3.1.

CHAPTER 3

OVERVIEW OF AIRCRAFT MAINTENANCE ORGANISATION

BACKGROUND

The case organisation is an engineering department of an international airline, which
is in charge of aircraft maintenance for its main airline's own fleet and for the
external customers. It was establish t the same time as the main airline, since
1960, and has steadily grown in s a leader in aircraft maintenance in
aft-related technical services.
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business unit of its airline. Fer,tt# tapt‘ 3Nt as the strategic business unit (SBU)
the vision of being. t cle \ft, maintenance, repair and
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elements, an epai ly every aircraft types
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airline’s! own fleet and 2,564 services on aircraft belonging to the fleets of other
airlines. It carried out 58 overhauls for its main airline and 16 overhauls for the fleets
of leading airlines from Europe, North America and Asia.

The case organisation is committed to provide quality and reliable maintenance
service is the top priority, as it relates directly to the safety and comfort of the
passengers. To achieve this, they provides the maintenance service by utilising the
most advanced technology and equipment, in combination with competence, well-
trained personnel and the implementation of systematic quality assurance.
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VISION AND MISSION STATEMENT

Vision:

The board of directors defined the vision statement under the following conditions:
e Stating ‘what we want to become’
e Short, clear and concise
¢ Inline with the main airline’s vision statement

The final selection of the vision statement by consensus of the working group is:

“TO BE THE FIRST CHOICE WORLD CL
OVERHAUL FACILITIES” :

’/XIRCRAFI' MAINTENANCE, REPAIR AND

The key words composin
e First Choice whic . . emen would be relevant to the main

e World Class whi i etitive quali | in the global maintenance,

Missions:
Technical oducts and services with
uncompromising safety 1 _ together with sustainable
environmental friendly stan - produ rvices delivered will

e Meet all Aviation A oﬁ;gz:aqwr nen regulations

« Comply with relevant environ: Jav s, legislation and regulations

e Common to_the Alli

«  Fulfil the wishes and expectations of the custom:

e Pose as lee Tal ailable technologies can

facilitate

From the above commitments, the missions.of Technical Department are defined as:
Provn ﬁlﬂ %ﬁ’ﬂaﬁﬂﬁnﬂﬁkﬂﬂd overhaul services.

re ts in order to sustain
hlghest safety, quality and ghvnronmentaﬁtandard
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aximise the use of available resources and technology.
Strive to be competitive
Be responsible for the society and the nation.
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ORGANISATIONAL CULTURE

The organisational cultures are derived from the departmental top management
which can be listed as follows:

e Customer focusing

e Accountability

e Team based operation (organisation)

¢ Information sharing

e Sense of ownership

e Accepting and adapting to changes
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RANGE OF SERVICES "'l-—..; _.—-ﬂ'

.fﬁ%ervices can be classified into

The aircraft maintenance,
six groups as follows:

A. Line Maintenance:
With more than 40 . :
organisation is the mos ' ; ,1 cated maintenance facility in the
region. As the main . q ! nternational Airport, providing 24-
hour-a-day routine and Vi€ " most of the more than 55 European,
North American and Asi

- J
B. Light Maintenance:

Light maintenance is cohdacted on a widelvariety of aircraft types including Airbus

A300-B4, A3 613 a%ﬂﬂ?}?ﬂﬂ’r}: , B747, B757, B767,
B777, DC-10," Lice ircraft ‘en lneer, available round

the clock, provide full "A" check mafintenance forgthe latest aircraft; making Bangkok
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In addit?on to emergency repairs, the technicians can also carry out all the non-
emergency maintenance which an aircraft would normally have to return to home
base to obtain. The technicians have at their fingertips, a stock of GE (CF6-50 and
CF6-80), PW and RR engines, navigation, avionics and other components, and the
huge inventory of nearly every spare part. A large personnel roster enables the case
organisation to concentrate technicians on special jobs to get the plane back in the
air in the shortest time possible.

In keeping pace with Bangkok's growth as a regional aviation hub, Light Maintenance
Facilities now include a double bay and a single bay enabling the case organisation to
handle several aircraft at the same time.
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C. Heavy Maintenance:

The core activity of our case organisation is Heavy Maintenance. The recently
expanded facility includes additional bays to test and repair or overhaul airframes,
engines, hydromechanical and IERA components, and interior fittings for the new
generation of aircraft now flying in today's fleets.

Case organisation now have the expertise and facilities to carry out D-checks for all
Boeing B747, B737, B777 series and Airbus A300 series from stripping them to their
main structures, modification and repairing structural members, to engine overhaul,
and hydromechanical and IERA testl nd repair.

Moreover, the case orga iS d certified to carry out Section 41

modification, as well as are m above the rear sections of Boeing
B747 series. They ar@e |nt modification for Airbus A300-
B4. / .

The most advanced il Aai e : workshops to conduct non-
destructive tests on st nent S repair on-board computers
and other electroni lon: , nd even repair upholstery,

er, electronic, and avionics
components is one of th : . sive concerns for today's airlines.
Airlines need a comprehenS]E'éc able of maintaining components to
international stand\ards whﬂe’-off’eﬁng; = t price possible.

The maintenance

Case organisatio cape f he reguirements for most Boeing,
Airbus, and McDorIH Douglas mo S ecm competence in Boeing and
Airbus aircraft whic omprlse the bulk of our fleet.
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overhauling General Electric Engipes. Its main &rllne relies onéﬁ engines to power
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The ce%e organisation is the first Asian airline to use high-thrust CF6-50 engines, and
have developed the technical competence to carry out most repair. Also the launch
customer for the A300-600 with CF6-80C2 engines and can conduct repairs up to
level of overhaul

The technical competence is founded on a staff fully skilled in handling every repair
problem. Mechanics receive training at the manufacturers' plants, as well as on-the-
job instruction at the leading CF6-50s and CF6-80s overhaul facilities, to gain on-line
experience.
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In the engine repair shop engine is striped into its smallest components, then utilise
the latest Digital Electronic Automation three-dimensional measuring equipment to
conduct diagnostic tests. The non-destructive testing methods  are introduced
including ultrasonic, eddy current for material inspections.

In the workshops, they chemically and mechanically clean, repair, and/or create all
parts, or replace them from our inventory of 200,000 line items. They can plasma
coat metals using an advanced model molten spray robot. MacrometIl is used to test
hardness of metal component surfaces. Among our precision equipment is the
biggest Vertical Turret Lathe ever made The one-storey tall lathe can cut and trim

metal pieces to a maximum diamet etres.
On site is a test cell capa ra imum thrust of 150,000 pounds.
This modern facility enaWun .Qen eral EI8¢tric and Pratt & Whitney and RR (

computer control checks using

replace their componer
using computerised tes

laboratories were designed
pable for supporting complex

organisation have bee
to provide the calibratio
electrical and mechanical tgst e@m_,

Fogll g

A300, Boeing B737, B747 andl'seime ot er nelv types i.e. Airbus A330 and Boeing
777. . '
Calibration tasks 3 ents in accordance with

reeognized and accepted by
; . ec1a| type of certificates for
aircraft repair statlon such as Federal Aviation Admlmstratlon (FAA) USA and Joint
Aviation Aut implemented in the
Laboratory ﬁ\ﬁ gm wfgj)ﬁ ﬁ? coefficient of the
measurement%y succession audltmg and holding accreditation certification of
Cahbr 03 from a w I established=snational accreditation body, Tha|

R
of Indtq;try smce in rical measurement

activities.
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AIRCRAFT MAINTENANCE MANAGEMENT

3.5.1. Airline Economy

According to Friend (1992), to ensure safety, airlines must keep their aircraft in good
condition. A maintenance scheme is negotiated with the local government air-safety
regulating body, based on recommendations made by the aircraft manufacturer and
the experience of the airline’and regulatory authorities. This covers everything from
routine servicing before every take-off to major overhauls done every few years.

! ,# ing flights is the cost per seat-km.
92) classifies the consequence of

The fundamental cost relatio
expressed as a function of

several factors: :_.,"’
1. Payload - Rangw"'—"‘
2. Block Speed:/
3. Aircraft Output:
4. Costs: d

By focusing on ‘cost
can be achieved, and

cost. Newer aircraft have wét’.fé‘sts th ones because they have not reached
the major overhauls age yet. . jﬂr—rag; jintenance requires heavy investment in
hangars, workshop?_fnd other equménf. | nes imay therefore contract their

Maintenance costs cdn be reduced b ing of the aircraft condition,
so that unnecessary work is avoided or by incentive contracting to encourage profit

e W'thFTUﬂE AN ‘3 nNeINg
ATt ANEND B e

Aircrafty maintenance costs are expecte

kind of operation for which the aircraft is use. To illustrate these effects for civil
aircraft, consider the results reported for operators as quoted in quarterly statistics
published in magazines such as Aviation Week, Space Technology or Air Transport
World.

Friend (1992) further states that a measurement of maintenance cost often used by
operators is the ratio of maintenance manhours to aircraft flying hours. This is useful
for first estimate in budgeting, and is also used as a target in military aircraft
procurement contracts. Cost figures expressed in money are affected by inflation and
exchange rate fluctuations where as manhour figures are not subjected to these
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influences. Manhours can, however, be influenced by training, experience, and
technological changes.

Other measures of maintenance cost are from the IATA Report. Looking at results for
the top 24 carriers measured by total employee, it is seen that maintenance and
overhaul employees were typically from 14 percent to 24 percent of the total, which
some notable exceptions.

According to Friend (1992) “maintenance, repair and overhaul is thus still a
significant part of most airline’s activity, despite the growth of staff in other areas of
the airlines and the increasing ‘che on independent aircraft-maintenance

organisations.”

As a perspective on t f the @16 operating expense taken by
engineering, considerw e These show that engineering
is a lower cost catego a i '_ K .

Although aircraft are
cost category is for

Although aircraft reliability/ can’ be - specifi measured exactly using the
foregoing terms, it is it ent action towards identifying
problems. Other measure

. Engmeers reports’ﬁf‘ietﬁh];éi

e Avera e.level of deferred def

e Usage of standby alrcraft or slack time in tl“iI schedules;
° Maintenancquanhours per f|YIﬁ9- hour;
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Of the meas&rle described, airline operators gually attach great importance to
sche ance offered to
the a ﬁﬂﬁwnﬁmmﬁ:ﬂjﬁ m cElccordance with
the p dblished timetable. Pilot reports per flight or flying hour are often used
internally by company management as an indication of potential trouble. The actual
figures will be affected by crew policy, since pilots are bound to notify defects when
they complete a duty on the aircraft. If this happens after every flight, the incidence

of reports will be high. Monitoring of the deferred-defect rate and clearance is
required by airworthiness authorities.

Attempts to measure aircraft reliability by time out of service for unscheduled repairs
are made difficult by the effects of aircraft utilisation. If the aircraft is scheduled for
an intensive flying rate, as is often the case with new types, a small comparatively
small amount of down time will cause aircraft shortages and schedule interruptions.
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If the aircraft is not scheduled intensively, more time is available for maintenance
and staff man react by giving completion a lower priority than for other aircraft
types.

Maintenance manhours per flying hour are measured for long term trends and for
planning purposes. Maintenance costs are monitored for budgetary purpose as part
of accounting system. Some components and systems on new aircraft have specific
contract targets set for these costs whilst under warranty. Component unscheduled
removal rates are measured by reliability programme in many airlines. Confirmed
defect rates or the complement ‘no-fault found’ rates are used as a measure of

maintenance diagnostic accuracy by, cyperators
The airline engineering and /# nts are described under several

headings: "'--_J . ..--—'

1. Engineering Modifi fificatior Sh-em‘ERops must be identified to
the authority. Assess ird ct on these operations.
2. Maintenance and limitations established for

3. Reliability Reportin b cfeviloped before approval and
continued afterward sent to the authority and
manufacturers =

4. Modifications and InAsSpg 7 prompt implementation of

5. Aircraft Despatch: An & el
power unit shutdown or pnm‘ﬁy
or after sngmﬂcqnt adverse trtfhdsf -

| extended range operation after
re has occurred on a previous flight,
rformance unless appropriate
ight subsequence to the

6. Maintenance prodr. +—IhE , nz&e that aircraft, engine and
equipment reliability are maintained at the level required for EROPS.
7. Engine Condition Ménitering: This mustsbe developed, and may included hard-

tme nspfo OB;EJ:% %f]cﬂ%cw ﬁw‘ﬁ)ﬂ rvable and which may
8. Oil Const'Jthion: This must bé monitoredégr engines, ar&ijfor the auxiliary
"BERTREIATRUARTINEQ Y

Note: E?%OPS is the extended range operations which mean operations beyond the
original safety limit of flying time to the nearest airfield, with an engine failure.

A maintenance programme should contain the standards, guidance, and direction
necessary to support the intended operations. Maintenance personnel involved
should be made aware of the special nature of EROPS and have the knowledge skills
and ability to accomplish the requirements of the program.
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3.5.4. Budgetary Controls

In business particularly where competition sets prices effective use of resource and
control of costs is essential to profits and survival. Control means communication
about plans, motivation of people to perform work, and measurement of
performance. The process must recognise the responsibility of managers and provide
with the tools to achieve this. Business organisation nowadays functions by dividing
the company into cost centres for accounting and reporting purposes. These centres
often correspond to physical areas such as workshops, hangars, or servicing centres
in aircraft maintenance, but they can also apply to staff functions such as quality

control, information technology, an ‘i”aioup

Budgetary control is one i ant pa

business, budgets are mMsupgsrt : for manpower, materials, and
- T ——

capital equipment needed to.carry.out the woﬂ%d in the operating plan. In an

airline, it is vital to be able*toftelate these ‘e’oxr.)Q;:ticipated volume of output

D & sudden unexpected changes in demand may

occur as a result of @€onofig’ or iti forces in_ether regions of the world.

planning process. In a modern

Operating budgets are
them, together with an est

needed to obtain a satisfa oryt.esu‘i’t Once sét; the budget for a manager or section
action if deviations from the plan arise

scales and are trea‘t'e _,aeoarateiv.

Although budgeting |Uccounting subject argely cqargerns with measurements in
money, it may include performance statements about quality of service, such as on-
time delivery, average u#iaround times or other non- monetary events. In theory
these can be H\&J\ }q i lEd ’lﬁ ents over attributing
charges can ifficult to follow, and many senior rs prefer single-figure
targets which everyone in the organisation cansunderstand. Example are the late

W o MR TP W dra v d i

engineering reasons attributed to different aircraft system. Some of these are
intended to act as checks on the financial targets, a workshop could achieve lower
costs by arranging incoming work into batches, but this would adversely affect the
supply reliability, a hangar manager could overspend on resources to guarantee
early finished, but this would increase operating costs.

Planning is based on agreed standards for times and costs of routine tasks, derived
from historical records. However, management often wishes to see improvements in
certain areas, so a process of negotiation over acceptable targets may take place.
Introduction of new working practices might change some job times, purchase of
new equipment on the effects of changes, an internal technical specialist may be
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asked to volunteer a claim for the improvement in the standard. In this way, a
development engineer could give an estimate for the effect of a modification on
failure rate or material cost. This is inevitably rather subjective, but helps to commit
people to realising the objective.

3.5.5. Inventory Management

Inventory Cost:
All airlines are now turning their attention to reducing inventory costs by minimising

stocks of spare parts held. Once, it w mon to estimate how many spares would
be needed over the life of the aircr: Yy them with the aircraft, for a cost up
xpense of doing this increased,

to 15 percent of the new
buying parts in instalmen ied. This relies on the fact that

some maintenance is W' : a%ef an aircraft’s use, and also
allows for some adjust | f erience of their actual usage rates.
This scheme fails if ' . hat the equipment suppliers
curtail their investment i

More recently operat Ewacturers to assume more
responsibility for reliabili C arly years of use. Three year
fixed price contracts ‘ “tle onomic performance will be
established before transf érator,

In United States, the Tjggsportat | Association (ATA) has set up ATA

Specification 2000, as a databaﬁal' arts available inline to operators. This
gives details in a stqndard fm'fna"c’f { ally enable paperless transactions
to be conducted. ATA & 2 ject called Airline /Inventory Redistribution

System (AIRS), whichi' lis to \8eds. Airlines could use this
to dispose of unused ﬁ‘t :

5 umn&mwmm

selective
better forecasting models;

.,fﬁf’]’,ﬁ\mﬁmﬁ FAANYINY

Man facturer’s spares depots.

Other solution proposed for the airline-spares inventory problems are: (Friend,
%

British Airways’ engineering inventory is valued at about £375m. For comparison, the
airline’s total annual operating expenditure under all heading is about £4,000m. The
main inventory categories are expendable (use once and then discarded) or rotable
(may be restored by repair). There are further divisions within these categories.
Rotable parts may have serial numbers which enable the actual part to be identified
physically and recorded in a computer system.
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Processing of Spares:

An operator will have at least one warehouse to handle all spares and material for
the company, both ingoing and outgoing items. The central receipts despatch area
has to deal with various kinds of inventory items which may be (Friend, 1992):

- expendable;

- rotable;

- contract;

- loans;

- new purchases

All of this must be checked for compliance with quality control requirements in

use computer based stock contrc \ anage their spares and material, but
the system used by airli y : escommon in other production or
distribution industries. O . ¢ large number of distinct parts
involved in aircraft ma ant reason is the requirement
for a maintenance or &

Friend (1992) commeénts Jafe poolsiare operated by users of common aircraft
types. This reduces th : i el c 4 tor to locate spares at stations away
from the main base. In th ) \ signated as the major supplier at
his base, and if anothe afor needs aispare at that station it is borrowed to get
the aircraft back to its main /b rh C \ , sturned as soon as practically
possible to its owner. Inthi eS t ach operator is reduced.
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