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INSTRUMENT SCOPE OF WORK

1.0. This section specifies the scope of Instrumentation work for the ‘Flare Gas Recovery Compressor system’ at ONGC, Hazira. 
1.1      CONTROL PHILOSOPHY


Control and interlock of the compressors shall be from the local control panel. All the controls and interlocks shall be achieved through PLC (SIL3 for G3 environment) based local control panel. Operator interface shall be on front panel. 
1.2 
SCOPE OF WORK


All the instruments shall be as required for the safe and efficient operation of the compressor. Specifications of various instruments shall be in line with the job specifications & general specifications indicated in the bidding document. 


The scope of supply shall be as indicated in this technical document to meet the actual requirements for the complete package. Following are the minimum requirements but not limited to and shall serve as a guideline. 
1.2.1 Supply, installation, testing & commissioning of PLC (SIL3 for G3 environment) based local control panel. It shall be TUV approved for use upto minimum safety level of SIL3 as per IEC 61508 standards. PLC and all sub systems excluding power supplies are required to be suitable for ISA G3 harsh environment.
1.2.2 Supply, installation, testing & commissioning of FRLS cables for signals, control, alarm, T/C, RTD & power supply as required for connections between the following :  

a) Field instruments to local control panel directly or through explosion proof  junction boxes. 
b)  Local control panel to LPG control room as required. 

1.2.3 Supply, installation, testing & commissioning of 3 Nos. of single channel point type HC detectors (IR based) with suitable alarm contact outputs to be integrated to local PLC based control panel. The alarm signals are to be repeated in the LPG control room. Supply, installation, testing and laying of cable shall be in the scope of Contractor.

1.2.4 Supply of suitable programmer along with licensed software for programming of PLC. Viewing & modifying PLC programs shall be possible using a suitable handheld or built-in programming aid should be possible. Original license software is to be used by Contractor and the software should be handed over to Company.
1.2.5   Supply of hand held calibrator and multi-function calibrator (1 no each). 
1.2.6   All protection & Interlocks shall be based as per compressor design of the manufacturer. Minimum requirement has been mentioned elsewhere in the bidding document.
1.2.7 Compressor run and stop signal is to be repeated at LPG control room for indication. Supply, installation, testing and laying of cable shall be in the scope of Contractor.
1.2.8 Integration of flow signal from the transmitter to the compressor and further extension of flow signal to LPG control room shall be in the scope of Contractor. Supply, installation, testing and laying of cable shall be in the scope of Contractor.

1.2.9 All the cables which are to be terminated in the LPG control room shall be in Contractor’s scope. Further integration to existing DCS system if required shall be in the scope of Company.
1.2.10 Supply, installation and commissioning of all field instruments and junction boxes. The entire field mounted instruments, junction boxes, cable trays, cable glands and local control panels shall be suitable for Zone 1, gas group IIA/IIB. All the field mounted instruments, junction boxes shall at least have a minimum IP65 ingress protection.
1.2.11 Supply of installation and erection materials such as impulse tubing / piping, pipe fittings, air filter regulators and isolation valves, air tubing, tube fittings, cable tray/duct and MS tray supports, all types of consumable, accessories, standpipe etc. for mounting the instruments.
1.2.12 Any other erection material necessary for installation and commissioning of instruments and special instrument items.
1.3 SCOPE OF ENGINEERING
1.3.1 Detailed engineering, preparing specifications / data sheet and procurement of instruments, control panel, cables etc. 

1.3.2 Evaluation of offers and sizing calculations received from vendors and review / approval of vendor drawings and offered models and makes of instruments. 
1.3.3 Preparations of instrument index and instrument data sheets and material / purchase requisitions for all the instrument items.

1.3.4 Preparations of the cable and tubing schedule

1.3.5 Preparations of loop schematics and logic / ladder diagrams

1.3.6 Preparation of installation drawings.
1.3.7 Preparation of power supply, instrument air supply, wiring and terminations drawings.

1.3.8 Preparation of local control panel drawings.

1.4 SCOPE OF CONSTRUCTION AND INSTALLATION
1.4.1 Installation of all the items above at clause 1.2 and any other items based on the detailed engineering.

1.4.2 Cabling / termination in LPG control room in consultation with Company personnel.
1.5 SCOPE OF TESTING, CALIBRATION AND COMMISSIONING
1.5.1 Shop / field testing and calibration of all the items above at clause 1.2 should be carried out before installation.

1.5.2 Complete loop checking and commissioning.

1.5.3 Supply of start up, testing and commissioning spares as required.

1.5.4 Supply of 5 complete sets of as built documents, drawings, data, O&M manuals for the instruments & hardware supplied by Contractor.
1.5.5 Any other supply, installation and commissioning activity required to successfully commission the system in all respects is also included in the scope. 
1.6 INSTRUCTIONS TO CONTRACTOR

This section defines all the detailed instructions required for job execution.

1.6.1 Design, manufacture, testing and terminology of instruments shall comply with the latest editions of the relevant national and international standards.

1.6.2 Complete detailed engineering shall be in the scope of Contractor. 
1.6.3 Company’s safety guidelines / philosophy have to be strictly adhered to while executing the job.
1.6.4 Contractor’s scope shall include supply, installation, testing and commissioning of complete instrumentation systems associated with the compressor.  
1.6.5 The scope of this job and the responsibility of Contractor includes the design, supply, testing, including factory acceptance test (if required), inspection, packing and forwarding of the complete hardware / software required for the complete job as per specifications, drawings, standards and codes. 
1.6.6 Relevant installation standards which are to be followed for installation of instruments are enclosed in the bidding document. Contractor’s scope includes complete supply of installation materials. These shall include all impulse piping, pipe fittings and valves, tubing, tube fittings, all types of consumables and accessories for all instruments and instrument supports, perforated tray, angle tray, structural supports, consumables required for cable laying and routing within the plant and up to the control panel / control room. The quantities are to be worked out by Contractor as a part of the detailed engineering.

1.6.7 Company reserves the right to associate their personnel at any or all stages of job execution. All inspection reports, test certificates and final test and calibration reports are to be submitted. Testing of impulse lines, instrument air lines, pneumatic signal tubes and instrument cables including special instruments / items if any, and calibration of all instruments shall also be carried out as per the requirement.

1.6.8 Copper earthing strip for earthing of all instrumentation items like junction boxes, Thermo couple head, field instruments etc is included in Contractor’s scope. Earth pit strip for system earth, IS earthing and general earthing for instruments, equipments, junction boxes etc. required to be done as per vendor recommendations and code of practice is also included in scope. 

1.6.9 Local Control Panel (LCP) shall be mounted at a suitable height so as to take care of any unwanted water ingress considering HFL mentioned elsewhere in the bidding document. Since this panel is mounted in the field very close to the compressor; appropriate ‘panel guards’ shall be provided for cooling effect. LCP should also have suitable internal cooling arrangement.

The location of local control panel should be such that vibration of the compressor is not transmitted to its LCP. It is preferred to locate the LCP separately rather than make it a compressor skid mounted unit.
1.6.10 All cables shall be FRLS type confirming to IS/ASTM/IEC/BS standards as applicable. Contractor is fully responsible for the sizing of all cables considering factors like maximum distances between control panel, instruments, LPG control room and the entity parameters for intrinsically safe equipments wherever required.
1.6.11 Perforated angle and / or ladder type cable trays of required sizes and lengths is to be provided for routing of the cables from individual instruments to junction box / local control panel and from junction box to the local control panel and from the local control panel to the existing cable tray / duct.  
1.6.12 The LPG control room is false floored and is classified as safe area. All the necessary supply of materials / works for routing of the cables through the existing tray / trench / false flooring is included in Contractor’s scope.
1.6.13 All the cabling in the false floorings, in the panels / cabinets / local control panel, in the cable trays shall be properly structured and packed. Cables shall be properly clamped to the tray at regular distances. Any ferruling, tagging as required is in Contractor / vendor’s scope.

1.6.14 Calibration and loop checking of the instruments before installation and wiring in local control panel / LPG control room is included in the scope of work. Arrangement of test facilities like test benches and calibration equipments / instruments, consumables as required for installation and commissioning and loop checking shall be provided by Contractor. All calibration / test equipments shall be traceable to NAPL accredited lab only. 
1.6.15 Contractor is totally responsible for all works related to loop checking including cable laying, dressing, identification, ferruling, calibrations, loop testing etc. Such jobs related to repetition of signals in LPG control room shall be done in co-ordination / communication with Company personnel. Loop testing shall be conducted to check the functional performance of all the elements comprising the loop, thereby ensuring proper interconnections and operations. 
Loop testing for all control loops and analog open loops shall be done generally by simulating the process conditions for at least 0%, 25%, 50%, 75% and 100% of full scale inputs.
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