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User-Friendliness as Business

— Operation and Maintenance Support Services Growing in Overseas Markets —

Every oversses proedt involves opedion and
maintenance support as part of cugomer demands they
represent mandatory services to be provided in connection
with theddivery of vehides Regarding a system lifecycle
as defined in EN50126 (*1), phases for which a vehide
menufacturer  is reponsble compriss desgn and
execution; manufacture; system inddlation;
system vdidation check; and  operation and maintenance
According to this dandard, operation and maintenance
support are complementary services that apply to dl thee
phases exoept manufacture.

Concretdy, the services comprise the prediction of the
extent to which RAMS (*2) demands will be stisfied, anda
feedback of this prediction on design; the sdection and
ddivery of maintenance equipment and ingoection systems;
the demongdration of the sati sfaction of RAMS demands the
preparation of an operation manud, and a maintenance
manua induding a maintenance plan; and the training of
workersin operation and maintenance procedures.

Among these topics this chapter will outline
maintenance plans, manuas and training programs provided
by Kinki Sharyo; and discuss some concrete examples.,

Maintenance Plan

A rdling stock is manufactured by assembling a large
number of components, which are procured from different
suppliers. The supplier of each component dipulates the
frequency and method of maintenance.  Thefirg sep to be
taken when preparing a maintenance plan is to draft atable
of ovedl vehide mantenance which comprisss the
maintenance procedures for dl individua components

In the case of an expot project, our company
recommends, by way of the sandard ingpection frequency
for its vehides a maintenance plan congding of three
different ingpections ingpection without disassamhbly, to be
conducted every three months, the ingoection of important
parts to be conducted every three years or each time a
mileage of 600,000 km has been dtained (whichever is
earlier); and an overdl ingoetion to be conducted every six
years or each time a mileage of 1.2 million km has bean
atained (whichever is earlier). This gandard maintenance
plan has been determined based on the experience which we
have gained regarding vehides usad in Japan or exported to
other countries.  The gandard plan is generdly maodified to
a higher o lower maintenance frequency, to it the
conventiond maintenance practices of a cusomer o the
particular conditions of a ralway (eg. a severe naurd
environment). The ingpections of individua components
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are dlocated to a cycle of maintenance rounds, so that each
ingpection will be conducted within arecommended period.

Neadless to say, a maintenance plan is prepared to
satify each RAMS demand.  On the athe hand, aplan is
prepared based on the condderation of a vehide’'s LCC (life
cycle cogs); this condderation leads to the sreamlining of
mai ntenance adtivities and the optimum coordinaion of part
replacement cydes  In the KCRC project in which the
upper limit of LCC had been spedified by the customer, we
presented an overdl plan that met the demanded lifecycle
cost target by determining the tatal labor and parts cogts for
the rounds of preventive maintenance which avehidewould
go through in its lifecycle and incorporating streamlined
mai ntenance methodsinto equipment design.

Operation and Maintenance Manuds

An operation manud is prepared for atrain crew; and
mainly cons gts of the technica expostion of vehide devices
asto do handled by crew members, and the description of
operation procedures and geps to cope with an anorma
event. Someimes, an operation manud is desgned as a
smadl handbook that can be eesily carried by crew members,
to medt the cugtomer’srequest.

A maintenance manud is prepared as a document for
enginears and maintenance pasonnd.  This kind of
manuas are broadly dassfied as shown beow, though the
actuad composition of amanua depends on cusomer needs.

A technicd expostion of dl vehide components, with
completedesign information

A running maintenance manud induding d eaning

An overhaul manud for an overhaul involving vehide
dissssambly

A parts catd ogue

A maintenance manua must be prepared by compiling
dl mantenance information, refaring to a previoudy
drafted maintenance plan. Such informaion indudes
recommended maintenance methods, methods to use spedd
tools and recommended detergents, ails and fats.  Specid
care is taken when describing reference vdues for vehide
component ingoection, because this description should
endrethe safeuse of avehide

In many recent projects, manuds have been prepared
by incorporating results of RAMS andysis a design, and
rdated agreements.  For example, the satifaction of safety
demands entails the provison of safety information for each
work. Therefore prepared documents, intotal, comprise
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thousands of pages (or even 20,000 pagesin one case).
Computer-basad manuds have dso been prepared to
improve portahility and the ease of conaultation in the face
of the vagt volume of information to be provided.

Operation and Maintenance Training

When ddivering vehides, training in vehide operation
and mantenance mehods mug adso be provided.
Generdly, a training program condds of teaching in a
classroom, as wal as practicd training involving equipment
operdion usng an actud vehide or degpat.  Theprogram is
implemented over severd months, during the period from
vehideddivery tothe gart of operation.

TRAINING SCHEDULE ROLLING STOCK OPERATIONS

Operation training isaimed & deve oping the ahility of
engineas to opeate new vehides and provided by
expeienced indructors. A training program comprises the
method for garting up a vehide a pradtice in running a
vehide a high speeds on a main line and troubleshoating
induding emergency aid.

A maintenance traning program comprises the
teaching of a maintenance plan and deails of vehide
components, as well as a practice induding the disassembly
and resssambly of actud vehide components by way of
demondration. Training is given by indructors spedidized
in such aress as vehid e body, brakesand dectrica/d ectronic

devices Also, equipment suppliers cooperate in the
program by sending engineers in charge of such spedd
aess as the mehods for usng specd tods and
teding/diagnogtic apparatuses, which are ddivered together
with thevehides

Training manuds are prepared separatdy for operation
and maintenance.  If requested by a cugtomer, we dso
prepare a textbook for trainees, as well as a guidance sheet
for the cusomer’s indructars who will give in-house
traning. As the use of PCs has become widespread in
recent years, an increesing humber of cugomers have
requested the provison of sdf-teaching maerids for CBT
(computer basad training).

As Kinki Sharyo has been entrugted with a successon
of major oversees projects it has accumulated a know-how
on product support business atendant on the ddivery of
vehides proper.  We are dandardizing rdevant documents
and curriculums to be able to provide product support
servicesin apackaged form.

*1  EN: European Norm (a European standard)
*2 RAMS Rdiahility, Avalahility, Maintainability and
Sefety



