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0
 COMMITMENTINTEGRITY
 MISSION QUALITY
 Presentationon
 Outsourcing and Vendor Development at HAL12 Sep 2015
 Hindustan Aeronautics Limited
 http://www.google.co.in/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=wStcTvOBErp9XM&tbnid=ZPu2kGkNyOZygM:&ved=0CAUQjRw&url=http://www.bharat-rakshak.com/media/AeroIndia2009/ashokramkumar/Su-30+mki.jpg.html&ei=UKD_UdDBO4eyrAeVr4CACQ&bvm=bv.50165853,d.aGc&psig=AFQjCNGkFLB_Ov_bwfIn9Fn3RDSTcTzgYw&ust=1375793606295312
 http://www.google.co.in/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=zem185c_ezWVEM&tbnid=HGVMm6LEBgP1OM:&ved=0CAUQjRw&url=http://www.aviationdefence.co.uk/platforms.php?id=2&ei=NKH_UcGmFdGzrAeSmIDgDg&bvm=bv.50165853,d.bmk&psig=AFQjCNHzdW93kFcPnqI8ejNwLT5hGThLxw&ust=1375793808947173
 http://www.google.co.in/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=2buDrWlHStB4gM&tbnid=0IeqZZlTrbVPBM:&ved=0CAUQjRw&url=http://www.flickriver.com/groups/aeroindia/pool/interesting/&ei=6Vr_Ufn9DYrqrQf17ICoDw&psig=AFQjCNH4r1BADCNIRfTirzrwnXmV7n2Qkg&ust=1375774278707695
 http://www.google.co.in/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=voXe2l81Z0tZIM&tbnid=wXA8hhsVWGK_gM:&ved=0CAUQjRw&url=http://www.defence.pk/forums/indian-defence/11195-1st-indian-hawk-trainer-crashes.html&ei=IVH_Ua23Dc2Nrgf3voGIDw&bvm=bv.50165853,d.aGc&psig=AFQjCNHjnOI4I7-QL941vFbQltQBSXUl-A&ust=1375773301324055
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 • Overview of Hindustan Aeronautics Limited (HAL)
 • Procurement process at HAL
 • Quality System at HAL
 • R&D Policy
 • Outsourcing & Vendor Development policy
 • Opportunities and challenges in Aerospace sector
 • Success stories on outsourcing & Indegenisation
 Coverage
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 HAL - TODAY
 “Navratna” Company
 since 2007
 20 Production
 &
 10 R&D Centres
 ISO-9001,
 AS-9100,
 NADCAP
 Certifications
 32,100 Employees
 Turnover : Rs.15,622 Cr
 (2014-15)
 Export
 to
 more than 20 Countries
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 DIVISIONS OF HAL
 Kanpur
 Lucknow
 Barrackpore
 HyderabadKoraput
 Nasik
 Bangalore
 • Aircraft Division • Engine Division • Indl. & Marine Gas Turbine Division • Overhaul Division • Aerospace Division• Foundry & Forge Division • Airport Services Centre • Central Materials & Processes
 Laboratory
 Korwa
 BANGALORE COMPLEX
 • Aircraft Division, Nasik• Aircraft Overhaul Division, Nasik • Engine Division, Koraput• Sukhoi Engine Division, Koraput• Aircraft Upgrade R&D Centre, Nasik• Gas Turbine R&D Centre, Koraput
 MIG COMPLEX
 • Aircraft R&D Centre• Mission & Combat System R&D Centre • Aero Engine R&D Centre• Rotary Wing R&D Centre
 DESIGN COMPLEX
 • Helicopter Mfg Division• Helicopter MRO Division• Barrackpore Division• Composite Mfg Division
 HELICOPTER COMPLEX
 • Transport Aircraft Division, Kanpur • Accessories Division, Lucknow • Avionics Division, Hyderabad• Avionics Division, Korwa • Aircraft Systems and Equipment R&D Centre,
 Lucknow & Korwa• Strategic Electronics R&D Centre, Hyderabad• Transport Aircraft R&D Centre, Kanpur
 ACCESSORIES COMPLEX
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44
 CURRENT OPERATIONS – MANUFACTURE
 HAWKSU-30MKI DO – 228
 LCA ALH
 PTA
 CHEETAL
 AircraftManufacture (7 types)
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55
 CURRENT OPERATIONS – REPAIR & OVERHAUL
 Fighters(5 Types)
 Trainers(2 Types)
 Transport(3 Types)
 Helicopters(3 types)
 Su-30 MKI MiG - Bison MiG - 27 Jaguar Mirage
 Kiran Mk I /MK II
 AVRO Do-228 AN-32
 Cheetah Chetak ALH
 AIRCRAFT ROH13 types
 http://www.bharat-rakshak.com/LAND-FORCES/Army/Images2/0545.jpg
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6
 RD 33Garrett TPE 331-5
 Shakti
 ENGINESManufacture (8 types)
 & ROH (18 types)
 AL 31 FPAdour Mk 871
 TM Artouste III LM 2500PTAE-7
 CURRENT OPERATIONS - ENGINES
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 CURRENT OPERATIONS-AVIONICS & ACCESSORIES
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88
 MID-LIFE UP-GRADE PROJECTS
 Mirage 2000 Upgrade
 Su-30 MKI Upgrade
 Jaguar DARIN III Upgrade
 Hawk Upgrade
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 Light Utility HelicopterLight Combat Helicopter
 Fifth Generation Fighter Aircraft Multi-role Transport Aircraft
 DESIGN AND DEVELOPMENT PROGRAMS
 Unmanned Aerial Vehicle
 Basic Turboprop TrainerLight Combat Aircraft (LCA)Intermediate Jet Trainer (IJT)
 ALH WSI

Page 11
                        

1010
 Supporting space programmes through manufacture of Aero structures for ISRO
 Polar Satellite Launch Vehicle (PSLV) Geo-Synchronous Satellite Launch Vehicle (GSLV) INSAT and IRS satellites GSLV MK III Integrated Strap-on Boosters (L-40)
 All satellite structures launched by ISRO till date; Structures for nation’s Mars Orbiter Mission; Crew module for Human Mission
 HAL – SPACE BUSINESS
 HAL & ISRO Relationship
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 PROCUREMENT PROCESS
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 Procurement procedure
 HAL’s Purchase Manual for procurement of material / equipment is hosted on HAL Website –www.hal-india.com . This manual provides details of procurement process by HAL.
 Type of tendering:
 • Open Tendering – In this system, even non-registered vendors are free to participate.
 • Global Tendering – This system is same as Open Tendering except where items to be procured are not indigenously available.
 • Limited Tender – Where only the most likely and suitable sources registered with HAL are addressed.
 • Single Tender – Where offer from a single source is invited.
 • Proprietary Tender – Which is addressed only to a proprietary manufacturer / Original Equipment Manufacturer
 • Licensor/ Licence Agreements - Tender is addressed to only Licensor/Licensor nominated sources and designated source based on licence Agreements
 http://www.google.co.in/url?sa=i&source=images&cd=&cad=rja&docid=ohoxpYOHLtQ_7M&tbnid=ACHO4-P8fyNTHM:&ved=0CAgQjRwwAA&url=http://pse.eletsonline.com/2013/hal-one/&ei=Ocb7UezaC8WsrAe934C4Cg&psig=AFQjCNHNsyEQ27r0jJ3nkljrT0ORTCMXVQ&ust=1375541177303181
 http://www.hal-india.com/
 http://www.hal-india.com/
 http://www.hal-india.com/
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 Source selection/ Registration:• Market exploration by referring Trade Directories, Web-sites, Past Experience, hosting the
 requirement on HAL web-sites, Newspaper ads etc to identify probable sources of supply.
 • Approved vendor will be registered and included in the Vendor’s Directory.Two Bid Tender
 • In this system, the firm has to give two separate offers (Technical Bid & Commercial Bid) in sealedcovers. Commercial Bid of Technically accepted offers only will be open.
 Payment mode• HAL prefers “Direct Payment” i.e. payment within 30 days from the date of receipt of original
 dispatch documents at HAL. All payments will be released electronically through RTGS & NEFT forIndian Vendors and through SWIFT for overseas Vendors
 • In case advance, Payment will be released against Bank Guarantee for equal amount of the valueof Advance Amount
 Integrity pact• HAL has adopted signing of Integrity Pact with vendors wherever the estimated value of each
 contract exceeds Rs. 5 Crs.E-Procurement
 • HAL has adopted e-Procurement system for all types of tender’s exceeds Rs. 5 Lacks
 Procurement procedure
 http://www.google.co.in/url?sa=i&source=images&cd=&cad=rja&docid=ohoxpYOHLtQ_7M&tbnid=ACHO4-P8fyNTHM:&ved=0CAgQjRwwAA&url=http://pse.eletsonline.com/2013/hal-one/&ei=Ocb7UezaC8WsrAe934C4Cg&psig=AFQjCNHNsyEQ27r0jJ3nkljrT0ORTCMXVQ&ust=1375541177303181
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 HAL’s Expectations
 • Registration/ Bidding through HAL’s e-Procurement Portal
 • Comply with Tender’s terms & conditions, HAL ProcurementProcedures/Policies (viz. non-involvement of agents/third party middle men,etc)
 • Avoid cartelization
 • On-time delivery
 • Quality
 • Commitment
 • After sales service/continuous support throughout the life of the fleet
 • To take up challenges & mitigating risks/risk sharing
 Procurement procedure
 http://www.google.co.in/url?sa=i&source=images&cd=&cad=rja&docid=ohoxpYOHLtQ_7M&tbnid=ACHO4-P8fyNTHM:&ved=0CAgQjRwwAA&url=http://pse.eletsonline.com/2013/hal-one/&ei=Ocb7UezaC8WsrAe934C4Cg&psig=AFQjCNHNsyEQ27r0jJ3nkljrT0ORTCMXVQ&ust=1375541177303181
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 QUALITY SYSTEM
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 • Quality Management System conforming to Regulatory and InternationalStandards with focus on Total Quality, Process approach, Customer Focus,Continual Improvement and measurement & analysis.
 • Conformance to• AFQMS of DGAQA , a mandatory requirement.• DDPMAS-2002, a regulatory requirement by CEMILAC, DRDO, MoD• ISO 9000-2008 and AS 9100C Quality Management Systems.• All test labs NABL Accredited• NADCAP (National Aerospace Defence Contractors’ Accreditation Program)
 certification for special processes on need base.• CAR 21 and CAR 145 approvals by DGCA
 • Software IV & V and Quality management to ISO/IEC 12207, TCA-DO-178B, DOD-STD-2167A Specifications.
 • Specific approvals by Aerospace companies like British Aerospace Systems,Boeing, Rolls Royce, Airbus, ISRO, VSSC etc.
 QUALITY SYSTEM AT HAL
 http://www.google.co.in/url?sa=i&source=images&cd=&cad=rja&docid=ohoxpYOHLtQ_7M&tbnid=ACHO4-P8fyNTHM:&ved=0CAgQjRwwAA&url=http://pse.eletsonline.com/2013/hal-one/&ei=Ocb7UezaC8WsrAe934C4Cg&psig=AFQjCNHNsyEQ27r0jJ3nkljrT0ORTCMXVQ&ust=1375541177303181
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 Quality System Monitoring
 QUALITY ASSURANCE
 Annual Corporate Quality Auditby
 Composite Inter-Divisional Team
 Joint IAF-HAL Quality Audit:
 SU-30, HAWK, JAGUAR, MIG-21, ALH,DORNIER, AN-32, CK/CH, MIRAGE
 Surveillance Audit at fixed periodicityBy Certifying agencies:• ISO 9001• AS 9100B with DGAQA representation• NADCAP• DGAQA• DGCA
 Outsourcing • Vendors Firm evaluation
 with DGAQA.• Periodic monitoring by
 HAL.
 Licensor’s / OEM’s Audit at defined periodicity• Boeing• Airbus• Turbomeca• Honeywell• Rolls Royce• Sukhoi Design Bureau• Ruag• Israel Aerospace Industry
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 RESEARCH & DEVELOPMENT POLICY - HAL
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 R&D Policy - HAL
 Aim:
 • The R&D Policy of HAL aims to develop an effective and R&D eco systemto design and develop technologies, products and services throughcreative and innovative R&D efforts
 Objective:
 • To promote research, innovation, system design and technology andproduct development especially in aircraft, helicopters, aero-engines,UAVs, avionics and accessories.
 • To develop indigenous technologies and products to minimize externaldependency.
 • To formulate enabling procedures for R&D including project management,procurement and accounting to address the specific requirements of theR&D projects.
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 R&D Policy for Indigenisation
 Policy:
 • Indigenous development of aircraft systems, LRUs through In-house development,Transfer of Technology, Up gradation Programmes, Repair & Overhaul Programmes andindigenisation for import substitution through Indian Vendors to achieve self-reliance.
 • The Policy provides guidelines for
 Need for indigenisation
 Scope of indigenisation
 Strategy for indigenisation
 Procedures to be followed for Indigenisation with Indian private vendors
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 OUT SOURCING &
 VENDOR DEVELOPMENT POLICY
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 • Based on outsourcing & vendor development guidelines issued by MOD in May2015, the HAL’s outsourcing policy and & procedure manual is being revised.
 • The policy provides development of four categories of vendors:
 First Category: Development of less Technology intensive items viz.Hardware, Rubber items, PCBs, Electrical items
 Second Category: Machining of parts, Fabrication of parts, assembly &subassembly of system
 Third Category: Import substitution, i.e Items which are not technologyintensive but imported.
 Fourth Category: Co-development & indigenization of criticalsystem/Subsystem where Licensor/OEM refused to repairmaintain for entire product life cycle.
 Initiatives taken for implementation of Outsourcing and vendor development policy
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 PUBLIC PRIVATE PARTNERSHIP WITH HAL
 OPPORTUNITIES AND CHALLENGES IN
 AEROSPACE SECTOR
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 ENERGISING INDIAN AEROSPACE
 Developing Tier-1 and Tier-2 Suppliers for• Aero-structures• Machined components• Design packages
 Joint Ventures • 3 with Indian Private Industries• 8 with foreign companies
 • More than 2300 Indian companies registered with HAL
 • Around 25% workload being outsourced
 SYNERGETIC BUSINESS ENVIRONMENT REQUIRED FOR A VIBRANT INDIAN AEROSPACE
 • Design Engineering services related to Airframe & Aero-engines
 • Aircraft Display Systems
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 • Continued Domestic Defence demand
 • Growing Indian economy translated into civil aviation growth
 • Offset Policy
 • Cost Advantage
 • Talent base
 • IT Competitiveness
 DRIVERS OF INDIAN AEROSPACE INDUSTRY
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 HAL’S OUTSOURCING PLAN
 HAL plans to outsource extensively in the new programs covering:
 – System Design
 – Detail Design
 – Engineering Services
 – Manufacturing
 – Tooling
 – Sub-Assemblies / Major Assemblies
 –Ground Handling Equipment (GHEs)/ Ground Support Equipment (GSEs)
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 HAL intends to outsource…
 Project : ALH
 Airframe structure
 FINISHED ACCESSORY DRIVE GEAR
 FINISHED COLLECTOR PINION
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 HAL intends to outsource…
 Project : ALH
 FINISHED INPUT SHAFT
 FINISHED MGB-HOUSING
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 HAL intends to outsource…
 Project : LCH
 Build of structural module
 Scope of work includes:a) Fabrication of Sheet metal
 Parts.b) Manufacture of Machined
 Parts.c) Bush/Bearing press &
 staking.d) Manufacturing of Weld
 Assemblies and others.
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 HAL intends to outsource…
 Project : LCH
 Equipping structural module
 Scope of work includes:a) Pneumatic Tube Assemblies.b) LRU Mounting Brackets/
 System Partsc) Electrical Equipment Panel
 assembliesd) Door Assembliese) Looms/wire bundles &
 Harness
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 HAL intends to outsource…
 Project : LCH Assembly Drawings
 iv. 204P 311H 3001 009-Frame Assy-Fwd iv. 204P 311H 3001 009-Frame Assy-Fwd
 vii. 204P 311H 3001 011 - Frame Assy viii. 204P 311H 3001 012 - Frame Assy
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 HAL intends to outsource…
 Project : LCHDoor Assemblies
 Scope of work includes:a) Fabrication of Machined Partsb) Subassembly of Doorsc) Equipping on structure module-1d) Assembly Checks, ICY & KC checks
 Door: FWD Door -RHApprox. Dimension (h x w):1150 X 775
 Door: FWD Door -LHApprox. Dimension (h x w):1150 X 775
 Door: AFT Door -RHApprox. Dimension (h x w): 1245 X 715
 Door: : AFT Door -LHApprox. Dimension (h x w): 1245 X 715
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 HAL intends to outsource…
 Project : LCHLooms/wire bundles & Harness
 Scope of work includes:a) Fabrication of Looms
 and Wire Bundlesb) Equipping on structure
 module-1c) Continuity & Megger
 checks
 Pictorial representation of Loom/harness in LCH Module-1
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 Tools & Test Equipment
 Jigs and Fixtures
 Ground Handling Equipment
 Test Equipment for Hydro-pneumatic/ fuel/ electrical & navigation systems
 Gauges
 Templates
 Dies
 Other Tools
 Range of Products for Outsourcing
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 Aircraft Components Sheet Metal Components
 Machined Components
 Rubber Components
 Fibre-glass and Composite Material components
 Sub-assemblies
 Mechanical Assemblies
 Welded Assemblies
 Rivetted Assemblies
 Range of Products for Outsourcing
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 Range of Products for Outsourcing
 Hydraulic Systems
 Fuel Systems
 Lubrication Systems
 Avionics
 Electronic / Electrical Systems
 Mechanical Systems
 Other Accessories
 Aircraft System & Equipments
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 LANDING GEAR
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 PIPELINES
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 TYPICAL ELECTRIC LOOMS
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 STRUCTURAL ASSEMBLY
 Flaperon SlatVertical Fin,
 Rudder & Ventral Fin
 Stabilizer Ventral Fin Canard
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 MASTER TOOLING GAUGE
 TOOLING FOR ASSEMBLY JIG & COMPONENTS
 ASSEMBLY JIG
 STRECH FORM TOOL FOR SKINBLOW FORMING FIXTURE FOR
 CANOPY BUBBLE
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 GROUND HANDLING EQUIPMENTS…
 GHE
 - LADDERS & TROLLEYS
 - PARKING AND TOWING EQUIPMENT
 - LIFTING EQUIPMENT
 - SERVICE EQUIPMENT
 TEST EQUIPMENT
 - HYDRAULIC & PNEUMATIC TEST RIGS
 - ELECTRICAL / ELECTRONIC TESTERS

Page 44
                        

43
 Typical Hydraulic Service Trolley Universal Hydro-pneumatic Test Stand
 Engine Mounting Fixture` Hydraulic Jack
 GHEs/GSEs
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 GHEs/GSEs
 Ground Power Units
 Hydraulic Service TrolleyService Air Trolley
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 MRO OPPORTUNITIES
 SPARES FOR OVERHAUL
 STRUCTURAL PARTS
 RUBBER PARTS LIKE SEALS, DIAPHRAGMS
 STANDARD PARTS LIKE NUTS, BOLTS, WASHERS
 LAMPS & FUSES
 AIRCRAFT AGGREGATES
 HYDRAULIC, PNEUMATIC, FUEL
 ELECTRICAL, ELECTRO-MECHANICAL
 INSTRUMENTS & AVIONICS
 ARMAMENT
 MAJOR AIRCRAFT ASSEMBLIES
 UNDERCARRIAGE
 EMPANNAGE
 WING
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 LANDING GEAR INSTRUMENTS
 MAINTENANCE, REPAIR & OVERHAUL
 FUEL PUMPSFlight Control Units
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 PITOT STATIC TUBE PRESSURE RELAY
 TEMP SENSOR P-109M1EXCESSIVE PRESSURE
 WARNING UNIT SDG SENSORS
 MANUFACTURING & REPAIR OF INSTRUMENTATION UNITS
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 FUEL AIR RADIATOR 3268
 AIR TO HEAT EXCHANGER
 6204T
 FUEL TO LIQUID HEAT EXCHANGER
 6208T
 OXYGEN BOTTLE
 NITROGEN BOTTLES
 MANUFACTURING & REPAIR OF INSTRUMENTATION UNITS
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 LANDING LIGHTS ICE DETECTOR THREE COMPONENT
 ACCELEROMETER
 TRANSMITTER MU-616 SERIES-1 MODULES OF ELECTRICAL UNITS
 MANUFACTURING & REPAIR OF INSTRUMENTATION UNITS
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 1. Consistency in product quality & timely delivery
 2. Competitive pricing
 3. 100% assured traceability through proper documentation
 4. Established & reliable quality management system with
 a) Calibrated instruments
 b) Proper storage & handling of components
 c) Good house keeping
 d) Well trained & skilled man power
 e) Well established control on rejection feed back
 f) AS9100C, NADCAP, ISO14001 certifications.
 HAL’s EXPECTATIONS FROM SUPPLIER INDUSTRIES
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 HAL will give business volume and numbers for the future years.
 Orders to the vendor with Long Term Business agreement forcontinued business.
 Distribution of quantity between two or three vendors on the sameorder.
 Utilization of R&D Corpus fund for indigenous development ofComplex Systems, LRUs and advanced technologies with theVendors.
 HAL provides complete technical support to enable vendor prove firstarticle inspection.
 SUPPORT TO VENDORS
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 Supply of technical documents, drawings, process sheets
 Supply of special tools, gauges, Jigs & fixtures if required
 Supply of raw material for manufacture of aircraft components
 HAL supports the vendors in the areas of planning, process,technology, manufacturing, assembly, tooling, inspection and testing
 HAL pre dispatch inspection at vendors’ works.
 Tool drawings for special tools to be fabricated by vendor
 SUPPORT TO VENDORS
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 MAKE IN INDIA AT HAL
 HAL has hosted ‘Make in India’ portal at HALwebsite www.hal-india.com .
 i. Projects for make in Indiaii. Nodal Officer’s contactsiii. New initiativesiv. List of Vendorsv. Procedure and Policies
 http://www.hal-india.com/
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 HAL looks for
 • Long term strategic alliances inco-development and co-production
 • Risk sharing partnership in mutualprograms
 • Partnerships to address both Indianand global customers
 • Joint Ventures in India for hightechnology / sensitive products
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 SUCCESS STORIES - OUTSOURCING
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 PART NO: 01F 1D 2340 001 0ACPART NAME: FRAME #34DRAWING WEIGHT: 11.303 (Kgs)RAW MATERIAL WEIGHT : 517 (Kgs)MATERIAL: AL. ALLOY SPECIFICATION: AMS 4101B(2124-T851)
 PART NO: 01F 1D 2370 001 0ABPART NAME: FRAME STA#37 DRAWING WEIGHT: 10.59(Kgs)RAW MATERIAL WEIGHT : 425.04 (Kgs)MATERIAL: AL. ALLOY SPECIFICATION: AMS 4101B(2124-T851)
 Item: Frame. Vendor: M/s Ramya Technocrafts
 SUCCESS STORIES OF OUTSOURCING – LCA Tejas
 http://www.google.co.in/url?sa=i&source=images&cd=&cad=rja&docid=ohoxpYOHLtQ_7M&tbnid=ACHO4-P8fyNTHM:&ved=0CAgQjRwwAA&url=http://pse.eletsonline.com/2013/hal-one/&ei=Ocb7UezaC8WsrAe934C4Cg&psig=AFQjCNHNsyEQ27r0jJ3nkljrT0ORTCMXVQ&ust=1375541177303181
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 WING SKIN for Hawk ProjectVendor: M/s LMW Ltd.
 SUCCESS STORIES OF OUTSOURCING – hawk
 Part No. : KB571L2073-007Material Size : Aluminum plate, 46X1280X4700 MMMaterial Weight : 775 KgPart weight : 64 Kg
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5858
 Name: MGB Housing
 Design: RWRDC
 Forging : F&F
 MGB HOUSING MACHINING- LUHVendor: Microtech, Hyderabad
 SUCCESS STORIES OF OUTSOURCING – LUH
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 HAWK - POWER PANEL ASSEMBLIESSUPPLIER NAME : M/S.AMPHENOL
 PART NO : SKBHT-86-10-14PART NAME : RH SUPPLY PANEL ASSEMBLYWEIGHT : 22.56 Kg
 SUCCESS STORIES OF OUTSOURCING – HAWK
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6060
 Shakti Engine - Oil Cooling System (OCS)Vendor: M/s Turbotech, Bangalore
 This is the first time that an item of such complexityhas been developed by an Indian vendor conformingto European Civil Aviation rules enforced by EASA.
 It involves the following major units:-• Blower Casing• Blower Wheel assembly• Heat Exchanger assembly. Quantity supplied: 240 nos.
 SUCCESS STORIES OF OUTSOURCING – SHAKTI ENGINE
 http://www.google.co.in/url?sa=i&source=images&cd=&cad=rja&docid=ohoxpYOHLtQ_7M&tbnid=ACHO4-P8fyNTHM:&ved=0CAgQjRwwAA&url=http://pse.eletsonline.com/2013/hal-one/&ei=Ocb7UezaC8WsrAe934C4Cg&psig=AFQjCNHNsyEQ27r0jJ3nkljrT0ORTCMXVQ&ust=1375541177303181
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 JIGS AND FIXTURES - LUH
 Name: Cockpit Jig
 Tool Design: Helicopter Division
 Vendor: Dynamatic Tech. Ltd, Peenya
 Name: Bottom Structure Jig
 Tool Design: Helicopter Division
 Vendor: Space Tech, Peenya
 SUCCESS STORIES OF OUTSOURCING – LUH
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 Anciliary Unit with HAL Premises
 19 Sub assemblies outsourced
 Su-30MKI Sub assys : M/s. Dynamatic Technologies Ltd
 SUCCESS STORIES OF OUTSOURCING – SU 30 MKI
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 SUCCESS STORIES - INDIGENISATION
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6464
 Test Set A : Jaguar GSEVendor : M/s. Prudent Communications
 Test set A is designed specifically to check the engine speed control amplifiers asused with Adour Mk 804 and MK 811 engines. It is self-contained, fullytransistorised air portable instrument requiring a 115 volt 400 Hz single phasesupply. The power may be from either a ground power supply or aircraft supply.
 SUCCESS STORIES - INDIGENISATION
 http://www.google.co.in/url?sa=i&source=images&cd=&cad=rja&docid=ohoxpYOHLtQ_7M&tbnid=ACHO4-P8fyNTHM:&ved=0CAgQjRwwAA&url=http://pse.eletsonline.com/2013/hal-one/&ei=Ocb7UezaC8WsrAe934C4Cg&psig=AFQjCNHNsyEQ27r0jJ3nkljrT0ORTCMXVQ&ust=1375541177303181
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 Micro Turbo Test Set : Hawk GSEVendor : M/s. Electrolinks Technologies
 The Micro turbo Test Set Part No ETPL-BT0472 in lieu of P/N: BT0472 is designed tocarry out two functions:System monitoring- Functional check of the starting system and check for correctsequencing of starting, normal operation and shut down.System simulation-Check for correct sequencing and the operation of the safetycircuits in the starting system (air producer static)
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