11th Oct, 2017
Web Advertisement for Empanelment of R&D Institutions / Experts

BHEL is one of the largest engineering and manufacturing organisations in India, with a wide product range in power generation - thermal, hydro, gas and renewable; power transmission, transportation, industry, etc. BHEL is committed to keeping its portfolio of products technologically competitive and invests substantial resources in R&D for development of new products and technologies and continual up-gradation of existing products. In addition to the Corporate R&D Division at Hyderabad, BHEL also has Research and Product Development (RPD) groups at its product centres in the manufacturing plants. The R&D expenditure has grown four fold in the last five years.

BHEL is looking to further augment its R&D efforts particularly through collaborative R&D and for this it wishes to considerably enhance its ties with R&D institutions, academia and experts in different areas.            BHEL seeks to empanel R&D Institutions* (comprising Academia, Research Universities, R&D labs, Research Institutes, R&D organizations in India and abroad) and 'Experts / Consultants' working independently or associated with R&D Institutions* and having expertise in the disciplines mentioned below for collaborative R&D /  contract research / joint industry programs, etc.  
A. Disciplines /Areas:

1.
Metallurgy, Materials Science and Ceramics
· Creep, fatigue, fracture mechanics, creep-fatigue interaction, damage and life prediction mechanisms, Non Destructive Testing (NDT)
· Corrosion, erosion, wear 
· Oxidation of materials at high temperature, melting related phenomena
· Ceramic materials and fabrication process, porous ceramics, porcelains, glass and composites, refractories, etc.
· Surface engineering, coatings for high temperature wear, corrosion prevention / control, etc.

· Manufacturing and fabrication processes for super-alloy & other specialized materials
· Nano-based materials - high temperature insulation, Graphene based multi-functional smart materials, nano-alloyed smart structural, non-stick coatings (hydrophobic and hydrophilic coatings) and texturing for erosion and corrosion mitigation
2.
Mechanical Sciences

· Heat Transfer and multiphase fluid flow, ventilation & cooling, cryogenics, Computational Fluid Dynamics (CFD) involving Multiple Frame of References (MFR), computational mechanics, impact dynamics, industrial tribology
· Hydraulics & Pneumatics
· Advanced manufacturing technologies, high speed electro-chem, flexible manufacturing rigs
· Acoustic modeling
· Experimental stress analysis, design analysis, structural analysis
· Simulation of process fluids and systems like piping etc.
· Rotor dynamics, high temperature structural mechanics
· Thermal  cycle analysis 
3.
Electrical Sciences

· Electro-magnetics, electrostatics etc.

· Insulated Gate Bi-polar Transistor (IGBT), low speed & direct drive superconducting machines
· Linear machine and magnetic levitation 
· High Voltage Engg-transmission and protection systems, GIS, large HVDC, Smart Grids, etc. 
4.
Electronics

· High rating power electronics, flexible AC transmission systems
· Neural, Bayesian & Computer Networks
· Application Specific Integrated Circuit (ASIC), Field Programmable Gate Array (FPGA), Very Large Scale Integration (VLSI)

· Applied Digital Signal Processing Techniques, DSP based diagnostics etc.
· Embedded electronics, Adaptive Controls, Dynamic Simulation
· Precision, Smart & Wireless Sensors, RFID
· Micro Electro Mechanical Systems (MEMS), Nano Electro Mechanical systems (NEMS)
5.
Computational Techniques

· DIC-Digital Image Correlation techniques, machine vision, photogrammetry 
· UV & laser based non-intrusive diagnostics, condition monitoring systems, conditioning / regenerative system design
· Soft computing / Information processing techniques, grid-computing, data driven modeling, data mining, Design of Experiments (DOE)
· Artificial Neural Networks (ANN), innovation models, 3D-geometry scanning and dimensioning
· Machine Learning Techniques, Semantic / Intelligent Query Search engines; Decision Making Systems for Industrial Applications
6.
Chemical Sciences & Fossil Fuel Sciences 

· High strength / high temperature Polymer Science including insulation applications
· Combustion - Prediction & characterization, kinetics, modeling, slag-indexing, prediction and mitigation of ash-fouling, chemical looping, Oxy-fuel combustion (high radiation heat flux  modeling, simulation)
· Capture, measurement & control of pollutants, trace elements, adsorbents and abatement techniques
· Molecular sieve – membranes, Water Chemistry, Gas Applications 
· Carbon Capture - sequestration and storage systems, gasification, Coal to liquids and poly-generation, underground coal gasification, coal bed methane, coal water slurry systems

· Hydrogen Energy – generation,  storage and distribution technologies, syngas-to-H2, High Temperature PEMFC, Solid Oxide Fuel Cells, water splitting
7.
Welding / Metal Joining

· Joining Science – Surface engineering and tribology, welding simulation (physical and numerical), weld joint design and design calculations, etc., repair welding, heat flow/ analysis & modelling, simulation using thermal cycle simulator
· Specialised welding processes – Beam welding processes, solid state welding processes etc, , Welding power source characterisation, application of advanced tools like ANN for mechanisation and automation applications, additive manufacturing, Metal transfer analysis through high speed photography of welding arc and weld pool, qualification of process and consumables
· Weldability – ferrous and non ferrous materials, high temperature materials,   Creep/fatigue/ fracture/ corrosion/ erosion of weldments and their interactive effects, mechanics in welding, weld failure analysis, welding process monitoring and control, Heat-treatment processes in furnaces
· Non-ferrous welding - dissimilar materials joining, slag metal reactions, gas metal reactions, arc physics and metal transfer analysis, Welding Heat-treatment and fabrication of non-ferrous materials like Titanium & Aluminium, etc.
· Testing of Welds –advanced metallography / fractography / chemical analysis, mechanical and metallurgical evaluation of weldments, seam tracking techniques, Distortion control of components and assemblies, Residual stress measurement & remaining life assessment techniques, NDT of welds
· Welding Consumables – Alloying elements, electrodes and fluxes for high temperature applications
8.
Civil 

· Concrete – High strength concrete preparation, validation of concrete structure & foundation
· Structures – Validation of finite element design of framed vibrating foundations, failure rectification
· Earthquake Engg – Seismic analysis and qualification of vibratory & static equipment on elevated structures
· Energy dissipation mechanisms for seismic force reduction in structures, validation of seismic load on structure 
· Geotechnical Engg –  ground improvement
· Liquefaction study in Ash pond areas / very weak soil
· River / Sea water – intake and outfall system, Pre-cooling channel water flow, water breaker etc.
· Wind effect study on tall structures – Lab test of scaled model or simulation 
9.
Renewable Energy
· Optical interaction with matter at absorber & anti-reflective layer levels
· Homo junction and hetero junction characteristics in semiconductors, photovoltaic conversion, charge transport in semiconductors
· Crystalline and Thin Film solar cells, Passivated Interface Hetero-Junction (PIHJ) / Hetero-Junction with Intrinsic Thin Film (HIT), organic, selective emitter, rear contact solar cells
· Concentrated Solar Thermal Power (CSP) systems based on Parabolic Trough Collectors, Linear Fresnel Reflectors, Power Tower with Heliostats 
· Sun tracking systems for solar PV and CSP
· Solar Refrigeration / air conditioning
· Solar steam generation systems, thermal storage systems
10.
Knowledge Based Engg (KBE)/ Product Lifecycle Management (PLM)
· Configurator Software (Knowledge and Inference Engines) for ETO(Engineer to Order) products 

· Integration of legacy programs into KBE framework 

· Implementation experts in Enterprise wide PDMS  (Product Data Management systems), PLM 

· Virtual Reality (for large CAD Visualization and Design approvals) 

· Digital manufacturing 
· Interface experts for PLM and ERP
· Software Project Management wrt KBE & PLM
· Database /Data Mining / Datamarts wrt KBE & PLM
B. Ways of Collaborative R&D to address the Disciplines / Areas mentioned above: 
The collaborative R&D could be in the form of joint R&D work on assignment basis / long term basis through MOUs / long term tie ups; technical consultancy for specific projects; design vetting; design verification; design buying; testing; characterization; specialized engineering software codes; modelling; expert guidance on annual retainership basis; short term visits for technical talks and discussions, joint working in research organizations, labs, participate in Joint R&D programs, sponsoring research projects, sponsoring for doctorates, exchange of experts for training / advance education, University Chairs etc. 
C. Terms and Conditions:

1. Empanelment will be based on criteria such as 
a. Qualifications, demonstrated experience, patents granted, papers published, awards received and number of projects completed in the relevant field, etc. for individual experts and  
b. Type of institution, number of years of operation, present manpower expertise available, papers published, patents granted, number of projects / processes  licensed and commercialized, total number of projects completed in the relevant field, etc. for R&D institutions.    
2. BHEL could seek further information or details before empanelment.
3. BHEL reserves the sole right for empanelment.

4. The Empanelment facilitates collaborative working for R&D Projects. Whenever a need for R&D work in a particular area / discipline will arise, BHEL will contact the R&D institutions / Experts who have expertise in that area.
5. A Non Disclosure Agreement (NDA), if required, will be signed with the expert / institution whenever needed.
6. Specific Agreement spelling out the details such as scope of work, time frame, remuneration, deliverables, ownership of IPRs etc., will be entered into with the expert / institution for each specific R&D project. 
7. A Memorandum of Understanding (MoU) / Memorandum of Agreement (MoA) could be entered into with an R&D institution on long term basis, specifying areas that could also be long term contracts with pre-agreed terms and conditions.
Interested R&D Institutions*/ Individual Experts are requested to download “Response Format for R&D Institution Empanelment” (F-1) / “Response Format for Individual Expert Empanelment” (F-2) and submit the completed format, together with other required documents, by email or post, to:
Dr Kulvir Singh

General Manager

Corporate Research and Development Division,

Bharat Heavy Electricals Limited,

Vikasnagar, Hyderabad-500093

Phone/ FAX: +91-40-23770692
Email:  rnd-directoryofexperts@bhel.in 
* R&D Institutions (comprising Academia, Research Universities, R&D Labs, Research Institutes, R&D Organizations in India and abroad)
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