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1.0 	General

1.1	Project Description
1.1.1	Hindalco Industries Limited (HIL)-Renusagar intends to install Flue Gas Desulphurisation Project (FGD) in their Unit-5 ,1 x 80 MW captive power Plant. While trapping Sox from flue gas Dilute H2SO4 solution shall be generated on continuous basis. The generated acid solution shall be sent to the Acid Plant for increasing the concentration of the acid solution and concentrated acid and recovered water shall be generated. 	
1.1.2	The existing system of each unit has 2 x 60% ID fans handling the flue gas and discharging through chimney. From the common discharge duct of the ID fans, new ducts will be put with isolation dampers and with a common header duct shall be made to carry the total flue gas at the inlet of one new Booster Fan (1x100%). The common discharge of booster fan shall be sent to the inlet of Mist Cooling unit for moisture saturation and reduction in temperature. In the Mist cooling Unit water shall be sprayed in mist form for evaporative heat exchange and thereby reducing flue gas temperature and achieving saturated condition. After the mist cooling unit, the flue gas shall be sent to the Reactor Tower to trap SOx. From the outlet of this reactor tower the flue gas shall be sent to the New Wet Stack. 

1.2 	Applicable standards
Codes and Standards : The design, manufacture, inspection and testing of all the equipment shall conform, in general, to the standards and codes (latest editions) mentioned below:
1) International Organisation for Standardisation (ISO); ISO  3585/3586/3587/4704
2) Bureau of Indian Standards (BIS)
3) International Electro technical Commission (IEC)
4) British Standards (BS); BS EN 1595
5) American National Standards (ANSI) / Institute of Electrical & Electronic Engineers (IEEE)
6) National Electric Manufacturers Association (NEMA)

1.3	Service conditions
1)	Ambient temperature 
Maximum ambient temperature				 50 ℃
Minimum ambient temperature				 5.0 ℃
Average for any one year					30.0 ℃
Design ambient temperature for Electrical equipment	(outdoor)	55.0 ℃
Monthly average relative humidity				84 % 
          2)     System rating
Nominal voltage 	6.6kV	690V & 415V
	Maximum voltage	7.2 kV	750V/ 433V
	Rated frequency 	50Hz	50Hz
Basic insulation level
                        Lightning impulse withstand voltage	40 kV	N.A
                        Power frequency withstand voltage, 1min.	20 kV	2.5kV
        	Short circuit current (3 phase sym.)                 40kA 	50 kA /20 kA / 10 kA
1.4	Unit
SI unit (System International unit) is applied as the unit system of dimensions, weight, quantity and forces for equipment and the all other apparatuses.
1.5	Technical document
All drawings, documents, data and nameplates will be in English language only.
Before manufacturing, drawings will be submitted for approval. Final drawings will be submitted that may be required for erection, operation and maintenance.
The test reports will be submitted after completion of the factory test.
Instruction manual will be submitted for the installation, erection, operation and maintenance.

2.0	Electrical System Description 

A Key Single line diagram (***) is made, which indicates the electrical distribution system along with the details of the auxiliary power supply system proposed for this extension of existing plant.
The Booster Fan motor (rated around ~1MW), is the single large motor in this plant. This motor will be rated for 690V and shall be fed from a 690V Variable Frequency Drive (VFD), which will, in turn, be fed from Client’s existing 6.6kV Switchgear spare VCB feeder through a new suitably rated transformer. It is presumed that the existing 6.6kV system is a medium resistance earthed system to limit fault current to a value of 300A. It will be ensured that regulation of this 6.6kV voltage during start-up of the largest load as well as under operating conditions is within the permissible limits. 
The Client shall also provide two nos full capacity LV (415V) feeders from their existing LV Switchgears. One more feeder of suitable rating will also be provided from ‘Emergency Bus’ (i.e. from Bus having DG back-up) for operation of only one pump during emergency shutdown. These feeders will provide power to a new 415V PMCC (under present scope). The 415V system is a solidly earthed system and power is supplied to the various loads through 415V LV boards. All drives rated less than or equal to 200kW will be fed through contactor-controlled feeders and other loads are through fuse switch units or moulded case circuit breakers (MCCBs). Supply to the 415V MCC is arranged through MCCB’s. Outgoing feeders are provided with moulded case circuit breakers or switch fuse units. Discrimination between upstream and downstream protection for phase and earth faults in all feeders will be ensured.
In order to feed the motors and other loads in Acid Plant, two nos redundant 415V supply feeder of suitable capacity will be provided from this new 415V PMCC.
No separate DC supply is envisaged in this FGD plant. 
The new FGD Plant will be provided suitable ‘Normal’ indoor and outdoor/area illumination within it’s battery limit. No separate ‘Emergency’ lighting is envisaged. If required, some battery operated lights will be provided for easy evacuation.
All plant electrical equipment will be suitably earthed as per relevant standards and approved drawings. Existing underground ‘Grid’ connectors and risers inside existing building (new floor) will be used & extended for electrical equipment earthing. Separate treated ‘Earth Pits’ shall be provided, for individual outdoor equipment earthing.
All MV & LV power & control cables will be provided within this package scope as per relevant IS standards. MV cables, LV cables upto 2.5sq.mm and control cables shall be Copper (Cu) conductors as per standards, whereas larger LV cables shall have Aluminium (Al) conductors. MV cables and LV power cables shall be XLPE insulated, PVC inner & outer sheathed, steel flat armoured, whereas, LV control cables will be PVC insulated, PVC inner & outer sheathed, GI flat armoured.
	
[bookmark: _Toc510950397][bookmark: _Toc63250763]3.0	Transformer (HINDALCO’S Scope)
 	1600 KVA MV Auxiliary Transformer   

	Quantity 
	One (1) 

	Type
	ONAN Outdoor use , oil immersed , 3phase 2 winding  with conservator, OCTC 

	Rating
	1600 KVA

	Voltage Ratio 
	6.6 kV / 0.703 kV 

	Vector Group
	Dyn1

	Impedance
	6% 

	OCTC 
	± 5 % in steps of 2.5 % 

	Type of Terminal Connection
	HV/ MV : Cable   

	Rated frequency
	50 Hz 

	Power frequency with stand voltage
	HV : 20kV / LV : NA 

	Basic Impulse withstand voltage
	HV : 40 kV / LV : NA

	Temperature Rise 
	Winding/Oil : As per IS








4.0   MV – 6.6kV Switchgear 

4.1	General
MV power supply will be obtained from Client’s existing 6.6kV Switchgear. However, within this FGD Plant package, there is no scope for any new switchgear panel. 

5.0	Low Voltage Switchgears / MCC/ AC/DC distribution boards

5.1	General
The characteristics of the LV Switchgear will comply with the relevant IEC standard. 415V PMCC, MCC & DBs as well as 690V equipment shall be indoor, metal clad, free-standing, floor-mounted, dead front, 3-positions with withdrawable type modules of air circuit breaker (if required, for loads above 400A) and fixed-type for MCCB or starter modules, arranged in multi-tier and compartmentalized distribution of Form-4 construction. Lighting Panels/DBs shall be indoor wall mounted type with IP-3X construction and Form-2 arrangement. Complete equipment as well as all components used inside shall be fully type tested as per latest applicable IS & IEC standards.

5.2	Panels shall be made of minimum 2mm thick CRGO sheet steel, hot-dip galvanized and epoxy-based final paint of RAL-7032/ 7035 (or shade-631 of IS-5). An integral separate base frame shall be provided for each vertical panel bottom for floor mounting. Cable entry shall be from bottom of panel. Separate full height vertical cable chambers shall be provided for each panel for routing the cables up to respective modules. Phase busbars will be kept at top of panel and earth bus at bottom. All busbars will be of electrolytic Copper.
5.3	MCCB incomer & outgoing supply feeders shall be with built-in LSIG type protection releases. All Motor feeders shall have MPCB with standard motor protection releases.
	Main phases, neutral and earth busbars shall be of copper, silver plated, fully insulated along run & joints with properly colour coded sleeves. Supporting arrangements shall be suitable for the rated peak current fault withstand capacity and of standard, type tested design. Control buses can be with PVC insulated copper wires of suitable sizes.
	All metering & protections shall be provided along with CTs & PTs, as required, as per drawing attached and as per standards. Relays will be microprocessor based numerical types with communication facilities
5.4  	Scope of Supply
One (1) set of 415V PMCC
One (1) set of 415V Acid Plant MCC
One (1) Set of Main Lighting DB 



6.0	Variable Frequency Drive
	Description: The VFD shall be rated for input 690V (±10%), 50Hz (±2%), 3-ph, 50kA for 1sec AC main power to an adjustable output rating of 690V, 50Hz, 3-ph, AC. Proper isolation & protection device (MCCB)  will be provided at the power incomer of VFD. The VFD shall use insulated gate bipolar transistors (IGBT) in the inverter section with a Pulse Width Modulated (PWM) output and arranged to provide variable speed of a NEMA MG 1, Design B, 3-phase, high efficiency induction motor by adjusting output voltage, current and frequency. The VFD shall include a comprehensive microprocessor based digital diagnostic system which monitors its own control functions and displays faults and operating conditions.
The VFD shall be rated matching the motor & the driven equipment. As a minimum the full load output current of the drive shall be equal to the equivalent motor horsepower. Speed & acceleration requirements shall match respective motor requirements. VFD panel components shall be accessible from the front without any rear or side access. The design shall make use of modular plug in/draw out assemblies for both the system control equipment and power electronics equipment.
The VFD shall be capable of producing a variable AC voltage/frequency output to provide continuous operation over the normal system 20-100% speed range. The VFD must be capable of operation at 1/10 speed to facilitate checkout and maintenance of the driven equipment. The VFD shall be able to produce full rated torque at any speed in the operating range (constant torque capability).

7.0	Power and Control Cables
7.1	General
Power and control cable will be mainly complied with the relevant IEC /IS standard.
	The power cables will be selected during the detailed engineering stage based on the following criteria :
1. Continuous circuit current rating
2. Derating factors for ambient temperature and grouping
3. Fault current withstand capability
4. Voltage drop/voltage dip during starting of largest motor.
The following types of cables are included:
(a) For 6.6kV system : 6/10kV unearthed grade, stranded Copper conductor, cross-linked polyethylene (XLPE) insulated, extruded semi conducting screen over conductor and insulation,   GI flat armoured and overall sheathed of FRLS extruded black PVC cables conforming to relevant parts of IS/IEC. 
(b) For 415V & 690V System : Power cables of 1100V grade, stranded Aluminium conductor, XLPE insulated, GI flat armoured and overall sheath of FRLS extruded black PVC cables conforming to relevant parts of IS/IEC. 
(c) Control Cable : 650/1100V grade, 2.5/1.5sq.mm stranded multicore copper conductor, PVC insulated,  GI wire armoured, overall FRLS extruded black PVC outer sheath cables generally  conforming to IS/IEC.
(d) Instrumentation Cable: 300V grade stranded 0.5 sq.mm copper conductor, PVC insulated, twisted pair/triplets, individually and overall shielded for low level analog signals and only overall shielded for digital signals, overall FRLS PVC sheathed cables for instrumentation applications complying to IS/IEC.  
7.2       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.

8.0	Earthing and Lightning Protection

8.1	General
Earthing system will be complied with the relevant IS, IEEE and IEC standard. Separate Lightning protection system is not envisaged, as some equipment will be located inside existing or extended building. The existing system would cover the new outdoor installations. 
A grounding system designed for a fault level of 50kA shall be provided and designed conforming to IS/IEEE-80 to meet the requirements of safety and protective relaying. Earthing system will consist of GI rods for buried applications and Cu flats for exposed earthing connections. The grounding system will be connected with the existing grounding risers or flats already available inside existing building. Separate ‘Earth Pits’ shall be provided as per IS-3043, for earthing of external equipment & metal structures.
9.0	Illumination.

Outdoor lighting with LED lamp type floodlight luminaries will be provided. This will cover building exteriors, equipment areas and road/street lighting.
For indoor plant lighting LED lamp high bay/medium bay type luminaries will be used inside building and fluorescent type in all other areas.
The illumination levels at different places will be maintained as specified. When the normal AC supply fails, battery operated lights at suitable locations will be ON for safe evacuation. 
All fittings used in hazardous areas will be of suitable class as per IEC 60079, where adequate distances from the hazardous source to the fittings cannot be maintained.
The illumination levels at different places shall be as per the following List
	 
	Sl No.
	Location (as applicable)
	Average Illumination Level(Lux)

	(a)
	Electrical room
	200

	(b)
	Control room
	300

	(c)
	Street lighting-
	20

	(d)
	Outdoor area
	20
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