                           introduction

Heavy Electrical Plant , Bhopal is the mother plant of Bharat Heavy Electricals Limited, the largest engineering and manufacturing enterprise in India in the energy-related and infrastructure sector, today. It is located at about 7 kms. from Bhopal Railway station, about 5 kms. from Habibganj Railway station and about 18 kms. From Raja Bhoj Airport. With technical assistance from Associated Electricals (India) Ltd., a UK based company, it came into existence on 29th of August, 1956.  Pt. Jawaharlal Nehru, first Prime minister of India dedicated this plant to the nation on 6th of November, 1960.
 
BHEL, Bhopal with state-of-the-art facilities, manufactures wide range of electrical equipments. It’s product range includes Hydro, Steam, Marine & Nuclear Turbines, Heat Exchangers, Hydro & Turbo Generators, Transformers, Switchgears, Control gears, Transportation Equipment, Capacitors, Bushings, Electrical Motors, Rectifiers, Oil Drilling Rig Equipments and Diesel Generating sets. 
 
BHEL, Bhopal certified to ISO: 9001, ISO 14001 and OHSAS 18001, is moving towards excellence by adopting TQM as per EFQM / CII model of Business Excellence. Heat Exchanger Division is accredited with ASME ‘U’ Stamp. With the slogan of “ Kadam kadam milana hai, grahak safal banana hai”, it is committed to the customers. 
 
BHEL Bhopal has its own Laboratories for material testing and instrument calibration which are accredited with ISO 17025 by NABL. The Hydro Laboratory, Ultra High Voltage laboratory and Centre for Electric Transportation are the only laboratories of its in this part of the world. 

BHEL Bhopal's strength is it's employees. The company continuously invests in Human Resources and pays utmost attention to their needs. The plant's Township, well known for its greenery is spread over an area of around 20 sq kms. and provides all facilities to the residents like, parks, community halls, library, shopping centers, banks, post offices etc. Besides, free health services is extended to all the employees through 350 bedded (inclusive of 50 floating beds) Kasturba Hospital and chain of dispensaries.
 

	



AC Motors & Alternators 
 

BHEL is a leading AC Machines manufacturer and in the last four decades have supplied more than 20000 HT & LT A.C. Machines for various applications to Indian as well as Export market. The applications include Power Plants, Nuclear Energy, Petrochemicals, Fertilizers, Refineries, Cement & Steel Industries, Irrigation Projects, Pipelines, etc. 

The manufacturing plant in Bhopal was established in technical collaboration with AEI UK. Commercial production of A.C. Machines commenced in the year 1963. Technology was upgraded by collaborating with Siemens AG, Germany from 1980-1990 and subsequently from 1996-2006. Motors are offered both in standard as well as tailor made designs to meet customer's specific needs. High performance is achieved through optimum utilization of the active materials and components.

BHEL A.C. Machines offer high efficiency, exceptional reliability, quick installation and minimal maintenance costs.

Our engineers combine their extensive experience with state-of-the-art analytical design tools, latest machine tools, Six Sigma methodology and advanced material development to deliver the best product.

Installed Capacity: 1500 machines per annum

Capacity being augmented to manufacture 2500 machines per annum by the year 2012

Annual Sales Turnover : US$ 100 Million
Hydro Turbines
	A leading engineering enterprise which supplies all types of equipment for hydro power generation.
A leading turbine manufacturer offering a wide range of  Hydro Turbine, Valves, Governors, Turbine and Station Auxiliary systems, Balance of plants for Hydro Power Station and related Services.
Installed manufacturing capacity:2500 MW/annum.
Two units manufacturing hydro turbines.
In the market for more than three decades.                    
Dedicated shop area of over 100000 sq. meters.
Ultramodern model development and testing facilities.
Sophisticated CAD/CAM facilities.
ISO 9001 Certification.
ASME "Q" stamp for fabrication facilities.


	



Hydro Generator

Hydro generator is a synchronous alternator driven by a hydraulic turbine.
Motor is synchronous motor to drive pump.
BHEL Bhopal is a leading supplier of large,medium & small hydro generators,motors,bulb generators and related services.
Installed manufacturing capacity : 2500 MW
Sophisticated CAD facilities
ISO-9001 certification
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Heat exchanger

Thermal group of BHEL-Bhopal was formulated in year 1968 (Initial collaboration with M/s AEI -U.K. took place in year 1970) and started its production from year 1971 onwards.  Subsequently, new collaboration agreement with M/s BALCKE DURR- Germany for Moisture Separator Re-Heater (MSR) took place in 1987.  MSR to this new design were manufactured and supplied for 236 MW RAPP 3, 4 & KAIGA 1, 2 and 500 MW TAPP 3&4 Nuclear plants.  
BHEL-Bhopal Thermal group  products manufactured and supplied all over India to different State Electricity Boards and exported to countries like LIBYA, Malaysia, Azerbaizan, Bangladesh, OMAN etc. major customers of thermal equipments are State Electricity Boards and NTPC. Similarly Industrial Heat Exchangers have been supplied to IFFCO, FEDO, RELIANCE, GAIL, ONGC, IOCL, etc. Production of some of the other products like Rubber Expansion Joints, Flash Tanks, Miscellaneous storage tanks and Butterfly valves added in subsequent years.
All the Thermal products are tailor made and customer specific product. and Customer requirements are continuously captured through pre-tender and post tender discussions, contract review etc. Perception is collected through customer surveys. 
Thermal group products are Technology intensive and therefore Technology development is of strategic importance. Product technology is continuously upgraded through in house development projects/ or Technical Collaboration.
Heat Exchanger
Auxiliary Heat Exchangers
Different types of auxiliary heat exchangers are being manufactured at BHEL. Depending upon application these auxiliary Heat Exchangers are named as
. Air Coolers (CACW)
. Oil Coolers (Shell & tube type / Frame and tube type (Single tube & Concentric double tube construction) / OFAF), Plug in type
. Water Water Cooler (Shell & Tube type)
. Hydrogen Cooler etc. (Frame and tube type).
. Air Cooler CACA ( Duct and tube type)
These coolers are accessories to main equipment’s such as Generator, Turbine, Transformer , Motors, etc. hence special attention is given to make these coolers compact in design and for trouble free service.
To ensure long life of these coolers materials for different components is decided carefully considering its application and water chemistry. Constructionally these coolers are very easy to maintain.

Technical Information/Application
Air coolers, Oil coolers, Water-Water coolers and Hydrogen Coolers act as accessories to Transformers, turbines, Motors and Generators, etc.
In Generator, Air Coolers are used to cool the generator air which is a closed circuit air of maintained humidity and which in turn cools winding of stator. In turbine, oil coolers are used to cool bearing oil or the oil which in turn cools the rotating parts. Similarly, Transformer Coolers are used to cool transformer oil by air or water. These coolers play an important role in smooth functioning of the main equipments. CACW type and CACA type air coolers are also used for cooling air, which in turn cools motor windings.
Industrial Heat Exchangers
Industrial Heat Exchangers, as the name implies are  used  in  industries  dealing  in   various types of chemicals. In general Heat Exchangers used are of shell and tube type construction. Main components of  shell and  tube type heat exchangers are tube nest assembly; shell assembly and types of enclosure i.e. end closing.

BHEL is manufacturing different types of shell and tube type heat exchangers   for  Industries  like  Refineries , Petrochemicals   and Fertilizers, etc. Since different  type  of  chemicals  is involved   in Industrial Heat Exchangers, material selection becomes an important criteria.

BHEL is capable of doing special types of mechanical design apart
from   normal  design  of  shell, tubes , dished ends ,flat covers, backing  ring  and  flanges  etc. Special type of mechanical design covers design of eccentric/concentric types of shell i.e. kettle type construction , reverse flange type design, fixed  tube  sheet with bellows, high  pressure  enclosures  , and   double    pipe type heat exchangers.

BHEL  is  having  a vast  experience of manufacturing and supply  of Heat  Exchangers  with  Carbon steel , stainless steel, Alloy Steel and Non-ferrous tubes and shell materials. In   addition  to   the  type  as  mentioned  earlier , Cladded Exchangers also have been supplied by BHEL. Various types of constructional features as described in TUBULAR EXCHANGER MANUFACTURER’S ASSOCIATED (TEMA) Standard can be offered by BHEL.
Feed Water Heaters
BHEL is manufacturing feed water heaters for power stations of Unit Rating up-to 250 MW Thermal Power Project since more than last 25 years. Feed water heaters (both High pressure and Low pressure) are used in feed heating system of regeneration cycle by heating feed water by steam extracted from suitable stages of turbine. Over the years design and technological developments took place and at present feed heaters with stainless steel tube materials are being used for longer life expectancy. Both Horizontal and vertical type of heaters are manufactured with highest standard of engineering to provide reliability in operation. Feed water heaters are designed as per HEI standard and high pressure heaters comes under purview of Indian Boiler Regulations. Hence these are designed and manufactured in strict compliance to applicable code requirements.

Technical Information/Application
- The high pressure & Low pressure feed water heaters are employed to increase the overall efficiency of the regenerative cycle by heating the feed water by the steam extracted from suitable stages of the turbine.
-  The feed water passes through the 'U' tubes and the steam/drain (condensed steam) passed over the tubes. These heaters are located in feed water heating cycle and feed water going to boilers is heated with steam extracted from different stages of turbine resulting in saving of energy and increased efficiency. Feed heaters play a vital role in power plant. The heaters are, therefore, subjected to very onerous duty and hence the design and manufacture of both type of heaters, i.e. High Pressure heaters and Low pressure feed water heaters complies with the highest standard of engineering to provide adequate reliability in the operation of these heaters. Both High pressure & Low pressure feed water heaters come under purview of Indian Boiler Regulation hence compile with all code requirements. 
Moisture Separator Re-heater (MSR) 
In Nuclear Turbines the Moisture separator re-heater  is a thermo-hydraulic junction where two-phase (steam/ water) flows interact, while separating the high energy phases and exchanging heat. 
The superheated steam contributes a net electric production gain and promotes extended turbine blade life.
Projectwise Details Of 236 Mw And 500 Mw Moisture Separator And Re-Heaters  Manufactured 
And Supplied By Bhel Bhopal (22  No’s).
	SL.NO.
	PROJECT
	No's
	YEAR OF SUPPLY

	1.
	KALPAKKAM-I           (MAPS)
	02
	1975

	2.
	KALPAKKAM-II          (MAPS)
	02
	1976

	3.
	NARORA - I                (NAPS)
	02
	1982

	4.
	NARORA - II               (NAPS)
	02
	1983

	5.
	KAKRAPARA - I         (KAPS)
	02
	1991

	6.
	KAKRAPARA - II        (KAPS)
	02
	1991

	7.
	RAPP - III                    (RAPS)
	01
	1993

	8.
	RAPP- IV                     (RAPS)
	02
	1994

	9.
	KAIGA - I                     (KGS)
	02
	1993

	10.
	KAIGA - II                    (KGS)
	02
	1994

	11.
	TARAPUR-III      (TAPP)
	01
	2002

	12
	TARAPUR-IV      (TAPP)
	02
	2003

	 
	                       TOTAL
	22
	 


Note : 
1. Above s.no 1 to 6 - 236 mw moisture separator and re-heaters were manufactured and supplied as per the design from then m/s GEC UK(presently M/S Alstom UK). 
2. Above sno 7 to 12 - 236 mw and 500 mw moisture separator and re-heaters were manufactured and supplied as per the design of M/s BALCKE DURR Germany. 
Moisture Separator (MS)
The quantity of water formed due to expansion of steam in the steam Turbine is considerably high in Nuclear Power plant and particularly in lower rating plants where steam entering H.P Turbine is of low pressure and temperature.  
After expansion in H.P  Turbine steam becomes wet and water content is quite high in  the order of 15% to 20%.  Removal of moisture becomes essential in these Turbines before further processing to increase efficiency and to avoid corrosion and erosion damages to turbine components.
To separate the moisture content of this wet steam ,Moisture separator is employed. This separator works on the principal of Loss of Kinetic energy and employs  fine separators. Steam enters these carefully arranged fine separators through coarse  separator and dry steam is separated through steam outlet at top, drain is collected  through the connection at the bottom. Devices such as vortex breaker, level controller and water level gauges are suitably mounted for smooth operations and monitoring. 
Rubber Expansion Joints
Rubber Expansion Joints (REJ) consists of  Bare Rubber Bellows and are employed in cooling water pipe line of Condensers as well as pumps to absorb differential thermal expansion/movements so that the equipments such as Condenser , Turbines etc. are not affected by the thermal expansion. 
There are two types of RE joints for Condenser CW  pipe line applications  i.e. Pressure Balance type and Compensating type. 
For cooling water pump applications Ordinary type or Conventional type RE joints are used.
Miscellaneous Flash Tanks
Flash tanks are cylindrical tanks having end enclosures as flat heads or dished ends and are used in Feed heating cycle to allow drains of different temperatures and Pressures to "Flash " and mix to form a common stabilized drain and vent for feeding in Condenser. These individual drains, if allowed to enter the condenser directly will cause flashing inside Condenser leading to thermal imbalance which may cause damage to tubes and their internals. 
These tanks have adequate thickness based on design conditions . The designing of Flash tanks require utmost care that must be taken into account while calculating geometry of the tanks and special type of nozzle connections. These Tanks always remain under high vacuum condition during operation.
Miscellaneous Storage Tanks
Misc. Tanks are important part of a TG or Auxiliary plants and may include different oil tanks such as Dirty oil tanks, Clean oil tank and Oil unloading vessel, Equipment cooling water tank, DMCW tanks, Condensate surge tank, Potable water tank, Service water tank etc. 
These tanks are used for storage of different fluids and thus are required in specific capacity depending on volume of the fluid to be handled.
Excitation control Equipment
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	Excitation Control equipment for Hydro, Thermal Neuclear, Naval and Industrial applications.

 Excitation control equipment (automatic voltage regulator (AVR) and static excitation equipment-(SEE) for semi-static, static and brushless type of excitation system.
Complete range of Digital AVR and SEE available to suit all types of systems and generators added to product profile in the year 2003.
More than 35 years of field experience.

More than 600 AVRs operating satisfactorily at various Hydro, Thermal and Industrial Power Plants. A number of captive power plant installed in Sugar, Cemical, Paper and other industries are also equipped with BHEL make AVRs

Total system solutions on offer

Retrofitting of old excitation control system with latest state of art digital systems

Dedicated shop area with modern manufacturing and testing facilities


	


	


Steam Turbine

Turbines
1) Design, Manufacturing, Erection, Commissioning and Services of :
· 30 MW, 120 MW Steam Turbines
· 236 MW Nuclear Turbines.
· 15000 SHP Marine Turbines
· 210 MW  Steam Turbines.
 2) Supply of Spares and Repairs of above Steam Turbines.
 3) R & M and Life assessment studies of BHEL & Non BHEL TG sets.
 4) Repair and Supply of Spares of 210 MW and 500 MW KWU Turbines.
 5) Repair and supply of Spares for Non BHEL TG Sets. 
Diversified Projects
         For IPR and ISRO : Manufacturing of various components.
Transformer & Switch Gear

A Leading Engineering Enterprise which Supplies wide Spectrum of Power Transmission Systems/ Solutions from a single entity
A Leading Transformer Manufacturer Offering wide range of Transformers
Installed manufacturing capacity:18000 MVA/Annum with dustproof facility in critical areas. The capacity is being augmented by another 12000 MVA/Annum with totally dust proof facility
Annual Sales Turnover Range: US$ 100 Million
Having nearly 4 decades or over 30,000 man-years of experience
Facilities updated with investments of over US$ 40 Millions. 
Dedicated shop area of over 80000 sq. meters and unique Ultra High Voltage testing facility 

ON-Load Tap Changer
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	A leading On Load Tap Changer (OLTC) group involved in Design, manufacturing, commissioning and services of  Tap Changers.
Market leaders in India 
Latest Technology incorporating high speed resistor switching of  OLTC
Capacity to supply 500 nos. OLTC
Experience of more than 4 decades.
Annual sales turnover Rs15 crores or US $2 million 
Dedicated shop area of over 10,000 sq meters
Complete system for parallel operation of transformers and  remote Tap changer control panel.


	

	


	



Large Current Rectifier
SCR Division of BHEL, Bhopal has been supplying wide range of Large Current Rectifier Equipment since year 1969.
The large current rectifier equipment provides DC power for electrolytic process of electro-chemical, aluminum & graphite industries.  BHEL have so far supplied more than 60 units of about 16,00,000 Kilowatt rectifiers for caustic soda, aluminum smelter and graphite furnaces.
Some of the special features of the large Current Silicon Power Rectifier Equipment are listed below:
· Compact and Rugged design
· PLC controlled Rectifier (Hot standby option available)
· HMI for control, annunciation, status display
· Interface with customer SCADA possible
· Operates in both current and power control modes
· High Efficiency
· Accuracy of control + 1%
· Uniform current sharing
· Large safety margins in Design
· Easy maintenance and monitoring
· Single rectifier unit up to 60 KA
· Auto/Rectifier Transformer & IPT 
· Transductors – housed in single tank 
· Externally mounted on-load tap-changer 
· Non magnetic aluminium rectifier structure 
· FRP covers to avoid eddy current losses
· Steel shields
· Suitable for tropical conditions
· Choice of cooling
A rectifier equipment comprises an assembly of semiconductor diodes mounted on heat sinks along with series connected fuse and surge voltage protection components, all suitably enclosed and a separately mounted transformer. Additional items, such as interconnections, control cubicles, switchgear, AC/DC measuring system, AC/DC bus bars are included in scope of supply when required.
For large current applications above 25kA, important advantages are gained by mounting the rectifier assembly in close association with the transformer known as 'Rectiformer' by combining the two units into an integral equipment (a) The space requirement is considerably reduced (d) Both preparatory & erection work at site is minimized (c) AC. bus bars connections are reduced to minimum.
Control and Relay Panels
Experience in the field for more then 40 years.
More then 15000 panels supplied to major customers in India and abroad. 
Capability to develop complete control of protection schemes for generation and transmission systems to suit customer requirements.
Applications of latest state of the art numerical relays with communication facility.
Design of control of relay boards based on latest engineering practices, high degree of reliability and  aesthetic consideration.
Transportation
BHEL's involvement in the transportation sector has been marked with rapid growth. 
Today over 85% of Indian Railways, one of the largest railway networks  in the world, is equipped with traction equipment built by BHEL. 

The range includes traction motors, traction generators/alternators, transformers, sub-station equipment, vacuum circuit breakers, locomotive bogies, smoothing reactors, exciters, converters, inverters, choppers and associated control equipment, viz. master controllers, HSCBs, chopper controllers brake and door equipment, electronic controls including software based controls extending to rolling stock and other transport applications. 

BHEL has manufactured and supplied large numbers of electric locomotives ( upto 5000 hp) to Indian Railways and Diesel Electric Locomotives ranging from 350 hp to 2600 hp to cement, steel and fertilizer plants, thermal power stations, coalfields, ports and other medium and large industries. This has established BHEL as a leading locomotive manufacturer in the country.

Diesel Multiple Units, underground Metro-rail system at Calcutta, Electric Multiple Unit (EMU) services at Mumbai, Calcutta, Chennai & Delhi operate on drives and controls supplied by BHEL.

BHEL has also started the supply of equipment for Dual Voltage EMUs with 3 phase technology.
To contain air pollution & to conserve mineral oil resources, battery powered road vehicles are in operation in various cities, BHEL is also ready to undertake turnkey execution of LRT, MRTS & electric trolley bus.
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OIL RING
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BHEL is the only manufacturer of complete Land Drilling Rig in India. 
BHEL has supplied 84 Land Rigs to M/s ONGCL and M/s OIL India Ltd. 
BHEL has proven capability of designing, manufacturing and commissioning of different type of land rig ranging from E 760, E 1400, E 2000, E 3000 , Mobile Rig, Desert Rig and TBA Rig (Transportable by air). BHEL built E 3000 Type rig has capability of drilling up to 6 Km to 10 Km depth.

BHEL has executed R&U of 20 Nos. BHEL/ Imported Land Rigs, to tailor made customer specification, to rejuvenate old rigs and meet growing customer requirement. R&U of 16 more rigs is in progress

Rig Electrics are manufactured and supplied by BHEL Bhopal Unit.
FEBRICATION

483 strong workforce of engineers, supervisors and highly skilled artisans; which include about 200 qualified welders and welding operators.
 

20,000 tons of diversified fabrication capability
 

More than 40 years experience in fabrication & welding. 
Total Engineering solutions & consultancy services for all kinds of fabrication and welding problems
 

Accredited with ASME ‘U’ stamp by American National Boiler Board to manufacture Heat Exchanger and Pressure Vessels since 1989.
 

All systems qualified and maintained to ISO 9001 and ISO14001 standards
 

Fully developed ancillary industries within 2kms distance to meet any emergency requirements
 

THARMAL POWER STATION

BHEL is the largest producer of power generating equipment including turbines, generators, boilers and auxiliaries in the country. BHEL has already supplied thermal sets upto 500 MW rating and has the technology to go upto 800 MW. BHEL manufactured 500/236 MW Nuclear sets are also installed in the country.

The BHEL manufactured sets accounts for 65% of total installed capacity in India. There is ample scope for improving the plant availability by cutting down the shut down period, by Renovation & modernization , Rehabilitation and by timely arranging the spare parts and other services. 

Based on our more then 35 years experience in the field of Design , manufacturing , erection and operating experience , services in steam turbine , BHEL is undertaking Renovation and modernization of BHEL & NON-BHEL Thermal Power Plants. This includes, Life assessment studies recommendation for up-rating / upgradation ,also includes retrofitting, repairs, overhauling , with improved efficiency and heat rate and performance guarantee for a reasonable time period. Spares for TG sets : For preventive and capital maintenance, these can be planned in advance, but it is difficult to predict and to organize the same in case of sudden break-down specially in case of non-BHEL sets due to various constraints. BHEL has taken lead role by providing specialized services, retrofitting renovating and supply of even such spare parts for which complete design information and manufacturing drawings are not available from original suppliers.

Renovation & modernizations (R & M) projects:

We have successfully executed R & M of 2x121MW Korba TPS sets. While 2x120 Ukai TPS is under execution, besides we have R & M of received order for 2x120 MW Gandhinagar TPS which is under advance stage of engineering & procurement.

Hydro-Mechanical Gates for Hydro Projects

BHEL has expertise in the design of the hydro mechanical equipments for the water resources projects. Various types of gates and hoists including vertical lift gates, slide gates, radial gates, sector gates, draft tube gates, stop logs, bulk heads, electrical hoists, hydraulic hoists, gantry cranes, screw hoists, mono rail hoists etc. are designed and manufactured in BHEL.
Tjermal System Engineering (TSE)
TSE is engaged in Project Engineering Work for Renovation & modernization, Thermal, Nuclear & Industrial Power Plants for TG Island.
Main activities include :
· Optimum Design & equipment layout of power house commensurate with environment protection requirements.
· System Design & Development of P & IDS.
· Pipe stress & flow analysis & optimum pipe layout design.
· Upgrading of regenerative system and turbine integral system
· Integration with other units of BHEL & other agencies for interface issues
· Selection and sizing of various auxiliary equipment including piping & valves.
· Preparation of specification & procurement of bought out equipment & items
· Reliable control and protection for turbine, generator and auxiliaries.
· Instrumentation Design, procurement and supply.
· Design & Supply of PLC/DCS for TG & Power Plant.
· Design & Supply of MCC, LAVT, NH cubicles.
· Retrofit, renovation & modernization of Turbines, Generator and TG island auxiliaries.
· Offering engineering and site support services for erection, commissioning and R & M jobs.
STANDARDS

The design, manufacture, fabrication, installation identification, and testing of equipment covered by this specification shall comply with the latest edition of the appropriate standards of the following unless. Specified otherwise in this specification :
· British standard Specification-132-Steam Turbines.
· British Standard specification-2613-The Electrical performance of Rotating Electrical Machinery.
· British Standard specification-752-Test code for Acceptance Tests for steam turbines.
· Indian Boiler Regulation.
· American Society of Mechanical Engineers-Boiler and Pressure Vessel Code.
· American National Standard Code for Power, ANSI B31.1.0
· ASME and ASA Power Test Codes.
· American Society for Testing and Materials.
· American Standard Association-C50. 1 Synchronous Machines.
· Standards of the Heat Exchange Institute of USA.
· Standards of the Hydraulic Institute of USA.
· Standards of the Institute of Electrical and Electronics Engineers (USA).
· Standards of ‘The Canadian Electrical Manufacturers Association’.
· Standards of ‘The National Electrical Manufacturers Association’.
· Station of ‘Instrument Society of America’.
Contact Address:
Addl. General Manager
Steam Turbine Sales (STS)
Block VI WW SF
Piplani, BHEL Bhopal
Tel.: +91-755-2505060
