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: .
Effective Maintenance comprises
of locating the potential sources
of troubles and repairing them
before a break down occurs.
By Bffective Maintenance trouble
can be avoided through proper
oiling, greazing and adjusting,
Its purpose is to maintain
equipment in optimiin conditions.
Correction  of the defects
decreases the cost of the repairs
and also mamtams the perfor-
mence efﬁctency of the machi-
nery with regard to quality and
quantity as :

““Stitch in time saves nine,”
It requires the scientific approach
which consists of :

1) Periodic inspection of plant
assets and equipment.

2) Up-keep of plant to eliminate
such conditions, or to adjust
a repair for such conditions.

So, if the maintenance is a

planned one then the following

advantages can be obtained,

1) Less production down time.

2) Less over time pay for
maintenance crew, :

8. S. S. Govil, Mechanical Eagi-
neer, Department of Mechanical
Engineering, lastitate of Paper
Techaology, Saharaapur (U.P.)
8. S. Aga‘wal, Works Manager,
Star Paper Mills Ltd.,
Saheranpar (UP,)
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Appllcatlons for Effectlve
Mamtenance

In recent yedis there has been a vast development of the maintenance
in Pulp and Paper Plants in our country. In order to Improve the
maintenance-in the Mills, the following points may be followed :

1) Drawings with prbper tolerances to be made available to the

engineers and the inspecting authomy should be dlrectly under the
top management.

2)
3)

Interchangeability of matching cémponents to be chhieved.

While selecting the materials Jor different components latest
improvemems in metailurgy may be considered so that corrosion
and wear are mmzmised

4). Lubrication should be effective to avoid premqmre failure of

bearings etc.

5) Proper ventilation and cooling may be prawded Jor electric motors

- and switch gears.

6) The mainterance staff be well tramed to have the dazly visual
inspection. -
7y Safety devices and some automatic cut-oﬁ“ arrangements may

" also be used.

8) Scaling problemr may be dealt with great care.

b) Magnifying glasses may be 'ProvidedA to de’teét_' grqékst i(: m'qghing
components and tell tale joints.

10) Welding technalogy may carefully be applied in order tosave

the vibrating components from undue stresses.
11) Good concrete foundation' should be utilised to prevent vibrations.
Normally, the machine parts are designed with a very high factgr of
safety and if the” parts are properly balanced statically and
dynamically, the only reason of faliure can be poor Mainﬁgnance;
Our endeavour, therefore, must be to improve the maintenance of
machine components so that the life of machine may increase and
down-time is minimised.
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1. Preparation_
‘charts :

3) Lessstrain on maintenance
faciliies due to reduced
repelitive repairs.

4) Less men power, as simple
repairs can be done before
break downs.

5) Bctter quality of products and
lesser rejections.

6) Increased life of equipment.

7) Less -
needed,

standby equipment
8) Better industrial relations due
_tomore profits and higher
incentive loans.
9) Greater safety of Workers.

10) Less unit cost of manufacture.
Now, the question arises, as to
how to plan the maintenance
programme in orber to achieve
the above mentioned objectives.
and advantages.

Thereafter our aim should not
only be to pursué a system of
planned maintenance. but we
should aim at corrective main-
tenance, which may be defined

. as the study of all break downs.

Hence, in planning the main-
tenance programme, we have to

keep the following points in

order : ‘

1. Preparation of equipment
charts. '

2. Scheduled repairs.

3. Scheduling.

4. Job Priority.

. 5. Preparation of Check Lists.
Reponsibilities/obligations of

the top management.

of Equipment
For proper planning of
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““Geod Maintenance is Good Management'’

Maintenance can be made good and effective when it is carried out
under good management with proper . Routine and Schedule
Programmes. The basic object of the applications for effective
maintenance is to ensure that the plant facilities and equipment can
continuously meet or perferm their designed characteristics most
economically and in the least possible down-time. In order to
achieve the above objectives, it is essential to adopt a Scientific and

" planned approach to the maintenance task.

It is becoming increasingly difficult to find warking capltal Banks are
drawing out finances with the credit .squeeze. Interest rates have been
raised to more than 15%,. And the Reserve Bank has imposed restric-
tions on loans taken by companies. -It is important. to conserve our
résources to combat in-flationary trends in our economy. This means
ir.creasing productivity, making maximum use of existing capacity,
reducing inventories and outstandings. How can we do this ? Our answer
to this problem is the applications of Eﬁ’ective Maintenance. This is
reclaiming worn out parts, prolonging service life of new parts and
thereby affecting reduction in inventory and increase in savings. -

effective maintenance, it is systematically recorded. - This

essential to have complete
records regarding plant inven-
tory, equipment specifications
and service history of all equip-
ments. Only with the help of

_these records we can effectively

plan and schedule our main-
tenance programme. If these

“datas- are- not available these

must be collected, analysed and

may require lot of efforts and
time, but these are absolutely
essential for. any planned
maintenance and there are no

‘short cuts for these.

A simple equipment  chart is
given in TABLE 'No. 1 which
may be modified and adopted to
individual needs.

Table-1
“Equipment Record” ’
Description Maker . : Sl No.
~ Supplier Address " “Other Accessories
Date Ordered: * Specifications " ) B
Received: el
Installed:
Location '
Lubrication Bearing & Belting Details:

Drive Details:

" Spare Part Details:

Miscellaneous
Informations
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2) 'Scheduled Repairs ‘‘A calen-

. der of inspection is called
schedule.”

These types of repairs are
divided mto ‘three ~ different
-categories. '

a) Routine up-keep.

b) Periodic Inspection.

¢) Contingent Work:

a) Routine Up-Keep : This is
done in every shift, or once daily
or at regular short intervals
depending upon its particular
requirements. This includes the
works like adjusting, lubricating,
cleaning, checking, etc. while the
equipment is running.

'b) Periodic Iaspection :  This
covers work at prescribed’ inter-
vals depending upon the type of
equipment, its working condi-
:tions, age, etc. and includes
visual inspections like teardown
inspectioning, overhauls, Sche-
duled replacement of parts.

¢) Contingent Work : This inclu-

des work at indefinite intervals

when the equipment is shut for

the other reasons than mainten-

ance. :

For example, doing necessary

repairs of various parts of a paper

machine when it is shut for wire

or felt change _

3) 'Scheduling : The following

points should be taken into consi-
- ‘deration’ for proper scheduled
~imspection and repairs :

a) Age, condition and value of

the equipment.
b) Working conditions.
c) Safety requirements.

-d). ‘Hours of operation.

e) Susceptibility to wear and
- tear due to dirt, friction, cor-
rosion etc. -
f) Susceptibility to damage due
to vibration, over loading etc.
g) Susceptibility to loose adjust-
ments, with proper manufac-
turing tolerances etc.

h) Service Records.

Keeping these points in view, the
inspection and repair schedules

‘should be prepared, which are

mainly of two types }

i) Master Schedule.

ii) Detailed Schedule.

i) Master Schedule : This inclu-
des a large sheet on which every

‘piece of an equipment in a plant

is listed, as shown in Table—2.
. Table-2
s‘Master Maintenance Scnedule”’

S, Equipment 1 2 3 4 52

No.

C
L
0
X

The above chart shows days or
weeks across the top and the

_equipment list down the left

side, itemwise.. Date of inspec-

tion is shown on the chart by
various symbols to show ‘C’-for
‘cleaning,

‘L’-for adjustment,

‘O’—fof‘ overhaul and ‘X’-for

 part replacement, etc. etc.

" This schedule shows only overall

work load for —-comparatively
long periods for future -planning.
Its main idea is to maintain a

" proper balance between work

capacity and work load.
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ii) Detailed Schedule: In this case,
there should be separate cards

for each vital component of

equipment in the plant, which
should have more details regard-
ing effective maintenance reqmrc-
ments.

While preparxng detaxled schedu-
les, due consideration should be
given to work capacity and skill
of each group within the mainte-
nance department. In these

-sthedules exact dates of inspec-

tion and overhauling should be

_maintained, which should be

strictly followed.

4) Job Priority : This brings us
to job classification. For most of
the jobs three classes of priorities
are generally found to be ade-
quate.

Priority-I : These jobs take pre-
cedence over all other jobs and
represent tasks that are absolu-
tely essential for successful opera-
tion of the plant.

Priority-Il : These are the jobs

_that are desired to be completed
_as soon as practicable and take

precedence over all jobs  except
priority I-job.

Priority-I1I : These are the jobs

. that.are desirable but which may

be completed at convenience.

) Preparation of Check Lists :

After inspec stions are camed out
in accordance with the schedules,
reports should be prepared and
submitted for necessary analysis
and actien by the maintenance
‘crew. : '
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For ~canying out inspections,
check - tests should "be ‘wmsed, the
-check list should be ‘ prepared for
-e8Ch equipment or a ‘plant ‘as
‘neosssary. If properly designed
these check lists :can -also serve
inspection reports. What is how-
ever impaortant is that, nothing
should be left to memory, but
put in writing,

The preparation of check list will
comprise the following points.

8) Work Order : Each work order
‘should define the general nature
‘of the job and show the responsi-
bility of the wvarious groaps
accountable for completion of the
- task, with relations of man-hours
and .materials allotted to each
.group for their part of the job
and a statement of the required
completion time of the job.

b) Job Numbering : Every job
except very minor jobs should be
allotted a job number. A simple
system is to use a three part code
number. The first part indicates
priority, the second part the

group having the responsibility -

for completion of the task. And
the last showing a sequence of
issue of work orders bearing the
particular priority.

T) Estimatiog the time takea for
each Job : The basic principle of
estimating the time is ' to reduce

. each task into' basic job- elements
and :establish values for each
element. The sum of all elements
give estimate for the whole task.

" The-estimation of labour require-
ment may also be tdone, the idea
is to break-up the big job in
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smaller components and-find out
what various. crafts are meeded

“for cempleting each - compo-

nent and a sum of all ‘these will
give the total labour requirement
of the project.

b) Recovery Analysis : Records
are useless if not analysed perio-
dically and find better ways of
doing a job and in this connection
the following points should be
considered.

i) Revise frequency of inspection
if required.

ii) Redesign the weak 'parts which
often give trouble.

iii) Substitute better
where needed.

materials

iv) Change methods of operations
if needed. _
v) Use better equipment if the
old one is not efficient and
need t00- much maintenance,

¢) Standardization : Standariza-
tion of equipment is very essential
for any planned maintenance. If
proper thought is given, in most
places the types of equipment
can be substantialty reduced in
most plants. This will greatly help
in reducing inventory of spares
and maintenance cost.

f) Use of Better Tools : Better
tools should be used for accurate
repairing and reducing repair
time, such as power tools, mecha-~
nical aids for material handling,
modern hydraulic tools for ‘mo-
unting and dismounting of bear-
ings, couplings, pulleys-etc. Spe-
cially designed tools  and fixtures
for special repetitive type  of
jobs to expedite work.

Use may be made of modern

tools like dial gavges. stethos-

copes, vibration .analysis—-X-ray
equipment, ultrasonic equipment,

‘corrosion meters and .gauges.etc.

for quick diagnosis of faults in
the equipment, without stating or
dismantling the same. This will
give washing of the impending
trouble well in advance so that
necessary corrective action may
be taken before equipment

breaks down.

g) Improved Iuspection Methods :
Industrial Engineering methods
of time and work study should
be applied to reduce inspection
and repair time. Routine for ins-
pection should be so arranged
that least walking has to bedone.
Inspection check tests should be

-80  designed . that every - item

comes according to
sequence.

h) Scientific Approach

inspection

i) Maintain open mind, don’t
be restricted by past practices,
precedents, traditions and
habits.

ji) Observe the present methods

critically to
improvements.

find  possible

ifi) Keep in touch with latest
development in methods and
equipment and apply them
whenever possible, without
fear of consequences.

Experience Gained by failures is
the foundation for success -

i) Maiotenance Manusl: Main-

tenance manual dealing with day
to day operations, mstructions
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for inspecting, checking, adjus-
tl{ng, repamng and overhauling
var1ous equlpﬁlents involved:in q..
plant may 'bet prepared. . This,,
should alsb 'include iinspections,,
on’ general‘ items ; like. mounting,
and drscountmgl «of | beaxings,
scrapmg “methl bearirgs, levelling;
and aligmﬂg equipments proper,
methods of’ using variols tgols
etc. Ttog

AN B ¥ T u‘

G Do

dt-will go a long way in reducu{g
supervrsmn and improving main-
tenance of plant if such a rharual
1s prov1deﬂ to éach worker: and
supérv1sor dnd they dre educated
'in usmg ‘that ‘Tanusl strictly as
f'ar as possible. " For this: we: haye
"o nlake use of ¢ritical ! path
17

f method !
v L NCR TE

U W Gy

Soth

Engineers should be involved
at the project stage itself.
(b) Many. factors W’lll affect the
chorce of Mamtenance Orga-!
( Pisp tlon fc’r ‘eath * eriterprise,

such as type of thdlstry, “sigec

of tl}e ‘plant avallablhty) of"
skills etc., However, thé Top
Managemelht must‘ rlecogmse
the,,vmal need for such arf
prgamsaﬂon and ‘have'it alm@
and objelcuves cidarly identic
ﬁqd It was generally fedognit
sed ghat pers'onsl in cHargé of
,mam{enance should* nét ré-
. port; to the Productlon Mana-
, ge‘r’ but to a hxgltler Jevel “of
| maqagement that coordmates
: they actiyities . of tl?ese two

+ depactments,
be as

- LU0 s

formation on - performance
data.

(g) Where certain inspection pro-
cédures, -which, are essential
for ensuring safety of persoﬂ-

(_mel" and.. equipment r.esultqln
prolanged .stoppage. or LPpro-,
duction, details of these co uld
be | pravided if nbe,yond the
gontrol.- of ma{nagement VlCIE!'l
suggestions. for 1mprovement
Provision : of stand by equlp-
ment onuld requxre ‘ber\x/eﬁlt
«analysis and-¢o qsrderatlon on
imerits of the case. - —

Cohcldsno\\’ N R I -.~.

Eﬁ"tctlve Mdititehanice- is: dhe

backbone” of" ‘ahy” -‘industry. Its

Corigin'cbmes from an old maxim

I “‘Preivention is. befter than Cure ,

bwhich provides, ;the life. tomc for

' ) Critical Path Method () Over iarganisation. can B¢ 85 |, e\ blant. and, | machmem if

«' harmfu}, as under orgamsatlon
Jollewed .planne ay and
i Critigal :pagh . m?th‘ld is a VCTY( ) Vsine,it may also increase the | owednin 2, d, may

powerful tool for planning and
carrylng outl'bigs jobs: in--the

. shortest poss1bIe tire and:in 'the

most efficient Way, 'whi¢h can: be
utllxzed profitably in- d@ddition to
othel‘ contrdl mechanisms. ! ..

i !
z |6) "Respensrbihtles/Oblrgatrons
of lhe top Management »

() ,Long term planmng 'i§ as
1mportant as short term plan-
ning 4§ rheansi-of' avoiding

" ‘eniéFgency' tepairs. [Mainte-

' niance 'arid’ repair ‘organisa-

e

t1ons must ‘be systematically

butlt and the maintenance

quate and ‘dug' statws: and
“Sufficient Authority and - inde-
_‘péndence' to : carry- out its

A ..

.,

s
. functibris.”’ The» Maintenance .

1 Over: -all cost of productlon

(d) It was. recog,msed tﬁat motr
- voyation, {raining and upgrathng
rof, mamtenance personnel play
, AT effechve role i’ lmprovmg
. ,marntenance ‘aétivitiés upgrad’
dmg Upgradmg “would' natu-
rally cover both management’
,and labour Apart 'from’ in+
plant tralnmg, the fieed- for !
post-graduate v frammg‘ was
stressed A ,
(e) ‘Contract ma}mtenance may be
\resorted to plug m dny lack
~ .98, expertlse w1th1n the orgam-/

satio ke

[ .‘

1

{

Y-

(f)\ Mamtenance ’ Imptovement
Group “could ‘be’set ‘up 'to’
1 ]study fallures and procedul'es
Cof, marntenance ‘which,?n turd, *

.. will provxde feedlSack 'of in-"
S BN i ‘l

Yoot oy

N S hSE i RTINS Voo . ' . - o S :
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V thid boostsc upl the aver..all ;ggo-
ndrny of thelplant: iy -rv -

!
Every iiflute! 3 down-tlmje-lon

"any’ éqitiptneit affects .the whole
"Broteéss ‘redulting in the Direct
and -Indirect losses. of . money as
'\fOHO‘MS]( Tl e
"Drr‘ed Uohses m e

5 T

,1) Damage t& nyachinery: redu-
cing its life.

ii') ‘Loss in production leading to

D. ~reduesd -, productivity, —and

ci . profits. o

W 'I_-

Fare ¢

ndirect Losses '

'§) Labous'paid: but no praduction.
ii)"Spoil-age of intermediary pro-
¢ ducts dn process.
iti):Defective product, .pre]ceding
-1 3nd following down-time.
‘1V) Intérest on investment.
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