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 1.0 GENERAL
 The intent of this requisition is to outline minimum requirement for Design, Engineering, Manufacturing, Assembly, Testing, Supply, Testing at site, and Commissioning of Odorizing System complete with all auxiliaries and features required for efficient and safe operation as per technical specification
 2.0 SCOPE OF WORK: 2.1 ODORIZING UNIT: 1 NO Scope of work shall include but not limited to complete odorizing unit including
 odorant storage container with odorant, automated loading to containers, automated unloading, Pneumatic Panel, Electronic Control unit, dosing system with stand by pump and injection units (one working and one stand by), necessary pipe, valves, fittings and instruments.
 Scope shall start from connection of natural gas from 10” line with necessary PRS valves, tubing, fittings for operation of system of gas actuation, two dosing point connection tubing, valves and fittings to the 10”inch line pipe. Electrical /Control cables including laying in pipe conduit, connection to control room and locating electrical panel in control room including necessary cabling.
 Vent connection from odorizing unit with flame arrestor, valves, protection cover and vent stack 6 m above the unit top also included in scope of work.
 The unit shall be skid mounted and shall be complete with foundation bolts, which shall be grounded by vendor at site.
 Vendor shall supply activated carbon sawdust for odorant absorber and sodium hypo chloride for odor and neutralizer for spillage handling of odorant. Each will be in 10 Kg container (separate price for each to be provided). For details of instruments please refer Instrument SpecificationNo.I-1-001
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 3.0 ODORIZING SYSTEM DESCRIPTION 3.1 Operations & Control Philosophy The Odorizing System should be designed with minimum operator intervention. The
 maintenance frequency of the system shall be 18 months or better. 3.2 Design Philosophy
 It is anticipated that the natural gas feed composition, flow rate and pressure will be fluctuating. Hence, Vendor should design the Odorizing System with optimum degree of flexibility, reliability, and operability to accommodate the varying composition of feed, other unexpected contaminants, flow rate and pressure. The odorizing system facilities should consist of standardized modules, which are assembled into a complete system. Each system should be designed in packaged frame, housing, etc. The design life of the odorizing system shall be 30 years (minimum).
 3.3 Design Basis
 The Vendor should prepare the design basis required to meet the demands mentioned in Datasheet and liaise with GAIL / JPK to obtain necessary confirmation and approval.
 3.4 Applicable Standards and Codes
 The design, construction, manufacture, supply, testing and other general requirements of the odorizing system should be strictly in accordance with the data sheets, applicable codes, and should comply fully with relevant national / International standards, Indian Electricity Act, Indian Electricity Rules, regulations of Insurance Association of India and factories Act while carrying out work as per this specification. The Vendor without any additional cost and delivery implications should carry out any modification suggested by the statutory bodies either during drawing approval or during inspection, if any.
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 1. IS 5572 : Classification of hazardous areas (other
 than mines) for electrical installations. 2 IS 5571 : Guide for selection of electrical
 equipments for hazardous area 3 OISD 113 : Classification of areas for electrical
 installations at hydrocarbon processing and handling facilities.
 4 OISD-STD-220(DRAFT III): For restricted circulation 5 ANSI, ASTM, NEC, NEMA, Indian Electricity Rules, Indian
 Explosives Act. 3.5 Electronic Control Unit
 The supply to Electronic Control Unit of the Odorizing System will be by an external power source. Power supply Single Phase AC. 230 V + 25%, 50Hz+3%. Note: Vendor to confirm that the supplied Electronic Control Unit is suitable with the above power supply and indicate the maximum and minimum tolerable values of voltage for safe operation of Odorizing System. Vendors must include suitable voltage conditioning system in their scope to prevent failure from voltage fluctuations. Electronic Control Unit should have the following specifications as minimum:
 3.5.1 Electronic Control Unit should be provided with a liquid crystal display (LCD) for ongoing flow monitoring, operation modes etc. It should be easy to read lighted display. Displays must remains active for at least 15 minutes after power failure.
 3.5.2 Physical design should be of steel body with doors/ panels with suitable paint
 to minimize corrosion and on going wear and tear. The electronic Control Unit should have locking arrangement. The panel/cabinet should be suitably designed to accommodate all required electronic equipment.
 3.5.3 Mounting of Electronic Control Unit shall be wall mounted.
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 3.5.4 The Protection Class of Electronic Control Unit shall be weatherproof to IP
 65/NEMA4. 3.5.5 Odorizing System should not be shut off in case of:
 i) Power failure ii) Failure of throttling valve/regulator iii) Low Flow iv) Failure of any field instruments (Transmitters, temp. element, etc.)
 3.5.6 The Electronic Control Unit should be capable of storing odorizing data and
 such data should be downloaded frequently into another portable computer to store the data. In order to meet the above requirement, 2 Nos. of RS232/RS485 Serial Communication ports shall be included in the Electronic
 3.5.7 Control Unit. One Port will be utilized for Portable Computer and another port
 will be utilized for future SCADA application. For this application, Vendor shall include in the scope all relevant software, together with the license, compatible to Microsoft Windows XP/2000 software.
 3.5.8 All Signal / Control Cable shall be armored type.
 3.6 Storage Container
 Vendor shall supply 2 nos. of 200 Liters capacity storage containers for Odorant. Container should have positive pressure of Inert Gas if required and should be made up of carbon steel tanks complete with inlet, outlet, drain valves, level indication local and low level alarm switch with hooter, Y strainer at outlet, pressure regulation valves with safety and alarm, pressure relief valve along with manual gas vent valve. Vent should be only for Inert gas. No. Odorant shall be vented in any case. Vent should have neutralizer container in case if there is a possibility of odorant is vented out.
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 3.7 Odorant Loading Pump Pneumatically controlled pump to unload Odorant (Ethyl Mercaptan) to storage containers. System shall have Nitrogen Blanketing to avoid leakage of odorant to atmosphere. Necessary Nitrogen Cylinder may be provided for blanketing.
 3.8 Pneumatic Panel
 All transmitters & temperature element should be intrinsic safe “exia” as per IEC 79-11 and solenoid valves, switches and related junction boxes should be flame proof “Exd” as per IEC 79-1. Flying leads from any of the instrumentation items are not acceptable. The odorizing system shall be shipped in fully assembled condition. The equipment shall operate on gas .The equipment shall be located close to line pipe as shown in the enclosed drawing. Vendor shall take necessary connection from existing pipe, provide necessary valves and pressure reducing station for operation of odorization unit. Dosing point connection to line pipe with necessary valves are also in vendor’s scope of work. Exhaust from the system should be vented 6 mts above equipment level with valves, flame arrestor and rain protection cover. Electrical point shall be available at control room. Vendor shall provide and lay electrical and control cables from control room to the equipment through underground GI pipes. Vendor should include in his scope provision of base frame to be embedded in the foundation. Vendor shall supply base frames in separate packing, if required. The pneumatic panel shall have cabinet and it will be installed in the Hazardous area. The enclosure of pneumatic panel shall be explosion proof. If compressed air is required the bidder should arrange the same.
 3.9 Pipe work, valves and fittings Pipe work should be designed, tested and installed to ensure its safe operation at the
 worst conceivable conditions of flow, pressure and temperature.
 All high pressure tubing work should be of ½” OD SS fully annealed (Bright annealed) seamless conforming to ASTM 316. The piping / tubing, valves, fittings shall be of Parker, Sandvik, Whitey, Cajon, Nupro, Swagelok & Dk-Lok make. The system should be “go-no-go” gaugeable to demonstrate that the fittings are properly tightened. Wherever possible, valves and control devices should incorporate the same end connector system. The number of fittings used should be minimized.
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 The vendor should ensure that personnel assembling the pipe work should be competent in the system employed.
 The preferred valve types for isolation are ¼” turn ball valves. Such valves have similar material to the tube they are attached to Ball valves must be of good quality and be appropriately selected for frequency of use. Ball seats must be suitable for natural gas operation of the gas composition indicated.
 Valves and fittings subject to corrosion must be either inherently resistant, or be coated with a corrosion inhibiting paint or surface treatment.
 End connections including fittings & Valves shall be supplied with the unit. Details are to be conformed at the time of detail engineering.
 3.10 Hazardous Area The Vendor should specify the hazardous area in accordance with the IS 5572. All electrical equipment cabling and earthing should be appropriate for the zone in
 which it is fitted, and all cables passing from the hazardous to safe area should be equipped with appropriate barriers where necessary.
 All instruments should be suitable for an area classification of Class 1, Division 1, Group D as per NEC” OR “Zone 1, Group IIA/IIB as per IS/IEC”.
 All Odorizing Unit mounted transmitters & temperature element should be intrinsic safe “exia” as per IEC 79-11 and solenoid valves, switches and related junction boxes should be flame proof “Exd” as per IEC 79-1. Other special equipment’s / Instruments, where intrinsic safety is not feasible or available, should be flame proof as per IEC 79-1. Flying leads from any of the instrumentation items are not acceptable. The Electronics of the Odorizing Unit shall not be open and shall be provided within a suitable enclosure.
 A complete dossier of all electrical equipment will be provided, showing area classification and certification of equipment.
 4.0 INSPECTION AND TESTING
 At Vendor’s work The following activities shall be covered under inspection: a. Review of Q.A. documents
 b. Review of Calibration certificates for Odorizing unit, transmitters, gauges and
 all instruments.
 c. Review of all statutory certificates.
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 d. Review of Area classification compatibility of all the items including bought out
 items.
 e. Review of NDT reports.
 f. Review of bought out sub-assemblies / major components, test / inspection
 certificates.
 g. Dimensional checks as per approved drawing and data sheets.
 h. The Odorizing Units shall be tested to demonstrate the functioning of all the
 components and controls.
 5.0 TESTING AND COMMISSIONING The Equipment shall be tested at factory prior to shipment to site, FAT (factory
 acceptance test) should be carried out to demonstrate the function of all equipment trips and control system. The GAIL/JPK should be given 2 weeks notice of the date and location of the tests so that the equipment may be witnessed if desired. Upon delivery to the site, all the equipment should be assembled in a complete system. Thereafter, final site acceptance test would be carried out. Such tests should be witnessed and signed off by the Company representative. The vendor should rectify and replace all defects, faults, failures, etc. and all costs should be borne by Vendor. The costs should include accommodation, traveling, expenses, etc. All pipelines should be pneumatic tested to 1.5 times the design working pressure. Such pressure shall be held for 4 hours and be witnessed by GAIL / JPK.
 6.0 SPECIAL CONDITIONS OF CONTRACT
 The Vendor shall provide civil foundation drawing within two weeks of placement of order. In case the requisite information regarding foundation and other fixing inserts etc as required for proper installation of equipment is not indicated by the Vendor within two weeks from the placement of order, such facility shall be arranged / provided by the Vendor at their own cost. The Vendor shall not vary the scope of work as detailed in tender and approved drawings without written permission of owner.
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 The supply of commissioning spares is included in the scope of Vendor. Vendor shall furnish a separate list along with offer.
 7.0 DATA AND DRAWING DETAIL
 After the placement of FOI, if required, a conference (kick off meeting) will be held at such date and at such place, as may be mutually agreed upon between the Vendor and the purchaser. The intent of this conference should be to discuss / clarify various requirements and finalize the modus operandi for execution of the contract within the scheduled delivery period.
 7.1 Within one month from date order
 a) Process and Instrument Diagram. b) Bill of Material. The bill of Material should indicate all items, quantity of all
 items, their part nos and make. c) General Arrangement Drawing of the Odorizing Unit giving overall dimensions
 along with details of inlet gas termination including X, Y, Z co-ordinates with respect to centre of Odorizing Unit or any reference and erection / shipping weight.
 d) Data Sheet of Odorizing Unit along with Leaflets / catalogues for all major
 items. e) Wiring Diagram of Electronic Control Unit. f) Detailed foundation drawing of the Odorizing Unit for casting foundation giving
 load pattern etc. g) Shop test procedure. h) A Complete electrical Dossier and zone drawings of the Odorizing Unit, all
 certification for all components used within the hazardous areas should be provided.
 7.2 Along with supply.
 a) Operation and maintenance manuals – 3 sets all in original odorizing unit. The instruction manual should describe in details the construction and recommended procedure for maintaining, operating and trouble shooting of the Odorizing Unit should also include cross-sectional drawings, exploded views of all spare parts along with part nos., quantity installed per Odorizing unit. The manual should provide detailed catalogues for all bought out items.
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 b) Sets of hard copies and 1 set of soft copy in CD-ROM for all the approved
 drawings and documents shall be included along with supply. c) Mechanical and electrical installation drawing including interconnection. d) Test certificates and catalogues of all major components like valves, mass flow
 meter, tubing etc. e) Calibration certificates for all measuring and protection devices (eg. Pressure
 transducer, pressure gauges, etc.) f) Test records of mechanical running, performance test. g) Complete wiring diagram of Odorizing Unit. h) Software (logic diagram) of Odorizing Units on CD-ROM with suitable
 communication Protocol for communication with odorizing Unit in order to change Odorizing Unit parameters, if required.
 i) Certificates from statutory authorities confirming suitability of design /
 construction of all electrical and electronic items for use in hazardous area classification. In case of foreign supply, the Vendor should get all certificates endorsed by the concerned statutory authorities, Govt. of India within one month of delivery of Odorizing Units at site.
 8.0 LIST OF SPARES
 S.No. Description Qty. 1 Spares for SA/2 regulator including filter, diaphagram,
 pad holder, O-rings (Code 2200250) 1 set
 2 Carbon Filter Cartridge 1 No
 3 Spares kit for SOV 1 set
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 9.0 DATA SHEET AND SPECIFICATION 9.1 Gas Composition
 The expected gas composition is given below. The Odorizing System should be designed to meet the changes in the gas compositions from gas fields in India or LNG as applicable. Component Normal gas
 Composition Design gas Composition
 Methane (C1) 89.90 90.5 – 92.5 Ethane (C2) 6.43 4.0 – 5.6 Propane (C3) 2.2 0.3 - .08 Carbon dioxide 0.00 0.01 – 0.21 I-Butane 0.4 0.0 N-Butane 0.6 0.02 I-Pentane 0.01 0.0 N-Pentane 0.00 0.00 Hydrogen sulphide 0.004 grains per
 100 SCF 0.00
 9.2 Gas Pressure and Temperature
 The inlet gas pressure to the Odorizing System is as follows: Maximum : 19 – 46 bar (g) Gas Temperature Maximum : 40 deg C - Dependant on ambient temp Minimum : 5 deg
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 9.3 DATA SHEET
 S.No. Technical Data Customer Requirement
 1. Flow Rate of Natural Gas (SCMH)
 25666 MIN SCMH 32083 NOR SCMH 38500 MAX SCMH
 2. Operating Pressure at Dozing Point
 19-46 bar
 3. Design Pressure at Dozing Point
 66 bar maximum
 4. Main Gas Line 10”, 6.4 mm thick, 300#, API 5L X60 5. Operating Principle
 Microprocessor based programmable Pressure Injection System /Automatic Dozing System with double acting electronic metering pump.
 6. Odorant Injection rate
 To be adjusted automatically proportional to flow rate using 4 to 20 mA signal from Metering Device
 7. Operating Temperature
 System should be suitable for installation in open atmospheric Conditions at ambient temp. of 0 – 500C
 8. Odorant Injection Rate
 10 mg/Sm3 (Mercaptan) 20-40 mg/Sm3 (THT) Actual use of odorant to be monitored using an on-line separate calibration device.
 9. Gas Odorant
 THT (Tetrahydrothiophene)/Ethyl Mercaptan
 10. Power Supply
 230 VAC, 50 Hz,Single phase
 10.
 10.1
 Pneumatic Panel with Cabinet Electrical Components in Hazardous Area
 To be installed in hazardous area. Cabinet IP 65 Eexd IIC t4 Explosion Proof / Intrinsically Safe
 11. No. of Injection Units required 2 (one working & one stand by)
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 Electronic Control Unit Protection class
 To be installed in safe area, with RS 232 communication port, Printer port & provision for remote connectivity and must be lockable. Software to configure the odorizing system. Battery backup for memory to maintain configuration data in the event of power failure. IP 65/NEMA4
 Display
 Back lit Alphanumeric LCD display
 12.
 12.1
 12.2
 12.3 Operating Modes Manual / Automatic / Washing / Off
 13. Storage container with level gauge and level switch
 200 liters – 2 containers
 14. Emergency Provision To be provided to automatically continue Odorization if main odorizing system stops due to power / control unit failure.
 15. Maintenance Frequency 18 months or better 16. System Features In case of power / control unit failure,
 system to continue dozing at constant flow rat, till the power supply resumes.
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 1.0 SCOPE OF WORK
 Package Supplier shall be responsible for complete instrumentation work including, but not limited to the following: Complete design, detailed engineering, procurement, supply, installation and inspection at manufacturer/supplier’s premises, hook-up, supporting, testing and calibration of all instruments. The scope shall also include supply of spares, accessories, installation material etc., arranging all types of equipment for testing and calibration purposes as required. The scope includes Installation and commissioning at site.
 2.0 SCOPE OF SUPPLY 2.1 Package Supplier’s scope of supply shall include but not limited to the
 following
 2.1.1 Supply of all instruments, Valves and accessories. Supplier to furnish P&ID and List of Instruments.
 2.1.2 Design and engineering of the instruments shall be as per Technical Specifications attached in the bid document.
 2.1.3 Supply of various installation material including but not limited to the
 following: i) Impulse piping / tubing and fittings ii) Instrument valves & Manifolds iii) Junction Box, Cable Gland, plugs etc iv) Cables and accessories
 2.1.4 The scope includes ordering, procurement, Integrating, Inspection,
 packing and transportation to site. 2.1.5 Vendor manuals relating to installation, operation and maintenance, test
 certificates should necessarily be sent along with the equipment, besides being furnished after placement of orders.
 2.1.6 Before ordering, approval shall be taken from Owner/ PMC for all the
 instruments and materials. Any item ordered which do not conform to the Contractual requirement, identified at any stage of the project, and shall be liable to rejection. Replacement / modification, cost and project delay arising out of this shall be to the Package Supplier’s account.
 2.1.7 Whenever clearances are to be taken before placement of order, it
 would be necessary to submit only one technically acceptable offer for
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 Owner / PMC’s approval. The details of the instruments and materials involved shall be brought out in the contract document and to be firmed up during the residual engineering stage.
 2.1.8 All Instruments and accessories supplied shall be from the Approved
 Vendor’s list attached elsewhere in this bid document. All instruments shall be field proven both with respect to design and materials. No prototype instrument or instrument of an experimental nature shall be accepted.
 2.2 INSTALLATION Package Supplier shall be responsible for installation and calibration of the instruments which includes installation of all the items as mentioned in clause no. 2.1
 3.0 SPARE PHILOSOPHY
 Commissioning spares as required shall be included as part of the offer.
 Supplier shall quote separately for two years operation and maintenance spares for the skids covering all the mounted items on the skids. Detailed list shall be furnished in the offer.
 4.0 SPECIAL TOOLS & TACKLES
 The Supplier shall include all special tools & tackles (if any) necessary for the erection, testing & commissioning and maintenance of the Instruments in their quotation. Special tools & tackles shall also be those which are commonly not available. A list of such special tools & tackles (if any) shall be submitted along with the bid.
 5.0 INSTALLATION PROCEDURE
 5.1 The skid shall be complete in all respects, ready for installation and
 commissioning at the respective site. There shall be minimum work to be done at site. All field mounted instruments shall be supplied loose to avoid damages of the same during transportation of the skids.
 5.2 All direct mounted, instruments shall be installed in such a way that
 they have better readability and accessibility. All capillary type instruments shall have the capillary supported properly and shall have protection of capillary against mechanical damage.
 5.3 All pressure, differential pressure instruments shall be provided with
 block and bleed, by-pass, drain/vent valves etc. as per the installation sketches, and shall have accessibility.
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 5.4 All items in the skid shall be properly supported to avoid vibration.
 Special supports, as required, shall also be supplied by vendor. 5.5 All pressure instruments shall be provided with block and bleed, by-
 pass, drain/vent valves etc. and shall have accessibility.
 5.6 All primary piping, tubing (impulse lines) shall have a slope of 10 % on the horizontal run.
 5.7 All impulse lines shall be supported at regular intervals.
 5.8 All welding shall be carried out as per the relevant code with proper
 electrodes. Any testing (non destructive) like DP test on root weld and final weld shall be carried out as applicable. All consumable shall be part of vendor’s scope of supply. Any pre/post weld treatment as required by the codes shall be carried out.
 5.9 Separate routing or physical separation shall be maintained between
 signal cables and shut down/ power cables.
 6.0 TESTING AND CALIBRATION PROCEDURE All impulse lines shall be properly flushed after isolating instrument and
 the vessel/ piping. All impulse lines shall be tested hydraulically at 1.5 times the maximum
 operating pressure. Ensure that instrument and vessel/piping is isolated during this test.
 In case of special conditions where hydrotesting is not permitted due to
 service conditions, the impulse lines testing shall be carried out by using air or nitrogen.
 All instruments supplied by the vendor shall be calibrated using proper
 test equipment. The test equipments used for calibration shall have the approval of National Physical Laboratory (NPL) / Institute for Design of Electrical Measuring Instruments (IDEMI, Bombay) / Regional Electronic Test and Development Centre (ETDC) or Agency approved by above-mentioned authorities. On demand, calibration certificates shall be submitted to Engineer-in-charge.
 All instruments shall be calibrated strictly as per respective data sheets
 and Manufacturer’s instructions. All calibration readings shall be recorded.
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 All instruments shall be calibrated for 0, 25% 50%, 75% 100% and vice versa.
 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.
 7.0 OBLIGATIONS OF THE PACKAGE SUPPLIER 7.1 Package Supplier shall be fully responsible for design, material
 selection, sizing and selection of the proper instruments for the system. Supplier to submit the instrument data sheets, drawings for necessary approval from Owner / PMC before any procurement activity.
 7.2 Uniformity in selection should be maintained for makes of similar
 Instrument and their accessories for operational convenience ease of maintenance and spare parts inventory point of view.
 7.3 If there is any conflict in respect of specification, process data sheets, related standards, code etc. Package Supplier shall refer the matter to Owner/ PMC for clarification and only after obtaining the same he should proceed further.
 7.4 Supplier to provide installation and commissioning assistance at site. 8.0 LIST OF ANNEXURES / ATTACHMENTS
 Sr. No.
 Title Doc. / Drg. No.
 1 Technical Specification for Pressure Gauges 110141-00-I-1-002
 2 Technical Specification for Pressure Relief Valves
 110141-00-I-1-003
 3 Technical Specification for Field Transmitter 110141-00-I-1-004
 4 Technical Specification for RTD 110141-00-I-1-005
 5 Technical Specification for Self actuated PCV 110141-00-I-1-006
 6 Technical Specification for Temperature Gauges
 110141-00-I-1-007
 7 Vendor List 110141-00-I-1-008
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 1.0 GENERAL 1.1 SCOPE This specification, together with the attached data sheets, covers
 the Purchaser's requirements for the design, materials, tag plate marking, testing and shipping of pressure gauges.
 1.2 LIST OF APLICABLE CODES/ STANDARDS
 Vendor shall also comply with the applicable requirements of the
 latest editions of the following standards. ANSI B1.20.1 Pipe threads
 IS: 3624 Specifications for pressure and vacuum gauges
 ANSI B16.5 Pipe flanges & flanged fittings
 API RP 551 Process measurement instrumentation IEC 529 Classification of degrees of protection provided
 for enclosures
 2.0 OFFERS:
 i) Vendor shall submit a detailed specification sheet for each item offered which shall provide all the details regarding type, materials of construction, etc. of the instruments and their accessories.
 ii) Vendor shall highlight the deviations, if any, from Purchaser's data sheets and shall provide reasons for the same. In case no deviations are indicated it shall be assumed that Vendor shall meet all specifications requirements.
 iii) Vendor shall separately quote for two years operational
 spares for each instrument and its accessories.
 DOCUMENTS / DRAWINGS:
 i) At the time of bidding, bidder shall submit the following documents:-
 a) Clause wise list of deviation from this specification, if any. b) Detailed specification sheet for each item offered. c) Supplier catalogs
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 ii) Within two weeks of placement of order, the manufacturer shall submit six copies, but not limited to, of the following drawings, documents and specifications for approval.
 a) Dimensional Drawings indicating Material of Construction. b) Quality Assurance Plan (QAP)
 Once the approval has been given by Purchaser, any change in design, material, etc. shall be notified to the Purchaser whose approval in writing for all changes shall be obtained before Pressure Gauges / DP Gauges are manufactured.
 iii Within four weeks from the approval date, Manufacturer shall
 submit one reproducible and six copies of the approved drawings and specifications as listed in ii) above.
 iv) Prior to shipment, Manufacturer shall submit one reproducible
 and six copies of following: a) Test / calibration / inspection certificate for all items. b) Manual for installation, erection instructions, maintenance and
 operation instructions.
 3.0 INSTRUMENTS/ACCESSORIES
 A. Pressure Gauges
 i) The pressure element shall be generally bourdon type or elastic element as specified in the data sheets.
 ii) Bourdon elements shall be directly connected to the socket without any capillary in between.
 iii) Pressure gauges shall have over-range protection and be
 capable of withstanding the full static design pressure of the system without loss of calibration. Admissible over pressure for bourdon tube: +30% up to 100 bar +15% over 100 bar. When is not possible, gauge protection devices may be used.
 iv) The gauge movement shall be adjustable for the purpose of
 calibration. The use of S link for calibration of span is not permitted.
 v) Integral diaphragm seals shall be provided for viscous, corrosive fluid and where an element protection is necessary.
 vi) Sealing liquid for diaphragm seal gauges shall be an inert liquid compatible with the process fluid temperature.
 vii) Dial marking and dial colour shall be as per IS 3624.
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 viii) Pressure gauge shall be provided with a device such as a
 disc inert or blow out back, designed to relieve excess case pressure.
 ix) Siphons or ‘pig tail’ condensate seals shall be provided for
 steam or other hot condensate vapour. x) Snubber shall be provided wherever there is pulsation in the
 fluid service or as specified in the data sheets. B. Differential Pressure Gauges
 i) The pressure element shall be as specified in the data
 sheets.
 ii) Pressure elements shall withstand the specified overpressure for at least 30 minutes without having their elastic characteristics affected.
 iii) Dial markings and colour shall be as per IS 3624. 4.0 TAG PLATE i) Each instrument shall have a SS tag plate attached firmly to
 it at a visible place and bearing the tag number as per Purchaser's data sheets and other relevant details of the instrument.
 ii) The following information shall be punched on the flange (if
 provided) at a visible place. a) Nominal size and rating of the flange. b) Flange material specification (to the same standard as
 per Purchaser's data sheets). 5.0 SHIPPING PROTECTION i) All openings shall be suitably protected and all machined
 surfaces suitably covered to prevent entry of foreign material and avoid any damage during shipment.
 ii) Proper care shall be taken in shipping gauges with diaphragm seals to ensure safety of the diaphragm. Seals, extensions and capillaries where specified shall also be suitably protected.
 iii) All items shall be adequately packed to withstand shipping conditions without damage
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 1.0 GENERAL 1.1 SCOPE This specification together with the attached data Sheets, covers
 the Purchaser's requirements for the design, materials of construction, tagplate marking, testing and shipping of pressure relief valves
 1.2 LIST OF APPLICABLE CODES/ STANDARDS The requirements of the latest edition, at the time of supply, of the
 following applicable codes/ standards shall also be complied with by
 Vendor :
 1. API RP 520 Sizing, Selection, and installation of
 Pressure Relieving Devices in Refineries, Part I and II.
 2. API STD 526 Flanged Steel Pressure Relief Valves 3. API STD 527 Seat Tightness of Pressure Relief Valve 4. ASME SEC. VIII Boiler and Pressure Vessel Code –
 “Unfired Pressure Vessels” 5. ANSI B16.5 Pipe Flanges and Flanged Fittings 6. ANSI B 1.20.1 Pipe threads 7. DIN 50049 Document on material testing 8. IBR Indian Boiler Regulation 9. API RP 521 Guide for Pressure Relieving and
 Depressurizing System 10. ASME B16.20 Ring Joint Gaskets and Grooves for Steel
 Pipe Flanges Purchaser's data sheets indicate the selected valve's relieving area,
 material of construction for the body, bonnet, disc, nozzle, spring &
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 bellow, if required. However, this does not absolve the Vendor of the responsibility for proper selection with respect to the following :
 a) Sizing calculations and selection of valve with proper relieving
 area to meet the indicated operating conditions.
 b) Selection of materials for all parts of the valve including materials for these parts not specified in Purchaser's data sheets, suitable for the fluid and its indicated operating condition.
 In case of any conflict between Standard Specifications and the
 datasheets, related standards, codes etc, vendor shall bring the discrepancies into notice of the Purchaser. Vendor shall not proceed to manufacture the item before getting clearance from the purchasers.
 2.0 OFFER:
 i) Vendor shall submit detailed specification sheet for each
 pressure relief valve, which shall provide all the details regarding type, materials of construction, relieving area, relieving capacity, orifice letter designation, overpressure, blow down operating pressure etc. and any other valve accessories.
 ii) Vendor shall submit catalogues giving detailed technical
 specifications and other necessary information for each type of safety valve covered in the offer.
 iii) All units of measurement and material specifications for various
 parts in Vendor's specification sheets shall be of the same standards as those given in Purchaser's data sheets.
 iv) All the material specifications for various parts in the vendor’s
 specification sheets shall be to the same standards as those in purchaser’s data sheet.
 v) Vendor’s quotation shall include detailed sizing calculation for each pressure safety valve. Published data for certified discharge coefficient and certified flow capacities and actual discharge area shall be furnished. Data used by Vendor without the above mentioned supported documentation shall, on prima-facie basis, be rejected. vi) All valves shall be type tested for capacity as per ASME. A copy of the certificate shall be provided.
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 vii) Vendor shall highlight all deviations, if any, from Purchaser's data sheets and shall provide reasons for the same. In case no deviations are indicated it shall be assumed that all specifications shall be met by the Vendor.
 viii) Vendor shall also quote separately for the following:
 a) Two years operational spares for each pressure relief valve
 and its accessories.
 b) Any special tools needed for maintenance work of the offered valves.
 DOCUMENTS/DRAWING
 At the time of bidding, bidder shall submit the following documents:-
 a) Clause wise list of deviation from this specification, if any. b) Detailed specification sheet and sizing calculations c) Supplier catalogues, manuals After placement of purchase order, Vendor shall submit certified drawings and specification sheets for each pressure relief valve which shall specially include the following information:
 a) Flange face to centre dimension of the valve.
 b) Height of the completely assembled valve.
 c) Weight of the completely assembled valve.
 d) Cold bench set pressure for the valve to be tested at
 atmospheric temperature and back pressure.
 e) The cold test medium to be used for bench test in case it is different from air.
 f) Horizontal reaction force at centre line of valve outlet.
 g) Relieving capacity of the valve under the same operating conditions.
 h) Overpressure and blow down pressure for each valve.
 Within two weeks of placement of order, the manufacturer shall submit six copies, but not limited to, of the following drawings, documents and specifications for approval.
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 a) Fabrication drawings/ sectional arrangement drawings showing all
 parts with reference numbers and material specification. b) Assembly drawing with overall dimension.
 Once the approval has been given by Purchaser, any change in design, material, etc. shall be notified to the Purchaser whose approval in writing for all changes shall be obtained before Pressure Relief Valves are manufactured.
 Within four weeks from the approval date, Manufacturer shall submit
 one reproducible and six copies of the approved drawings and specifications as listed above.
 Prior to shipment, Manufacturer shall submit one reproducible and six
 copies of following: a) Inspection and Test certificates. b) Manual for installation, erection instructions, maintenance and
 operation instructions. 9.5 All documents shall be in English Language.
 3.0 VALVE SIZING
 3.1 Sizing shall be carried out using the formulae mentioned in the following standards (whenever the sizing code mentioned in Purchaser's data sheets refers to them):
 Sizing Code Standard
 API API RP 520 Part I
 ASME ASME Boiler and Pressure Vessel
 code Section VIII for Unfired Pressure Vessels
 3.2 The various terminologies used in Purchaser's data sheets are
 according to API RP 520 Part I. 3.3 Discharge co-efficient of 0.975 as per API 520 shall be used for sizing. 3.4 For flanged pressure relief valves, the orifice letter designation and the
 corresponding relieving area shall be as per API 526 as a minimum. 3.5 Percentage overpressure considered while sizing shall be as follows :
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 a) Steam Service - ASME Sec. I 3% - ASME Section VIII 10%
 b) Gas/ vapour/ liquid (blocked discharge) 10% c) Fire exposure on unfired pressure vessels 21 %
 d) Liquids for thermal relief of pipeline & 25 % Vessels
 Accumulation
 a) Steam & liquid service where ASME 6% 1.1 Power Boiler code applies
 b) Gas, vapour & liquid service where 10%
 1.2 ASME pressure vessels code applied
 c) Fire exposure on unfired pressure 21 %
 Vessels 4.0 VALVE CONSTRUCTION
 4.1 Body 4.1.1 All Safety Valves shall be full nozzle full lift type except for thermal
 relief valves which shall be of the modified nozzle type. 4.1.2 Conventional valves shall be used for constant back pressure
 applications. Where back pressure is variable and greater than 10% of set pressure, balanced bellows seal valves shall be specified. Bellows seal shall also be considered for corrosive and toxic services. Pilot operated valves shall be considered when the different between set pressure and operating pressure is less than 10% or when back pressure is greater than 50% of set pressure. Also if the operating pressure is fluctuating in nature and can reach a value less than 10% the difference between operating and set pressure, pilot operated valves shall be used. Wherever specified, pilot operated valves shall have non-flowing pilots and shall fail safe. All accessories like back flow preventer, pilot filter shall be provided as per indicated service conditions to ensure proper functioning of the valves.
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 4.1.3 Unless otherwise specified, end connection shall be as mentioned below:
 a) Threaded end connections shall be NPT according to ANSI
 B1.20.1.
 b) Flanged end connections shall be according to ANSI B 16.5. c) Flanged face finish shall be serrated concentric according to
 ANSI B 16.5.
 4.1.4 For flanged valves, inlet and outlet sizes and ratings and centre to flange face dimensions shall be in accordance with API - 526. Dimensional tolerances shall be as mentioned therein.
 4.1.5 Body drain with a plug shall be provided as a standard feature on every pressure relief valve.
 4.1.6 Material of Construction Body material shall be as per piping specification. Nozzle and disc shall
 be SS316, with machined SS guide and spindle. Whenever seminozzle (modified nozzle) design is unavoidable, body material shall be at least same as nozzle material. For pilot operated valves, wherever the body is a part of flow path, body material shall be same as trim materials as a minimum.
 4.2 Trim
 4.2.1 The term `trim' covers all the parts of the valves exposed to and in
 contact with the process fluid except for the body and bonnet assembly.
 4.2.2 Wherever stelliting of disc and nozzle has been specified, it stands for
 stelliting of the seat joint and the entire disc contour, unless otherwise mentioned.
 4.2.3 Resilient seat seal or o-rings wherever used shall be suitable for
 pressure & temperature conditions specified. 4.3 Bonnet and Spring
 4.3.1 Bonnet shall be closed for normal applications. For steam
 applications open bonnet shall be used. For very high temperature,
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 greater than 4000 C, extended bonnet shall be used. Test gag shall be provided wherever specified.
 4.3.2 All valves shall be provided with a cap over the adjusting bolt.
 4.3.3 Lifting lever shall be provided whenever the fluid to be relieved is
 steam or air.
 4.3.5 Normally (-25 deg C to 230 deg. C) springs shall be cadmium or Nickel-plated. For higher temperature greater than 230 deg. C applications, high temperature alloy steel springs shall be used. For very low temperature less than - 25 deg. C SS316 springs shall be used.
 4.3.6 The allowable tolerances in set pressures are as mentioned below:
 + 0.14 kg/cm2g for set pressures up to and including 5 Kg/cm2 g. + 3
 % for set pressures above 5 Kg/cm2g. 5.0 TAG PLATE:
 All offered pressure relief valves shall have a S.S tagplate, attached
 firmly, at a visible place. Tagplate pertaining to each valves shall furnish the following information:
 a) Tag number.
 b) Model number.
 c) Nominal flange size and rating for both inlet and outlet.
 d) Orifice letter designation. e) Valve set pressure.
 f) Cold bench test pressure. 6.0 INSPECTION & TESTING 6.1 Unless otherwise specified, Purchaser reserves the right to test and
 inspect all the items at the Vendor’s works. 6.1.1 Purchaser’s Inspector shall perform inspection and witness test on all
 valves as indicated in the Quality Assurance Plan (QAP) attached with this specification.
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 6.2 Vendor shall submit the following test certificates and test reports for Purchaser’s review:
 a) Material test certificate from the foundry (MIL certificate) for
 each valve body and bonnet castings, nozzle disc etc.
 b) Certificate of radiography/ x-ray for valve castings. 100% radiography shall be carried out for all valve castings with body rating of 600# and above. A minimum of two shots shall be taken for all curved portion of the body and bonnet.
 c) Hydrostatic test reports for all valve bodies and functional test reports for all valves as per clause 6.3 and 6.4 of this specification.
 d) IBR certificate in Form III item 11 and shall be furnished for all safety valves in steam service in addition to Form III C. Form III C shall be furnished for pressure relief valves in distribution network.
 6.3 Hydrostatic Test 6.3.1 Each pressure safety valve body and nozzle shall undergo hydrostatic
 test as per outlet flange and inlet flange ANSI rating, respectively. However all the safety valves castings covered under IBR shall be tested as per IBR regulations. There shall not be any visible leakage during this test.
 6.4 Functional Tests 6.4.1 Assembled valves shall be subjected to functional tests as below:
 a) Cold bench set pressure test.
 Pressure relief valve shall be tested for opening at specified set pressure and also for seat tightness.
 b) Seat Leakage test as per API
 Whenever the specified set pressure is less than or equal to 70 kg/cm2g, the valve shall meet the seat tightness requirements specified in API RP-527. The maximum permissible leakage rates for conventional and balanced bellow valves against various sizes shall be as specified therein. Whenever the specified set pressure exceeds 70 kg/cm2g, the Vendor shall submit the leakage rates of valves for approval by the Purchaser. Where bubble tightness has been
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 specified, there shall be no leakage or bubbles of air at the specified percentage of set pressure.
 c) Valve lift test 6.5 Witness Inspection All pressure safety valves shall be offered for pre-despatch inspection
 for following as a minimum
 a) Physical dimensional checks and workmanship b) Hydrostatic test as per clause 6.3 of this specification. c) Functional test on representative samples d) Review of all certificate and test reports as indicated in clause
 6.2 of this specification. In the event of tests being not witnessed by Purchaser, the tests shall
 anyway be completed by the Vendor and documents for same submitted for scrutiny.
 7.0 SHIPPING PROTECTION 7.1 Valves shall be supplied as a whole, complete with all the accessories
 like cap, lifting lever, test gag etc. as specified in the datasheet. 7.2 All threaded and flanged openings shall be suitably protected to
 prevent entry of foreign material. 8.0 GUARANTEE
 8.1. Manufacturer shall guarantee that the materials and machining of
 valves and fittings comply with the requirements in this specification
 and in the Purchase Order
 8.2 Manufacturer is bound to replace or repair all valve parts which should
 result defective due to inadequate engineering or to the quality of
 materials and machining.
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 8.3 If valve defect or malfunctioning cannot be eliminated, Manufacturer
 shall replace the valve without delay.
 8.4 Any defect occurring during the period of Guarantee shall be attended
 to by making all necessary modifications and repair of defective parts
 free of carge to the Purchaser as per the relevant clause of the bid
 document.
 8.5 All expenses shall be to Manufacturer’s account.
 9.0 REJECTION
 9.1 Vendor shall make his offer in detail with respect to every item of the
 Purchaser’s specifications. Any offer not conforming to this shall be
 summarily rejected.
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 1.0 GENERAL 1.1 SCOPE This specification together with the attached data Sheets, covers
 the Purchaser's requirements for the design, materials of construction, tagplate marking, testing and shipping of FIELD TRANSMITTERS.
 1.2 LIST OF APPLICABLE CODES/ STANDARDS
 Regulations, codes, specifications, standards, etc., referred to in the requisition specifications are understood to be in their latest issue, unless an edition is mentioned and must include all corrections, revisions, additions and interpretations published until contract award.
 The applicable National / International codes and standards are indicated below. Where neither code nor standard is specified, the Supplier shall propose applicable codes and standards for review and approval by Purchaser.
 DOCUMENT TITLE ASME B1.20.1 B 16.5 B16.20
 American Society of Mechanical Engineers. Pipe threads. Steel pipe Flanges and Flanged fittings Ring joint gaskets and grooves for steel pipe flanges
 API RP 551 RP 552
 American Petroleum Institute Process Measurement Instrumentation. Part I – Process Control and Instrumentation. Transmission systems.
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 IEC IEC 79 IEC 85 IEC 529 IEC 801
 International Electrotechnical Commission. Electrical Apparatus for Explosive Gas atmosphere. Thermal Evaluation and Classification of Electrical Insulation. Classification of degree of protection provided by enclosures. Electromagnetic compatibility for Industrial Process measurement and Control equipment
 2.0 OFFERS:
 i) Vendor shall submit a detailed specification sheet for each
 item offered which shall provide all the details regarding type, materials of construction, etc. of the instruments and their accessories.
 ii) Vendor shall highlight the deviations, if any, from Purchaser's data sheets and shall provide reasons for the same. In case no deviations are indicated it shall be assumed that Vendor shall meet all specifications requirements.
 iii) Vendor shall separately quote for two years operational
 spares for each instrument and its accessories.
 DOCUMENTS / DRAWINGS:
 i) At the time of bidding, bidder shall submit the following documents:-
 a) Clause wise list of deviation from this specification, if any. b) Detailed specification sheet for each item offered. c) Supplier catalogues ii) Within two weeks of placement of order, the manufacturer shall
 submit six copies, but not limited to, of the following drawings, documents and specifications for approval.
 a) Dimensional Drawings indicating Material of Construction. b) Quality Assurance Plan (QAP) c) Supplier catalogues for information.
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 Once the approval has been given by Purchaser, any change in design, material, etc. shall be notified to the Purchaser whose approval in writing for all changes shall be obtained before Transmitters are manufactured.
 iii) Within four weeks from the approval date, Manufacturer shall
 submit six copies of the approved drawings and specifications as listed in ii) above.
 iv) Prior to shipment, Manufacturer shall submit six copies of
 following: a) Test / calibration / inspection certificate for all items. b) Manual for installation, erection instructions, maintenance and
 operation instructions. c) Statutory body certificates for the offered instruments as
 applicable.
 v) All documents shall be in English Language.
 vi) Final documents are to be submitted in CD/ floppy diskettes
 3.0 FIELD TRANSMITTERS
 Intrinsic safe design shall be used for Field transmitters.
 All transmitters shall be microprocessor-based smart type with 4-20 mA DC output with superimposed digital signal having simultaneous analog and digital communication (HART). All transmitters shall be loop powered with reverse polarity protection. Power supply level shall be 24 V DC. The transmitters shall be inherently smart, Non-retrofit type. Ranges for transmitters shall be selected in general, such that in normal process operation the indication is between 40% and 60% of span for linear and 60% to 80% of span for square root inputs. SMART transmitters shall also meet the following requirements: Transmitters shall be provided with external zero adjustment and shall have integral vent / drain. The transmitter shall incorporate a temperature sensor to compensate for temperature effect due to process as well as ambient temperature variations. All transmitters shall have an integral, output meter with LCD display. These meters shall have square root scale for flow measurement and linear scale for other measurement.
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 The transmitters shall also incorporate a non-volatile memory unit, which stores complete characteristics of the sensor. All necessary signal conversions to produce output with required protocol shall also be carried out by the transmitter electronics Transmitter shall also run complete diagnostic routine. In the event of detection of failure, the output shall be driven to a predefined value. For applications requiring indication (remote from transmitter) at the field as well as Control room, loop powered indicators in series with the field transmitter shall be considered. Transmitter internals in contact with the process fluid (wetted parts) shall be AISI 316 SS as a minimum. Transmitters shall have an accuracy of +/-0.075% of calibrated span. The accuracy includes the combined effect of linearity, hysteresis and repeatability. Rangeability shall be 100:1. Temperature Transmitters shall be head mounted with RTD. RTD shall be in conformance to Technical specification for RTD’s :110141-00-I-1-005 It shall allow for configuration, calibration, diagnosis and maintenance. The primary could be the control system or host computer and the secondary could be the handheld communicator or a maintenance computer. Calibration adjustment shall be provided from outside so that the cover need not be removed. Instruments shall be supplied properly packed with desiccant during shipment. All parts subject to moisture shall be suitable for tropical climate.
 3.1 Handheld field Communicators
 These shall be battery-powered with replaceable and rechargeable batteries. Charger power supply shall be 220VAC +/- 10%, 50 Hz +/- 3 Hz. It shall be possible to connect the communicator at any of the following places for purposes of digital communication:
 • RTU cabinet in the control room. • Junction box in the hazardous area in the field. • Directly at the transmitter, in hazardous area in the field.
 Plug-in type connections shall be provided along with necessary interconnection cables and any other accessories required for connection by supplier.
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 The communicator shall be dust-proof, certified and suitable for outdoor location. Carrying case shall be supplied with each communicator. All Transmitters shall be immune to RF interference due to walkie-talkie, paging system, communication system etc.
 4.0 TAG PLATE
 All field units shall be suitably labeled with an engraved stainless steel or non-corrosive alloy nameplate showing all relevant data. The nameplate shall be attached to an easily visible non-removable part of the unit with two (2) pack epoxy adhesive. Self-tapping screws are not permitted. Where it is not possible to attach the nameplate to the unit, i.e. due to infringement of hazardous area certification, it shall be located immediately adjacent to the unit.
 5.0 GUARANTEE
 Manufacturer shall guarantee that the Transmitters comply with the requirements stated in the requisition and in the purchase order. Manufacturer shall replace or repair all parts found to be defective due to inadequate engineering or quality of material. Manufacturer shall replace the Transmitters without delay, if the defect or malfunctioning cannot be eliminated.
 Any defects occurring within the time period specified elsewhere shall be
 repaired making all necessary modifications and repair of defective parts free of charge to the purchaser.
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 1.0 GENERAL 1.1 SCOPE This specification together with the data sheet covers the purchaser’s
 requirements for design, material of construction, manufacture, testing and shipping of RTD & thermo wells.
 1.2 LIST OF APPLICABLE CODES & STANDARDS ANSI B 1.20.1 PIPE THREADS ANSI B 16.5 PIPE FLANGES & FLANGED FITTINGS DIN 43760 TEMPERATURE VS RESISTANCE
 CURVES FOR RTDS IS : 2147 DEGREE OF PROTECTION
 PROVIDED FOR ENCLOSURES FOR LOW VOLTAGE SWITCHGEAR AND CONTROL GEAR
 IS : 2148 FLAMEPROOF ENCLOSURES FOR
 ELECTRICAL APPARATUS NEMA NATIONAL ELECTRICAL
 MANUFACTURER’S ASSOCIATION. 2.0 OFFERS
 i) Vendor shall submit data sheet for each RTD giving all details.
 ii) Vendor shall submit catalogues giving detailed technical specifications and other necessary information.
 iii) Specification of materials for various parts in the vendor’s
 sheets shall be of the same standards as those in Purchaser’s data sheets.
 iv) Vendor shall highlight the deviations, if any, from the
 purchaser’s data sheets and shall provide reasons for the same. In case no deviations as indicated, it shall be assumed that all specifications are met by the vendor.
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 v) The model no. is solely the responsibility of the vendor. In case of contradiction, the contents of the data sheet have priority over the model no.
 vi) Vendor shall separately quote for two years operational
 spares for each instrument and its accessories.
 DOCUMENTS/ DRAWINGS: i) At the time of bidding, bidder shall submit the following documents:-
 a) Clause wise list of deviation from this specification, if any. b) Detailed specification sheet for each item offered. c) Supplier catalogues ii) Within two weeks of placement of order, the manufacturer shall
 submit six copies, but not limited to, of the following drawings, documents and specifications for approval.
 a) Dimensional Drawings indicating Material of Construction. b) Quality Assurance Plan (QAP) c) Supplier catalogues
 Once the approval has been given by Purchaser, any change in design, material, etc. shall be notified to the Purchaser whose approval in writing for all changes shall be obtained before RTDs are manufactured.
 iii Within four weeks from the approval date, Manufacturer shall
 submit one reproducible and six copies of the approved drawings and specifications as listed in ii) above.
 iv) Prior to shipment, Manufacturer shall submit one reproducible
 and six copies of following: a) Test / calibration / inspection certificate for all items. b) Manual for installation, erection instructions, maintenance and
 operation instructions.
 v) All documents shall be in English language.
 vi) Final documents shall be submitted in CD/ floppy diskettes. 3.0 RESISTANCE TEMPERATURE DETECTORS (RTD)
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 i) The RTD assemblies shall be part of head mounted Temperature Transmitters, wherever specified in the datasheets.
 ii) The RTD shall be screwed to the terminal block. iii) A heat resistant and moisture proof gasket shall be fitted. iv) There shall be an extra terminal in the terminal block
 connected to the head for grounding the shield. v) The leads shall be of copper up to the terminal block vi) The RTD’s shall be of three wire unless otherwise specified. vii) The element shall be of highly refined material of reference
 grade and shall be stress relieved. viii) The wire shall be wound on a ceramic core and immobilised
 against strain or damage. The winding shall be of bifilar type. ix) The element shall be within a metal sheath, in a manner
 which provides good thermal transfer and protection against moisture.
 x) The sheath material shall be 316 SS unless otherwise
 specified. xi) RTD calibration shall be as per DIN 43760.
 4.0 THERMOWELLS
 i) Thermo well materials shall be 316 SS unless otherwise specified.
 ii) Process connections shall be 1 1/2” ANSI flanged unless otherwise specified in the datasheets. The flange rating, facing and finish shall be as specified in the datasheets. Flange face finish shall be according to ANSI B16.5
 iii) The thermowell bore shall be suitable to closely fit the RTD element. The thermowell shall have ½” NPT(F) threads for element connection.
 Immersion length of thermowells for RTDs shall be as follows:
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 Line Size Immersion length Up to 4” 280 mm From 6” to 8” 320 mm Above 8” 400 mm Vessels / Columns 400 mm Lagging extension shall be 45 mm. Supplier shall carry out wake frequency calculations in accordance with PTC 19.3 and recommended use of collars etc if required.
 5.0 TAGPLATE
 i) The following information shall be punched on the thermowell flange at a visible place.
 a) Nominal size and rating of the flange.
 b) Flange material specification.
 ii) The following information shall be punched on the extension
 of the thermowell:
 a) Purchaser’s instrument tag number
 b) Thermowell material
 c) Immersion length ‘U’. 6.0 SHIPPING PROTECTION
 i) All openings shall be suitably protected and all exposed surfaces suitably coated to prevent entry of foreign material and avoid damage during shipment
 ii) All items shall be adequately packed to withstand shipping
 conditions without damage.
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 1.0 GENERAL 1.1 SCOPE
 This specification, together with the data sheets, covers the
 Purchaser's requirements for the design, materials of construction, manufacture, testing and shipping of self actuated pressure control valves.
 In case of contradiction, the control valve data sheet overrules the
 general requirements of this specification.
 1.2 LIST OF APPLICABLE CODES/STANDARDS The requirements of the latest edition, at the time of supply, of the
 following applicable codes/standards shall also be complied with by Vendor :
 ASME American Society of Mechanical Engineers.
 B16.10 Face-to-face and End-to-End Dimensions of Valves B16.20 Ring joint gaskets and grooves for steel pipe flanges B 16.34 Valves – Flanged, Threaded and Welding End B 16.37 Hydrostatic Testing of Control Valves B 16.5 Pipe Flanges and Flanged Fittings FCI Fluids Control Institute
 70.2 Control Valve Seat Leakage Classification
 BS British Standards 5351 Steel Ball valves for Petroleum, Petrochemical & allied
 industries 6755 Part-I Testing of valves: Specification for production pressure
 testing requirement 6755 Part-II Testing of valves: Specification for fire type testing
 requirement
 IEC International Electro-Technical Commission 60529 Classification of degree of protection provided by
 enclosures 60534-2 Industrial process control valves-Flow Capacity ISA Instrumentation, System & Automation Society S-75.01 Flow equations for sizing control valves.
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 OTHER BS/EN 10204 Metallic Products – Types of Inspection
 Documents
 1.3 Purchaser's data sheets indicate the type of valve, materials of
 construction and valve capacity. However, this does not absolve the vendor of the responsibility for proper selection with respect to the following :
 a) Valve capacity in terms of Cv and rangeability for the flow
 conditions indicated.
 b) Actuator to meet the shut off differential pressures indicated.
 c) Materials for body, trim, packing box and other parts of the valve for the fluid and its operating conditions indicated.
 d) Materials used for various parts of the accessories of the
 control valve
 e) Checking and proper treatment of the valve for cavitation, flashing and noise and ensuring that the fluid velocity is within the permissible limits.
 2.0 OFFERS :
 i) Vendor shall submit data sheet for each valve giving all the
 details regarding type, materials of construction, capacity valve accessories etc.
 ii) Vendor shall submit catalogues giving detailed technical
 specifications and other necessary information for each type of valve.
 iii) Specifications of materials for the various parts in the Vendor's sheets shall be on the same standards as those in Purchaser's data sheets.
 iv) Vendor shall highlight the deviations, if any, from the Purchaser's data sheets and shall provide reasons for the same. In case no deviations are indicated it shall be assumed that all specifications are met by the Vendor.
 v) The model no. is solely the responsibility of the vendor. In case of contradiction the contents of data sheets has priority over the model no.
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 DOCUMENTS/ DRAWING:
 i) Vendor shall submit documents/ drawings, manuals and any other document as listed in the vendor data requirement sheets.
 ii) After placement of purchase order, vendor shall submit final drawings for each valve which shall specially include the following:
 a) Face-to-face dimensions of the valve
 b) Height of the complete assembled valve. c) Dimensions of clearance space required for
 maintenance work. d) Weight of the complete assembled valve.
 e) Location of external supports to dampen vibration, if
 any.
 3.0 SPECIFICATIONS FOR SELF ACTUATED PRESSURE
 CONTROL VALVES
 Self actuated pressure control valves are control valves, which shall draw their energy from the process medium and shall create sufficient force to move the final control element. The self actuated pressure control valve shall consist of a valve and an actuator. The actuator shall open or close the valve when the pressure increases from the set point. The self actuated pressure control valves are proportional regulators, which shall be controlled by the process medium. Each deviation from the adjusted set point shall be assigned a certain valve plug position. Self Actuated Pressure Control valves shall normally be globe type.
 3.1 CONNECTIONS Only flanged end connections shall be used. Pressure rating and end connections shall be in accordance with Piping Specifications and shall conform to ANSI B16.5. Face to face dimensions shall conform to ANSI B.16.10.
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 3.2 BONNET
 Bonnet shall generally be plain. For very low temperatures, less than 00 C, extended bonnets shall be used. Bonnet shall be flanged bolted as per ASME B31.3. Bonnet shall be of the same material as the valve body and of integral bolted type construction with fully retained gasketing. Threaded bonnets are not acceptable.
 3.3 SEAT LEAKAGE Seat leakage classification shall be as per FCI 70.2 and as indicated in the datasheets.
 Seat leakage class shall be selected carefully as the selection of a valve tighter than required has an effect on the cost. Vent valves, that are normally closed, shall be very tight to minimize the leak losses. Class IV metal to metal seating is the minimum class, which shall be selected.
 3.4 MATERIALS Material used for stem, plug, bellows shall be minimum 316 SS with guide bushing of hardened stainless steel.
 3.5 PACKING
 Flanged bolted type gland packing boxes shall be used. Packing shall normally be PTFE on liquid and gas service upto 200 deg. C. Grafoil shall be used for temperature above 200 deg. C. 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.
 3.6 ACTUATOR
 Valve actuator shall be pneumatic spring opposed diaphragm type, in general. For high thrust application, piston type or electric motor actuator may be used. Rotary actuators may be used with butterfly/ wafer type valves. It shall be instrument air operated, with travel indication. Springs shall be corrosion resistant and cadmium or nickel-plated. They shall be of enclosed type. Their compression should be adjustable.
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 4.0 TAG PLATE
 All field units shall be suitably labeled with an engraved stainless steel or non-corrosive alloy nameplate showing all relevant data. The nameplate shall be attached to an easily visible non-removable part of the unit with two pack epoxy adhesive. Self-tapping screws are not permitted. Where it is not possible to attach the nameplate to the unit, i.e. due to infringement of hazardous area certification, it shall be located immediately adjacent to the unit. Pressures shall be marked in the same units as those followed in datasheets attached.
 5.0 SHIPPING PROTECTION
 i) The self actuated control valve and their accessories shall be supplied preassembled and pre-tubed.
 ii) All openings shall be suitably protected and all machined surfaces shall be suitably coated to prevent entry of foreign materials and avoid any damage during shipment.
 iii) Valves with external lubricators shall be lubricated prior to shipment.
 iv) All valves and accessories shall be adequately packed to withstand shipping conditions without damage.
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 1.0 GENERAL 1.1 SCOPE This specification, together with the attached data sheets, covers
 the Purchaser's requirements for the design, materials, tag plate marking, testing and shipping of Temperature Gauges.
 1.2 LIST OF APPLICABLE CODES/ STANDARDS
 Vendor shall also comply with the applicable requirements of the
 latest editions of the following standards.
 ASME American Society of Mechanical Engineers.
 B16.20 Ring joint gaskets and grooves for steel pipe flanges
 B 16.5 Pipe Flanges and Flanged Fittings
 PTC 19.3 Temperature Measurement Instruments and Apparatus
 IEC International Electro-Technical Commission
 60529 Classification of degree of protection provided by enclosures
 BS/EN 10204 Metallic Products – Types of Inspection Documents
 2.0 OFFERS:
 i) Vendor shall submit a detailed specification sheet for each item offered which shall provide all the details regarding type, materials of construction, etc. of the instruments and their accessories.
 ii) Vendor shall highlight the deviations, if any, from Purchaser's data sheets and shall provide reasons for the same. In case no deviations are indicated it shall be assumed that Vendor shall meet all specifications requirements.
 iii) Vendor shall separately quote for two years operational
 spares for each instrument and its accessories.
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 DOCUMENTS / DRAWINGS:
 i) At the time of bidding, bidder shall submit the following
 documents:- a) Clause wise list of deviation from this specification, if any. b) Detailed specification sheet for each item offered. c) Supplier catalogs ii) Within two weeks of placement of order, the manufacturer
 shall submit six copies, but not limited to, of the following drawings, documents and specifications for approval.
 a) Dimensional Drawings indicating Material of Construction. b) Quality Assurance Plan (QAP)
 Once the approval has been given by Purchaser, any change in design, material, etc. shall be notified to the Purchaser whose approval in writing for all changes shall be obtained before Temperature Gauges are manufactured.
 iii Within four weeks from the approval date, Manufacturer shall
 submit six copies of the approved drawings and specifications as listed in ii) above.
 iv) Prior to shipment, Manufacturer shall submit six copies of
 following: a) Test / calibration / inspection certificate for all items. b) Manual for installation, erection instructions, maintenance
 and operation instructions. v) All documents shall be in English language.
 vi) Final documents are to be submitted in CD/ floppy diskettes
 11.0 TEMPERATURE GAUGES
 Supplier shall select the Temperature Gauges as per the details mentioned below and as specified. It is the responsibility of the Supplier to ensure that the Temperature Gauges supplied meet all the requirements of this specification together with the related attachments and datasheets. The devices
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 should therefore be suitable for the intended process duty and for the environment of the installed plant area. They shall be tropicalised and suitable for hot & humid atmosphere. External surfaces shall be secure against dust, vermin & fumes.
 To enable the correct operation and service of the Temperature Gauges, all installation requirements shall be adhered to as outlined in the relevant codes, standards and Supplier’s manuals. Supplier to note that this specification and related documents attached in this requisition shall not absolve or limit the supplier’s responsibility and Supplier shall be responsible for the correctness of the selection of type, material and performance of the Temperature Gauges for the given process conditions. Temperature gauges shall be mounted in thermowells in all cases. Temperature gauges shall be bi-metallic calibrated in Deg. C. Dials shall be 150 mm in diameter, and shall have black numerals on a white background as standard. Lens shall be made of shatterproof glass. Stem material shall be SS 316. Connection between the instrument head and thermowell shall be by 1/2” NPT adjustable union. Bi-metallic dial thermometers shall be every angle rotatable type, with external pointer adjustment. Enclosure protection shall be IP 55 as a minimum. Temperature Gauges shall have an accuracy of +/- 1% FSD. Radiography test is required for all castings & welded joints for 600# and above.
 12.0 THERMOWELLS
 Supplier shall select the thermowells as per the details mentioned below and as specified. It is the responsibility of the Supplier to ensure that the Thermowells supplied meet all the requirements of this specification together with the related attachments and datasheets. The devices and their accessories should therefore be suitable for the intended process duty and for the environment of the installed plant area.
 Supplier to note that this specification and related documents attached in this requisition shall not absolve or limit the supplier’s responsibility and Supplier shall be responsible for the correctness of the selection of material and performance of the Thermowells for the given process conditions.
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 Thermowell material shall be as specified in the datasheets. It shall be fabricated out of bar stock. Process connections shall be 1 1/2” ANSI flanged unless otherwise specified. The flange rating, facing and finish shall be as specified in the datasheets. The thermowell bore shall be suitable to closely fit the thermometer element. The thermowell shall have ½” NPT(F) threads for element connection. Immersion length of thermowells for Temperature Gauges shall be as follows: Line Size Immersion length Up to 4” 280 mm From 6” to 8” 320 mm Above 8” 400 mm Vessels / Columns 400 mm Lagging extension shall be 45 mm. Supplier shall carry out wake frequency calculations in accordance with PTC 19.3 and recommended use of collars etc if required.
 4.0 TAG PLATE i) Each instrument shall have a SS tag plate attached firmly to
 it at a visible place and bearing the tag number as per Purchaser's data sheets and other relevant details of the instrument.
 ii) The following information shall be punched on the flange (if
 provided) at a visible place. a) Nominal size and rating of the flange. b) Flange material specification (to the same standard as
 per Purchaser's data sheets). 5.0 SHIPPING PROTECTION i) All openings shall be suitably protected and all machined
 surfaces suitably covered to prevent entry of foreign material and avoid any damage during shipment.
 ii) All items shall be adequately packed to withstand shipping conditions without damage
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 1) PRESSURE SAFETY VALVES 2) TEMPERATURE ELEMENTS 3) TRANSMITTERS 4) FLOW ELEMENT
 Sl No. Vendor Name Remarks 1 SEBIM SARASIN VALVES INDIA (P) LTD. 2 INSTRUMENTATION LTD. , PALGHAT 3 TAI MILANO SPA, ITALY 4 KEYSTONE VALVES INDIA LTD. 5 PARCOL SPA, ITALY
 Sl No. Vendor Name Remarks 1 GENERAL INSTRUMENTS CONSORTIUM 2 ALTOP INDUSTRIES LTD. 3 DETRIV 4 NAGMAN SENSORS PVT. LTD. 5 PYROTECH CONTROL (I) PVT. LTD.
 Sl No. Vendor Name Remarks 1 YOKOGAWA 2 EMERSON 3 TATA HONEYWELL 4 ABB
 Sl No. Vendor Name Remarks 1 MICRO PRECISION 2 GIC 3 EUREKA
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 5) JUNCTION BOXES
 Notes: 1) Successful Bidders shall take prior approval of the make for the items not
 covered above for which complete technical credentials of the proposed vendors shall be required to be submitted for evaluation by Purchaser/ Consultant.
 Sl No. Vendor Name Remarks 1 FLAMEPROOF 2 FLEXPRO ELECTRICALS 3 SUDHIR SWITCHGEARS 4 BALIGA LIGHTING & EQUIPMENTS PVT.LTD. 5 EX-PROTECTA 6 STERLING SWITCHGEARS
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