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ABSTRACT

Aircraft maintenance consists of a number of complex activities, typically referred to as Servicing,
Maintenance Repair and Overhaul (SMRO). The associated maintenance problems are many
requiring attention of the oversight authorities. Outsourcing such complicated areas to outsiders
is risky. But it can be done through close monitoring with the outsourcing agencies with
comprehensive ‘Service Level Agreements’, to attain the high level proficiency. The Indian
Aircraft Industry on an average expends more of its financial resources along with time and effort
on SMRO activities annually than on manufacturing, design and development activities. Many of
the reputed international companies are collaborating with Indian Aircraft Industries to promote
and build better products quickly and cost-effectively through its facilities. For more than seven
decades IAI is providing the design-to-build aerospace solutions, new indigenous aircraft design
with complete ergonomic expertise. The reason for such outstanding performance is, the right
frame work followed by IAI, by outsourcing the non-core activities to its partners, with
constructive oversight on them, enabling IAI to concentrate on its core-competencies. As global
delivery and outsourcing become key strategies for the aerospace industry, IAI’s policies allows
its partnership companies to achieve product service excellence in their areas with cost savings,
accelerated time to market, and gain competitive advantage. IAI could accomplish this through
utilization of several onshore and offshore resources and augmentation of the state-of-the-art
design facilities available in-house with IAI’s precise decision making in terms of either
‘outsource’ or ‘in-source’ at right time.
Key Words: Aircraft maintenance, Servicing, Maintenance, Repair & Overhaul (SMRO),
Aircraft Check, Maintenance Problems, Continuous Airworthiness Maintenance Program
(CAMP), New Technology Directions.

1.

Introduction

Aircraft Maintenance is a complex, comprehensive and ongoing continuous process. The
complete aircraft needs to be inspected, maintained, modifications are to be carried-out and the
necessary parts be replaced to uphold the international standards mandate by the oversight
authorities like CAA, FAA, JAA, CEMILAC, RCI etc., In general aircrafts are required to be
maintained with proper condition monitoring in all the assemblies, sub-assemblies, Rotables,
Shelf-life-parts and Line Replacement Units after a stipulated period of time or flight hours/ flight
cycles. Also, some aircraft parts/articles will be having a specific life (flight cycle/ shelf life) limit
and are to be replaced hence, immediately upon reaching the threshold limits. Several aircraft
parts are to be replaced because of their Shelf Life/ Flight Cycle expiry and many other parts are
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to be examined for snags as per norms for ensuring the safety of the flight. In general the
following are the various maintenance tasks performed in routine –
 Cleaning the aircraft and its main Avionic components.
 Cleaning and checking of Shelf Life parts as per Standard of Preparation (SOP)
 Avionics Maintenance
 Application of corrosion prevention compound
 Parts lubrication and overhaul.
 Draining of leaked fluids and checking the trouble shooting fuel systems
 Servicing of hydraulic and pneumatic systems
 Replacing rotables and LRUs as per guidelines
 Inspecting and checking for general wear and tear
Avionics Maintenance is crucial field of aircraft maintenance and is dealt with electrical and
electronic systems. These parts are vital for the safety of the aircraft. The navigation and
communication systems in avionics including radars, instruments, computer systems, radio
communications, and global positions systems (GPS) maintenance requires scrupulous
examination. A strong knowledge of electrical wiring, looming and technical skills are required
for working in avionics maintenance. Thus aircraft maintenance activity in totality is a critical and
crucial responsibility to work professionally to ensure the safety of passengers and maintain
reputation of the SMRO team in particular and IAI as an organization in general.
The ‘International Aircraft Advisory Circular’ explains that the aircraft maintenance programme
needs to go with specific objectives for the safety of the Aircraft and the passengers. “The Specific
objectives are (a) each of the aircraft released to service is airworthy and has been properly
maintained for operations in air transportation; (b) maintenance and alterations that are
performed, or that other persons perform on the aircraft, should be in accordance with the
maintenance manual; and (c) competent personnel with adequate facilities and equipment only can
perform maintenance and alterations on the aircraft”. (FAA, 2008,)
The International Aircraft Safety Advisory Circular 120-16E describes ‘10 elements’ that are a
must for an air carrier maintenance programmeTable 1: Ten Elements of Air-Carrier Maintenance Programme

IAI has interconnected such norms as the part of Service Level Agreements with outsourcing
partners, which are stringent but these regulatory norms are giving better results in terms of
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improved Safety of the Aircraft and improved productivity. These elements are the deciding
factors for an industry, to take decision either to ‘in-source’ or ‘out-source’ the specific part
manufacture or servicing activity.
2.
Aircraft Maintenance Checks
“Aircraft maintenance checks are periodic inspections that have to be done on all
commercial/civil aircraft after a certain amount of time or usage - the military aircraft normally
follow specific maintenance programmes” [Varaprasada et.al., 2014], which are also almost
similar to the commercial/civil operators in view of the flight safety. “Airlines and other
commercial operators of large turbine-powered aircraft follow a continuous inspection program
approved by the Federal Aviation Administration (FAA) US, or Civil Aviation Safety Authority
(CASA) Australia, or European Aviation Safety Agency (EASA) Europe or Transport Canada (TC)
Canada or Joint Aviation Authority (JAA) or Director General of Aeronautical Quality Assurance
(DGAQA) in India or by other airworthiness authorities internationally recognized.” [Varaprasada
et.al., 2014].
“Under the Regulation Authorities oversight, each operator prepares a Continuous Airworthiness
Maintenance Program (CAMP) at IAI under its Operational Specifications or "OpSpecs". The CAMP
includes both routine and detailed inspections. Airlines and airworthiness authorities casually
refer to the detailed inspections as "checks", commonly one of the following: A check, B check, C
check, or D check. A and B checks are lighter checks, while C and D are considered heavier checks”
[Varaprasada et.al., 2014].The Aircraft Maintenance Checks, a simpler view is given in Table 1.
Table 2 Aircraft Maintenance Checks – Simple View
CHECK
LOCATION DESCRIPTION
DURATION *
Daily (before first flight or each stop
when in transit). Visual Inspection,
LINE/
fluid levels, wheels and Brakes,
TRANSIT
At Gate
emergency equipment.
1 Hour
A CHECK

B CHECK

C CHECK

D CHECK

At Gate

Routine light Maintenance, Engine 10 Hours (One
Inspection
Shift/ Overnight)

At Gate

If carried out, similar to A Check but
with different tasks (May occur
between consecutive A Checks)
10 Hours to 1 Day

Hanger

Structural Inspection of Airframe,
opening access panels, routine and
non-routine maintenance, run-in
tests.
3 Days to 1 Week

Hanger

Major Structural Inspection of
Airframe after paint removal,
engines, landing gear and flaps
removed, instruments, electronic
and electrical equipment removed,
interior fittings (seats & panels)
removed, Hydraulic and pneumatic
components removed.
1 Month and above

* Duration generally depends on type of defects found and remedial measures needed.
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Figure 1: Checking of Defence Aircraft at Hanger

3.
Aircraft Servicing - Maintenance, Repair & Overhaul Frame-Work
Figure 1, is the simple indication of aircraft in a hanger being inspected by the inspection team
for various Snags. Figure 2, describes the Aircraft Servicing frame-work in IAI. The Air-line
operator’s in-house maintenance frame-work, Maintenance centre’s responsibilities, Material
and part supplies and component part supplies along with Bought-Out-Items (BOI) inspection
and their coordination requirements are flowcharted in figure-2.
On analysis of various Aircraft maintained by IAI, a total 20 years data with 4142 total snag
occurrences observed have been categorised into three major groups for understanding the
problems attributable to maintenance activity in the aircraft before making a decision to
‘Outsource’.
 Problems related to Maintenance Control – Problems of Maintenance control
are attributed to ineffective maintenance control system through rules,
regulations and standards.
 Problems related to Incomplete Maintenance – Problems of incomplete
maintenance are attributed to the specific prescribed maintenance activity, which
is prematurely terminated. In such circumstances the correct maintenance
procedures been followed but not done completely, as per regulatory measures
such a Rotable or LRU not removed, not fitted or not set correctly.
 Problems due to Incorrect Maintenance Action – Incorrect maintenance
procedure is followed and work has been completed, which did not achieve its
aim. This is because of omissions of the maintainer. This further resulted into a
larger number of second level descriptors compared with Incomplete
Maintenance and is more serious. Setting something in-correctly by virtue of not
performing the task correctly is the reason, rather than as an error of omission.
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Figure 2: Aircraft Servicing - Maintenance, Repair & Overhaul Frame-Work At IAI
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The 4142 snags during inspections of supervisory authorities, as reported by several oversight
authorities have been studied at various levels in the specific frame-work of Aircraft Maintenance
at IAI as shown in figure 2 have further been grouped into the specified three groups as shown in
figure 3.

Figure 3: Aircraft Maintenance at IAI – Snag Analysis Main Groups.

Figure 4: Analysis of Various Types of Snags on Aircrafts in Operation
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3.1

Snag Analysis
The snags are analysed with respect to Maintenance errors, incomplete maintenance,
incorrect maintenance, component failure, Non maintenance and excluded aircraft or its
parts. The several categories of such snag analysis are of following categories as per
International approved Snag Occurrence Reporting (SOR).
Table 2: Aircraft Maintenance – Several Issues related to Snag Occurrences
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3.2 Maintenance Control
Maintenance policies and procedures in the organization contribute to the maximum extent to
avoid errors in maintenance and to achieve high effectiveness of Airworthy Aircraft Maintenance.
Inspection and functional check procedures on the basis of Maintenance Manuals, Log Books,
Work Orders/ Cards, Engineering Documents along with Supporting documents viz. Service
Bulletins, Training Kits, Training materials, All-Operator Advises (AOA), letters, memos,
Inter/Intra company bulletins are taking vital role in detection and rectification of maintenance
issues and to make the flight airworthy. As has been observed from the data, maintenance control
issues contribute significantly to maintenance error in terms of their effect. It is observed that
various errors connected with configuration control, MODs, deferred defects and Airworthiness
Controlling Directives are impacting the safety and reliability of the aircraft. Such errors are
controlled through the systematic documentation and record keeping and were given more
importance by the maintenance engineers at IAI. The inspection teams supervise the partnership
industries with these tools, at every level of Aircraft Servicing and component repair and finally
get inspection clearance from designated Inspection Authority.
a) Scheduled Tasks
Approximately 30% of errors contribute to this and get rectified during scheduled maintenance.
This is achieved through meticulous planning and inspection.
b) Inadequate Tool Control
Inadequate tool control is another major area and many of hazards are attributable to this.
Adequate supervision and team work is the solution for this. The maintenance system at IAI is
automated with computerization and watch out for all the loose tools and tackles with
accountability to each of the specified employee and thus the system is helping in maintaining
good control. Aircraft maintenance personnel in IAI possess their own toolboxes of standard
spanners, screwdrivers and pliers etc. These tools are not subject to any real system of control
other than the owner being responsible for ensuring that none of these tools are left in the aircraft
after completing the task. The kit verification is done by oversight authorities at the partnership
units.
3.3 Incomplete Maintenance
Human lapses are the reason for this incomplete and imperfect maintenance. This typically
involved issues viz., not tightening pipes or screws at the end of a task, omitting of wire locking,
not checking the shelf life items, leaving few rotables with-out checking for snags, etc., to
overcome this problem, IAI is practicing job-card inspection. Once a worker completes his job, the
supervisor will be inspecting it in a sequential manner and all the checking is being monitored by
various sensors/ stroboscopes.
3.4 Incorrect Maintenance
Incorrect maintenance which is of more serious nature of actions including, cross connections,
damage to components and non-adherence to documentation, not adhering to the MODs, not
following the Standard of Preparation (SOP), all of which are indicative of degradation in the
professional standards expected of maintenance engineers. Initial training, re-training and
customer-training activities at IAI are helping to irradiate such maintenance issues.
The fish-bone diagram given in figure 5, indicate various maintenance issues starting with
Maintenance planning, Functional testing and Maintenance execution. The feedback from
customer/ end-user is helping the system to make corrections as deemed fit.
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Figure 5: Fish Bone Diagram for Aircraft Maintenance Failure Analysis
4. Changed Scenarios of SMRO at IAI
The SMRO net-work is changing at IAI during various generations. Till 1990 it is first generation
aiming at functions and the present 4th generation is all about various collaborations and
partnerships. These phases have been outlined in the form of a base diagram given at Figure 6. As
summarized in the figure, the first generation maintenance is Cost Focussed, Fleet Specific and
Functional oriented one. The second generation is revenue generated and focus oriented with
activity specific. The third generation is Asset specific, capability oriented and focussing on
bundled jobs. The fourth generation is collaboration and partnership focussed with proper
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outsourcing, network specific and effects oriented. It is finally the maintenance technician and
the oversight authorities making the maintenance success at IAI.

Figure 6: Change in MRO Network Priorities in last few decades
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Figure 7: SMRO Model Depictions

The present innovative environment at IAI the control measures are giving good results with full
and partial outsourcing. SMRO Model in Figure 7 indicates such measures. One of such imperative
is that treating the Aircraft Technicians as surgeons. All the required standard parts, bought out
items that are generally needed for Aircraft are delivered directly to the exact work locations in
and around the aircraft with-in the hanger. As a result, technicians will always have these parts
at their fingertips. They can pick-up the parts from the individual Hanger’s sub-servicing stores
using Fly pass. This lean concept reduces the wastages, waste of time and effort of MRO providers,
who have to spend managing parts for maintenance in normal route. This innovative concept also
ensures that the right standard parts are delivered to the right aircraft work stations or servicing
stores. The Indian Aircraft Industry treats aircraft technicians like surgeons and offering a
sensible system to achieve cost reduction behind cycle time reduction. It is not an issue, whether
the surgeon is in-house surgeon or a consultant surgeon. It is the work that is getting done in a
most delightful way with-out a chance for any error.
The aircraft maintenance technicians normally work in an aircraft hangar or at the repair centres.
Out-door working is required in case of Aircraft-on-Ground (AOG) situations. The aircraft
technician need to undertake a number of processes including identification of faulty items,
corrosion in the interior areas, inspection, servicing, troubleshooting, removal, installation,
rigging, testing and repairing. An aircraft maintenance technician therefore gets specialized skills
by working on specific type of aircraft viz., helicopter, passenger aircrafts based on size ‘Small,
Medium & Big’, Commercial Aircrafts, Charter planes, and UAVs (Unmanned Aeronautical
Vehicles) with further classification such as fixed wing, turbo-prop, rotary wing and tilt wing
aircraft. It is also most common that the technicians are specific for the specific make and model
of aircraft in many of the international countries – Specialists of Boeing, Specialists of Airbus etc.,.
With all these diversified versions, it is simple truth that the aircraft maintenance technician is
the last line of defence to ensure the safety of the aircraft before flight.
5.

High Risk Occurrence Analysis
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Good number of maintenance errors that were previously noted as a part of total 4142 Snag
Occurrences few can be categorised into the High Risk category. These were shown in the form
of a graph at figure no. 8. The cause and effect diagram/ fish-bone diagram given at figure 5,
denotes the similar indications. The investigation into this could not provide any conclusive
answer. But such errors were seen to be reduced in the 4 th generation MRO net-working with
good portion of MRO outsourced to the consortium partners of the programme. APU Turbine
wheel failure, Ailerons deflection, control cable mis-rigging, Engine fire due to bearing failure,
Structural damage due to heavy landing, Engine diffuser case attachment loosening, Damage to
Airframe, collapse of inner cylinder, Multiple slide failure, Engine Cowling departed aircraft,
un-commendable pitch-up during descent, rudder control jamming, Nose-Landing gear
collapse, Aileron restriction, Smoke in the cabin, smoke in flight desk and electrical looms,
faulty cables catching fire are various occurrences and caused major havoc. The aircraft with
such High Risk Occurrences were analysed and such occurrences now got minimised during
the years 2010 onwards. Computerization of total maintenance activity and customer
education with increased number of technicians in various pockets due to various models of
out-sourcing done by IAI are attributable for such success. After 2010 the Snag Occurrence
Analysis reports do not show-up such failures and indicate the measures taken by various
authorities including the oversight and supervisory institutions.

Figure 8: High Risk Occurrences Analysis
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Figure 9: High Risk Snags Occurrence Report Analysis
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6.
Maintenance Outsourcing
Maintenance outsourcing is a finest form of enterprise resource outsourcing and for the
Aircraft Industry Maintenance Outsourcing has become a very important Management mode
for reducing maintenance cost and obtaining professional support. The Aircraft from
manufacturers have been purchased in the form of either Total Aircraft, Aircraft for final
Assembly, Aircraft in ‘Semi Knock Down’ Units and through Aircraft Manufacture license.
Except the defence aircraft, almost all the civil aircraft of major airline operators goes for Major
Maintenance checks to the Original Equipment Manufacturers or their nominated Maintenance
channels.

Figure 10: Aviation – Maintenance Repair & Overhaul Trends

In the recent past Indian Organizations with Public and Private Partnerships have started
Maintenance Centres for all types of Maintenance checks and for re-building of aircraft, in case
of need arises. Skill Development and facility creation have been identified as major
requirements and Organizations now been started such units in India attracting the overseas
operators to get their aircraft maintenance done in India. All the servicing aircraft require
additional parts, replacement units, Rotables and special avionic items. Some of such units
need special overhaul/servicing at specific reduced temperatures or sometimes at very high
elevated temperatures. Globalization, demand for integrated support services, increase in
outsourcing methods and modalities, focus on Cost Reduction, larger share of new generation
aircraft and their new demands with the growing interests in MRO markets with the aim of
sustainability and profitability changed the total aircraft maintenance scenario and is the new
source of revenue and margin growth as depicted in figure 10.
6.1 IAI - Aircraft MRO
Indian Aircraft Industry has acknowledged that it needs technological and managerial expertise
from foreign ‘Original Equipment Manufacturers’ (OEMs) in line with automation in the industry.
Servicing and repair stations with facilities for Rotables & Line Replacement Units (LRUs) repair
and replacement is critical to the productive operation of the commercial as well as defence
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aircraft. Therefore, clear methodologies are to be established to create a more favorable operating
environment with safety, security and reliability and to catalyze industrial automation with
involvement and collaboration of participating industries Realizing the opportunities in this
sector, several Indian companies, many of which operate in the automotive manufacturing, heavy
manufacturing and diversified industrial units, are planning to collaborate with world famous
aerospace industries to provide Aircraft Servicing & MRO apart from Spare Parts& Line
Replacement Units’ (LRUs) manufacture.

Figure 11 : Aircraft Manufacturing Process – Present and Next Generation
The world’s premier aircraft companies are now coming to India, especially in collaboration with
various aerospace and aircraft industries in the world, including Indian Aircraft Industries,
National Aerospace Laboratories, Aeronautical Development Agency, Aeronautical Development
Establishment, Hindustan Aeronautics Limited, Tata Technologies, Mahindra & Mahindra, Hero
Motors, etc., to help them build better products rapidly and cost-effectively as a part of their
outsourcing programmes. Companies like Infosys are entering into aircraft landing gear
manufacture by providing various structural and system product development services. Indian
Institutional Framework is now going ahead with Skill Development Centers in various areas
including aerospace manufacturing sector to promote outsourcing and to attract such projects
and world renowned organizations like “Siemens” are partners to this skill development.
6.2 New technology directions
IAI is equipped with the latest technology machinery and infrastructure to take on the most
challenging projects of aerospace and updating the technology on day to day basis. “Industrial
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automation and robotics are generating impressive growth with technology related to new
inflection points, nanotechnology and nano-scale assembly systems, Artificial Intelligence
systems, MEMS and nanotech sensors (tiny, low power, low cost sensors) which can measure and
regulate everything and anything” [Shivam Dixit (2014)] [Adler, J. (2000)] The insidious and
omnipresent Internet, embodied systems, machine to machine (M2M) networking, real-time
systems application etc., are going to give a way to complex adaptive systems and
multiprocessing. High speed Machining with multi-tasking and multiple tool setup, New
Technology and process utilization with the use of CNC and Robotics, as shown in Figure 11, give
the methods of new directions taken into its stride by IAI in its growth prospects.
The new equipment utilization, Automation and improved automation at partnership industries,
to which the works have been outsourced, continuous monitoring through ‘Service Level
Agreements’, to bring accountability in the relationships are few of the measures taken by IAI for
a win-to-win situation. IAI also signed SLAs with stipulated guide-lines and regulations, which
have been quantified to be delivered and to continuously improve those services. SLAs of IAI
specifies the Detailed description of the work, Time Frames, Rules, Service Level metrics,
Measurement formulae, Shared services, Data sources, Escalation of activity, approval process
and Inspection norms indicating the various standards that are to be met and test reports that
are to be submitted with the product.
6.3 Sourcing Decisions
Making sourcing decisions which are frequently referred to as strategic decisions in regard to
the kind of products or services within an organization is considered to be a crucial aspect
provided internally or externally at the end. In-sourcing is a type of strategic decision referring to
a process that utilizes experts from a different company employed as global extension of the
company itself. This decision takes place without moving the project management or the existing
decision-making control measures to an outside provider. “In this mode of sourcing, the business
in general is empowered with offshore development capital and the existing settlements that are
attached directly with the process of project management” [Belohlavek, 2007]
Outsourcing is when the business function viz., a particular process, task or role, to another
individual, who in this case is taken as a third party over a significant period of time, control over
the comprehensive function is taken by a third-party organization which is in charge of the
operations and success of the process. “Outsourcing began as an accepted means of contracting
previously done work within an identified company to a provider who is an outsider” [Murugan,
2007]. The contracting organization must be specializing in the job or the operation.
Therefore, outsourcing involves the process of transferring a noteworthy amount of management
control and decision-making to another different organization.
6.4 Outsourcing Systems at IAI
Various systems followed by IAI in outsourcing are given in the figure 12. Outsourcing to a
overseas firm, out-sourcing to the existing customers, outsourcing to the existing suppliers,
competitors and finally outsourcing to the strategic alliances or partners.
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Figure 12 : Outsourcing Systems at IAI
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6.5 Outsourcing Categories
Strategic product and process planning along with automation are helping IAI in achieving
business goals and also stay ahead of the competitors. With a focus on the business objectives and
a thorough analysis of the current products and processes, IAI decided to outsource various
products and processes by utilizing both manual and computer aided automation techniques and
Supervisory control and data acquisition (SCADA) Systems for remote monitoring and control to
help to optimize production outputs. The proposed outsourcing areas of specific nine categories
are –
Table 2: Proposed Outsourcing Categories/Sub-Categories
Sl
No
1

2

Category/ Sub-Category
Product Growth & Development
 Product
manufacture
&
engineering
 Product data management
 Continuous Product Improvement
(CPI)
 Electronic controls - motion and
power
 Product Extension
Manufacturing Automation / Business
Process Engineering
 Mechanization

Sl
No
6

 Business / mfg process analysis
 Data management
 Business continuity planning
 Instrument and elec. systems
design
 Programming

 CAD – 2D
 3D modelling
7
 Designing, enhancing, interfacing
DCS systems

3

4

 In-plant SCADA systems
 Plug-in ActiveX controls
 Web-based system for remote
monitoring
Computerized
Numerical
Control
Machining & Rapid Prototyping
 Rapid prototyping

 Operations planning

5

 Project management
 Systems design
 Systems
development
and
implementation
Factory Automation
 Control
programming
and
software solutions
 Testing and validating control
systems
 GUI / HMI
 Hardware - software integration

 Industrial robots / CNC / CMM
Lean
Manufacturing/
Scheduling/
Execution
 Factory scheduling
8
 Lean manufacturing

 Manufacturing execution systems
Supply Chain Management

Category/ Sub-Category
Process Automation

9

 Machine interfaces
 Assembly line automation
 Motion / position control
algorithms
 Implementation of factory-wide
controls
Asset Management
 Production assets maintenance
 Customized
maintenance
program development
 Computerized
maintenance
management system
Global strategic sourcing
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 ATP
 Supplier charge back (SRM)
 Demand and supply planning
forecasting
 Inventory optimization

 Sales Support
 Logistics
management
automation
 International
Contracts
Management
 International Units Monitoring

7.
Outsourcing Partners of IAI – The Relationship
A positive, supportive relationship with the Partnership companies are aimed to meet specified
goals in the Integrated SMRO function through IAI’s Relationship Strategy with the specified
principle as given below Affirmed commitment to the visions
 Self discipline and Talent
 Open and honest communication
 Mutual trust
 Incentives beyond complying with the contract
 User-friendly environment
 Self-directed team with IAI leadership
 Decisions made at the lowest possible level
Indian Aircraft Industry with its expertise started providing the following facilities to the partners
in the SMRO consortium for building Relations Supply of Raw Materials for Production of various parts for IAI.
 Complete testing facilities for the partners at IAI hangers.
 Development Costs to IAI account
 Providing various concessional certificates for savings on taxes and Duties as needed.
 Providing various design and drawings along with true estimates for future production,
in case of substituted products.
 Concept of Indigenization and encouragement in this direction
 New product Development Training for various suppliers.
 Continuous help to partners for reverse engineering and import substitution.
 Complete Transparency in working
Various training programmes were also conducted for the benefit of these Maintenance agencies
in the consortium, during the last two years and the names of the programmes are as follows Negotiating long term relations and partnerships, not just contracts
 Knowledge of products, commodities with completeness.
 Knowledge of engineering and manufacturing processes
 Simplified terms and conditions with mutual trust.
 Cost accounting and forecasting principles
 Integrated Project Team membership and capability to coach
 Adhering to the principles of “supply chain management”
 Principles of system integration technology
 Special Software
IAI has also developed special software to automate information to vendor regarding pending
deliveries, improve delivery schedules and provides facility for bill-tracking apart from ETendering, E-Purchasing and E-payments.
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IAI in its divisions made a new set-up of engineering services department and a separate division
at its central location for providing extended service to its customers, outsourced partners and
end users. An integrated performance measurement system has also been developed at IAI, which
extends the balanced scorecard into an holistic appraisal system incorporating multiple
perspectives and supporting measures of various maintenance measures for various aircraft. A
Systematic Data Envelopment Analysis (SDEA) been incorporated at all the major engineering
servicing units to quantify various changes over time in productivity and continuous
improvement of maintenance systems and suggested modifications by the OEMs. SDEA reflect
the IAIs strategies and provides a balanced view of total maintenance performance of the
partners. Additional good work is going on for completeness of the data with SDEA.
8.
Contribution
This paper deliberated various maintenance problems associated with Aircraft and the snag
analysis. This paper also analyzed the maintenance frame-work of IAI and the systems that take
care for Maintenance Control, Task scheduling and tooling control. Snag Occurrence reports of
several aircraft for last 20 years with 4142 snags have been grouped and then analysed. The
patterns suitable for ‘Aircraft Maintenance, Repair and Overhaul’ in terms of Incomplete
Maintenance and Incorrect Maintenance in the aircraft industry and their control been explained.
It provides a brief understanding of the nature of maintenance problems and if servicing is
outsourced, how these problems are to overcome has been briefed. Various analyses given in the
paper would help the agencies to think strategically to provide better operational consequences
of aircraft SMRO taking the supervisory authorities importance also into account. From the
current analysis it can be seen that for special aircraft, third party maintenance agencies having
large range capacities and depth of experience be helpful in cost reduction apart from getting very
professional services, but also give airline short aircraft turnaround time, subject to having
proper approvals under the supervision of Regulatory Agencies like FAA/ CAA/JAA/CEMILAC
etc., so as to eliminate inconvenience to the passengers due to technical lapses and irregularities.
By this kind of in-depth analysis of maintenance lapses and defect identification and analysis
system, Organizations would benefit from calling proper third party service agency based on
strategic choice -A choice that allows them to reap multiple benefits - human resources support,
reduced costs, prompt service, wide-ranging expertise, and knowledge transfer.
9.
Summary & Future Scope
Good benefits have been derived by IAI in terms of Increased Outsourcing, Lean supply base,
System and module buying, Co-Design, Pro-active communication and Reduction in total cycle
time to specify in a nutshell. Indian Aircraft Industry’s airline managers are now outsourcing
everything from repairing critical components to performing heavy maintenance. The decision
by IAI to outsource is strictly to reduce costs and remain competitive as it can be deliberated and
looked into. There was however some potential implications from maintenance outsourcing
worthy of examination, including passengers' safety and passengers' perception of air travel.
4142 Snags in terms of maintenance errors of minor to major nature, which were occurred during
1990-2010 have been analysed shows the need for improving monitoring maintenance using
technology. If passengers perceive air travel as unsafe, the damage to the industry is enormous.
The losses in revenue could occur by the choice of the passengers using alternate modes of
transport systems. Accidents and accident rates are catalysts for changes within the airline
industry. Further research is on-going in the above lines to bring out solutions to the various other
problems related to Servicing and Maintenance of aircraft.
Note: The Views and opinions expressed, conclusions drawn and critical analysis arrived
at or any other ideas/ strategies in the above paper are of our own and do not reflect or
represent the views of any of the organization.
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