shall be rated for the maximum
design pressure.
Spool piece type Ultrasonic flow meters shall have flanged end connections. Weld joints, if
any, shall be of radiographic quality.
Meter Sizing:
Selected meter size shall ensure that flow meter operates within 85% of their standard range
considering density and viscosity of the fluid. Extended range shall not be referred for the
meter selection.
Vendor to ensure the velocity in the Ultrasonic flow meter and meter run shall not exceed
maximum permissible velocity.

49.7 Target meters shall be considered for highly viscous hydrocarbon streams such as asphalt,
tar, polymers etc.
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49.8

4.9.9

4.9.10

4.10

4.10.1

4.10.2

4.103

4.10.4

4.10.5

4.10.6

4.10.7

4.10.8

4.10.9

4.10.10

4.10.11

Vortex meter shall be considered where high rangeability is the prime requirement.

Differential Pressure type flow transmitter shall meet all the requirements specified in clause
2.16.

Wedge flow meter shall be considered in slurry services or where powder deposits may form.
However, Diaphragm seal type DP transmitter shall be provided along with wedge flow
meter duly calibrated with both sensor and the transmitter.

Control Valves

Control valves shall normally be globe type. Other valve types like butterfly, ball, rotary
plug, angle or 3way etc., shall be selected as per service and process requirements.

Control valve sizing shall be carried out as per ISA S75-01. The valve shall permit upto
150% of normal flow or 110% of maximum flow, whichever is higher. In general, control
valves shall be sized so that the valve opening is as noted below:

At max. flow : about 90% open
At normal flow : about 75% open
At minimum flow : about 20% open.

Flanged control valves shall be used. Body material, body rating and flange rating shall be
as per piping specifications. However body and flange rating shall be minimum 300#.

Minimum control valve body size shall be 1" in general. Reduced trims can also be
considered.

For globe valves trim characteristics shall be equal percentage type unless required
otherwise. Control valve plugs shall be heavy top guided for single seated valves. Cage
guiding may be used in clean applications.

Anti-cavitation trim shall be selected wherever cavitation is expected in the valve. For
flashing services and hardened trim shall be used and anti-cavitation trim shall not be
provided.

Noise from control valve during operation shall be limited to OSHA specified level or
better. The maximum allowable noise is 85 dBA SPL (Sound Pressure Level). Source
treatment for noise may be performed by using special trims like low noise trims, in case
noise exceeds the specified level. Other methods based on merit are also permissible.

Valve seat leakage shall be minimum class IV as per ANSI/FCI 70.2 unless tight shutoff
requirement is required as per the P&ID.

Flanged bolted type gland packing boxes shall be used. Packing shall normally be PTFE on
liquid and gas service up to 200°C (design). Graphite/grafoil shall be used above
200°C(design) temperature. Asbestos based packing material shall not be used.

Bellows seal shall be used where it is required to isolate the packing from the process fluid
or where no leakage to atmosphere can be tolerated like toxic, explosive and precious fluids.

Material used for trim shall be minimum SS 316, with guide bushing of hardened stainless
steel like 440 C, 17-4 PH. For higher pressure drops (more than 10 kg/cm?) or erosive and
slurry services and in general for all steam services, flashing and cavitating services, plug
and seat shall be stellited.
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4.10.12

4.10.13

4.10.14

4.10.15

4.10.16

4.11
4.11.1

4112

4.11.3

4114

4.11.5

Special cases may require 17-4 PH seat ring and 440 C solid plugs or other materials like
Hastelloy, Monel etc.

Valve actuator shall be pneumatic spring opposed diaphragm type, in general. Piston type
actuators may be used for very high shut off pressure requirements. Additional equipment
including volume bottle necessary to meet fail safe condition shall also be included in case
double acting piston type actuator is selected. In either case, actuator shall be able to
withstand maximum shut-off pressure (1.5 times of design pressure) with the minimum
instrument air pressure specified.

Whenever limit switches are specified as inductive proximity type, these shall meet
NAMUR (DIN-19234) requirements.

Solenoid valves, wherever used, shall be universal and continuous rated type with class H
coil insulation. These shall be SS body as a minimum.

Self-actuating regulators for flow, pressure and temperature shall be used where loads are
constant and requirements of precision and accurate controls are not stringent.

The actuator shall be painted as below:
Direct action (open on air failure) valves - Green
Reverse acting (close on air failure) valve - Yellow
Actuator for shutdown valves - Red

Items like air volume tanks etc., supplied as an accessory along with the actuators, shall be
painted as per corresponding actuator.

ON-OFF VALVE

On-off valves shall have flanged end connections integral to the valve body. Top entry valve
design shall not be offered unless specifically indicated. Body rating of valve shall be
minimum 300#.

Whenever flangeless on-off valve body design is specified, following shall apply:

a) Wafer type or lug type body design for butterfly type on-off valves body size up to
6 inches.

b) Lug type body design for butterfly type of on-off valve body size more than 6
inches.

For on-off valves with fire safe design, flanged body construction shall only be acceptable.
For all services where full port valves are specified, following shall apply:
a) Port size shall be equal to line size for rating up to ASME Class 1500.

b) Port size shall not be less than one size than the line size for rating ASME Class
2500 and above.

For steam jacketed valves, the body and port size shall be one size lower than the on-off
valve end connections.

On-off valve body, bonnet, bottom flange, line flanges and other pressure containing
assemblies shall be of the same material of construction as specified for valve body.
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4.11.6  In case of ball-type of on-off valves;

4.11.7

4.11.8

4.11.9

4.11.10

4.11.11

4.11.12

4.11.13

4.11.14

4.11.15

a) The valve design shall ensure valve seat and body protection against thermal expansion
of the entrapped fluid when the on-off valve is fully close.

b) For size up to 4" and rating up to ASME Class 300, the on-off valve shall have floating
ball design. For ratings ASME Class 600 and above, floating ball is acceptable for
sizes less than 2". For higher sizes trunion mounted ball design shall be provided.

Rotary type on-off valves like Ball valves, butterfly valves etc. shall have blow out proof
shaft guiding design.

Guide bushing shall be of a sufficiently hard material to resist side thrust on the plug or
shaft.

Vendor shall be responsible for trim design and selection of the on-off valve. However, it
must meet the following minimum requirements:

a) The valve characteristics shall be quick-opening (on-off) type.

b) Vendor shall select proper material pairs, surface finish, hardness and clearances to
avoid galling.

c) Valves operating under extreme temperature conditions, vendor shall consider
increased clearances at room temperature and seal welding of threaded seat rings
etc whenever required. Hard facing of trim including guide bushing shall be
considered for all valves operating at high temperatures (i.e. temperature more than
200°C). For very low temperature application, material used shall have adequate
cold impact strength.

d) For all on-off valves including 3-way type of valves, stem and plug shall be
detachable and shall be attached together by suitable threaded design secured with
a pin to avoid plug rotation during operation.

Trim material and actuator colour shall be as specified for the control valve.

Leakage class of on-off valves shall be as specified in data sheet, where no class is
specified it shall be Class IV.

For on-off valves specified with Class VI / bubble tight (as per API) leakage class,
vendor shall select the soft seat (elastomer) material suitable for the process conditions
i.e., shut off pressure, maximum temperature and process fluid. Metal seated on-off
valves meeting the leakage class shall also be acceptable.

For application in vacuum service, vendor to provide inverted packing design suitable for
vacuum service. For pressure-cum-vacuum service, the on-off valve shall have dual
packing design suitable for the application. Dual packing design shall also be provided
for on-off valves in toxic service, with a facility to connect inert fluid between the
packings.

Valve actuator shall be designed to move the valve to the failure position as specified.
For failure position specified as ‘fail-locked’, vendor shall provide air reservoir with all
required accessories to meet the fail lock position of the valve.

Whenever double acting springless type of actuator is unavoidable, all accessories like
pilot valves, booster relays, non-return valve, pressure gauge, volume tank etc. shall be
provided to ensure desired action on air failure.
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4.11.16 The volume tank shall be of carbon steel construction and sized as per ASME Section
VIII with design pressure of 10kg/cm’g as a minimum. Each volume bottle shall be sized
for a minimum of 3 valve strokes

4.11.17 The actuator casings and diaphragms shall be designed for minimum twice the maximum
pneumatic operating pressure of the on-off valve.

4.11.18 Vendor shall be fully responsible for sizing and selection of correct actuator, while sizing
the actuator vendor shall consider minimum actuator thrust equal to two times (2) the
total force induced by shut off condition and the force required to overcome packing
friction.

4.11.19 Wherever the valves are indicated as fire safe, they shall be tested for fire safe as per BS
6755 (Part-2) when the valves are supplied with metal-to-metal seats and shall be tested
as per API 607 latest edition when the valves are provided with soft seats.

4.11.20 Wherever fire safe actuator and controls have been asked for, actuators and all
accessories such as solenoid valves, air volume bottles etc. shall meet the fire proof
requirement to ensure normal valve operation even during and after exposure to fire.
Vendor shall clearly define the schemes they propose to achieve the above requirements
and ensure that the proposed schemes shall meet the requirement in terms of type of
exposure and exposure time of the testing procedure given in BS 6755/API 607.

4.11.21 Vendor shall furnish type test certificate duly witnessed by third party inspection agency
like M/S LRIS,BV,DNV,TUV etc. for fire safe testing of valve, actuator and controls for
the offered models.

4.12 Smart Type and Field Bus Type Positioners

Digital smart positioners or field bus type of positioners with diagnostic capabilities shall be
provided as per job specific requirement. These shall meet the following minimum
requirements:

a) The positioner sensor and sensing mechanism shall be rugged and shall not be affected
by the line/valve vibration. The performance of the positioners shall be immune to
above vibration.

b) The positioner’s output and input range shall be field adjustable without any hardware
modification. The output from the positioners shall be available for both single acting
as well as double acting actuator.

c) Each positioner shall be operable, configurable and accessible through HART
compatible hand held configurator/field bus configurator as applicable. Smart
positioners shall also have dedicated buttons for the above functions.

d) Control valve’s operating signatures in the form of hard copy and soft copy for each
control valve provided with smart positioners shall be supplied. The necessary software
for advanced control valve diagnostics like seat ring condition, gland packing condition,
actuator leakage etc. shall also be included.

e) Fieldbus positioner shall have the capability to perform functions like PID etc.

f)  All positioners shall have metallic casing and cover.

4.13 Pressure Relief Valves and Rupture Discs
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4.13.1 Pressure Relief Valves

4.13.1.1

4.13.1.2

4.13.13

4.13.1.4

4.13.1.5

4.13.1.6

4.13.1.7

4.13.1.8

4.13.19

All pressure relieving devices shall be designed in accordance with ASME code for 'Boilers
and Pressure Vessels', API-521 and Indian Boiler Regulations. The pressure relief valve
sizing shall be as per API 520. For mixed phase fluids, sizing shall be as per Leung-Omega
method (or Diers) sizing shall be followed. The orifice sizing, area and designation, valve
size and rating shall be as per API RP 526.

Pressure relief valves shall be full nozzle full lift type except for thermal relief valves.

Conventional valves shall be specified for constant back pressure while bellows seal type
valves shall be specified for variable back pressure. Pilot operated pressure relief valves
shall be used when Back pressure is greater than 50% of set pressure or when the difference

between operating pressure and set pressure is within 10% of the set pressure.

Lifting lever shall be specified for steam, air or water above 65 degree service. Open bonnet
shall be used for steam service.

The percentage accumulation in case of pressure relief valves/safety valves shall be as
follows:

a) Steam Service

- ASME SEC I(steam generation/consumption) 3%

- IBR (Before steam let-down station) 5%
- IBR (Distribution & utilities) and 10%
ASME Section VIII
b) Gas, Vapour or liquid for process service 10%
¢) Liquid for thermal Relief 25/ 10% (as per Process requirement)
d) Fire exposure on unfired vessels 21%

3/4" x 1" threaded (NPT) modified nozzle type valves with typically 0.38 cm’ orifice size
shall be specified for thermal relief. However, if discharge is connected to flare or with
variable back pressure more than 10% of set pressure, 1D2 flanged valves as per API-526
as a minimum to be provided.

The body material shall, as a minimum, be as per piping specifications. Nozzle and disc
material shall be SS 316 as a minimum with machined stainless steel guide and spindle.
Whenever semi nozzle designs are unavoidable, body material shall be atleast same as
nozzle and disc material.

The spring material of pressure relief valves shall be as follows unless otherwise necessary
because of process conditions;

(-)29°C to 230°C : Carbon steel with weather protective coating.
above 230°C : Tungsten alloy steel.
Below (ﬁ)29O C : 316 Stainless Steel

Flanged connection shall be for standard sizes 1" or larger.

4.13.1.10 Where permissible, screwed connections shall be used on sizes 3/4" and below.
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4.13.2 Rupture Disc

4.13.2.1 Rupture discs shall be reverse buckling type, in general and shall be supplied in pre-torqued
holder assembly, which shall fit inside the inner diameter of the bolt circle of standard
flanges. Disc material shall be compatible with the vessel contents and shall be consistent
with the bursting requirements. Inconel discs shall be used above 100°C if compatible with
the process fluid.

4.13.2.2 When rupture disc is used upstream of a pressure relief valve, a pressure gauge shall be
provided on the downstream of the disc to indicate any rupture of the disc in addition to an
excess flow check valve. In addition combination capacity factor of 0.9 shall be used for
sizing unless the combination has been tested and approved for any other combination
capacity factor.

4.13.2.3 The bursting tolerance of the rupture disc shall be 5% of the specified bursting pressure or
less, unless otherwise specified.

4.13.2.4 Vendor shall consider 5 nos. rupture discs (1 for testing + 1 for installation + 3 nos. spare) of
the same specifications.

4.14 Interlock and Shutdown System

4.14.1 Interlock and Shutdown System shall be an independent system with its own dedicated
primary element except for orifice flow measurement. For orifice flow element, separate set
of tapping for each flow transmitter for shut down / interlock shall be considered.

4.142  The system shall be designed fail safe and shall meet the following requirements, as a
minimum:

a) All initiating contacts shall be close (except limit switches for which contact shall close
when the limit reaches) under normal conditions and shall open under abnormal
conditions.

b) All relays and solenoid valves shall be energised under normal conditions and shall de-
energize under abnormal conditions.

c) If desired, because of operational or maintenance requirements, adequate trip by-pass
facilities are to be provided with warning lights to indicate that the trip has been
bypassed. Trip bypass alarms shall be provided inteoecal-as—well-as-in-remetetocation.
All such by-pass switches shall be key-operated type.

4.143  Each shutdown circuit and solenoid valve shall be provided with a switch-fuse unit
separately. '

4.15 Instrumentation for Rotating Equipments

Rotating Equipment vendor shall be completely responsible for providing adequate
instrumentation for safe and efficient operation of the machine. The commonly used
instruments are being detailed out in the following clauses, however this does not absolve
the vendor of providing additional instrumentation, if required.

4.15.1 Anti surge and performance control system (ASC)

a) Vendor shall be fully responsible for the complete design of Anti surge/performance
control system (ASC) including selection of type of flow element, controller Algorithm,
type of explosion protection, type and operating timings of final control element. Vendor
shall guarantee the performance of machine with the offered ASC system. Wherever
required, ASC system shall be designed in such a way that it is capable of correcting the
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compressor operating point so as to avoid surge in order to protect machine from possible
damage, to minimize process upsets and to minimize recirculation.

b) ASC system shall typically consist of but not limited to flow element, flow transmitter,
differential pressure transmitter, ASC controller, control valve and other accessories as
felt necessary by the vendor.

c) Vendor shall supply all the hardware and software related to the operation and safety of
the equipment. This shall include but not limited to the following;

i. Design and operation of surge control loop scheme based on offered equipment
performance.

ii.  Supply of all hardwares in antisurge control loop including dedicated controller,
transmitters, measuring elements, final control element etc.

iii.  Fast response transmitter and control valve etc. as required.
iv.  Algorithm required for antisurge/ Performance control application.

d) The ASC shall be a dedicated single loop controller on proprietary Hardware Platform or
single/multi loop controllers of common hardware platform such as PLC. The single loop
controller shall be dedicated controller for each Anti-surge or Performance control
application/Tag. Dedicated panel mounted facia shall be provided. The ASC system
when provided on common hardware platform shall be with redundant configuration as
minimum viz-dual processor, dual input/output, redundant communication & dual power
supply system. The multiloop controller/system shall be dedicated for Anti-
surge/Performance applications/Tags of each machine/each machine tag. Unless specified
otherwise dedicated panel facia for each application shall be provided to mount on
hardwired console in control room

e) It should be able to accept 4-20 mA signal from field or from HIC at purchaser DCS or
at LCP as a manual override to anti-surge control system with bump less transfer.

f) Auto-manual operation with bump less transfer shall be provided.

g) The controller response time (total time to read input, processing time and output) shall
be as per the machine dynamics and safety and shall be of the order of max. 40-milisec.
Any faster response required based on machine dynamics shall be considered by
vendor. The input sampling interval shall be as per machine dynamics within the
controller response time as above. The processor cycle time shall be considered to meet
the overall response time.

h) The ASC shall be field proven, specific to the make of machine and for the similar
application in hydrocarbon industries. Vendor shall provide the proven track record for
the offered ASC meeting the above.

i) The anti surge/performance control algorithm shall be implemented using standard
firmware in the controller/processor system.

j)  The algorithm developed by vendor shall be specific for given application, surge
control, performance, load sharing etc. and shall be field proven for the compressor
make.

k) The algorithm implemented in the system shall be protected against any
modifications/changes.
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4.15.2

4.15.2.1

4.15.2.2

4.15.23

41524

4.152.5

4.15.2.6

) The configuration shall be stored in non-volatile memory or battery back-up for
configuration shall be provided (minimum 48 hours) in case of volatile memory along
with battery drain indication.

m) In case of ASC on common hardwired platform separate configurator with necessary
hard ware/ soft ware shall be provided for application programming.

n) Anti surge controller shall not be used for performing any other machine related inter
locks/logics.

o) All the instruments (transmitters, Positioner and temperature elements and / or
transmitters) connected with anti-surge control loop shall be flame proof "EExd" type
suitable for the area as specified. The suitability of smart transmitter/ Positioner shall be
confirmed by vendor and to be provided accordingly.

p) The ASC system vendor shall be fully responsible for the sizing and selection of the anti-

surge valve. Vendor to provide the sizing calculations duly vetted by ASC system
manufacturer.

Machine Monitoring System (MMS)

Machine Monitoring system shall be provided for continuous monitoring and indication of
machine parameters like vibration & axial displacement, bearing and winding temperature,
key-phasor etc.

Vibration and displacement monitoring system shall be as per AP1-670. The extent and type
of monitoring shall be as defined elsewhere. However, vendor shall furnish any additional
requirements for monitoring deemed essential by them with reasons. Two probes at 90
degree apart for each location shall be provided and connected to same dual channel monitor
for vibration monitoring.

The machine monitoring system shall be provided with preferably built in intrinsically safe
barrier and shall be duly mounted in separate panel. However, separate terminal blocks shall
be provided for terminating the field cables for maintenance purpose. Direct cable
termination on modules shall not be considered.

For MMS the display unit shall be provided at local control panel with necessary statutory
certification. Alternatively purged enclosure is also acceptable with necessary certification.

The sensing probe shall be accessible for adjustment, repair and replacement without
dismantling the machine.

Vendor shall provide hardwired Voted contact output of each parameter for Pre trip and trip
alarms for alarms/ interlock in purchaser’s control system. The alarms/trips of the channels
within each monitor/ Module can be grouped together and common pre-trip alarm and
common trip contact for each monitor/ Module shall be provided. 4-20 mA signals from
Vibration & Temperature Monitoring System racks to DCS system are not required
separately, unless specified and vendor to ensure that all the parameters are available
through serial interface. For multi racks, vendor shall provide common serial interface
through multi drop link.

In addition to this, it shall be provided with necessary hardware (communication gateway
module) including the cable for serial data communication from monitoring system to
purchaser’s DCS for machine monitoring through purchaser’s DCS via redundant serial
data interface. This serial link shall be RS 422 / RS 485 with MODBUS RTU protocol.
Vendor shall furnish all details like pin configuration and tag number wise MODBUS
address mapping list etc. for smooth interfacing of this communication link with DCS.
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4.152.7

4.152.8

41529

Vendor shall also provide necessary hardware and software for providing raw data to
conditioning monitoring system for each rack.

Vendor shall also supply one common laptop based configuration unit for the package unit
with required configuration software (refer clause 4.17) and hardware for configuration of
MMS system including the serial communication cable required between configuration unit
(laptop) & MMS monitors.

Key Phasor

Key phasor system shall be provided by vendor for performing analysis of vibration signals
to determine machine malfunctions. It shall consist of a proximity probe and transmitter,
extension cable etc. and other accessories to make the system complete. Vendor shall
provide necessary reference on the shaft to determine one-per-turn occurrence.

Vibration and Axial Displacement Monitoring

Monitors shall be four channel types and shall meet the following specifications as a

minimum:

a)  Continuous channel monitoring with each channel input from one probe. Readout
scale shall read higher of the sensors.

b)  Each channel shall have two independent alarm levels one for pre trip alarm and one
for each trip and that can be set continuously over measurement range. Two relay
contacts for each pre-trip alarm and trip alarm per channel shall be provided.

c)  Broken sensor failure detection without causing shut down.

d) LED lamps on monitor front for each channel to indicate pre-trip alarm, trip-alarm and
circuit fault conditions.

e) Selector switches on monitor front to read vibration/ displacement pre-trip alarm and

trip set points for each channel shall be provided.

4.152.10 Bearing & Winding Temperature Monitoring

a)

b)

Sensor shall be three wires RTD element of platinum having 100 ohms resistance at
0°C.

The temperature sensor, cables, terminal heads, junction boxes etc. shall be capable of
withstanding the mechanical vibration and environment of a rotating machinery

atmosphere.

Bearing and Winding temperature shall be monitored by means of a temperature
monitor. It shall meet following requirements:

i. Accept RTD inputs (platinum, 1000hm at 0°C).

ii. Continuous six channel monitoring with each channel input from each RTD.
Read out scale shall read higher of the six temperatures.

iii.  Each channel shall have two independent alarm levels one for pre-trip alarm and
one for trip alarm and that can be set continuously over measurement range.

iv.  Broken sensor failure detection without causing shut down.
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4.15.2.11

4.15.3

4.153.1

4.153.2

41533

4.153.4

4.15.3.5

v.  Selector switches on monitor front, to read temperature, pre-trip alarm and trip set
points for each channel shall be provided.

vi.  Analog output 4-20 mA DC isolated signals shall be provided for each channel
for remote indication, if specified.

Wherever MMS is not specified, vendor shall provide suitable transmitter for all the
vibration and axial displacement, temperature, key phasor to provide 4-20mA signal to
purchaser’s control system.

Speed Governor System

Digital microprocessor based system mounted in standalone cabinet and located in rack room
shall be provided. Fault tolerant triple modular redundant (TMR) system shall be supplied
unless otherwise specified in Job Specification.

HMI for operator interface shall be supplied loose with all mounting accessories for mounting
this HMI in purchaser’s hardwired console in general. This shall include all basic features of
governor to enable operator to do all control and monitoring operations from console itself.

This shall include features like assignable speed range, adjustable speed set point, remote
speed set point input, digital speed indication, adjustable speed ramp, override for testing the
external over speed trip system etc.

It should be able to accept 4-20 mA signal from HIC at purchaser’s DCS or LCP as a manual
override to governor and pass on the same, after a bump less auto / manual selection and
local / remote selector switches configured in speed governor (shall be possible through
HMI) to governor valve as manual control.

Vendor shall provide all hardware & software in the system (including the cable for serial
data communication from system to purchaser’s DCS) for serial communication link for all
data transfer from governor to purchaser’s DCS. This serial link shall be RS 422 / RS 485
with MODBUS RTU protocol, vendor shall furnish all details like pin configuration and tag
number wise MODBUS address mapping list etc. For smooth interfacing of this
communication link with DCS.

4.15.4 Accumulator of Lube Oil System

4.15.4.1 If accumulators are used with nitrogen for lube oil dampening at the desired pressure to meet
the system requirement the following instrumentation with the accumulator to be provided
by vendor:

a) Accumulator shall have charge kit with isolation valves and connection hoses.

b) Standard nitrogen cylinders available in India are at pressure of 140 kg/cm’g with
standard connection sizes. Vendor shall provide the complete regulator system with
protection for charging nitrogen from nitrogen cylinder to accumulator at the desired
pressure. Regulator shall be suitable for the inlet pressure variation of 140 to 150
kg/cm’g while charging with suitable inlet connection to match the Nitrogen cylinder
connection. Regulator system shall have pressure indicator, regulator, relief valve,
needle valve etc. as a minimum. Material of construction shall be stainless steel.

4.15.5  The compressor loading-unloading scheme for reciprocating compressors shall be provided
as per the minimum requirements specified in the job specifications. Manual as well as
automatic schemes shall be provided.
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4.15.6  Emergency switch shall be provided in the local panel/local. All such switches shall have a
protective cover to avoid inadvertent shutdown.

4.15.7  Vendor shall provide the following commen alarms for purchaser:

a) Common machine pre-trip alarms.
b) Common machine trip alarm.
4.16 System Cabinets, Racks and Consoles

4.16.1  All system cabinets, marshalling racks and hardwired consoles shall be free standing and
enclosed cubicles type. All these items shall have bottom cable entry.

4.16.2 Cabinets shall be fabricated from cold rolled steel sheet (CRCA) of minimum 2.0mm
thickness suitably reinforced to prevent warping and buckling. Doors shall be fabricated out
of 1.6 mm thick CRCA sheet. Cabinets having modular construction and with basic frame
structure of heavy duty aluminium shall also be acceptable.

4.16.3  Cabinet/Console finish shall include sand blasting, grinding, chemical cleaning, surface
finishing by suitable filler and two coats of high-grade lacquer with sanding between coats.
Two coats of paint in the cabinet colour and a final coat after assembly at site, shall be given
for non-glossy high satin finish.

4.16.4  In order to remove dissipated heat effectively vent louvers backed by wire fly screen shall be
provided. Further, ventilation fans shall be provided wherever required. High temperature
annunciation shall be provided on operator console.

4.16.5 Illumination shall be provided for all cabinets by fluorescent lamps, which shall be operated
by door switch.

4.16.6  All cabinets/racks/consoles shall be adequately sized to avoid any congestion. Wiring shall
be done as per guidelines provided in clause 4.2.14 of this specification.

4.16.7  The height and colour of the cabinets shall be inline with other equipments being installed in
the control room.
4.17 System software / License

Systems (like PLC, ASC, Speed Governor etc.) software shall include the operating system
and application program. The application program shall include software for performing
functions like interlock and shutdown logic, programming/program modification,
documentation etc. Two copies of application program and two sets of licensed system
software shall be supplied. The program language shall be English.

The licenses and application program shall allow:
- Monitoring of system program for troubleshooting purpose.

- Carrying out any modifications to the PLC/system program if need arises (engineering
license with proper validity)

- Troubleshooting of any system related failures.
- Monitoring of the system healthiness

The system shall be supplied with programming tools and related accessories.
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5.0 LIST OF DOCUMENTS ATTACHED
7-52-0001  Instrument connections on vessels, standpipes and tanks
7-52-0002  Instrument connections on piping.
7-52-0035  Thermowell
7-52-0041  Orifice Plates and Flanges -Dimensional details.
7-52-0254  Duct Fabrication — Bolted Construction Details
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1.3
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143

1.4.4

1.4.5

1.4.6

1.4.7

INSTALLATION MATERIALS

Vendor shall ensure and supply all erection hardware required for the installation of
complete instrumentation which form a part of the package unit. This includes items like
cables, cable glands, junction boxes, instrument valves and manifolds, mounting accessories,
impulse piping/tubing, pipe/tube fittings, pneumatic signal tubes, air line pipes and fittings,
filter regulators, steam/electrical tracing, insulation materials, cable duct and trays, conduits,
prefabricated canopies for instruments, identification tags, structural material required for
instrument supports and trays etc.

Clause 1.1 above broadly covers the items required for any typical plant, however vendor
shall supply all necessary items to make the installation and commissioning work complete
in all respect, irrespective of whether these have been explicitly included in their scope or

not.

Salient feature and minimum requirement for some of the main installation materials is
being described in the following paragraphs. For items for which no specification has been
provided, vendor may follow their own specifications and prevailing international standards.

Cables

All cables shall have PVC insulated primary insulation of cable shall be 85°C Polyvinyle
Chloride type as per IS-5831 and inner and outer sheath of cable shall be flame retardant
made of extruded PVC Type ST-2 at 90°C as per IS-5831. Oxygen index of PVC shall be
over 30% at 27 °C+2 °C and temperature index shall be over 250°C. However, Polyethylene
(PE) insulation shall be provided in IIC area classification.

In general cables shall be flame retardant as per standard IEC 60332 Part 3 Cat.A. However,
cables with fire-safe valves shall be fire resistant also as per the following.

The insulation grade shall be 650 V/1100 V as a minimum and shall meet insulation
resistance, voltage and spark test requirements as per BS-5308 Part-11.

All cables shall be twisted and armoured. Armour over inner jacket shall be of galvanised
steel wire/flat as per IS-1554 part L.

For signal and control cables, inner jacket colour shall be black. Outer jacket colour shall be
light blue for intrinsically safe application and black for others. For thermocouple extension
cables the inner and outer jacket colour shall be as per IEC.

Maximum DC resistance of the conductor of the completed cable shall not exceed the
following:

a) 12.3 ohms/km at 20°C for cables with 1.5 mm2 conductor.

b) 39.7 ohms/km at 20°C for cables with 0.5 mm2 conductor.

The mutual capacitance of the pair or adjacent cores shall not exceed 250 pF/m at a
frequency of 1 kHz whereas the same shall not exceed 100 pF/m for PE insulated cables.

The capacitance between any core and screen shall not exceed 400 pF/ m at a frequency of 1
kHz.

L/R ratio of adjacent cores shall not exceed 40 uH/Q for cables with 1.5 mm’ conductor and
25 pH / Q for cables with 0.5 mm” conductor.

The drain wire resistance including shield shall not exceed 30 ohms/km.
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1.4.8 A pair of communication wire shall be provided for multipair/multitraid cables. Each wire

shall be 0.5 mm’” of plain annealed single or multi-strand copper conductor with 0.4 mm
thick 85°C PVC insulation. Insulation shall be green and red colour coded.

1.4.9 Each multipair cables shall have 20% pairs as spare.

1.4.10  Running length of the cable shall be printed on the outer sheath at least at every 5 metre
interval.

1.4.11  Signal Cables

a)

b)

<)

d)

f)

Single pair shielded signal/alarm cables shall be used between field instruments and
junction boxes/local control panels.

Multipair individually and overall shielded signal/alarm cables shall be used between
junction boxes/local control panels and control room, in general.

The single pair and triad cables shall be of 1.5 mm? conductor size made of electrolytic
copper conductor of 7 strands with each strand of 0.53 mm diameter, multipair cables
with 0.5 mm’ conductor size shall have 16 strands of annealed electrolytic grade copper
conductor with each strand of 0.2 mm diameter, multi triad cable or multi pair cable
with 1.5 mm? conductor shall have 7 strands with each strand of 0.53 mm diameter, as
per the job specification.

Shield shall be aluminium backed mylar/polyester tape bonded together with the
metallic side down helically applied with either side having 25% overlap and 100%
coverage. The minimum shield thickness shall be 0.05 mm in case of single pair/traid
and 0.075 mm incase of multipair/triad cable.

Drain wire shall be provided for individual pair and overall shield which shall be 0.5
mm?2 multi stranded bare tinned annealed copper conductor. The drain wire shall be in
continuous contact with aluminium side of the shield.

All multi pair cables shall have 6 pair/12 pairs only while multitriad cable shall have 6
triads/8 triads only.

1.4.12 Control Cables

a)

b)

<)

Single pair control cables shall be used between field mounted solenoid valves and
junction boxes/local control panels and shall meet the requirements specified in para
1.4.11 above.

Multipair control cables shall be used between junction boxes/local control panel and
control room mounted devices in general. These cables shall have only overall
shielding.

These control cables shall have 1.5 sq mm conductor size with 7 stranded conductors of
annealed electrolytic grade copper, with each strand of 0.53 mm diameter.

1.4.13  Fieldbus Cables

a) Fieldbus cables shall be 16AWG (1.31 mm?) for trunk and 18 AWG (0.82mm’ ) for
spur twisted in pair individually and overall shielded with aluminium mylar tape with
drain wire and armoured. Other parameters shall be as per Type A defined in IEC-
61158-2.

b) Fieldbus cables shall be single pair or two pairs.

c) Field bus cable shall be field proven for FF applications.

d) Fieldbus cable shall comply with H1 cable test specification FF 844.

e) Outer jacket color shall be orange with 3 longitudinal blue stripes for spur cables and
black stripes for trunk cables.
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1.4.14  Thermocouple Extension Cables

a)

b)

g)

h)
i)

Single pair shielded thermocouple extension cables shall be used between
thermocouple head and junction boxes/ transmitters/local control panel mounted
instruments.

Multipair individually and overall shielded thermocouple extension cables shall be used
between junction boxes and control room mounted devices.

The type of thermocouple extension cables shall be compatible with thermocouple
used. In addition the colour coding of the primary insulation shall be as per 1S-8784-
1987 (R2004).

The cable shall have 16 AWG and 20AWG solid conductors for single and multipairs
respectively.

All thermocouple extension cable shall be matched and calibrated in accordance with
IEC-60584-2.

Shield shall be aluminium backed by mylar/polyester tape bonded together helically
applied with the metallic side down with either side having 25% overlap and 100%
coverage. Minimum shield thickness shall be 0.05 mm for single pair and 0.075 mm for
multipair cable. Drain wire shall be similar to individual pair and shall be in continuous
contact with the aluminium side of the overall shield.

Inductance shall not exceed 4mH/Km. However for J-type thermocouple inductance
could be 8 mH/km.

Electrostatic noise rejection ratio shall be over 76dB.

All multi-pair cables shall have 6 pairs/12 pairs only.

1.4.17 Power Supply and Other Cables

a)

All power supply cables shall be as per IS-1554 Part I and shall have copper/aluminium
conductors depending on conductor size. Minimum conductor size shall be 2.5 mm? of
copper conductor. For higher sizes (above 16 mm?), aluminium conductor can be
considered. All these cables shall be PVC insulated and armoured.

1.4.18 Any other special cable required for instruments shall also be supplied as per the
requirement. Vendor shall ensure that these cables are armoured type and shall meet all other
requirements specified in para 1.4.1 through 1.4.10, as applicable.

1.5 Cable Glands

a)

Vendor shall supply all cable glands required for glanding the above mentioned cables
at field instrument side, local control panel side, junction boxes side and at control room
side.

b) All cables glands shall be of nickel-plated brass and shall be double compression type
suitable for armoured cables.
c) Flame proof glands wherever required shall be supplied with Ex (d) certification.
d) PVC Cable shrouds shall be provided with all the cable glands.
1.6 Junction Boxes (Non-Fieldbus loops)
a) Vendor shall supply junction boxes as per the cables selected, wherever required. These
shall be of die cast aluminium alloy (min. LM-6) body and shall be weather proof to
IP65 as a minimum.
b) These boxes shall have terminals suitable for minimum 4.0 mm’ cable termination
mounted on rails. 20% spare terminals shall be supplied in each junction box.
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1.7

1.7.1

1.7.2

1.7.3

1.7.4

1.7.5

1.7.6

c) Telephone sockets and plugs shall be provided in junction boxes.

d) Flame proof junction boxes shall be used in explosion proof/ flame-proof instruments
circuits and supplied with Ex (d) certification. All such boxes shall be weatherproof
also.

¢) Each junction box shall have a minimum 12 numbers of entries with 20% or 2 Nos. as
spare entries for branch cable and minimum 2 numbers of entries for multipair cable
with 1 No. spare. All entries shall be provided with suitable plugs.

f) Suitable 3-way power junction box shall be considered for higher size of incomer
power cable, which is not matching with the terminals provided in the control panel.

Junction Boxes for Fieldbus Loops

For Fieldbus segment, junction box shall be used for mounting the wiring/ terminal blocks to
terminate the trunk and spurs in the fieldbus networks.

Unless otherwise specified, vendor must use the following type of terminal blocks:

For all FISCO signals : Weatherproof terminal blocks

For all safe signals : Weather proof terminal blocks

For all Explosion proof signals : Explosion proof/Flameproof terminal blocks
Junction box for Fieldbus field barrier concept:

Fiedbus junction boxes with field barrier assembly/ assemblies shall be provided. Not more
than 12 spurs shall be considered in one junction box. Each junction shall not have more
than two segments and no. of field barrier assemblies shall be considered accordingly. Field
barrier assemblies in a segment shall be multidropped (shall not be daisy chained in a trunk).
Only one closed loop can be considered per segment. Remaining spur connections in the
segment can be used for open loop. For multi field barrier assembly in a junction box, Field
barrier assemblies shall be DIN rail mounted. Vendor shall terminate the spare pair of trunk
cable in DIN rail mounted terminal in junction box. One field barrier assembly shall contain:

a) Isolation facilities (EEx de) for isolating the field barrier assembly from fieldbus
trunk.

b)  Not more than 6 spur / barriers connections and Not more than one field device in
each spur connection.

¢) Internal short circuit protection for each spur (short circuit current <= 45 mA)
d) LED indicator for each spur short circuit.

e)  Each spur shall be galvanically isolated from trunk.

f)  Fieldbus terminator for each segment shall be inside junction box.

Housing of the fieldbus junction boxes shall be electropolished type SS 316.

Surge protectors on the field side shall be provided whenever specifically mentioned in job
specification either within the FFJB or along with the instrument.

Sufficient spacing shall be provided inside the Junction Boxes for mounting of field barrier
assemblies, termination and routing of Trunk/ Spur cables to the barrier/Megablocks,
sufficient space shall be provided for installing terminator etc. inside the Junction Box.

For spur and trunk cables, 20 % addition cable entries must be provided. Unused entries
shall be plugged.
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1.7.7 Each junction box shall be provided with sufficient entries with weatherproof, flameproof
plugs, as required. Trunk and spur entries shall be from the bottom.

1.8 Instrument Valves and Manifolds
a) Vendor shall supply instrument valves (miniature type) and valve manifolds wherever
required.

b) The hydrostatic test pressure for instrument miniature valves shall be 153 Kg/cm®g for
pipe class upto 600 and whereas for Instrument air lines, it shall be 41 Kg/cm’g. All
valves and manifolds shall be forged type only.

¢) Valve body and trim material shall be 316 SS unless otherwise specified. Superior trim

material shall be selected as required by process conditions. Packing material in general
shall be of PTFE.

1.9 Impulse Piping/Tubing
a) Vendor shall supply 1/2" OD x 0.065" thick ASTM A 269 TP 316 L stainless steel
seamless tubes as a minimum for impulse lines.

b) Where the pressure (operating) exceeds 70kg/cm2g or if piping is specified as impulse
line, seamless pipes of size 12” NB of required thickness shall be supplied with material
as per piping class.

c) Seamless tubes shall have a hardness of max 80 RB as typical.
d) Steam tracing shall be 10 mm OD copper tubes of electrolytic grade copper.
e) Instrument air tubing shall be 6 mm SS316L.

1.10 Pipes and Tube Fittings

a) Vendor shall supply flareless compression type of tube fitting and of three piece
construction.

b) The fitting/ferrule hardness shall not be less than RB 90 so as to ensure a minimum
hardness difference of 5 to 10 between tube and fittings. The fitting/ferrule shall be of
S$S316 material.

c) Socket-weld type forged pipe fittings of suitable material and rating shall be supplied
for pipe fittings as per Piping Material Specification. The minimum rating shall be 3000
Lbs. Weld neck fittings shall be used where socket weld type are not allowed by piping
class.

d) Brass fittings, wherever used as per job specification, shall be suitable for use on
copper tubes conforming to ASTM B68 /B68M hardness not exceeding RB 50. All
fitting parts shall be manufactured from Brass as per IS-319 bar stock or equivalent and
shall be nickel plated.

e) All threaded fittings shall have NPT threads as per ANSI/ASME B 1.20.1 only.

1.11 Pneumatic Signal Tubes
a) Vendor shall supply 6mm OD x Imm thick SS316L tube for pneumatic signal tubes.

b) Vendor shall avoid use of intermediate connections and shall estimate single length for
each instrument location.
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1.12 Instrument Air Lines Fittings and Valves

a) Seamless galvanised, inside and outside, carbon steel pipes used for instrument air
distribution shall be as per IS 1239 class Heavy. In view of difficulty in bending such
pipes, elbows shall be used wherever bending is expected or A106 Gr B pipe shall be
supplied.

b) Galvanised forged screwed carbon steel screwed fittings of 2000 Ibs rating fittings shall
be used.

¢) Isolation valves on instrument air service shall be packless gland type full bore ball
valves.

1.13 Air Filter Regulators

a) Instrument air filter regulator of suitable size, range and capacity shall be supplied for
each pneumatic instrument.

b) The body of the filter shall be anodised aluminium.

c) The filter shall have 5 micron sintered bronze filter element and shall be provided with
manual drain and 2" nominal size pressure gauge.

1.14 Cable Trays and Cable Ducts

a) All cables on the main pipe rack shall be laid in cable duct. Cable ducts shall be of
galvanised mild steel with SS bolts and shall be fabricated as per 'Duct Fabrication-
bolted Construction Details' standard No. 7-52-0254.

b) All branch cables/tubes shall run on cable trays.

c¢) These cable trays shall be made out of galvanised mild steel sheets of 2.5 mm
thickness. Ladder trays shall be of galvanised mild steel. 50 mm x 50 mm x 6mm thick
angle shall be used as a minimum.

d) The width shall be so selected that 50% of tray space is available for future use.

e) Suitable SS wire cable clamps shall be supplied for binding the cables/tubes at every
500 mm. Nuts/Bolts used for cable trays fixing shall be SS.

f) FRP cable trays shall be provided when specified.
1.15 Instrument Support/Structural Steel

a) Vendor shall supply instrument stands, stanchions and other structural steel material
required for supporting the cable trays, impulse lines and instruments.

1.16 Heat Tracing and Insulation

a) Heat tracing and insulation of line mounted instrument impulse lines shall be carried
out as per line specifications. Similar philosophy shall also be followed for equipment
mounted instruments. However, impulse lines for instruments/level instrument in
congealing, viscous services shall also be stream traced even though the
pipe/equipment not traced.

b) Instruments mounted on jacketed lines and jacketed equipments shall be jacketed only.
In case the jacketing of any particular instrument item is not possible, heat tracing may
be selected after intimation to Owner/ Owner Representative before proceeding ahead.

c) For all steam traced lines and steam jackets, a suitable type of steam trap must be
provided for proper and efficient tracing. Separate dedicated steam trap shall be used
for each instrument. Steam trap shall preferably be located on ground level with its
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outlet connected to drain funnel or as advised elsewhere in the package. Each
instrument to be traced shall be provided with steam isolation valve.

d) Wherever electric tracing is shown in the approved P&ID and selected for instruments
and instrument lines, this must be suitable for the line temperature rating.

e) Steam tracing shall be avoided inside any room/ or shelter. The heat tracing required
for analyzers shall be carried out by electrical tracing using prefabricated tube tracers.

f) Insulation of all in-line instruments like control valves, safety valves etc. shall be done
as per the line requirements. Also all direct equipment mounted instruments like level
gauge, displacer/float type instruments etc. shall be properly insulated as per insulation
requirements of the equipment on which these are installed.

g) The insulation with 25 mm dia. Sodium silicate inhibited ceramic fiber rope (fiber glass
/' SS wire braided) by spiral winding in position, wrapping the rope around piping so as
to cover the piping completely without leaving any gap, application of two layers of
self adhesive aluminum foil tape (min 0.1 mm thick) spirally wound over the rope
surface with the joints in two layers staggered. Ceramic fibre rope shall be of minimum
density 250 kg/m’ shall be made up of ceramic fibre insulation with other properties of
ceramic fibre rope confirming to 3.2.3 (1) of specification “6-44-0002 for hot
insulation” work.

h) Steam tracing shall be considered for instrument impulse line for cryogenic services
(i.e. operating temperature is less than 0°C).

2.0 INSTALLATION

2.1 Vendor shall be completely responsible for installation of all instruments within their battery
limit, in line with the installation standards (typical) furnished alongwith package
specification.

2.2 Whenever installation is beyond the scope of vendor/contractor, purchaser shall install the
instruments as per the details/documents/drawings provided by the vendor/contractor.
However, in such a case it must be ensured that complete installation materials shall be
supplied.

23 All direct mounted instruments like thermocouples, thermowells, temperature gauges,
pressure gauges, pressure switches etc. shall be installed in such a way that they have good
readability and accessibility.

24 The capillary of all capillary type instruments shall be supported properly and shall be
protected against mechanical damage.

2.5 All pressure/differential pressure instruments shall be provided with block and bleed/ by-
pass, drain/vent valves etc as per the installation standards, and shall have accessibility.

2.6 All primary piping/tubing (impulse lines) shall have a slope of 1 in 12 on the horizontal run.

2.7 All welding shall be carried out as per the relevant codes with proper electrodes. Any testing
(non destructive) like DP test and radiography on root weld and final weld shall be carried
out as applicable. All consumables shall be part of vendor's scope of supply. Any pre/post
weld treatment as required by the relevant codes shall be carried out.

2.8 All threaded joints shall be joined by PTFE tapes only.

2.9 All impulse lines shall be supported at regular intervals.

2.10 Instrument drain/vent connections shall be piped to safe area like oily water sewer or above
pipe racks to avoid accumulation of hazardous fluid in the plant atmosphere.
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2.11 Steam tracing wherever required shall be carried out by 10 mm OD x 1 mm thick coper

2.12

2.13

2.14

2.15

2.16

2.17

2.18

2.18.1

2.182

2.183

2.18.4

tubes and condensate traps shall be provided to collect all the condensate and shall be piped
to the nearest pipe drain funnels.

All tubes/cables shall be properly laid on cable trays, which shall be supported at regular
intervals.

Separate routing or physical separation shall be maintained between signal, shut down and
power cables.

Wherever intrinsically safe system cabling is employed, the minimum separation of 150 mm
shall be adhered between IS (intrinsically safe) and non- IS signal cables.

The cases of instruments shall be earthed by earthing wire to the nearest earth bus bar for
safety reasons.

In case the cables are to be buried or laid in concrete trench the same shall be carried out by
vendor. In case civil work is carried out by purchaser, requirement of trenches shall be
provided with prior intimation to client.

Painting of angle trays, instrument supports and all structural supports shall be painted as
under :-

a) The surface to be painted shall be thoroughly cleaned with brush and sand paper to
remove all scales. After cleaning, one coat of red oxide zinc chromate primer shall be
given conforming to IS-2074 and allowed to dry. One coat of final paint shall be
applied.

Second and final coats of paint of final colour shall be given before handing over the
plant/ commissioning.

Installation of Systems ( MMS, Analysers etc.)

The system as applicable shall be installed by the system vendor who would be responsible
for installation and termination of interconnecting cables in the system racks/cabinets. All
interconnecting cables shall be identified and the individual cores/wires shall be properly
identified using ferrules. Direct-cross ferruling method shall be used for identification.

All system communication cables shall be laid in covered GI (galvanised iron) trays away
from power cables. Prefabricated cables shall be avoided for interconnection if these are to
be routed out side the cabinets. If unavoidable these should be laid in covered GI trays.

All panels/cabinets shall be properly leveled and secured firmly with the base supporting
structure. However, the consoles and printer stands need not be secured to base structure.

Grounding

a) Each cabinet, console and other equipment supplied as a part of system shall have
earthling lugs which shall be secured to the 'AC mains earthing bus'.

b) All circuit grounds, shields and drain wires shall be connected to the 'system ground'
bus which is isolated from 'AC mains earth’. This bus shall typically be 25 mm wide
and 6 mm thick of copper.

The total resistance of system ground shall be less than 5 ohms unless otherwise
recommended by system manufacturer.

c) Safety barriers, if used, shall be secured to 'Safety ground' which shall have typically
ground resistance of less than 1 ohm. The bus shall be designed considering a fault level
of 0.5 A at 250V r.m.s. per barrier.
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2.18.5  All other installation guidelines as recommended by system manufacturer shall be followed.

3.0 TESTING AND CALIBRATION

3.1 All impulse lines shall be tested hydrostatically at 1.5 times the design pressure / maximum
operating pressure. Ensure that instrument and vessel/piping is isolated during this test.

3.2 In case of special instruments/items where hydrotesting is not permitted due to service
conditions, the impulse lines testing shall be carried out by using air or nitrogen.

33 After pressure testing, all these impulse lines shall be drained and dried with dry air for 15
minutes to remove any traces of moisture, oil and dust.

3.4 Instrument air lines shall be duly tested for any leak after pressurising and isolating the main
root valve by soap solution and bubbler unit. After isolation, the rate of fall in pressure shall
be less than 1 kPa for every 4.4 metre (1 psi for each 100 feet) of tubing for a test period of 2
minutes.

3.5 All instrument cables shall be tested for continuity and insulation. While meggering the
cables for insulation testing, ensure that all instruments and barriers are isolated at both ends.
The megger testing at site is not required to be carried out for the field bus cables and
thermocouple extension cables. However, for field bus cables and thermocouple extension
cables, the loop resistance and capacitance shall be checked by the contractor before and
after the completion of cable laying.

3.6 All instruments supplied by the vendor shall be calibrated using proper test equipment.

3.7 All instruments shall be calibrated for 0%, 25%, 50%, 75%, 100% and vice versa.

3.8 All temperature gauges shall be calibrated using temperature baths.

3.9 All thermocouple activated instruments shall be calibrated by generating millivolts by a
potentiometer.

3.10 All transmitters shall be calibrated as per instrument ranges.

3.11 All displacer type level transmitters shall be calibrated with water or suitable fluids and
corrected for specific gravity.

3.12 All alarm and trip switches shall be calibrated over the entire range, finally set and checked
for alarm/trip points and reset points as per the alarm/trip set point schedule. After setting,
these shall be sealed.

3.13 All control valves, prior to stroke checking, shall be externally cleaned thoroughly. The full
stroke of valve shall be checked for opening and closing. Any adjustment required for
obtaining full stroke and reducing hysteresis shall be carried out. The hysteresis shall not be
more than 1% URV (upper range value) with positioners and 5% URYV without positioners.

3.14 Solenoid valve shall be checked functionally for its operation and also compatibility with
respect to barrier.

3.15 Safety valves and relief valves shall be set/ tested by using dry air/nitrogen. Leakage if any
shall be removed by proper lapping of seat and disc.

3.16 All electronic/pneumatic receiver instruments shall be calibrated as per the manufacturer's
instructions. Controllers shall be aligned properly.
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317 All special instruments like analyzer shall be checked and calibrated as per manufacturer's

instructions. Prior to testing, all analyzer sample lines shall be thoroughly cleaned by carbon
tetra chloride or any other cleaning liquid. After cleaning, these lines shall be thoroughly
purged with dry nitrogen.

3.18 No oil should be used in oxygen and chlorine service lines.

3.19 The accuracy of overall loop shall be within 1% for electronic and 1.5% for pneumatic
loops.

3.20 After performing the calibration of all instruments, the entire loop shall be checked for
proper operation.

3.21 The entire shutdown scheme shall be simulated from the process trip switches/ control
system and the scheme shall be tested for its proper operation prior to start up of the unit.

3.22 If no instrument air is available vendor shall provide necessary nitrogen cylinders with
suitable regulators to carry out the above activity.

3.23 Testing Of Systems

3.23.1  All the system functions shall be checked thoroughly for proper functioning. These shall
include but not limited to the following tests:

a) Visual and mechanical.

b) Complete system configuration loading.

¢) Demonstration of all system functions.

d) Checking of all systems displays.

e) Checking of correct functioning of all keyboards.

f) Demonstration of all system diagnostics.

g) Checking of proper functioning of all printers, hardcopy unit, and printing of all reports.

h) Checking of all disc drives.

i) Complete checking of logic system, loading of user's program and checkout of results.

j)  Checking of correct changeover of the back-up/redundant units in case of failure of
main units.

Vendor shall also carryout the system checks as per respective items specifications wherever

provided along with package.

3.23.2  The input signals shall be simulated by disconnecting the field wires for all inputs. Wherever
control room mounted Transmitters/Converters/Receiver switches are used, the functioning
of same shall also be checked.

3.24 Loop Checking

3.24.1  Loop checking shall be carried out by vendor, which shall include proper functioning and
interconnection of all items in the loop.

3.24.2  All input signals shall be generated in the field and corresponding reading shall be checked
at all corresponding displays.

All the outputs shall be checked in the field, by physical verification of valve stroke or
operation of solenoid valve/pick-up of electrical contactor.
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3.243  After loop checking is completed, vendor shall connect back any terminals and connections
removed during loop checking.

3.244  For fieldbus loops the segment verification shall be carried out by DCS vendor. Any field
side modifications required shall be carried out by vendor.

4.0 COMMISSIONING

4.1 This activity shall be carried out in a systematic manner so as to avoid any accident to plant
and operating personnel.

4.2 During the plant start up all the instruments calibration, controller alignment, trip point
settings shall be trimmed so as to meet the operation requirements.

4.3 Prior to guarantee run of any package unit, the vital instruments as required by vendor have
to be recalibrated and the results recorded.
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SEAWORTHY PACKING
(PACKING INSTRUCTIONS FOR GENERAL COMPONENTS / ASSEMBLIES / EQUIPMENTS)

1 GENERAL

This standard lays down packing instructions for packing of Components /Assemblies/
Equipments to be dispatched against Customer's contracts, for which there are no special instructions
issued by the Engineering Departments.

The Components/Assemblies need to be packed suitably to avoid physical damage & corrosion during
transit for storage. For specific applications the concerned engineering department shall issue a product
standard. Reference of this standard, must appear in the Shipping list/Packing List.

2 SCOPE

This procedure gives minimum guidelines to be complied with for packing of Components /Assemblies /
Equipments. This packing shall be suitable for different handling operations and for the adverse
conditions during transportation and during indoor / outdoor storage for periods more than one year.

3 CROSS REFERED SPECIFICATION

— Expanded Polyethylene Foam Sheet : AA51420
— Packing Wood : AA51401
— Silica gel : AA55619
— Thermocole : AA51416
— Packing slip holders : AA7240901
— Corrugated Fibre Board : AA51414
— Rubber sheet : AA59001
— VCI paper : AA51406

4 WOOD SPECIFICATION FOR PACKING
The wood shall conform to specification AA51401.
5 TYPE OF PACKING

The following 5 types of packings have been standardized for packing of General Components
/Assemblies.

— 'OP’ - Open Type

— ‘PP’ - Partially Packed

— ‘CP’ - Crate Packing - Components/Equipments requiring physical protection

— 'CQ’ - Case Packing - Small medium Components/ Assemblies/ Equipments which require corrosion
& physical protection

— 'CR’ - Case Packing - Electrical Components/Assemblies which require special packing viz.
Water Proof, Shock Proof, etc.

Revisions: Committee changed from MRC-M&CD to APPROVED:

PGC-Packing PROCEDURAL GUIDELINES COMMITTEE —
PGC (Packing)

Rev. No. 01 Amd. No. Reaffirmed Prepared Issued Dt. of 15t Issue

Dt: 12-06-2018 Dt: Year: HPEP, Hyderabad | Corp. R&D 17-08-2013
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6 DESCRIPTION OF TYPES OF PACKING
The various types of packing, as standardized above, are described below.

6.1 ‘OP’ -Open Type

In case, of components which are not affected by water & dust & do not require special protection &, are
generally not machined, shall be sent as open packages. However these components may be sent in
crates, wherever necessary.

6.2 ‘PP’ - Partially Packed

Components which need special protection, at selected portions only, shall be dispatched partially
packed. Machined surfaces should not be allowed to come directly in contact with the wood. Such
surfaces after application of TRP should be protected with Polyethylene Coated Bitumen Hessain Kraft
Paper to AA51409 or Polyethylene sheet to AA51408 of at least 100 micron thickness.

6.3 ‘CP’ - Crate Packing — General

Assemblies/Components which need only physical protection from the point of view of handling shall be
dispatched duly packed in crates.

6.4 ‘'CQ’ - Case Packing - Machined Components/Assemblies/Equipments

a) Small & Medium sized components/assemblies/equipments due to size/weight & to avoid handling,
and pilferage, problems shall be packed in Case/Containers.

b) Wherever required adequate quantity of silica gel to AA55619 or VCI Powder/ Tablets, packed in thin
muslin cloth cotton bags shall be suitably placed.

c) Small machines/components of less weight shall be provided with suitable cushioning. Wood
Wool/Expanded Polyethylene Foam Sheet, if used, shall be sandwiched between polyethylene sheets
and sealed.

d) The components inside the case shall be entirely covered with a polyethylene sheet of at least 100
micron thickness to AA51408, where-ever required.

6.5 ‘CR’ - Case Packing - Electrical & Electronic Components/Assemblies
Delicate components likely to be damaged e.g. Gauges, Instruments etc. are to be wrapped in waxed
paper or polyethylene air bubble film and packed in cartons.

a) Adequate quantity of Silica gel to AA55619 packed in cotton bags, of 100 grams each are to be
suitably placed in the cartons. The cartons shall be entirely covered with a polyethylene sheet to
AA51408 of at least 100 micron thickness, before being packed in the cases.

b) VCI Powder/Tablets can be used as an alternative to Silica Gel to AA55619.

c) Empty space in the cartons shall be filled with small chips of Expanded Polystyrene (Thermocole),
Wood Wool etc. Polyethylene air bubble film shall conform to IS 12787/AA51420 Expanded
polystyrene (Thermocole) shall conform to AA51416.

d) The cartons shall be manufactured from corrugated Fibre Board, meeting requirements of AA51414.
6.6  Volatile Corrosion Inhibitor (VCI) Paper

a) Un-protected surfaces of steel and cast iron components, tools bearing, shaft seals etc. are covered
with VCI paper. VCI paper has been impregnated with corrosion inhibitors which by evaporation and
chemical conversion protect metals in an enclosed area against corrosion.

b) 7 m3 VCI paper is necessary for 1 m? of packed item approximately as per AA51406.
Application Limitation:
VCI paper shall not be used for components made of aluminium, aluminium alloys as well as Zinc,
copper, brass, cadmium and silver.

VCI powder is sprinkled inside the piping components ends shall be protected with end cover as
specified in plant standards, drawings.
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6.7 Moisture Absorber

Silica gel is used for this purpose to protect the contents over sufficiently long time from corrosion. At the
time of use, silica gel should be so dried that its colour becomes dark blue. These shall be filled in small
cotton bags. Before sealing the equipment, the silica gel bags should be kept inside the polyethylene
film cover at different locations. The quantity of silica gel should not be less than 1.0 kg per cubic metre
volume of the packing box

7 TYPE OF CASES
For specific requirement of packing the cases are to be provided with Tongue and Groove joints.
8 PREPARATION OF PACKING CASE

1) The base of the case shall be made of wooden batons for planks giving necessary reinforcement,
such that the bottom of the equipment is at a height of 100 to 200 mm from the ground level
depending upon size, ft weight of equipment. However for packing cases of smaller size equipment
can be at a height of -40 mm from the ground level.

2) In case of 'CR1 - Packing Viz. Electrical ft Electronic components for instruments/assemblies, a
rubber sheet, Self-expanded polyethene foam sheet, preferably 10 mm thick, shall be fixed on to the
base to act as cushioning to the equipment.

3) The four sides, shall be lined, from inside with packing paper water proof bitumen laminated to
AA51410 Type — 1 or polyethylene sheet to AA51408 of at least 100 micron thickness and tacked at
suitable places.

Whenever specified in addition to the bitumen laminated paper/polyethylene sheet the top cover will
have a layer of bitumen felt over the cover. This should project about 100 - 250 mm on all sides.

It is preferable to have a single piece of the above Kraft paper fixed on the four sides. In case
jointing is unavoidable, it should be done by overlapping of approximately 100 mm.

4) Place the Components/cartons with corrosion inhibitors duly applied wherever necessary for place
suitably, thin muslin cloths bags containing 100 grams (approx.) of activated Blue Silica Gel to
AA55619, wherever necessary. Alternatively VCI Powder or Tablet may be used.

5) In case, depression is formed, at the top, after the equipment is lowered, provide ply board/wooden
batons.

6) Cover the whole equipment with polyethylene sheet of at least 100 micron thickness, on all sides
preferably by a single piece.

7) For indoor panels/equipments, provide suitable packing batons with covering of
Thermocole/expanded soft polyethylene foam/polyethylene air bubble film wrapped with
suitable cords, to avoid cutting of the polyethylene sheet so that finished surface is not damaged.

8) Empty space in the box shall be filled with adequate cushioning material e.g. Thermocole Chips,
Wood Wool etc. to avoid movement for shocks. Alternatively put wooden blocks/batons wherever
necessary.

9) The inner side of the top cover shall be lined with polyethylene sheet, of at least

10) 100 micron thickness, which shall project approximately 25 to 150 mm depending upon the size of
the case on all sides of the top cover shall be provided below the top cover. This projection, after
nailing the top cover, shall be folded over, on the sides of the crates ft tacked, to, prevent ingress of
water from the top.

9 STEEL CONTAINERS

Steel containers for packing can be used in case of repeated supplies of the same equipment. Empty
steel containers are to be returned back from customer's end and to be reused for the next supplies.

The containers are to be made of structural steel as per AA 10108 with proper reinforcement with I, C
and T Sections.
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Following precautions are to be taken during packing:

— Put the Components/Assemblies/Equipments in the steel container properly. Cover the
Components/Assemblies/Equipments with polythene.

— To arrest the movement in the steel container necessary wooden Blocks/Batons may be put.

— Put cover on steel, container and Bolt Properly.

10 SEALED PACKING

Components sub-assemblies and assemblies sensitive to climatic conditions shall be packed seal tight.
All the openings of the sensitive components, sub-assemblies and assemblies shall be blanketed to
prevent the ingress of dust and moisture.

The components sub-assemblies and assemblies are completely covered with 2 layers of
polyethylene sheet. All sharp corners and edges are to be protected by rubber mats to prevent the
polyethylene sheet from damage. Top surface of the case shall be free from dents to prevent rain water
pockets.

11 SLING PLATE

Sling plate shall be provided to prevent damage to the packing box during lifting. Size of the sling plate
shall be selected depending upon the net weight of the consignment.

12 PACKING SLIP HOLDERS

Two nos. steel packing slip holders, specification no. AA7240901 containing the packing list, sealed in
thick polyethylene film, shall be fixed one inside and the other outside the packing box.

13 GENERAL PRECAUTIONS
a) While fixing nails during packing, necessary care shall be taken to ensure that materials used for
protection inside the case e.g. paper, polyethylene sheet, coir etc. do not get damaged.

b) Sling protection brackets to be provided on cases wherever required.

c) It shall be ensured that all stencil marks external, front & rear sides of the casing shall be of water
proof Material to prevent obliteration in transit.

d) The various caution signs shall be marked with stencil on both sides of the packing box.
e) Do not pack any other Mechanical items with this case.

THE FOLLOWING DETAILS ARE TO BE MARKED ON THE PACKING CASES.
a) Address of consignee.

b) Purchase Order No./ SO No/WO No.

c) Description of item or title of packing list.

d) Case identification Number/ Packing List No.

e) Net Weight.

f) Gross Weight.

g) Dimensions of box

h) Marking showing upright position.

i) Marking showing sling position.

i) Marking showing umbrella (i.e. for machines/components to be stored under covered storage.
k) Loading and unloading precautions
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MARKINGS ON PACKING CASE S

1. TH1S PLANT STANDARD PRESCRIBES THE VARKUS CAUTION SIGNS
AND OTHER MARKINGS ON PACKING CASES.

48 %INFLENS'.ONS IN THE TABLE 1 SHALL BE. USED FOR MAKING STENCILS
NLY.

(C)
UPRIGHT
. FRAGILE

SLINGING POSITION

moow >

Figure 1

CENTER OF GRAVITY
= =

Figure 2

. PROTECTION FROM DIRECT RADLATIONS.

PROTECTION FROM FALLING OR CONDENSING MOISTURE.
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Black and Red Marking Ink to IS: 1234 "Ink, Stencil, Oil Base, For Marking Porous Surfaces" or
duplicating ink stencilling, oil base for marking porous surfaces.

All cases containing fragile items are to be stencilled with red marking and stencilling paint/ink.

"HANDLE WITH CARE", "FRAGILE DO NOT TURN OVER".

Besides the caution signs the product information shall be stencilled of letters with 13mm to 50mm
height.

In case of consignment consists of more than one package, each package shall carry its Package No.
as given in shipping list. All caution signs shall be stencilled in higher quality full glossy out door

finishing paint red in colour (AA56126). All other markings shall be carried out in black enamel
(AA56126).

Caution signs & other markings shall be stencilled on both the end shooks & the side shooks. Caution
sign (for slinging) shall be stencilled only on side shooks at the appropriate place.

Note: In case the size of package is small for using the stencils, then hand written letters/figures shall be allowed.

14 PROCEDURE FOR HANDLING OF COMPONENTS

The purpose of this procedure is to protect the quality of the components/equipments while handling in
various stages of manufacturing packing & despatching.
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14.1 Adequate care shall be taken in handling the material, and components to avoid damage during
receipts, storage issue manufacture & despatch operations.

14.2 Appropriate material handling equipments like fork lifters, cranes etc. Shall be used where
needed.

14.3 Lifting by crane and transportation by trolley of critical items and large components like rotors
castings etc. Shall be done carefully.

14.4 For critical items, where specified, special handling fixtures shall be used for lifting.

14.5 Slings and shackles used for lifting the components/equipments shall be checked for fithess and
suitability before use.

14.6 Slings used on machined surfaces shall be suitably padded. No slings shall be used on journal
surfaces.

14.7 Precision machined components like blades, catches, rollers etc. Shall be lifted using suitable
wooden pallets.

14.8 HANDLING OF COMPONENTS ON RECEIPT/DESPATCH:

Before loading/unloading a packing case from the carrier look for the following shipping instructions
painted on the packing case.

— The markings showing the upright position.

— The markings showing the sling position

— Markings showing the fragile contents.

— Other required markings as per Clause No. 13

14.8.1 Appropriate cranes and slings should be used for different components/ cases. Slings should
normally make an angle as minimum as possible (width wise) but in no case more than 15°.

14.8.2 Handling and lifting should be done without jerks or impacts.

14.8.3 Immediately after receipt of the goods, the packing should be examined all-round for any sign
of damage. If necessary, lift the cover or a number of boards of the case so as to make the
contents visible. In the event of sealed packing being used the plastic sheeting should not be
damaged. It is imperative that the packing material is restored in original condition after the
inspection.

14.8.4 On receipt of the equipment it should be checked with the shipping list and missing or
damage if any should be reported immediately. It is important to arrange for immediate
examination to determine the extent of the damage, the cause of the damage and where
applicable the person or persons responsible for the damage. According to general practice
when transporting by railway or by road vehicle the carrier concerned should be immediately
called upon (within specified periods) for jointly establishing a statement of the damage. This
is essential as a basis for a subsequent claim and possible damage report to the insurance
company.

14.8.5 Protective coating applied on machined surfaces should not be disturbed. The plastic
covering should be put back carefully so that it prevents ingress of dust and moisture. Some
packing may have vapour phase inhibitor (VPI) paper enclosed inside the packing cases. This
should be restored to its original place as far as possible.

14.8.6 Silica gel and such other chemicals kept in the box as desiccants and indicators should also
be left in the box itself.

15 GI SHEET

The packing cases are covered with Gl sheet on outside for sides and top; inside for bottom as per the
Figure-3.

16 TREATMENT of Wood

Treatment of wood is as per ISPM 15; 2009
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17 PROVISION FOR INSPECTION

This clause is applicable only where contractual requirement of customer is there. For other packings
this is not applicable.

Each transportable packing’s shall have provision for inspection by customer authority etc. during
transport from origin of dispatched till destination. This inspection may require opening of the package
and subsequently closing it again. For this purpose suitable designed opening with bolted cover shall be
provided. Such an opening shall be clearly marked as “OPENING” with clear instruction for opening &
closing written on this cover. For large consignment the size of the opening shall be suitable to facilitate
entry of personnel.

H.B.P. COATED CRAFT PAPER/ Gl SHEET
/ HDPE TARPAULIN 150GSM OVERLAP

e=— 7 &=
= / fisa

12mm THICK PLYWOQOD

G.l. SHEET
(0.3 to 0.4mm

thickness 1o

spec.1S: 277

_—8mm THICK PLYWOOD —————~__ _ G.R.450

--/ G.l. SHEET
-H.B.P. COATED
KRAFT PAPER/HDPE
TARPALIN 150GSM
& 2. |
BOTTOM 12mm THICK PLYWOOD

CLOSED PACKING CASE WITH
G.I.SHEET SHOWING LAYERS
OF PACKING MATERIALS

H.B.P. COATED KRAFT ———__
L PAPER/HDPE TARPALIN 150GSM

/

Figure 3
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SEAWORTHY PACKING

(PACKING INSTRUCTIONS FOR GENERAL COMPONENTS / ASSEMBLIES / EQUIPMENTS)

GENERAL

This   standard   lays   down   packing   instructions  for   packing   of   Components /Assemblies/ Equipments to be dispatched against Customer's contracts, for which there are no special instructions issued by the Engineering Departments.

The Components/Assemblies need to be packed suitably to avoid physical damage & corrosion during transit for storage. For specific applications the concerned engineering department shall issue a product standard. Reference of this standard, must appear in the Shipping list/Packing List.

SCOPE

This procedure gives minimum guidelines to be complied with for packing of Components /Assemblies / Equipments. This packing shall be suitable for different handling operations and for the adverse conditions during transportation and during indoor / outdoor storage for periods more than one year.

CROSS REFERED SPECIFICATION

Expanded Polyethylene Foam Sheet	: AA51420

Packing Wood				: AA51401

Silica gel					: AA55619

Thermocole				: AA51416

Packing slip holders			: AA7240901

Corrugated Fibre Board			: AA51414

Rubber sheet				: AA59001

VCI paper					: AA51406

WOOD SPECIFICATION FOR PACKING

The wood shall conform to specification AA51401.

TYPE OF PACKING

The following 5 types of packings have been standardized for packing of General Components /Assemblies.

‘OP’ - Open Type

‘PP’ - Partially Packed

‘CP’ - Crate Packing - Components/Equipments requiring physical protection

[bookmark: _GoBack]‘CQ’ - Case Packing - Small medium Components/ Assemblies/ Equipments which require corrosion & physical protection

‘CR’  -  Case  Packing  -  Electrical  Components/Assemblies  which  require  special packing viz. Water Proof, Shock Proof, etc.




DESCRIPTION OF TYPES OF PACKING

The various types of packing, as standardized above, are described below.

‘OP’ - Open Type

In case, of components which are not affected by water & dust & do not require special protection &, are generally not machined, shall be sent as open packages. However these components may be sent in crates, wherever necessary.

‘PP’ - Partially Packed

Components which need special protection, at selected portions only, shall be dispatched partially packed. Machined surfaces should not be allowed to come directly in contact with the wood. Such surfaces after application of TRP should be protected with Polyethylene Coated Bitumen Hessain Kraft Paper to AA51409 or Polyethylene sheet to AA51408 of at least 100 micron thickness.

‘CP’ - Crate Packing – General

Assemblies/Components which need only physical protection from the point of view of handling shall be dispatched duly packed in crates.

‘CQ’ - Case Packing - Machined Components/Assemblies/Equipments

Small & Medium sized components/assemblies/equipments due to size/weight & to avoid handling, and pilferage, problems shall be packed in Case/Containers.

Wherever required adequate quantity of silica gel to AA55619 or VCI Powder/ Tablets, packed in thin muslin cloth cotton bags shall be suitably placed.

Small machines/components of less weight shall be provided with suitable cushioning. Wood Wool/Expanded Polyethylene Foam Sheet, if used, shall be sandwiched between polyethylene sheets and sealed.

The components inside the case shall be entirely covered with a polyethylene sheet of at least 100 micron thickness to AA51408, where-ever required.

‘CR’ - Case Packing - Electrical & Electronic Components/Assemblies

Delicate components likely to be damaged e.g. Gauges, Instruments etc. are to be wrapped in waxed paper or polyethylene air bubble film and packed in cartons.

1. Adequate quantity of Silica gel to AA55619 packed in cotton bags, of 100 grams each are to be suitably placed in the cartons. The cartons shall be entirely covered with a polyethylene sheet to AA51408 of at least 100 micron thickness, before being packed in the cases.

1. VCI Powder/Tablets can be used as an alternative to Silica Gel to AA55619.

1. Empty space in the cartons shall be filled with small chips of Expanded Polystyrene (Thermocole), Wood Wool etc. Polyethylene air bubble film shall conform to IS 12787/AA51420 Expanded polystyrene (Thermocole) shall conform to AA51416.

1. The cartons shall be manufactured from corrugated Fibre Board, meeting requirements of AA51414.

Volatile Corrosion Inhibitor (VCI) Paper

1. Un-protected surfaces of steel and cast iron components, tools bearing, shaft seals etc. are covered with VCI paper. VCI paper has been impregnated with corrosion inhibitors which by evaporation and chemical conversion protect metals in an enclosed area against corrosion.

1. 7 m3 VCI paper is necessary for 1 m3 of packed item approximately as per AA51406.

Application Limitation:

VCI paper shall not be used for components made of aluminium, aluminium alloys as well as Zinc, copper, brass, cadmium and silver.

VCI powder is sprinkled inside the piping components ends shall be protected with end cover as specified in plant standards, drawings.

Moisture Absorber

Silica gel is used for this purpose to protect the contents over sufficiently long time from corrosion. At the time of use, silica gel should be so dried that its colour becomes dark blue. These shall be filled in small cotton bags. Before sealing the equipment, the silica gel bags should be kept inside the polyethylene film cover at different locations. The quantity of silica gel should not be less than 1.0 kg per cubic metre volume of the packing box

TYPE OF CASES

For specific requirement of packing the cases are to be provided with Tongue and Groove joints.

PREPARATION OF PACKING CASE

The base of the case shall be made of wooden batons for planks giving necessary reinforcement, such that the bottom of the equipment is at a height of 100 to 200 mm from the ground level depending upon size, ft weight of equipment. However for packing cases of smaller size equipment can be at a height of -40 mm from the ground level.

In case of 'CR1 - Packing Viz. Electrical ft Electronic components for instruments/assemblies, a rubber sheet, Self-expanded polyethene foam sheet, preferably 10 mm thick, shall be fixed on to the base to act as cushioning to the equipment.

The four sides, shall be lined, from inside with packing paper water proof bitumen laminated to AA51410 Type – 1 or polyethylene sheet to AA51408 of at least 100 micron thickness and tacked at suitable places.

Whenever specified in addition to the bitumen laminated paper/polyethylene sheet the top cover will have a layer of bitumen felt over the cover. This should project about 100 - 250 mm on all sides.

It is preferable to have a single piece of the above Kraft paper fixed on the four sides. In case jointing is unavoidable, it should be done by overlapping of approximately 100 mm.

Place the Components/cartons with corrosion inhibitors duly applied wherever necessary for place suitably, thin muslin cloths bags containing 100 grams (approx.) of activated Blue Silica Gel to AA55619, wherever necessary. Alternatively VCI Powder or Tablet may be used.

In case, depression is formed, at the top, after the equipment is lowered, provide ply board/wooden batons.

Cover the whole equipment with polyethylene sheet of at least 100 micron thickness, on all sides preferably by a single piece.

For indoor panels/equipments, provide suitable packing batons with covering of Thermocole/expanded   soft   polyethylene   foam/polyethylene   air   bubble   film wrapped with suitable cords, to avoid cutting of the polyethylene sheet so that finished surface is not damaged.

Empty space in the box shall be filled with adequate cushioning material e.g. Thermocole Chips, Wood Wool etc. to avoid movement for shocks. Alternatively put wooden blocks/batons wherever necessary.

The inner side of the top cover shall be lined with polyethylene sheet, of at least

100 micron thickness, which shall project approximately 25 to 150 mm depending upon the size of the case on all sides of the top cover shall be provided below the top cover. This projection, after nailing the top cover, shall be folded over, on the sides of the crates ft tacked, to, prevent ingress of water from the top.

STEEL CONTAINERS

Steel containers for packing can be used in case of repeated supplies of the same equipment. Empty steel containers are to be returned back from customer's end and to be reused for the next supplies.

The containers are to be made of structural steel as per AA 10108 with proper reinforcement with I, C and T Sections.



Following precautions are to be taken during packing:

Put the Components/Assemblies/Equipments in the steel container properly. Cover the Components/Assemblies/Equipments with polythene.

To arrest the movement in the steel container necessary wooden Blocks/Batons may be put.

Put cover on steel, container and Bolt Properly.

SEALED PACKING

Components sub-assemblies and assemblies sensitive to climatic conditions shall be packed seal tight. All the openings of the sensitive components, sub-assemblies and assemblies shall be blanketed to prevent the ingress of dust and moisture.

The  components  sub-assemblies  and  assemblies  are  completely  covered  with  2 layers of polyethylene sheet. All sharp corners and edges are to be protected by rubber mats to prevent the polyethylene sheet from damage. Top surface of the case shall be free from dents to prevent rain water pockets.

SLING PLATE

Sling plate shall be provided to prevent damage to the packing box during lifting. Size of the sling plate shall be selected depending upon the net weight of the consignment.

PACKING SLIP HOLDERS

Two nos. steel packing slip holders, specification no. AA7240901 containing the packing list, sealed in thick polyethylene film, shall be fixed one inside and the other outside the packing box.

GENERAL PRECAUTIONS

1. While fixing nails during packing, necessary care shall be taken to ensure that materials used for protection inside the case e.g. paper, polyethylene sheet, coir etc. do not get damaged.

1. Sling protection brackets to be provided on cases wherever required.

1. It shall be ensured that all stencil marks external, front & rear sides of the casing shall be of water proof Material to prevent obliteration in transit.

1. The various caution signs shall be marked with stencil on both sides of the packing box.

1. Do not pack any other Mechanical items with this case.

THE FOLLOWING DETAILS ARE TO BE MARKED ON THE PACKING CASES.

1. Address of consignee.

1. Purchase Order No./ SO No/WO No.

1. Description of item or title of packing list.

1. Case identification Number/ Packing List No.

1. Net Weight.

1. Gross Weight.

1. Dimensions of box

1. Marking showing upright position.

1. Marking showing sling position.

1. Marking showing umbrella (i.e. for machines/components to be stored under covered storage.

1. Loading and unloading precautions
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Figure 1





CENTER OF GRAVITY
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Figure 2




[bookmark: _Toc349724750][bookmark: _Toc358802882][bookmark: _Toc358803023][bookmark: _Toc358976245]Table 1

[image: ]

Black and Red Marking Ink to IS: 1234 "Ink, Stencil, Oil Base, For Marking Porous Surfaces" or duplicating ink stencilling, oil base for marking porous surfaces.

All cases containing fragile items are to be stencilled with red marking and stencilling paint/ink.

"HANDLE WITH CARE", "FRAGILE DO NOT TURN OVER".

Besides the caution signs the product information shall be stencilled of letters with 13mm to 50mm height.

In case of consignment consists of more than one package, each package shall carry its Package No. as given in shipping list. All caution signs shall be stencilled in higher quality full glossy out door finishing paint red in colour (AA56126). All other markings shall be carried out in black enamel (AA56126).

Caution signs & other markings shall be stencilled on both the end shooks & the side shooks. Caution sign (for slinging) shall be stencilled only on side shooks at the appropriate place.

Note: In case the size of package is small for using the stencils, then hand written letters/figures shall be allowed.

PROCEDURE FOR HANDLING OF COMPONENTS

The purpose of this procedure is to protect the quality of the components/equipments while handling in various stages of manufacturing packing & despatching.

Adequate care shall be taken in handling the material, and components to avoid damage during receipts, storage issue manufacture & despatch operations.

Appropriate material handling equipments like fork lifters, cranes etc. Shall be used where needed.

Lifting by crane and transportation by trolley of critical items and large components like rotors castings etc. Shall be done carefully.

For critical items, where specified, special handling fixtures shall be used for lifting.

Slings and shackles used for lifting the components/equipments shall be checked for fitness and suitability before use.

Slings used on machined surfaces shall be suitably padded. No slings shall be used on journal surfaces.

Precision machined components like blades, catches, rollers etc. Shall be lifted using suitable wooden pallets.

HANDLING OF COMPONENTS ON RECEIPT/DESPATCH:

Before loading/unloading a packing case from the carrier look for the following shipping instructions painted on the packing case.

The markings showing the upright position.

The markings showing the sling position

Markings showing the fragile contents.

Other required markings as per Clause No. 13

Appropriate cranes and slings should be used for different components/ cases. Slings should normally make an angle as minimum as possible (width wise) but in no case more than 15º.

Handling and lifting should be done without jerks or impacts.

Immediately after receipt of the goods, the packing should be examined all-round for any sign of damage. If necessary, lift the cover or a number of boards of the case so as to make the contents visible. In the event of sealed packing being used the plastic sheeting should not be damaged. It is imperative that the packing material is restored in original condition after the inspection.

On receipt of the equipment it should be checked with the shipping list and missing or damage if any should be reported immediately. It is important to arrange for immediate examination to determine the extent of the damage, the cause of the damage and where applicable the person or persons responsible for the damage. According to general practice when transporting by railway or by road vehicle the carrier concerned should be immediately called upon (within specified periods) for jointly establishing a statement of the damage. This is essential as a basis for a subsequent claim and possible damage report to the insurance company.

Protective coating applied on machined surfaces should not be disturbed. The plastic covering should be put back carefully so that it prevents ingress of dust and moisture. Some packing may have vapour phase inhibitor (VPI) paper enclosed inside the packing cases. This should be restored to its original place as far as possible.

Silica gel and such other chemicals kept in the box as desiccants and indicators should also be left in the box itself.

GI SHEET

The packing cases are covered with GI sheet on outside for sides and top; inside for bottom as per the Figure-3.

TREATMENT of Wood

Treatment of wood is as per ISPM 15: 2009

PROVISION FOR INSPECTION

This clause is applicable only where contractual requirement of customer is there. For other packings this is not applicable.

Each transportable packing’s shall have provision for inspection by customer authority etc. during transport from origin of dispatched till destination. This inspection may require opening of the package and subsequently closing it again. For this purpose suitable designed opening with bolted cover shall be provided. Such an opening shall be clearly marked as “OPENING” with clear instruction for opening & closing written on this cover. For large consignment the size of the opening shall be suitable to facilitate entry of personnel.
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MARKINGS ON PACKING CASE S

1. TH1S PLANT STANDARD PRESCRIBES THE VARKUS CAUTION SIGNS
AND OTHER MARKINGS ON PACKING CASES.

2. DIMENSIONS IN THE TABLE 1 SHALL BE USED FOR MAKING STENCILS
oNnLY.
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A. UPRIGHT

B. FRAGILE
C. PROTECTION FROM FALLING OR CONDENSING MOISTURE.

D. SLINGING POSITION
£. PROTECTION FROM DIRECT RADLATIONS.
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