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JOB SPECIFICATIONS
1.0 JOB SPECIFICATIONS
This section defines the specific requirements of instruments.

1.1 The following power supplies shall be used for instrumentation:

· For field Instruments (loop powered)           =  24V DC

· For Interlock/ON-Off circuits/field switches = 110V DC +/- 10% or 24V DC
1.2 UPS supply (110V AC) shall be taken from Junction box near exchangers (54 E501 A/B/C/D) in DPD plant for local compressor control panel. All the further distribution including the supply and installation of the Power supply cable to the local control panel shall be done by the compressor vendor / contractor in the local control panel/power distribution panel. Vendor to provide isolation transformer on the power supply before further distribution through the MCB distribution board with SFU units of required rating/capacity.

1.3 Voltage above 240 V shall not be taken to local control panel. 

1.4 Power supply to each instrument shall have a switch and cartridge fuse. Alternatively, MCB can also be used.

1.5 Interlocks and shutdown shall be on 110V DC or 24 V DC. Accordingly all the solenoids and switches shall be rated.

1.6 Solenoid valves shall be normally energized and fused separately. The interlock system shall be failsafe.

1.7 All transmitters shall be smart type, 2-wired, 4-20 mA with minimum load driving capability of 600 ohms at 24V DC. The digital and analog signals shall be superimposed and accuracy shall be +/-0.1% of FSD/Span. All transmitters shall have integral custom scale digital output meter at transmitter end for local indication.
1.8 Local control panel shall be responsible for positioning of the inlet control valve/guide vanes, positioning and unloading control valve, positioning optional inter stage temp. Control valves, sequencing the start up and shutdown events, governing different modes of operation, monitoring operating parameters and providing alarm and trip indications. The control panel shall utilize a PLC based system. Operation of the panel shall be from panel mounted HMI.
1.9 Vibration probes shall be installed at Driver inboard and at driver outboard of the compressor. Also, vibrations probes shall be installed in the gear case of the compressor (one each in low speed and high speed pinion). The vibration monitoring shall be in the local control panel itself. Any other vibration monitoring as specified by compressor vendor shall be in the scope of LSTK Contractor.  

1.10 All instruments in local control panel shall be as per the area classification mentioned in the bidding document.
1.11 Solenoid valves, I/P converters, switches etc. shall be provided with integral terminals. Flying leads are not acceptable.

1.12 Control valves shall be pneumatically operated.

1.13 All vetted parts of instruments shall be minimum SS-316. Thermowell shall be of minimum SS-316.

1.14 Temperature alarm shall be through T/C and receiver switch mounted on Local control panel. Temperature indication shall be through T/C or RTD with transmitter mounted in the field.
1.15 All cables shall have PVC insulated primary insulation of 85oC PVC as per IS 5831 Type C / IEC 502. Inner & outer jacket shall be made of extruded flame retardant 90oC PVC as per IS 5831 Type ST-2 /IEC 502. All cables should be fire retardant as per IEC 332-3 part 3 Cat A.

2.0 PROGRAMMABLE  LOGIC CONROLLER 


2.1 GENERAL
2.2 The programmable logic controller shall be micro processor PLC (SIL3 for G3 environment) based system.  The system shall in addition be of modular in construction and expandable in future by adding additional modules.

2.3 On-line replacement of any module shall be possible in such a way that the removal and addition of any module shall be possible without de-energizing the system.  Further there shall not be any interruption in the system while replacing a faulty module except for the inputs/outputs which are being handled by the module.

2.4 Programmable logic controller should be able to operate satisfactorily upto 550C and 20% to 80% non-condensing humidity.  
2.5 The system shall have extensive set of self diagnostics hardware and software for easy and fast maintenance.  
2.6  Programming language shall be as per IEC 61141-3. 
2.7 Modbus interface should be available for communication and integration to other systems.
2.8 SYSTEM CONFIGURATION
2.8.1 Vendor shall offer system configuration as per the respective job specifications.  However, each sub-system offered shall meet the minimum requirements specified in the following paragraph.
2.9 INPUTS / OUTPUT SUB SYSTEM
2.9.1 The maximum number of Input/Output per I/O module shall not exceed the following:

Sl. No.
Type of Configuration


No. of I/Os

1.

Single I/O system 



8

2.

Dual I/O




16

3.

Triple Redundant System


32

2.9.2 Each I/O shall be electrically isolated from external control circuit by suitable means.  The minimum isolation level between I/O and logic circuit shall be 1000 V dc.

2.9.3 Each I/O shall be protected against the reversal of polarity of the power supply voltage to I/O.

2.9.4 Each module shall have a LED for each I/O per channel to indicate the status of each Input/output.

2.9.5 The output control rating shall be as follows.
	Sl. No.
	Application

	Voltage


Rating

	Current Rating

	1.
	 All output cards for driving solenoid valves
	  110 V dc
	0.5 A Inductive

	2.    
	All output cards for alarm annunciators
	   24 V dc
	2.0 A Inductive

	3.
	All LT motors/pumps/compressors output cards unless otherwise specified.
	  240 V ac
	5 A Inductive

	4.
	All LT motors/pumps/compressors (6.6 kV and above) unless otherwise  specified
	  240 V ac
	5 A Inductive


2.9.6 Each output shall be short circuit proof and protected by using fuse.  Visual indication of   fuse blown must be provided for each output.

2.10 PROCESS SUB-SYSTEM
2.10.1 The processor shall have capability to implement all the control functions required to execute the logic schemes.  The size of the memory shall be sufficient for the storage of the programme instructions required by the logic schemes with 20% spare memory capacity.
2.10.2 Memory shall be non-volatile.  In Case volatile memory is provided, battery back-up shall be provided for a minimum of three months to keep the storage intact.  A battery drain indication shall be provided at least one week before the battery gets drained.

2.10.3 Redundancy shall be provided such that in case of failure of main processor the standby processor shall take over automatically without any bumps.  Redundancy shall be provided for complete processor sub-system including CPU, memory and power supply.

In case of failure of complete processor system, output shall take fail safe state automatically.

2.10.4 It shall be possible to generate the first out alarm output by the PLC.

2.11 SYSTEM POWER SUPPLIES
2.11.1 Programmable logic controller shall operate on uninterrupted power supply with following specifications :

Voltage


110V (10%

Frequency


50 Hz (3 Hz

Switchover time

5 millisecond

2.12 SELF DIAGNOSTICS
2.12.1 The system shall have extensive set of self-diagnostic sub-routines which shall be able to identify the system failure at least upto module level.  At local level, failure of a module shall be identified by an individual LED.

2.12.2 The testing software must be capable of detecting faults in case of normally open as well as normally close system.

3.0 HYDRO CARBON (HC) GAS DETECTOR
3.1 Fixed Hydrocarbon (HC) gas detectors shall be based on Infrared Absorption Technology.

3.2 The detecting unit included in the sensor head shall provide adequate sensitivity and stability, under all conditions, with +/- 5% accuracy (For range of 100LEL).

3.3 The fixed HC gas detectors shall be powered from 24 V DC –ve earthed supply with a 4-20mA signal loop to cover the calibrated range. The system shall provide 2 nos volt free contact outputs which shall be independently adjustable over entire range of gas detection and also a contact output for fault indication.

3.4 Integral explosion proof junction boxes shall be provided with the detectors for cable termination.

3.5 Detector system shall initiate responses at two different concentrations for warning alarms and for initiation for executive action. Typical values of these set points are:

20% and 60% LEL for general process areas

3.6 The alarm condition shall not be resettable until the specific detector reading has dropped below the warning alarm level as applicable.

4.0 HAND HELD / MULTI-FUNCTION CALIBRATOR
4.1 It shall be possible to perform routine calibration from a hand held portable calibrator which can be connected at any location in the transmitter loop.  It shall be possible to perform all the above functions on-line.  The loop function shall remain unaffected while communication is going on between transmitter and field communicator.  In addition, there shall be no interruption on the output while communicating with the transmitter.
4.2 Hand held communicator shall meet the following requirements:
a)  They shall be battery powered with replaceable and re-chargeable batteries.  Battery charger power supply shall be 230 V AC+ 10%, 50 Hz + 3 Hz. suitable battery charger to be provided.
b)    Offered communicator shall be dustproof, certified intrinsically safe and suitable for use in hazardous outdoor location.  Carrying case shall be supplied with communicator.
A. General Features:

1. Operation: Via numeric keypad with function keys.

2. Display: Graphical User Interface(preferably back-lit LCD).

B. Special Functions:

1. Step output signal facility(0%,25%,50%,75%,100% of span)

2. Ramp output for signals

3. Simultaneous input and output

4. Internal loop power source(24 Vdc with 22mA current load)

C. Specifications for Source and Measurement

	Signal
	Range
	Accuracy

	Voltage DC
	0 to +  30V                           -10 to 100 mV                                 
	0.02%                                0.03%

	Current DC
	0 to + 24 mA
	0.02%

	Resistance
	0 to 50 kΩ
	0.1%

	Frequency
	1 Hz to 40 kHz
	0.1%

	RTD (Pt 100)
	-200ºC to +800ºC
	+ 0.5ºC

	Thermocouple (K,T,E,J types)
	-200ºC to +1372ºC according to type
	+ 1ºC at full span


D. Safety Specifications: Requisite agency approval for I.S Class I, Division 1 groups.(viz.CE/CSA/ATEX/DNV etc.)

E. General Specifications:

1. Communication: Proper communication interface for RS-232 or RS-485.

2. Power Supply: Rechargeable alkaline batteries with 100-240Vac,50/60 Hz AC adaptor.

3. Operating Temperature: 0ºC to 50ºC with up to 80% RH.

4. Storage Temperature: -20ºC to 50ºC with up to 90% RH.

5. Accessories: Requisite accessories like lead cables for generation and measurement, batteries, carrying case, operating manual, fuses etc.
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