
DESIGN BASIS REPORT
FOR
  CONTROL & INSTRUMENTATION – R0
1.00.00
INTRODUCTION
Hindalco Industries Limited (HIL)-Renusagar intends to install Flue Gas Desulphurization Project (FGD) in their Unit-5 ,1 x 80 MW captive power Plant. 
This document defines the minimum requirements for the design, manufacture, documentation, testing, delivery, installation and commissioning of Control & Instrumentation system (C&I) for EPMC implementation of New FGD Project.
2.00.00
UNIT OF MEASUREMENT/ DISPLAY UNITS:

a) Flow

i) Liquid : m3/hr
ii) Gas : nm3/hr
b) Pressure : Kg/cm2
c) Temperature : 0 C

d) Level : % and mm

e) Energy : BTU, kcal
3.00.00
POWER SUPPLY:
i) Field Instruments : 24V DC ( 2 wire system) & 230 V AC(4 wire system)
ii) PLC : 230V AC from UPS

iii) PLC Interrogation Voltage : 24V DC

iv) Solenoid Valves, Switches : 24V DC

Note:-
24 VDC shall be derived from 230 VAC UPS supply which shall be made available in the plants. The UPS shall be located in the control room and shall have 12 hour battery backup.

4.00.00 
INST. AIR SUPPLY


Clean and Dry Instrument Air-7.0 kg/cm2
5.00.00
TRANSMISSION AND CONTROL SIGNAL


Electronic : 
HART

4~20 mA DC
Pneumatic : 0.2 to 1.0 kg/cm2
Note:
Wherever serial transmission of data is required, RS485 with MODBUS protocol shall be considered.
6.00.00
 WEATHER PROTECTION

Field instruments / Junction boxes/ Local panels(outdoor) – NEMA 4X/ IP 67

Indoor panels & instruments – IP 55.

7.00.00
CODES AND STANDARDS 


Generally following codes and standards shall be applicable: 

7.01.00
TEMPERATURE MEASUREMENT

a)
 Instrument and apparatus for temperature measurement -ASME PTC 19.3 (1974).


b)
 Temperature Measurement Thermocouples -ANSI - MC 96.1 - 1975.

c)  Temperature Measurement by electrical resistance thermometers – IS 2806.

d)
 Thermometer-element-Platinum resistance - IS 2848/ DIN 43760.

7.02.00
PRESSURE MEASUREMENT
a)  Instrument and apparatus for pressure measurement - ASME PTC 19.2 (1964).
b)  Bourdon tube pressure and vacuum gauges - IS: 3624/1996.
7.03.00
FLOW MEASUREMENT

Instruments and apparatus for flow measurement - ASME PTC 19.5 (1972) Interim supplement, Part-II, BS 1042
7.04.00
ELECTRONIC MEASURING INSTRUMENTS AND CONTROL HARDWARE

a)
 Automatic null balancing electrical measuring instruments - ANSI C 39.4 (Rev. 1973).

b)
 Safety requirements for electrical and electronic measuring and controlling instrumentation - ANSI C 39.5 / 1974.


c)
 Compatibility of analog signals for electronic industrial process instruments ISA-S 50.1: ANSI MC 12.1 / 1975.


d)
 Dynamic response testing of process control instrumentation - ANSI MC 4.1  (1975) - ISA -S26 (1968).

e)
 Surge withstands capability (SWC) tests - ANSI C 70.90A (1971) IEC-255.4.

f)  Printed circuit boards - IPC TM-650, IEC 326C.

g)  General requirements and tests for printed wiring boards - IS-7405 (Part-I)/1973.

h)  Edge socket connectors - IEC 130-11.

i)  Requirements and methods of testing of wire wrap termination - DIN 41611 Part-

j)
 Dimensions of attachment plugs and receptacles - ANSI C73-1973.

7.05.00
INSTRUMENT SWITCHES AND CONTACTS

a)
Contact Rating
- AC services NEMA ICS Part-2 125, A-600


b)
Contact Rating
- DC services NEMA ICS Part-2 125, N-600

7.06.00
CONTROL VALVES

a)
Control Valve Sizing - Incompressible fluids - ISA-S39.2 / 1972.


b)
Control Valve Sizing - Compressible fluid - ISA S39.4 / 1974.


c)
Face to face dimensions of Control Valves - ANSI B16.10.

7.07.00
INSTRUMENT TUBING 

a)
Seamless Carbon Steel Pipe - ASTM-A-106.for water line and SS-316L for gas and acid water line

b)
Material for socket weld fittings - ASTM-A-105 for carbon steel.


c)
Dimensions of fittings - ANSI-B16.11.


d)
Code for pressure piping, welding, hydrostatic testing - ANSI-B 31.1.


e)
Nomenclature for instrument tube fittings - ISA-RP 42.1 / 1982.
7.08.00        ENCLOSURES

a)
Enclosures for Industrial Controls and Systems–NEMA ICS-6-110.15 through 110.22

 b)
Racks, panels and associated equipment -EIA:  RS-310-B-1983 (ANSI  C83.9 - 1972).
7.09.00      CABLES
                  a) Thermocouple extension wires / cables - ANSI MC96.1.
       b)Insulated Wire and Cable for the Transmission and Distribution of Electrical Energy-  

          IPCEA S-61-402   
c) Guide for design and installation of cable system in power generating station (insulation, jacket materials) -IEEE Standard 422.
                   d)Requirements of vertical tray flame test - IEEE 383
                    e)Standard specification for tinned soft or annealed copper wire for 
electrical purpose - ASTM B33.
7.10.00       CABLE TRAYS/CONDUITS
                  a) Guide for the design and installation of cable system in power generating station (cable         
                   trays, support systems, conduits)- IEEE Standard 422, NEMA VE-1, NEC-1981.Test   Standards NEMA VE-1-1979.

b)
Galvanizing of carbon steel cable trays - ASTM A-386.

8.00.00
SYSTEM OVERVIEW

Flue gas will be trapped from existing Flue gas Lines going to existing chimney and be drawn by Booster Fan to deliver the same to FGTR( Flue Gas Treatment Reactor) via MCU( Mist Cooling Unit) to make the flue gas completely saturated ( RH-100%) before entering to FGTR. SOx of Flue gas while passing thru the FGTR will be converted to 10%Concentrated H2SO4 after reacting in presence of patented Catalyst  and as such, outlet Flue Gas thru chimney via mist eliminator will have less SOx acceptable to the pollution board and minimum or less carry over of water.
Catalyst will be washed continuously to make it clean from the deposition of ash particle by wash recycle pump. 
The 10% H2SO4 which will be generated shall be transferred time to time to the acid plant vis ash filter-F1 where its concentration will be increased to 95% for selling it outside. Acid concentration plant shall have a complete dedicated system as per suppliers design. Back wash of F1 shall be done by fresh water and back wash return will be brought to Neutralization (N) tank below the MCU. N-tank will also collect the excess water in MCU and the waste water thus collected will be neutralized by dosing pump and dosing tank and be sent to customer’s Bottom Ash slurry system.
Fresh water shall be used also for FGTR make up at FGTR hopper and Mist eliminator cleaning. There will be a fresh water tank and pump s( 1w+1s) and make up will be coming from Customer.
Water to MCU is termed as process water and be supplied by Process water pump which will take its suction from Process water tank which will have make up from Customer and return water from acid plant. Return water in acid plant is the water which will be available from 0.25% concentrated acid after it is concentrated to 95%.
9.00.00 
CONTROL & INSTRUMENTATION DESIGN BASIS

9.01.00
Control System Description

FGD System shall have PLC based control system for operation , control, monitoring, interlock  and bulk data acquisition  with connectivity to Acid Plant PLC and Main Plant DCS for data exchange. The PLC control system, located in the newly constructed floor over existing Compressor cum Electrical building, shall have one Operating cum Engineering workstation (EOWS). The complete control and monitoring shall be from PLC only as far as possible and field monitoring shall be kept to a minimum. The control of various subsystems like Fresh Water Pumps, Process Water Pumps, Booster Fans, Waste water Pumps, Acid Transfer Pump, Wash Recycle Pump, shall be included in the above control systems. 
The PLC shall be capable of executing following functions: 

a) Receiving binary and analog signals from field and providing command output to MCC/ SWGR/Drive etc. through I/O modules and operator initiated commands from EOWS.
b) Implementing all logic functions for control, protection and annunciation of the equipment and systems. 

c) Implementing modulating control function for certain application. 

d) Providing supervisory information for alarm, various types of displays, status information, trending, historical storage of data etc. 

e) Perform self-monitoring and self-diagnostic functions. 
Programmable Logic Controller (PLC) based control system with dual Central Processing Unit (CPU) configuration, redundant power supplies, redundant communication buses at all levels, has been envisaged for the FGD Plant. CPUs shall be in hot standby mode. PLC system shall be complete with CPU of word length of 32 bits minimum, Input / Output modules, dual serial link interface module for connecting Input / Output Modules, dual Communication Processors, Memory modules and Power supply units .PLC system will be powered by 2x100% Redundant AC UPS, to be considered in the package with minimum 30 mins battery backup.
Human Machine Interface (HMI) shall be either through PC based Operating station with latest market available software along with its peripherals like 21”LCD monitor, membrane KB, mouse & color laser printer.

Licensed software shall be used for the control systems. All the field instruments will be provided as required for effective control & monitoring of the complete system. Field process transmitters, Pneumatic control valve’s & damper’s positioners will be smart type. Each transmitter and positioner will communicate with the  control system in the form of analog signal 4 – 20 mA DC along with superimposed digital signal through HART protocol to facilitate configuration, zero adjust, calibration and  diagnostic from remote station in addition to configuration by hand held smart configurator. 
Digital signals from PLC to solenoid valves and MCC shall be through interposing relays.
Interfacing between PLC and MCC shall be hardwired.
The various control systems and their subsystems shall be connected to a high speed ethernet.. Data communication protocol for the Ethernet shall be RS485 Modbus. 
9.02.00
FIELD INSTRUMENTS
Field instruments shall be as indicated in P&ID. 
Continuous Emission Monitoring system shall be mounted  at inlet of Booster fan and in chimney outlet above FGTR to monitor changes in Sox content in flue gas after Desulphurization and also quality of flue gas at final chimney outlet. Other necessary Field Instruments are namely Level switches for Tanks & Hoppers with interlocks for respective Pumps Start/Trip. Gas temperature elements (RTDs) and switches, DP type Gas flow meters ( gas dust size-3600x 3600 mm) , Pressure transmitter at fresh water pump discharge, Process Water Pump Discharge, controlling  Recirculation control valve of Process water pump ,DPS across Ash Filter , pH meter at Acid Transfer Pump Inlet and in N-tank. , Pressure and Temperature indicators, Sight flow indicators etc.
All pressure instruments shall be provided with isolation, drain and vent valves. Pressure instruments installed on acid lines shall be diaphragm seal type.

Switches shall be hermetically sealed with potential free contacts.

Temperature elements shall be mounted on thermowells. The transmitters shall be remotely mounted from the elements.

For metering systems other than mass flowmeters, pressure & temperature compensation shall be done in the PLC as per AGA standards
All field instruments shall have lightning protection circuits and shall be designed and manufactured to operate in 100% or above relative humidity environment

Cables shall be terminated in terminal blocks. Flying leads are not acceptable.

The material of construction of the instruments shall be suitable for the process fluid and shall be inline with the relevant pipe class.

All instruments and control systems used shall have a proven track record of minimum three years of successful operation in similar applications.

Online Continuous Emission Monitoring (CEM) System shall be installed in flue of chimney outlet and inlet of booster fan for the unit. Particulates and sulfur dioxide shall be sampled. Opacity monitor shall be used to measure particulate emissions. Gas analysis shall be used to measure nitrogen oxides and sulfur dioxide emissions. The CEM shall sample and measure stack emissions, store emissions data, and develop emission reports.
10.00.00 
INSTRUMENT PROCESS CONNECTION
Pressure/ Differential pressure instruments – ½” NPT on pipe & 1-1/2”, Flanged on Vessels

Diaphragm seal instruments - 1-1/2” flanged

Temperature instruments – 1-1/2” flanged

Ultrasonic Level Transmitters – Flanged (inline)

Valves/ Flame Arrestor - Flanged (inline)

Level Gauges on vessel/ standpipe – 1”/ 2” flanged

Level transmitters on vessel/ standpipe - 2” flanged

pH analyzer/ – 1-½” flanged (on pipe) sand probe
11.00.00 
CABLING PHILOSOPHY

All field cables shall be armoured. Flame retardant cables(FRLS) shall be used for control applications .
Cables shall be of Voltage grade 600 V/1000 V, It shall meet insulation resistance, voltage  
and spark test equipment as per BS-5308 Part-2.
All C&I cables shall be PVC insulated primary insulation of 85°C PVC as per IS-583.
1.5 mm2 Cu cable for single pair signal/Thermocouple extension/RTD cable/ solenoid valves with overall shielding shall be provided.
                       1.0 mm2 /0.5 mm2 Cu cable for multi pair /1.5 mm2 for multi-triad signal cable with 
individual and overall shielding shall be provided.

Control cables shall be 1.5mm2  single core/multicore type.

Separate cable runs shall be considered for analog signals, digital signals. Suitable distance shall be maintained between various cable runs as per standard engineering practices to minimize interference. Supports for cable trays shall be provided at suitable intervals as per standard engineering practices.

Cables between control room and process area shall be laid in sand filled cable trenches if trenches are used. In field area, generally all cables shall be laid in cable trays and cable trays shall be covered.

Route of the underground cabling should be properly marked with adequate nos. of markers if used.

The electrical cum control room will have concealed conduit wiring with FRLS copper cable.
12.00.00
 EARTHING

Control room mounted panels’ body earth(includes panel mounted bulk power supply earths) and instrument cable armour : Dirty earthing pit

Shield wires of non-IS instruments : Clean earthing pit

Shield wires of IS instruments : IS earthing pit

