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1. Item Description & Technical Details :

	 
	
	
	Spec No.
	7031 B
	
	 

	 
	CONTACT PERSON'S 
	
	Item No.
	ME-1/7/2580
	 

	 
	Name & Designation :
	
	Location
	Bay-9
	
	 

	 
	Tel No.
	
	Quantity
	1 No.
	
	 

	 
	E-mail
	
	
	
	
	 

	SPECIFICATION CUM COMPLIANCE CERTIFICATE OF VAPOUR PHASE PLANT

	NOTE :
	
	
	
	
	
	 

	 
	1. VENDOR must submit complete information against clause No. 20 ( Qualifying condition). The offer meeting this clause would only be processed.

	 
	2. The offer and all documents enclosed with offer should be in English language only.

	 
	
	
	
	
	
	 

	 
	NAME & ADDRES OF THE SUPPLIER
	 

	 
	TELEPHONE NOS.
	 

	 
	FAX NOS.
	 

	 
	E-MAIL ADDRESS
	 

	 
	 
	 
	 
	 
	 
	 

	 
	SCOPE : SUPPLY , ERECTION & COMMISSIONING OF VAPOUR PHASE DRYING PLANT. COMPLYING AS PER                          

	 
	SPECIFICATION BELOW
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	S.NO.
	DESCRIPTION FOR BHEL REQUIREMENT
	SPECIFIED / TO BE CONFIRMED BY
	OFFERED 
	DEVIATION
	REMARKS

	1.0
	PURPOSE & WORK PIECE MATERIAL:
	 
	 
	 
	 

	1.1
	Vapour phase drying plant shall be used for heating, vacuum drying & impregnatinon of transformer & coils OR other active part in an autoclave by means of solvent vapour.
	 
	 
	 
	 

	 
	The heating up temperature of drying equipment shall be  ----   130  +- 4 degree C ( no suggestions)
	
	 
	
	 

	 
	The process shall be carried out in an autoclave with the built in cascade evaporator using advance vapour phase drying process sequence I.e. Heating up phase with intermediate pressure Lowering phases, pressure reduction phase, fine vacuum phase and aeration.
	 
	 
	 
	 

	1.2
	V.P.D. plant shall be used for vacuum drying & impregnation of power transformer weighing upto 350 Tonnes. Transformer coils weighing 30 Tonnes each, C.T's & V.t's etc.
	 
	 
	 
	 

	 
	A 350 Tonnes transformer shall consists of Iron 210 Tonnes Max., Copper 120 Tonnes , Insulation 20 Tonnes. The proces shall be as details in annexure - I.
	 
	 
	 
	 

	2.0
	SPECIFICATION:
	 
	 
	 
	 

	2.1
	EQUIPMENT CONFIGURATION :- Vapour phase drying plant shall consist of an autoclave with the built in cascade evaporator and other accessories. The cascade evaporator is heated and solvent is circulated via filter system to cascade evaporator where it evaporates. The autoclave is loaded / unloaded by mechanised  trolley. All sides of the auto clave are heated by heating manifolds located outside. A set of vacuum plant is used to create vacuum inside the auto clave. The plant shall be equiped with computer aided  process optimisation and modem network connection to operate &control the operation. The proven design of the evaporator guarantee an optimal solvent vapour distribution in the autoclave, complete equipment shall be of an " State of art" latest design & technology. The process sequence for vapour phase drying shall be carried out as per BHEL specification Annexure I attached. The equipment shall consists of various components / sub assemblies as listed below.
	 
	 
	 
	 

	2.1.1
	FRONT LOADER AUTOCLAVE:- It shall be in welded construction of steel plates and beams. The autoclave is loaded / unloaded by Trolley pulled by moterised Operated gear box. All sides of the autoclave are heated by steam heating system/ heating manifolds loacted between stiffeners on the outside. The door is kept on temperature by hot air circulation eliminating flexible connections prone to wear and tear.Heating manifold shall have steam as heating medium. The autoclave is to be equipped with the following:
	 
	 
	 
	 

	2.1.2
	The Laterally moveable door with suitable electrical drive. Door shall be provided in the front of the autoclave.
	 
	 
	 
	 

	2.1.3
	Hydraulic door pressing system with power pack & hydraulic clamping cylinders
	 
	 
	 
	 

	2.1.4
	Hydraulic rail bridge.
	 
	 
	 
	 

	2.1.5
	Connection flanges for all media
	 
	 
	 
	 

	2.1.6
	The dimension of the autoclave shall be as below :
	 
	 
	 
	 

	2.1.7
	Usable inner length                                                      15000 mm
	 
	 
	 
	 

	2.1.8
	Usable inner width                                                        6000 mm
	 
	 
	 
	 

	2.1.9
	Usable inner height (above trolley)                                  5500 mm
	 
	 
	 
	 

	2.1.10
	Volume                                   Greater than or equal to 500 cu. Meter
	 
	 
	 
	 

	2.1.11
	Maximum loading weight                                           350 Tonnes
	 
	 
	 
	 

	2.1.12
	Heating capacity                                                  130 KW / suitable 
	 
	 
	 
	 

	2.1.13
	Testing Vacuum ( partial)                                         0.05 mbar
	 
	 
	 
	 

	2.1.14
	Working Vacuum (cont. duty)                                   0.1 mbar
	 
	 
	 
	 

	2.1.15
	Leakage rate                                                       Less than 5 mbar litr/sec
	 
	 
	 
	 

	2.1.16
	Operating temperature                                     130 +- 4 deg. Celsius         Max. Temperature                                           180 deg. Celsius
	 
	 
	 
	 

	2.1.17
	Autoclave shall be loaded / unloaded by a trolley which is pulled and pushed by electrical drive mechanism / out side winch gearbox arrangement capable to to pull/push Transformer weighting upto 350 Tonnes inside the autoclave.  
	 
	 
	 
	 

	2.1.18
	All sides of autoclave are heated by heating coils located between stiffeners on the outside.
	 
	 
	 
	 

	2.1.19
	The door is kept on temperture by hot air circulation.
	 
	 
	 
	 

	2.1.20
	Two blank flanges shall be provided in the autoclave for connecting instruments a part from regular connecting flanges.
	 
	 
	 
	 

	2.1.21
	Autoclave shall be equipped with suitable door driving system including limit switches.
	 
	 
	 
	 

	2.1.22
	Autoclave shall have vacuum tight measureing lead through with 4 temp. sensors for transformer temp. indication.
	 
	 
	 
	 

	2.1.23
	Autoclave shall be provided with a minimum 8 Nos. of vacuum tight observation glasses with illumination lamp at suitable places to observe the process inside the autoclave.
	 
	 
	 
	 

	2.1.24
	A suitable switch cabinet shall be provided for autoclave door operation.
	 
	 
	 
	 

	2.1.25
	Autoclave bottom portion shall be provided with rails for movement of trolley.
	 
	 
	 
	 

	2.2
	CASCADE EVAPORATOR:- The cascade evaporator shall be an autoclave integrated buffer tank in welded construction filled with solvent required for process.                                
	 
	 
	 
	 

	2.2.1
	Heating Capacity                                              400 KW/ suitable
	 
	 
	 
	 

	2.2.2
	The evaporator should be equiped with automatic control system
	 
	 
	 
	 

	2.2.3
	It should be designed to occupy minimum floor space.
	 
	 
	 
	 

	2.2.4
	All safety controls & devices shall be provided with the evaporator.
	 
	 
	 
	 

	2.2.5
	It should be automatically controlled with PLC/ Computer aided process system to optimise the process.
	 
	 
	 
	 

	2.2.6
	The Vender should indicate the recommended solvent and total quantity of solvent.
	 
	 
	 
	 

	2.3
	HEATING CIRCUIT AND TEMPERATURE REGULATION FOR AUTOCLAVE:- The solvent is circulated via filter system and cascade evaporator an optimal solvent distribution in the autoclave and thus homogenous heating up of the drying transformer and its parts etc. by condensation under the given temperature and pressure conditions.
	 
	 
	 
	 

	2.3.1
	Set of Valves and accessories for solvent, vapour and vacuum piping shall be provided.
	 
	 
	 
	 

	2.3.2
	The gas mixture containing solvent and water as well as leakage air is pumped out and th vapour return to the main condenser where water and solvent re-condensate.
	 
	 
	 
	 

	2.3.3
	Main condenser ( Mixed Vapour) In welded construction made of stainless steel complete with pipe register made of non corrsive material for water cooling. The water and solvent are re-condensate in the tank and seperated by the difference of density.
	 
	 
	 
	 

	2.3.4
	Condensation capacity                                          300 KW / suitable
	 
	 
	 
	 

	2.3.5
	Set of Valves and accessories for condensate piping shall be provided
	 
	 
	 
	 

	2.3.6
	Condensate collecting tank of suitable capacity. In welded construction made of stainless steel, vacuum tight with all required accessories shall be provided.
	 
	 
	 
	 

	2.3.7
	Total capacity of condensate tank                     1400 Liters/ suitable
	 
	 
	 
	 

	2.3.8
	Water drainage pump for collecting tank to be provided 
	 
	 
	 
	 

	2.3.9
	Waste water tank- Usable capacity of tank, made of normal steel      6000 Lit./ suitable 
	 
	 
	 
	 

	2.3.10
	Operating temperature     ---- Ambient ------     5 to 50 degree Celsius
	 
	 
	 
	 

	2.3.11
	Operating pressure atm    -----                                            Atmosphere
	 
	 
	 
	 

	2.4
	Solvent storage tank, made of sheet . Available
	 
	 
	 
	 

	2.4.1 
	usable capacity  (for one old and one new plant) 22000  lit. /suitable
	 
	 
	 
	 

	2.4.2
	Total capacity                                                           25000lit. / suitable
	 
	 
	 
	 

	2.4.3
	Operatang pressure                                                   Atmosphhere.
	 
	 
	 
	 

	2.4.4
	Operating temperutre       ----- Ambient  ----          5 to 50 degree celsius     
	 
	 
	 
	 

	2.4.5
	Provision for connecting available solvent storage tank to new plant.
	 
	 
	 
	 

	2.4.6
	Set of valves, motor and accessories shall be provided.
	 
	 
	 
	 

	2.5
	solvent Feeding plant -Comprising condensate pumps in stuffing box free execution. Complete with dry running protection and temperature survey
	 
	 
	 
	 

	2.5.1
	condensate fine filter - For filtration of the sovent returning to the evaporator, the filter is equipped with disposable filter cartridge and magnetic core.
	 
	 
	 
	 

	2.5.2
	Filter Fineness                                                          10 micron
	 
	 
	 
	 

	2.5.3
	Solvent Flow meter (in by pass) - For heating capacity calibration of plant.
	 
	 
	 
	 

	2.5.4
	Coarse Filter - For filtration of the solvent flowing back to the solvent feeding pump.
	 
	 
	 
	 

	2.5.5
	Waste oil Tank - in welded construcyion made of sheel steel.
	 
	 
	 
	 

	2.5.5.1
	Usable capacity                          -----                                 6000 litters.
	 
	 
	 
	 

	2.5.5.2
	Operating pressure                     -------                                 Atmosphere
	 
	 
	 
	 

	2.5.5.3
	Operating Temprature max          -------                         130 deg. Celsius
	 
	 
	 
	 

	2.6
	Electrical control system comprising :-          Floor mounted cabnet wired and ready for connection including potenial free contacts for connection of alarm system.
	 
	 
	 
	 

	2.7
	Pc with video  terminal for visualisation :-Detail to be furnished
	 
	 
	 
	 

	2.7.1
	Key bord for data input.
	 
	 
	 
	 

	2.7.2
	Mouse for operation.
	 
	 
	 
	 

	2.7.3
	Colour ink jet printer for graphics and messages Stand by Indian. P.C in case of failure of system.
	 
	 
	 
	 

	2.8
	Pneumatic switch panel - For wall installation Comprising.
	 
	 
	 
	 

	2.8.1
	Pressure reduction regulator.
	 
	 
	 
	 

	2.8.2
	Pneumatic control elements.
	 
	 
	 
	 

	2.8.3
	Compressed Air point with manual ON/OFFValve and flexible pipe of suitable length for work piece clening.FRL,automatic drain trap valve condenate recever for pneumatic system and suitable air comprossor to give 8 bar pressure to operate  machine. Compressor (reputed make) shall be supplied by the vendor.(Capacity to be specified)with suitable refrigeration type air drier.
	 
	 
	 
	 

	2.9
	ACCESSSORISES FOR AUTOCLAVE :-
	 
	 
	 
	 

	2.9.1
	Double door gasket of suitable size & shape to be provided.
	 
	 
	 
	 

	2.9.2
	Suspension system for the cascade evaporator.
	 
	 
	 
	 

	 
	Electrical driving system including limit switch ; suitable for trolley drive.
	 
	 
	 
	 

	2.9.4
	Complete hydraulic unit for door clamping etc.
	 
	 
	 
	 

	2.9.5
	Ventilator for door heating , complete with moter.
	 
	 
	 
	 

	2.9.6
	Bellows including flanges for connection of door heating
	 
	 
	 
	 

	2.9.7
	Fondation - switch cabinet for the  autoclave door operation.
	 
	 
	 
	 

	2.10.
	Heating circuit and temperature regulation for autoclave.
	 
	 
	 
	 

	2.10.1
	A suitable steam heating system and temprature regulation for autoclave and cascade evaporator shall be provide. Heating media shall be steam.(Steam shall be provided by BHEL at one point) 
	 
	 
	 
	 

	2.10.2
	The steam heating system shall have complete pressure regulating system, temperature control,steam traps strainers ,steam pipe for evaporator and and auto clave.All required accessories & safty inter-lock etc.shall be be provided.
	 
	 
	 
	 

	2.10.3
	Steam heating & control sytem shall be provided with necessary lagging & cladding for thermal insulation.
	 
	 
	 
	 

	2.10.4
	Complete auto clave shall be provided with proper lagging and cladding with insulation so that out side temperature does not exceed 5 degree C. above ambient
	 
	 
	 
	 

	2.10.6
	Suitable temperature regulating system shall be provided in the heating system of the autoclave.
	 
	 
	 
	 

	2.11
	(1) Trolley with electrical / mechanical drive and it's control system for movement of transformer to be processed shall be provided for loading 350 to tonnes transformer..
	 
	 
	 
	 

	3.0.
	VACUUM PLANT
	 
	 
	 
	 

	3.1
	Root pumps - complete with flanged mator .2 nos - 8000 m3/hr/ suitable
	 
	 
	 
	 

	 
	(1)  suction capacity of roots pump.                  12900 m3/hr/suitable
	 
	 
	 
	 

	 
	(2) suction capacity of preliminary pumps             1500 m3/hr/suitable
	 
	 
	 
	 

	 
	(3)  Make of the pump - Balzer/ Bosch / Edward (suitable for VPD)
	 
	 
	 
	 

	3.2
	Intermediate Condenser - water cooled, in welded construction with automatic draining system .
	 
	 
	 
	 

	3.2.1
	Rotary slide vane vacuum pump conplete with  gas ballast and motor .3 nos -500 m3/hr.each/suitable.
	 
	 
	 
	 

	3.2.2
	Make of the pump -Balzer/Bosch, (suitable for VPD)
	 
	 
	 
	 

	3.2.3
	Exhaust Separator - water cooled with water measuring device and drainage pump.
	 
	 
	 
	 

	3.2.4
	Measuring instruments & Accessoried-
	 
	 
	 
	 

	3.2.5
	Pirani vacuum gauge - Edwards/Balzer make.
	 
	 
	 
	 

	3.2.6
	Electronics vacuum measuring prod.
	 
	 
	 
	 

	3.2.7
	A suitable energy efficient water chilling plant for intermediate condenser.
	 
	 
	 
	 

	3.2.8
	Exhaust condenser & vacuum pumps & solvent main condenser of suitable capacity & standard reputed make to be provided.
	 
	 
	 
	 

	3.2.9
	Cooling capacity at 5 Deg . Celsius                      100 TR/  suitable
	 
	 
	 
	 

	3.2.10
	Heat exchanger / Heat capacity                                    suitable
	 
	 
	 
	 

	3.2.11
	Special Features - The plant shall be equipped with following special features :-
	 
	 
	 
	 

	3.3
	Computer added process optimisation -plant shall be equipped with the system control  software for continuously observing the operation of vapour phase drying plant. It shall monitor all proceess relevent data depending on the actual achived values and allows the automatic selection of the optimal parameters for on going drying process.
	 
	 
	 
	 

	3.3.1
	The system should be such that operator sets only general condition and extended system carryout unattended operation of the plant during the whole drying process.
	 
	 
	 
	 

	3.4
	Process Control -The control system should be such that it give most suitable process depending upon input condition. The operetor will select the process accordingly. This shall be extended advance software which ensure all process phases are started and carried automatically Specially, the duration of heating up phase will be adjusted according to the water extraction measured during intermediate pressure lowering phases. The aeration at the end of process.
	 
	 
	 
	 

	3.4.1
	Complete process shall be controlled through a PLC of Siemens /Allen Bradley.make.
	 
	 
	 
	 

	3.4.2
	Complete process shall be automatically run with the MMI software from Simens / Allen Bradley.All  process parameters and visulisation of the process shall be displayed on a PC(IBM/compaq/Dell) make operating on latest Window  programmes.
	 
	 
	 
	 

	3.4.3
	Semi manual / manul selection of the process shall in corporate.
	 
	 
	 
	 

	3.4.4
	Facility for remote monitoring with modem is to be provided.
	 
	 
	 
	 

	3.4.5
	A stand by system for process parameters visualisation shall be provided.
	 
	 
	 
	 

	3.4.6
	The water vapour partial pressure measuring device is to be incorporated in the system.
	 
	 
	 
	 

	3.4.7
	The plant operation shall be fully automatic and shall controlled by a PLC based control system.
	 
	 
	 
	 

	3.4.8
	The plant shall be equipped with security system that automatically switches to a safe condition in critical situation.
	 
	 
	 
	 

	3.4.9
	process operation with Human Machine interface include Visualisation of actual status, data monitoring & error manager.
	 
	 
	 
	 

	3.4.10
	Provision shall be done for data logging and saving on hard disk
	 
	 
	 
	 

	3.4.11
	Provision shallbe done for printing of data & graphs of recorded velues.
	 
	 
	 
	 

	3.4.12
	Electronic fine water measuring system for condensate collecting tank with this feature the amount of water extracted in each IPR is measured accurately and further process steps are planed along with  CAPO for better drying results in shorter time.
	 
	 
	 
	 

	3.4.13
	Electronic system shall for determination and display for the amount of water extracted - This systesm shall display the total amount of water extracted accurately from transformer during the entire process.
	 
	 
	 
	 

	3.4.14
	Suitable arrangement shall be provided to by pass fine filter with automatic switch over -When large amount of impurities are washed out during process it is better to have a parallel fine filter, when certain degree of fine filter contimanated  the system switches automatically to run parallel filter. This will enable to chang the clogged filter insert without interrupting the drying prosess.
	 
	 
	 
	 

	3.4.15
	MODEM-With the help of modem Or network connetion, the opertor of plant shall be assisted directly and problem can be analysed. All the status of input and out put flags, actual measuring values, prameters, program stutus are read. It should also be possible to change parameters and update the software.
	 
	 
	 
	 

	3.4.16
	Provision shall be done for automatic aeration.
	 
	 
	 
	 

	3.5
	Special Requirements- The plant shall be supplied with special requriments as under.
	 
	 
	 
	 

	3.5.1
	Heat recuperation for vapour phase drying plant - in order to reduce the heating and cooling energy requrement. A heat recuperater shall be insutalled.
	 
	 
	 
	 

	3.6
	Water Cooling /Chilling plant -
	 
	 
	 
	 

	3.6.1
	Suitable water chilling plant is required for vapour condenesers of vapour phase plant and vacuum pumping system
	 
	 
	 
	 

	3.6.2
	The chilling plant shall be of 100 TR Capacity / Suitable to cater the need of the complete VPD plant.
	 
	 
	 
	 

	3.6.3
	The chilling plant shall be supplied with water cooling Tower with fan and water circulation pump..
	 
	 
	 
	 

	3.6.4
	Necessary safety interlocks, Instrumentation, Refrigeration media control panel etc shall be included in the offer.
	 
	 
	 
	 

	3.6.5
	Details of make different components. Assemblies & rating shall be submitted.
	 
	 
	 
	 

	3.6.6
	Equipment for oil filling of a transformer independent of VD process For the impregnation of active parts. The oil inlet is via a flexible hose which is connected at the transformer comprising.
	 
	 
	 
	 

	 
	1- Prime oil filling valve -             1 off
	 
	 
	 
	 

	 
	2-Main oil valve -                        1 off
	 
	 
	 
	 

	 
	3- Flexible hose -                      1 off
	 
	 
	 
	 

	 
	4-Oil Lavel Sansor -                   1 off
	 
	 
	 
	 

	 
	5-Max.Oil Level Sensor-             1 off
	 
	 
	 
	 

	3.6.7
	Provision for draining of spilled oil in the autoclave to be provided.
	 
	 
	 
	 

	3.6.8
	Water Extraction Measuring Device - The instrument helps in determining the end drying process by measuring the pumping off humidity coming from the insulation of the transformer during the fine vacuum phase.
	 
	 
	 
	 

	3.7
	Water vapour partial measuring device :- With this instrument ,the end of drying process can be precisely determined by measuring the pumped of humidity coming from the insulation of the transformer during the fine vacuum phases The direct measurement of water partial pressure rather than dew point allows a precise, fast and stable reading without permanent recalibration. The pressure  value combined with actul suction capacity of the vacuum unit allows to calculate the water extraction rate per ton of insulation and per hour reaching the preset perameter indicates end of theprocess.
	 
	 
	 
	 

	3.7.1
	Water vapour partial measuring device -(1) Measuring instrument for measurement of condense water quantity.
	 
	 
	 
	 

	 
	(II)  Software incorporated in control panel for above merasurement.
	 
	 
	 
	 

	3.7.2
	Automatic measurement of suction capacity of pump group-For exact determination of calculated water extraction rate in an automatic way to elminate changes  in the water extraction calculation based on variation of the suction capacity comprising.
	 
	 
	 
	 

	 
	(1) Set of calibrated oracle and magnet valves.
	 
	 
	 
	 

	 
	(2) Pressure sensor with high precision.
	 
	 
	 
	 

	 
	(3) Software for above measurement.
	 
	 
	 
	 

	3.8
	Air compressor of suitable capacity with refrigeration type air drier to cater the need of the plant  shall be provided
	 
	 
	 
	 

	3.9
	ELECTRICAL SYSTEM :-
	 
	 
	 
	 

	3.9.1
	415+10%-10%,50HZ+/-3%,3 phase AC(4 wire system with netural) power Suppply Source will be provided by BHEL at a singal point near the machine. As per layout recommended by VENDOR.All type of cables. Connection circuit brackers required for connecting BHEL,power supply point to differnt parts of the machine/ control cabinets. shall be the responsiblility of VENDOR. Requirement of grounding / earthing with reqired construction of foundation.
	 
	 
	 
	 

	3.9.2
	Tropicalisation :All electrical / electronic equipement shall be tropicalized.
	 
	 
	 
	 

	3.9.3
	All elecrical & electronic control cabinets & panels should be dust and vermin proof fitted with suitable panel Air Conditioners.
	 
	 
	 
	 

	3.9.4
	All electrical components in the cabinets should be mounted on DIN rail.
	 
	 
	 
	 

	3.9.5
	Motor shall confirm to IEC or indian standards.
	 
	 
	 
	 

	3.9.9
	VENDOR should ensure the proper earthing for the VPD plant and its peripherals.
	 
	 
	 
	 

	4.0.
	SAFETY ARRANGEMENTS:
	 
	 
	 
	 

	 
	Following safety fetures in addition to other standard safely features should be provided on the vacuum drying plant
	 
	 
	 
	 

	4.1
	VPD should have adequate and relible safety interlocks / devices to avoid demage to the VPD work piece and the operator due to the malfunctioning or mistakes. VPD function should be continuously monitored and alarm / warning indication through lighs/alarm number with massage (on panels) should be available.
	 
	 
	 
	 

	4.2
	A detailed list of all alarm / indication provided on VPD should be submitted by the supplior.
	 
	 
	 
	 

	4.3
	All the pipes, cable etc on the VPDshould be well supported and protected.
	 
	 
	 
	 

	4.4
	All the rotating parts used on VPD should be statically & dynamically balanced to avoid undue vibrations.
	 
	 
	 
	 

	4.5
	Emerangency swithes at suitable location as per internatinol Norms are to be provided
	 
	 
	 
	 

	4.6
	Oil & waterpipe lines should not run with electrical cable in the same tray / trench.
	 
	 
	 
	 

	4.7
	Safety of autoclave on over pressure  to be provided.
	 
	 
	 
	 

	5.0.
	ENVIRONMENTAL PROFORMANCE OF THE VACUUM DRYING PLANT.
	 
	 
	 
	 

	 
	The VPD shall confirm to following factors to enviroment:
	 
	 
	 
	 

	 
	(a)Maximum noise level shall be 85 dB at normal load condion, away from the VPD with correction factor for back ground noise if necessary This will be measured as per internatinol standerds like DIN 45635-16 Supplior to demonstrate compliance to noise level if so required.
	 
	 
	 
	 

	 
	(b) There shall not be any emission from the vacuum drying plant.
	 
	 
	 
	 

	 
	© if any  safety/ environmental protection encolosure is required it should be built in plant  by the VENDOR.
	 
	 
	 
	 

	6.0.
	TOOLS FOR ERECTION, OPERATION & MAINTENANCE:
	 
	 
	 
	 

	6.1
	Special tools and equipment required for erection of the plant shall be brought by the VENDOR. Necessary tools like Torque wrench. Spanners,Keys,grease guns etc for operation and maintenance of the plant should be supplior.List of such tool should be submitted with offer.
	 
	 
	 
	 

	7.0.
	ACCESSORIES:
	 
	 
	 
	 

	7.1
	VACUUM PUMPING SYSTEM.
	 
	 
	 
	 

	7.2
	Water chilling plant.
	 
	 
	 
	 

	7.3
	Instrumentation for steam heating and control loading trolly / bogies with drive.
	 
	 
	 
	 

	7.4
	Steam heating system,  Air Compressor with drier
	 
	 
	 
	 

	8.0.
	SPARES:
	 
	 
	 
	 

	8.1
	Item wise brak-up of mechanical .hydraulic, electrical  and electronic spares on the VPDin sufficint quanitity as per recommendation of VENDOR for 2 year of troble free oprating on three shifts continuous running basis should be offerd by VENDOR.The list to inclued following, in addition to other recommended speres: (Unit price of each item of spares should be provided.
	 
	 
	 
	 

	 
	(a) Mechanical & Hydraulic Spares: Details of all type of pumps all types of valves, all type of pressure switches transducers, all type of filters all type of seals including door seals to be provided.
	 
	 
	 
	 

	 
	(a) Electrical /Electronic Spares::Details of all type of relays contactors, proximity switches,push Buttons, indicating Lamps Semiconductor Fuses, Special circuit breakers,Main power switches to be provided.
	 
	 
	 
	 

	8.2
	All types of speres for total VPD and accessries should be available for at least ten year after supply of the plant if VPD or control is likely to become obsolete in period, the VENDOR should inform BHEL sufficiently in advance and provided drawing of part / details of spares & suppliors to enable BHEL to procure these in advance if required.
	 
	 
	 
	 

	8.3
	Recommended set of spares for all attachment are to be offred with details.
	 
	 
	 
	 

	8.4
	VENDOR to confirm thet complete list of spares for the plant and accessories, along with specification / type plant model .and name & address of the spare supplier shall be furnished along with original docoumentation tobe supplied with the plant
	 
	 
	 
	 

	9.0.
	DOCUMENTATION : Five sets of following document (Hard copies) in English language should be supplied along with the vacuum drying plant.
	 
	 
	 
	 

	9.1
	Operating manuals of VPD & PLC. System
	 
	 
	 
	 

	9.2
	programming Manuals of VPD & PLC system.
	 
	 
	 
	 

	9.3
	Detailed Maintenance manual of the plant with all drawing of VPD assemblies/sub-assemblies/parts including Electrical / pneumatic / Coolant /Hydraulic circuit diagrams. All Assembly /sub Assembly Drawing shall be supplied with the part list also.
	 
	 
	 
	 

	9.4
	Maintenance.interface & commissioning manuals.
	 
	 
	 
	 

	9.5
	Manufacturing drawings for all supplied sub assemblies.
	 
	 
	 
	 

	9.6
	Catalogues, O& M Manual of all bought out items including drawing. Wherever applicable.
	 
	 
	 
	 

	9.7
	Detailed Specification of all rubber items and hydraulic / lube fittings.
	 
	 
	 
	 

	9.8
	Operating manuals, Maintenance Manuals & Catalogues for supplied item & Measuring system . Voltage stbilizzer. Isolation Transformer vacuum pump and all supplied Accessories.
	 
	 
	 
	 

	10.0.
	TRAINING: BHEL persons should be trained at suppliers. Works if reqired for mutually agreed period in the area of :-
	 
	 
	 
	 

	10.1
	Operating, Electrical & Electronic maintenance for VPD & other supplied equipments.
	 
	 
	 
	 

	10.2
	Air- fare boarding & loding for the trainees shall be borne by BHEL.
	 
	 
	 
	 

	10.3
	VENDOR to quote for training on -  man week basis
	 
	 
	 
	 

	11.0.
	FOUNDATION :
	 
	 
	 
	 

	11.1
	VENDOR shall submit the praliminary layout drawing for getting BHEL. Approvel within one month from the date of Letter of intent (LOI) / P.O.  Foundation work will be executed by BHEL.
	 
	 
	 
	 

	12.0.
	ERECTION & COMMISSIONING
	 
	 
	 
	 

	12.1
	Supplier to take full responsibility for carring out the erection, start up,.testing of VPD,its control system & all type of other supplied equipement vacuum drying test equipment etc Service requirement like power, air & water shall be provided by BHEL at only one point to be indicated by supplior in their foundation / layout drawings. Other reqirment like crane, Trolley shall also be provide by BHEL. Details of the requirements should be informed by VENDOR in advance. 
	 
	 
	 
	 

	12.2
	Successful proving of BHEL components by supplier shall be considered as part of commissioning All tests, as mentioned at  CLAUSE 16 (vpdaSSEPTANCE) shall from part of the commissoning activity
	 
	 
	 
	 

	12.3
	Tools , Tackles, instrumented and other necessary equipment including Laser equipment, if any, required to carry out all above activies should be brought by the supplier.
	 
	 
	 
	 

	12.4
	commissioning spares required for commissoning of the VPD within stipulated time shall be brough by the supplier on returnable basis.
	 
	 
	 
	 

	12.5
	All cover pltes required for the VPD and its peripherals if any shall be supplied and installed by the  VENDOR the should be sourced from india.
	 
	 
	 
	 

	12.6
	Portion, if any of the VPD accessories and other supplied item where paints has rubbed off or pecled during transit or erection should be repainted and merged with the original surrounding paints by the VENDOR for this purpose the VENDOR should supply sufficient quantity of touch -up paint ofvarious colours of paints used.
	 
	 
	 
	 

	12.7
	Schedule of Erecion and commissioning shall be submitted with the offer.
	 
	 
	 
	 

	12.8
	Charges, duration. Teams & conditions for E & c should be furnished in details separately by VENDORalong with offer.
	 
	 
	 
	 

	12.9
	No manpower shall be provided by BHEL Vendor shall make his own arrangement.
	 
	 
	 
	 

	13.0.
	ACCURACY TESTS:
	 
	 
	 
	 

	13.1
	Complete prove out of components shall be done by VENDOR at BHEL works for dimensional checks,  Vacuum LEVEL  leak rate (part 2.1), operating temperature (para1.1), & process parameters (para1.2)Matcrial for the prove out components shall be provided by BHEL.VENDOR shall be fully responsible for prove out of components as per BHEL standards.
	 
	 
	 
	 

	14.0.
	AMBIENT CONDITIONS & THERMAL STABILITY:
	 
	 
	 
	 

	14.1
	Total vpd including plc based systems and all supplied items should work trouble free and efficiently under following operating conditions and give specified accuracies,
power supply:
voltage            --    415 v- 10% + 10%
Frequency         --    50 HZ +1.5HZ. -1.5 hz
No .of phases    --    3
Ambient conditions  -- Temperature =5 to 50 degree celsius
	 
	 
	 
	 

	14.2
	Weater conditions are tropical. Atmosphere may be dust laden during some part of the year . VPD shall be kept in the normal shop floor conditions. Max temperature variation is to 25 deg celsius in 24 hours.
(VENDOR to confirm that VPD is suitable for above and details of provision on the VPD for the same are to be furnished by VENDOR)
	 
	 
	 
	 

	14.3
	Thermal stability of the completa VPD keeping in view specified Ambient conditions and accuracy requirements of BHEL components and trouble free opration of the VPDshould be ensured by VENDOR.
(VENDOR to confirm that VPD is suitable for above and details of provided on for the same should be furnished by VENDOR)
	 
	 
	 
	 

	14.4
	The VPDplant including attachments and accessories. Should be suitable for 24 hrs continuous opertation to its full capacity for 24 hour aday and 7 day a week throughout VENDOR to ensure and confirm the same.
	 
	 
	 
	 

	15.0.
	PROVE OUT OF BHEL COMPONENTS:
	 
	 
	 
	 

	15.1
	Complete prove out of components shall be done by VENDOR at BHEL works as per (para 13.1)Material for the prove out components shall be provided by BHEL VENDOR shall be fullly responsible for prove out of components as drawing and other requirements specified bY BHEL to the full satisfaction of BHEL,clarifications if any required by VENDOR,regarding accuracy requirements of the prove out components whether specified or not, should be discussed and cleared by VENDOR during inital technical discussions.
	 
	 
	 
	 

	15.2
	VENDOR shall be resoponsible for any deviation / rejection in prove out component due to wrong procss or malfunctioning of the VPD during prove out VPD and also for the delay in process due to improper recommended process the cost of such deviation / rejection if any be refunded by the VENDOR to BHEL.
	 
	 
	 
	 

	16.0.
	vpd acceptance : (Tests/Activities to be performed by VENDOR)
	 
	 
	 
	 

	16.1
	Tests /Activities should be carrid out at supppliors works on the VPD before dispatch:
	 
	 
	 
	 

	16.1.1
	Accuracy Tests as per para(13.1) BHEL process specifications.(including auto clave)
	 
	 
	 
	 

	16.1.2
	Demonstration of all features of the VPD. PLC system and all Accessories.
	 
	 
	 
	 

	16.2
	Tests to be carried out at BHEL wor s while commissioning the VPD
	 
	 
	 
	 

	16.2.1
	Accuracy tests as per para (13.1) BHEL process specifications.
	 
	 
	 
	 

	16.2.2
	Full load tests to demonstrate the maximum power capacity of the VPD.
	 
	 
	 
	 

	16.2.3
	The VPD should be tested for continuous runing of 24x7 Hrs. if any break down occurs during this tests, the test should be repeated for 24x7Hrs from that time.
	 
	 
	 
	 

	16.2.4
	Demonstration of all features of the VPD PLC system and all Accessories to the satisfaction of BHEL for their effictive use.
	 
	 
	 
	 

	16.2.5
	Demonstration by actual use of all supplied attachments and accessories to their full capacity.
	 
	 
	 
	 

	16.2.6
	job prove out Minimum three jobs trial will be taken as per BHEL process specifications.
	 
	 
	 
	 

	16.2.7
	Two weeks supervision of independent operation of VPD by BHEL after job prove out.
	 
	 
	 
	 

	16.2.8
	Training of BHEL operators in operation of complete equipment & accessories etc by the supplier's experts/engineers during thair stay at BHEL works.
	 
	 
	 
	 

	17.0.
	PACKING:
	 
	 
	 
	 

	17.1
	Standard & rigid packing for all item of compete VPD, PCL system all Accessories and other supplied items to avoid any damage / loss in transit When VPD is despatched in containers,all small loose items shall be suitable packed in boxes.
	 
	 
	 
	 

	18.0.
	GUARANTEE:
	 
	 
	 
	 

	18.1
	24 months from the date of acceptance of the VPDplant.
	 
	 
	 
	 

	19.0.
	GENERAL :The VENDOR should submit the following information:
	 
	 
	 
	 

	19.1
	VPD Model
	 
	 
	 
	 

	19.2
	Total connected load (KVA)
	 
	 
	 
	 

	19.3
	Floor area requred (Langth, width,HEIGHT) for complete VPD & accessories.
	 
	 
	 
	 

	19.4
	painting of VPD/ Electrical panels : RAL 6011 Apple green (polyurethane paint)
	 
	 
	 
	 

	19.5
	Total Weight of the VPD
	 
	 
	 
	 

	19.6
	Weight of heaviest part of VPD
	 
	 
	 
	 

	19.7
	Weight of the heaving assembly / subassembly/assembly of the VPD
	 
	 
	 
	 

	19.8
	Dimensions of largest part / subassembly / assembly of the VPD
	 
	 
	 
	 

	20.00.
	QUALIFYING CONDITION OF VPD
	 
	 
	 
	 

	20.1
	Only those vendor who have supplied at least one VPD plant if similar spec with autoclave size of 6 Mtr wide & 10
	 
	 
	 
	 

	 
	Mtr deep & 5Mtr height *(OR 300 cu.meter volume) capacity in the past ten year and such VPDis presently working satifactorily for more then one year (more then six months if supplied to BHEL) after commmssioning, should quote The following information is to be submitted by the Vendor about the companies where similar VPD have been supplied. This is required from all the vendors for qualification of their offer. In case part supply is made by other vendors they must have supplied the vacuum vessel / components of similar capacity in past ten years.
	 
	 
	 
	 

	 
	1 . Name of the customer / company where similar VPD is installed. (copy of purchase order to be furnised)
	 
	 
	 
	 

	 
	2 . Complete postal address of the customer.
	 
	 
	 
	 

	 
	3. Year of suppling / commissioning.
	 
	 
	 
	 

	 
	4 . Application for which vapour phase Drying plant is supplied with details of accuracies achived on the job.
	 
	 
	 
	 

	 
	5 . Name and designation of the contact person of the customer.
	 
	 
	 
	 

	 
	6 . Phone. FAX, no andE-mail address of the contact person of fhe customer.
	 
	 
	 
	 

	 
	7 . Performance certificate from the customer regarding satisfactory performance of VPD supplied to them
	 
	 
	 
	 


2.INSTRUCTIONS FOR SUBMISSION OF TENDER

1. The offer against the enquiry shall be submitted in two parts.  The first part called Techno-commercial bid i.e. Part - A shall be un-priced and will be submitted in line with given details in commercial terms and conditions .  The second part called Price-Bid  i.e. Part-B, in this you will have to mention the basic prices, taxes duties etc for basic equipment & Standard / optional accessories if any.

2. The vendors shall submit Part-A and Part-B of their bids in two different sealed envelopes duly super-scribing Enquiry No. and Part No. of the bid.  These two parts of the bid shall be kept together in a third envelope super-scribing Enquiry No., due date and time of opening as indicated in the tender document.

3. Part-A of the bid alone shall be opened on the due date in presence of the tenderers in the first instance.   This part of the bid shall be examined in detail.  Part B of the bid shall be opened only for such of the tenderers whose Techno-Commercial offers are found acceptable by BHEL.  Such tenderers shall be advised the date and time of opening of Part B i.e. price part of their bids.  Tenderers must carefully go through all the instructions and conditions before filling in Part B of the bid.  Any type of mistake in submission of the bids will make the tender liable for rejection. 

4. The bids shall be submitted only in the format given in the tender documents. The tenderer is  required to sign and stamp each and every page of the tender document clearly bring out deviations, if any.

5. Tenders not complying with the above and other requirements of the tender shall be liable for rejection.  Tenderers are advised to read all the documents carefully before submission of the bids and ensure the fulfillments of all the technical and commercial parameters.

6. No over-writing in any Part-A or Part-B is permitted.  Corrections in the bid should normally be avoided. However, when these become essential, bidder shall score out the incorrect information and put the correct information duly endorsing each correction with his signatures.

7. Tender Cost (if any) is to submitted in the Form of  DD in favour of BHEL-Jhansi  payable at 

Jhansi along with Techno –Commercial offer. This DD should not be kept in Sealed Price Bid.

3.COMMERCIAL TERMS & CONDITIONS FOR PURCHASE ENQUIRY

1. Offer is invited in two bids, outer cover, inner cover-I (Techno-Commercial bid) and inner cover II (Price-Bid) must bear our tender no., due date and bidders name.  Offers received in single bid will be bypassed.

2. The offer should reach this office on or before 13.15 hrs on the due date.  The tender can also be dropped in the Tender Box kept at Administrative Building Gate.  The tenders will be opened after 1400 hrs on the due date in presence of all bidders who will be present.

3. Offer should be free from overwriting or erasures.  Corrections or additions, if any should be attested.

4. No enhancement of rate for whatever cause is allowed once the offer is accepted and the order is placed.  Withdrawal from the quotation after it is accepted or failure to make the supply within the scheduled period will entail cancellation of order, forfeiture of earnest money if any and/or imposition of risk & cost purchase.

5. Material offered should be of required quality and conforming strictly to our specifications / drawings or to the specifications in the drawings.  Any deviation must be clearly stated in the offer with particular clause /detail in our specification / drawing for which deviation is quoted.  All required documents/details  e.g. QA Plan, type TCs, drawings & data sheet etc. must be submitted along with the offer.

6. Irrespective of whether it is mentioned in our specification, all machines / equipments are required to be calibrated in metric units and certificates must be issued where applicable.

7. Work test  certificates / inspection certificates/guarantee certificate/ compliance certificate, etc. will be required to be submitted along with supplies in case an order is placed.

8. Required Delivery  time for affecting supplies should be indicated in the offer.

9. Failure to supply by the time specified on the order will make the supplier liable to pay unconditional penalty of ½% of the prices of goods in arrear per week subject to a maximum of 10% for Indian suppliers and max 5% for Foreign suppliers of the order value unless agreed otherwise.

10. The quantities for each item to be purchased may vary from the tendered quantity according to our actual requirement at the time of placing orders.

11. Bharat Heavy Electricals Ltd does not bind itself to accept the lowest of any tender, but reserves to itself the right to accept or reject all or a part of any tender at its discretion following BHEL Purchase Policy & Government guidelines.

12. In all cases of disputes, the matter shall be referred for arbitration.  The arbitrator  shall be nominated by the Unit Head, Bharat Heavy Electricals Ltd., Jhansi or any other officer nominated by him.  The award of Arbitrator shall be final and binding on both the parties.

13. In case of any suit or other legal proceedings under or relating to this tender, the courts at Jhansi shall have full jurisdiction.

14. Total delivered cost at BHEL Jhansi Railway siding/Works shall be the criterion for deciding the tender.

15. Unless otherwise specified, offer should be on ex-works basis (for Indian Suppliers) with freight & insurance to be borne by BHEL.

16. Your quotation against this enquiry must be valid for ordering up to minimum of 120 days from the date of tender opening.

17. ADDITIONAL FOR INDIAN SUPPLIERS:

I)        If any material is booked to selves or if it is not consigned to BHEL Jhansi, any warfage or   

   demurrage occurring from these shall be to the account of supplier.  In case of road transport,    

   material shall be booked only through our rate contract transporters mentioned in the purchase   

   order.

ii) Where there is provision for payment of Sales Tax extra, it will be paid only if the registration number both under State Sales Tax and Central Sales Tax are specifically mentioned on the bill/invoice.  Your Sales Tax Registration number should be mentioned in the offer positively.

iii) Excise Duty Gate Pass will be required in original.  Applicable taxes & duties must be included in the offer.

18. ADDITIONAL FOR FOREIGN SUPPLIERS: 

              i)
For documentation and correspondence language shall be English only.

ii) Rates quoted should be on FOB basis.  All despatches are to be made by sea  by IPBC conference vessels only unless otherwise stated in purchase order.  

iii) Agency commission, if any, will be paid out of the FOB value after receipt & acceptance of material at BHEL Jhansi in Indian Rupees.  TT Buying exchange rate prevailing on the tender opening date or the letter of credit date or date of purchase order whichever is lowest will be considered for calculating the agency commission.

iv) The rates quoted should be inclusive of charges of packing and delivery of material up to the port of shipment on FOB terms.  The material is required to be packed suitably in all respects considering the peculiarity of the material for normal transport by Sea/air and subsequently by Rail/Road in India suitably protected against the effect of tropical salt laden atmosphere in the event of consignment being delayed at Indian Ports before outward clearance.  You should also furnish details of shipping specification, sizes, volume, weight, number of cases etc. When articles are packed with packaging material of plant origin, phytosanitary certificate will be required.

v) Our standard terms of payment is 100% payment through bank against despatch documents or 100% through sight irrevocable & unconfirmed letter of credit. 

19.   Security deposit (SD) cum Performance Bank Guarantee  (PBG) for 10% basic value of the order (excluding taxes &  

        duties) for  execution of the purchase order (PO) & satisfactory Performance of the equipment before release of  PO    

        will be required to submit which will be valid from the date of issue of LOI to 24 months after acceptance of material by 

        BHEL with a further claim period of 3 months. PO will be issued only after receipt of SD cum PBG.        

20. For fully imported equipments / plant/ machinery (no part or sub-assembly of Indian origin) :

      a. No SD cum PBG will be applicable for basic order value up to Rs. 25.0 Lacs on foreign supplier.

      b. No SD cum PBG will be applicable for basic order value up to Rs. 10.0 Lacs on Indian stockist / agent of   

          foreign manufacturer.

21.   B.G. shall be from Scheduled Banks/Public Financial Institutions as defined in the Companies Act. 

22. The equipment shall be guaranteed for 24 months from the date of acceptance by BHEL irrespective of date of supply,  

       erection and commissioning.

23. Our standard terms of payment (for Indian Suppliers) is 80% of P.O. value be paid after 60 days of acceptance of the  

      equipment at BHEL Jhansi works and balance 20% after successful commissioning & handing over of the equipment  

     (where applicable).

24. Amount of Service Tax / Education Cess / any other Govt. duty ( as applicable on the date of offer) for erection or any  

     other activities associated with the scope of work in the tender must be indicated in Techno-commercial bid of the offer.

25 . Blank Price Bid (After erasing prices) must be submitted along with Techno commercial bid.

26.  If any goods are rejected, BHEL shall be at liberty to take action as per following at the  

           risk and cost of supplier:-

(a) Allow the supplier, wherever mutually agreed, to rectify the rejected goods at BHEL's works within reasonable time as fixed by BHEL.

(b) Allow the supplier to make free replacement within a specified period, rejected goods can be lifted by the supplier thereafter.




OR

Allow the supplier to refund the full amount paid to him by BHEL by a Demand Draft  before lifting the rejected goods.  Fresh replacement shall be regularized as per terms & conditions of the original purchase order.

                          OR

Take alternative  procurement action from elsewhere and recover the difference in cost, if any incurred by BHEL in this regard from the supplier.  The supplier shall not be entitled to any gain on purchase.

(c) Terminate the contract either in part or in whole at the  discretion of BHEL and recover the loss, if any, from the supplier.

27. For any clarification on our tender terms and conditions please contact Sr. Purchase Officer (Capital Items)  

      before due date. 

28. Inspection may be done at supplier works by BHEL.

4. TECHNO COMMERCIAL BID  PART-A

( Supplier should fill up this bid by putting the tick in accepted / non accepted column)

SUPPLIER’S NAME & ADDRESS

1.          Offered Equipment with complete technical details  :                      As per attached details

2.           Packing & Forwarding Charges, FOB charges (if any)                                                               ….%

3.   
Present rate of Excise duty (if any)         

                                                              ….%  

4.     
Present rate of sales tax


 

                                                   %  

               (UPTT/CST, Not applicable in case of Foreign suppliers)     

5.
Delivery period in  No. of  days from  date of LOI / PO                                                                                                                    6.
Taxes and duties shall be extra as applicable on 

              Accepted / Not accepted


               the date of actual delivery.

7.
Penalty clause as well as other conditions given


Accepted / Not accepted


in general Terms & conditions


and Standard Enquiry terms & conditions are


acceptable to us. 

8.           Rates quoted in the price bid are on Ex Works / F.O.R. 

---------------------------------




Jhansi .basis.

9.
Validity of the rates quoted is 120 days from the 


Accepted / Not accepted


date of opening of price bid.

10.          Security deposit (SD) cum Performance Bank Guarantee                      Accepted / Not accepted    

(PBG) for 10% basic value of the order (excluding taxes & duties) 

for  execution of the purchase order (PO) & satisfactory

Performance of the equipment up to Guarantee period

of 24 months  before release of PO will be submitted.

11.        The equipment shall be guaranteed for 24 months from                            Accepted / Not accepted    

      the date of acceptance by BHEL irrespective of date of 

      supply, installation.

Note :- If any of the above conditions are not accepted


the offer shall be liable for rejection.   
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