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AREAQDVCTION

The purpose of this paper is to outline the basic requireuents of
saintenance and repair organisations. The actual requirements to suit
any situation, whether in developed or underdeveloped cow.tries, will
vary with the type and size of industry, the local surroﬁndings. the
normal weather conditions, the degree of local industrialisation, labour
availability and many other factors. However, these requirements can

be eotablished in relation to the basic features outlined.

Before any effective maintenance and repair organicution can be established,
there must be a recognition at top managesment level of the vital need for

such an organisation, and an understanding of its aims and objectives.

It should be recognised that such an organisaticn is an integral part
of the process of production. The costs of a maintenance and repair
erganisation must be seen as an operating cost which can have a significant

offect on the ultimate product cost.

It 1s a gross mistake to aim to reduce maiatenance and repair costs
without reference to the effect on other factors such as plant availability
and production rate.

deduction of maintenance and repair costs by reduction of maintenance and
repair activity, will result in reduction of plant availability. Equally
reduction of expenditure on equipment replacement will result in reductiea
of production rate or efficiency by continuation of use of worm out or
patched up machinery.

Understanding of the impact of such factors on overall proiustion coste
is necessary at top management level and all levels in production amd

maintenance management.



TSAMINOLOGY

Terninology in current use to describe saintenance and repair activities

varies from place to place.
in order to avoid misunderstandings with regard to the ideas presented
in this vaper, the neunings :iccribad t: terms used are listed in

sppendix I,

STRUCTURE OF k.LidDENAlSE Al R8P QiU NIS. . TONS

‘'sfore we can consider the structure of the organisation needed to
vniertake maintenance and repair of an industrial enterprise, ve must

“irst examine the enterprise.

Jependant on the circumstances of the enterprise, it is often convenient
to include various functions within the responsibilities of the maintenance

und repair organisation.

Such a situation is an acceptable one providing the separate functions

are recognised and the strength of the organisation is determined accordingly.

Jdon-recognition o7 the various fu~ctions an: responsibilities can lead to

aeglect ol orne or oiier of thewm, to the overall detriment of the enterprise.

lne primary funciions of any maintenance and repuir organisalion will include
the following:=

301070 Provision of adequate and suitable manpower and facilities
to maintain production piant at the desired level of operational
availabllity, efficiency and appearance.

302, Provision of manpower and fucilities to maintain service plant,
buildings, and roadways at the desired level of availability,
efficiency and appearance,

313 Provision of facilities for the progressive self improvemeat

of the performance of the organisation in terms either of

production plant availability or production cost or both.
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2¢2s 3econdary activities which may be included in tne responsibilities

of a maintenance organisation as circumstauces dictate could includes=

S.241, Provision of facilities for the progressive development of the
production facilities in terms of either improved throughput,
improved economics, modernisation or expension.

3.2.2, Provision of tne factory services. This could involve operation
of power generation facilities, steam raising plant, water supply
and treatment facilities and effluent treatment and disposal
facilities.

3423, Provision of facilities for procuremeni and storage of items
of equipment either for muaintenance and repair use or for general
use.

3.2.4, Provision and operation of transport facilities either for
internal factory use or even ior transport of raw materials
and finished products outside the factory,

Je242s The functions listed 3.2.1. to 3.2.4, inclusive are possible extra
reaponsibilities for a 'iaintenance and repadr organisation, as the background
and training of the personnel of tha organisation often make it the most

capaole group to deal witl. them.

Generally, these sort of additional responsibilities are added in smaller

enterprises where setting up of separate organisations to handle them cannot

oe justified.

It is desirable, whensver possibla, to separate such functions entirely
from the maintenance and repair crganisution, when it is not ewonomically
Justifiable to set them apart in a sepirate organisation, it is necessary
to separate tiem within the maintena:ce and repair organisation. This
separation must be made in terms of the personal resgonsipilities of

members of the managerial or supervisory staff. If this is not done there

is a real danger that either one function or the other will suffer neglect,




Jebr.

#ith larger enterpris:s where such additional functions achieve sizable
proportions, the teuptation to incorporate tnem must ve avoided. &£qually,
as eaterprises grow, it is nseassary to re~assess the needs and separate

out such addition~l functions ag 3oon as possible,

. Havinyg clarifiedl th: true functions of the muintenance and repair

organisation, we can now luok a: the separate responsibilities which go

into meeting tie thres primary functions.

fhe work of the organicaticn will include the ability to undertakete

5ede1, Zmergency maintenance and repair work.

30342, Planned mainterance and repair vork - this will probably

| include a mixturs of oreskdown, shutdown, scheduled and

preventative muint2nance work.

3e3e0 Operation of enginzcring workshop facilities.

Jedele Provision of disgnostic service to deteruine causes of
malfunction of production or service equipment,

34345, Opara“ion of = planainz ser—ice to provide for control of the
overall use of ranpower and facilities,

543.6.  OUperation of a plait incpection and records system.

3.}.7. gstablisnment anl review of levels of spare parts stocke

54348, Installation of ainor plant modifications and extensions.

345.9 Provision of “vcinical service to improve performance or working

| life of plant or rcduce the malntenance costs,.

Let us now examine each of these aspscts of the responsibilitied.
Emergency maintenunce and repair work can vary between mimor Job-mur:lnc
no more than one or two manhours o effort and major work invalving the

sustained effort of a large section of the workforce.

Siniiarlj planned work may vary greatly in the amount of effort r.ecessary

to complete :it.




When oconsiderin; the structure of the organisation necessary to handle the
different calls for maintenance work, it is usually of more value to

separate work in terms of the manhour requiremeunts and priority.

This distinction can lead to a separation of the workforce into two or

®ore teams or groups with different primary responsivilities.

Other separate responsibilities can also be established either grouped in

teras of specific plant needs or work function. These would include such

groups as say, machine shop, welders shop, sheet metal workshop, joinmers

or oarpenters, vehicle maintenance etc,

again dependant on the size of an organisation, it may be decided to carry out

all these operaiions by separate teams. Alternatively all or groupe of theee
operations may be carried out by one team having the necessary skills and
training for the jobs to be covered.

3.8, The decisions on how to group such teams should be influenced by the
following factorsie

3.8.1.  The convenience of separating produstion facilities iate
areas grouped geographically or in terms of similar smaiatenanse

and repair requirements.

3,8,2. The base level of work requirements in each area.
3.8.3,  The requirement for specialist services of any sort im ome of

all areas.

3.3 area Maiatenance teans
Generally it will be found possidle to identify groups of produstica

facilities which can provide a steady workload for a number of mea.
This work would consist of small emergency jobs and routine scheduled

saintenance work such as oiling, greasing, and zachine adjustments.

Such jobs would not normally require much in the way of special equipmeat




or specialist work.
It is often convenient to establish small teams opsrating in sueh
localised areas. :Zach team may have its own supervision or share a
supervisor with a number of other tears,
3341, Advantages tc be gained from area teams include:-
3e51.1. The team develops an intimate knowledge of the
plant in their area
J3e3¢1.2¢ They are readily available to deal with minor
emergencies which, if given prompt atteation, can
avoid major plant downtime
3¢3¢7.3. They have direct responsibility for scheduled
saintenance work in their own area. +#ithout this
area separation, one uction. of the plunt may olaims
oxcessive attention due to perhaps the agressiveness
of the production supervision in that section, or a more

agreeable working environment.

332  T™he area team arrangement has a numbver of potential disadvantages

which can b. avoided with careful control. They arei-

33.2.1¢ Unless sized correctly to suit the base workload, they
can overmaintain plant and become an expensive way to do
maintenance, .+ continuous cross checking of the work
they tackle and their manpower is necessary.

- 3¢94242. 3uch teams tend to accept present practices cs esseatial
for evermore. Often they will not challenge the need
for a job which is part of their routine.
dituation which way be ujor naintenance cost items

say not be identified because dealing with thes has

become a routins job,




3¢3e3.
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3¢3:2.3.  3eldom, when there is a reduction of workload in an area,
whether short or long rerm, +111 it become apparent to
management. Tiae potential tc use underemployed labour
tlsewhare i1l thun b 158,

The main Gicadvantages can usually ve uvoided oy undermanning suci

8roups to 'i- point e the rerui.rly need to request additional

asalstance. lTnis wi ] tznl to focu. attention on their operation

from a higher lave! on Q re<ular busics,

Some sort of routire texdback of information on how their time is

8pent can also prove of vse ir wdentifying high cost operations.,

It is advisable t¢ resist the terptution to placs such teams under

the control of the production suparvisicr in the area., This

supervision will stubbornly recist ary siteapt to reduce the size

of the tean., In addition, the resessary control of engineering

standard of work perforzed will ue lost, with posaible

satastrophic results,

3.6, Centralised Najntenarce Teang

“th small enterprices, tia cuastie:, of whath pr to organise into area or

centralised teams seldon darises, In these circumstances usually a eingle

centralised team best Suics the situat.on,

3.6.1,

The decision to Op¢rate with a centralised team in a larger

enterprise will be influenced by the following factorsie

3.6.1.1. +nether workload requirements for specialist skills ape
concentrated in a section of the production facilities
or spread 3enerally over the whole factory,

3.6.1.2, “hether there is 4 nced for high capital inveatment for
fixed facilities for any particular maintenance or
Pepair operation., For example, the need for machine
tools and worksho, epace, heavy fixed welding or pipe

fabrication facilities or similar facilities,




3e6e30

o]ll »

346:1.3.  whether the general workload is steady in all sections

of the factory or fluctuates from section to section.
In almost every case it will be found that there is need to
oonoeatrate the machine too.. facilities and so.e if not all of the
welding, sheetmetal working and woodworking facilities in
eeatralised workshop,
Ia general also, with the larger enterprises, centralisation of
part of the mechanical, electrioal and instrument trades is desirable.
Mese groups can be used as a workforce which can range over the
fastory, carrying out the bigger Jobe where they occur.

It 48 unusual to find a situation in the larger enterprises where
ecuplete centralisation of the workforce is a practical proposition,
A combination of the Area and Centralised will usually be found to
be the most workable arrangements.

As vith area teass, centralisation of the maintenance teass hao its
advantages and disadvantages.

sdvantages includes=

3.6.3.1.  The ability to ensure am ev:a loading of the werkferee

34.3:2. The ceatralised workforce lends itself more reaiily to
work planning

38:3:3. It avoids the necessity of uprooting mea from ome ares
to tackle a heavy workloud in another, as is mecessery
with a oompletely area organised force.

3¢6:3.8. It permits men to gain vider experience over the whele
of the fastory giving the workforce greater flexidbility,

3e8:3:3.  Supervisioa is more readily arrunged to cover majer work,
with regular teams used to one another and their

superviesor,




344  The drawbacks largely centre around the wider field than the
centralised groups cover. Principally they are the opposites
! to the advantages of area teams.
" That is:-
5¢64.1.  The groups lack the intimate knowledge of the plant.
«180 they lack an attachment to any particular section
of the plant around which to build a team spirit,
3e642, If work quality is not strictly controlled there is a
danger of lack of care and attention to detail., The
; v Area man generally is aware that poor performance by
hia will result in a return to the same job. Lack of

attention by the centralised man generally means trouble,

3+7. Semhined area and Centralised Meintenance Teans

Other than with small enterprises, it is most likely that a combinatioa
of both area and centralised maintenance teans is preferable.
Determination of the optimum manpower split between a combination area

and centralised organisation is a difficult problea.

It will depend on the incidence of encrgency work togeth.r with the steedy
lead of routine acheduled maintenance.

ﬁo echeduled workload is readily determined. The incidence of emergency
work is quite another matter. «ithout some control system, all saintemance
and repair work will be ezergency work., It is only when nanpower becomes
diffioult to obtain that produotion men start to order their priorities for
service from the maintenance and ropair-orgmiution. 8y steadily reducing
the strength of area teams and requiring production people to be realistie
about their service requirements, it is possible finally to arrive at a
workable situation. It is necessary, however, that this be done with the

Go-operation of the more senior production management. This Cco=operation,

also, will only be forthcoming if the productien sanagesent fully appreciate
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the effeot of maintenance and repair costs om their operation.

Other groups such as rigging teams have to be considered in the light of the
workload distribution for them.
Services of a less urgent nature provided by civil craftsmen such as painting,

bricklaying, carpentry, glazing and the like can usually be completely
centralised with advantage.

of or Plant
Of the additional responsibilities which a maintemance and repair

erganisation muy be required to undertake, new oconstructiom work of this
sert can be undertaken with advantage.

It would be most unusual if the incidemce of maintenance and repair wvork
sonatituted a steady workload,

S4sing of the saintenance and revair workforce sust take account of the
knewn periods of peak woriload. while it may be possible to hire additiomal
labour for short periods to cover t'.ase peaks, this is not always desireble.
For instance, successful execution of the work may require some level of
speeific training not available on the labour market. It may be alse found

difficult to get the calibre of men required when needed.
One alternative, to hire a maintenance contracting firm to cover peak

work loads, will be discussed later.

The third alternative is to employ a total workforoe capadle of hasdling
the workload veaks, and provide mnuinowmuumorm
aainteaance and repair workloading.

Censtruction of plant modifications and extensions provides a ready msams
of oooupying these men. It also has the idmtm of providing a team
which can be more reaiily controlled to give a good quality job than mest

csontractors,
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i It would be a mistake, however, to have wore men than is necessary to do
®ore than cover peak maintenance and repair workloading. New construction
work itself can include wide fluctuation in workloading, particularly where
significant secasonal weather fluctuations occur.

It is usually aivisable when such a construction team is formed to retain
it strictly under the control of the saintenance and repair organisation.

Preferably with tne centralised team if it exists. 1In this way, maximum

B0 gl

flexibility in use of the men can be retained and the best possible service

to production maintained.

i 3+9. Une of Contractors

Mention was made earlier of the possible use of contractors to deal with
80me¢ aspects of the workload of the maintenance and repair organisation.

; There are a numbsr of circumstances where the use of contracting firms
clearly can be advantageous. Other circumstances exist where the decision
whiether to use contractors or not is not so simply resolved.
laking the first circumstances. Use of contractors will be advantageous
to deal with specialist problems such as infrequent overhauls of propriety
oequipment. For instance, a major boiler overhaul will be a Job which does
wot arise frequently. The attention it requires demands certain skills
which would not necessarily be found imongst a general maintenance crew,

If a specialist contracting firm is available within reasonable distance,
use of them will avoid the need to train men for skills for which there
will be infrequent call.

Other overhauls which may fall into the same category would include turbinme
or diesel prine movers, generating equipment, and maybe items such ag
¢ompressors, motor transport and other forms of mobile plant, also
specialised packaging or conveying equipment.

Use of contractors is also often advantageous for non-urgent maintenance amd
repair work when there is time to organise contractors to subait a

quotation for the work. The sort of work which msost readily falls iato

this category is related to the ¢ivil engineering trades. Building




sadatenance and repair work, building and plant painting and decorating,

saintemance and repair of yards, roadways, drainage systems and so on.

Use of coatractors in other circumstances will depend on a number of

factors such as workloading, type of plant, location and availability of

contractors.

There is an increasing tendancy in a number of countries nowadays for almess

complete use of contract labour for maintenance and repair.

General engineerin; firms are tending to offer this sort of a service to

help them over the peaks and troughs of their workload without resort

to hiring and firing of employees.

These sort of services can be extremely valuable on occasion to help over

workload peaks, particularly when thess can be predicted in advance. It ie

as well, however, to organise the work so that the contract men have a

epecific part of the job to undertake rather than to mix them with Company

employees. Often there is a tendancy toward friction between the groups.

Contractors of this sort tend to have special pay etructures which, when

eagaed in work away from their base, gives them a high level of takehome

paYe also their discipline may not match the factory standards both in terws

of work oontrol and safety standards. The factory employees will temd %o

oempare the contractors results unfavourably with their own to the exteat

where industrial relations may become strained.

Flants where maintenance and repair ie principally undertaken by contresters

tend to be rather specialised continuous process plants. Oa these plaate,

saintenance ani repair needs are very small during norsal operatioa, and very

high during plant shutdown perieds. To successfully operate with total
sontract maintenance under these circumstances it is necessary to have &

| sajor engineering company within easy reaoh which ie able to plan ite

workload to include the plant shutdown demand.

Fastories which operate such a system successfully usually are situated

in developed industrial areas, usually on or near the coast where there are

sajor ship repair or ship building facilities. Shipyards are usually ideally

organised for such undertakings, as the labour force is ueed to moving frea

Job to job and appreciate the urgencies of shutdown or turnaround work.
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The supervisor also has a responsivility o ensure that expenditure on
maintenance and reopair activities is correctiy recorded igniast the section
of plaat or equivient coancernesd.

ditnout thesz two xaformarion feadbaniis, monienance improvene.t activiilies

wouldd snave no founlilion. o more detaile? outline of maintenunse and rapair

3 costing wili ve given lut o,

] 5010.20  Techuisal service - ika r1: 1t sigineer
The next fuaction of tne v.rointenanze in? recuir organisation staff
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of failure is apparent, out the best way to tackle the corrective
agtion is not, a more (uuli-ied opinicn :3 rejuired.
It nay not always oe ti:it *he :ecizion reqi.red is based on
technical crounds, It w1y ne a queatioen of wa.cn nossiblie solutiesm
48 tie best an au ecoromic vamic,
Jhese 1re tio sort of decisions wu. tecuuisal service which wust
be sugpplied ov tr nevt lovael of maidtenince Qnd repair

. n:n geneit,
Phis function ie carried ouv Ly tua= maiatand.ce or nluit engineer,
4 man witn a scund practical bac.orouns and sdejuite tecinical
Sraining. 1n «Jdadition to th.s he 1lso requi.rves n working
knowledge of Lie rrinciples of .narement., Mhe pl.unt enziacer i
part of tn: line teas. ilz nws control of 1 numoer of suparvisors
aad 60 onrries sespoasivility Tor Gadolenunce al recadr of aome
part of the facisry,
I i necessir: for tas nlnut engiueer Ur ve isive Af t.a:
production situ:ticn at any time, i« decisiony must be vased on
productici neews, iloweve:, 1,15 wust 06 ail overill viev.

Werpaduction at o1l cos*s ' must not be his mottoe iue correet
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decision may be at times to incur an extended period of
dantime in order to effect a better or more long lasting
repair. nis would be with the aim of securing the production
situation At & luter Jate,
His decislons agauia ++ast nol be made in isolaticn. lHe must
cornmult with the iroduction managesneat and with his 3uperior whe
necessary. ieither muct nus supervicovs de cezlectel., He has
to cousider ti.e uverall management of his resources. 1lis
supervisors have responsibilities and aust be allowed to nake
their own decisioas. If they are not con~ultei, or wade
aware of situutions taey wiil becowe mer-2i- snepherds of their
workforce. They will nci act with iudtiative and the plant
engineer will have to direct thelr every move. Zhis level of
management of the wrintenance und repsir oryisaticn ia the
one at wunich Lthere is tne greatesc input of technology into the
day to day work. It is essential that the plant engineer
organices nis grour to jive hinself tne maximum time to supply
this input woere it is reguired, Inability to delegate
responsibiliity to supervisors means his invelvem-ni in evary
decision au! a conseyn:at diminution of tie time he can spend o2

.

considerations tnit warran ais attention.

This gtaff function of any miintenince and resair organisation
probably the onme which is most misunderstood wid misrepresented
of all. st best a1 plannin; groun cun be the cornerstone of the
whole organisation. «t worst it can de an encumperunce and

unjustifiable overhead, «i:ich catesory it falls into depends éh
on how well .ts function ia definezd and whut authority it comman
Perh ;s use of tuc word planniag itselt je& wronss shen a plannd
group exists in o soiatonance .l repalr orgsaaisation, there is
toudency for all outside it to .assace they have no plianning

resoonsivilivies. Use ol ifas toow caintencace Prepuration udroup

Or *Oork< .ervizes .iroup can neln to wet rouai thir vroulem.



Firat lat us decide wﬁat we mean by planning. Planning is the
process of preparing in advunce for some activity which is to
occur.

accapting thus cdalinition we c.n see that plunniag is something
which goes ou all tne time with jurt aboul everyone, ia any
aitualion,

Formation of 4 nlanaing group is a weune in o maintenance and

repair osganisacicn of formalising the nrocess for a specific part

of the organisation's coperations,

How much of the ousrations of Llhe organicatinn to be deult with

by the piauning group will uesend on the size of the organisation

ad the s.aff strenzth it ¢an support.

ilovever, assuming that a full scale planning operation can be

mounted, the following reavonsivilities would come within the

8scope ol the groupie

a) Preparation and organisation of overation of long terw
radntenance and inspection schedules.

") Provision of a plant inu ection aud records service.

.) Preparation and organisation of opsration of long ters
plant shutdown : aintenince snd repair progranmes.

d) Preparation and organisation of operation of major
repair vork.

o) Co~ordination of work loaiing of a section of the
naintenance -nd repair wor;forca (including operation of
maintenance me:sureaent aystens).

Takdng each renponsibility sepiratelyte

34104341,

It i3 nost often coavenieat to organise the preparation
and operation of gchediies of tiis sort on an overall
vasis for trne factorj. «ien tais is s0, the planning

group, 13 a factorywile service ;rour, is the logicel




| place to invest the reaponsibility,
&hort term routine schedules as iiscussed earlier are
best handlei on un area basias.
Longer term schedulos wunich involve inspection or
lliﬁtomnce wori at i freuucnocy of say six months or more
require n reminder sintem if they are to operate at all.
he sort of schedules usuaily considercd are those where
statutory legislation requires formal inspection of
| | perticular types of ejuipment on a fixed frequency basis.
dimilarly, insurance companies nay requirs similar
prograsmes for equipment risks wnich they underwrite.,
Uther schedules might include inspection of pressure
' relief devices, elcctrical interlock systems and
’ switohgear, and oritical items of equipment, failure of
Which in operation may constitute a ma jor hasard to
safety or production.
Ia addition, this service could also include inspections
' Pequired to plant, the need for whiech has been identified
at previous inspections. G.nerally, the job of tais part
of the planning group would be to operuts a reminder

ayaten to thut part of the organisation charged with

earrying out the inspection or maintenance operation
for the particular item of plant concerned.,

They vould also be responsible for either recording
oompletion of the operation or reporting to nigher

authority on non-completion. The establishment of

iaspection frequencies would not necessarily be their
responsibilicy, However thoy should “e reeponsivle for

ensuring that frejuercies are estavlisied and reviewed

periodically.
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Y 50eC n asd recnrs sepyice

Here -i,;;ain it ds usially riore efficient to operate such
a service on a factorywide Dasias and hence the planuaug
grouyp beccures the losisal place Tor it,

Thia service fuvelves tie provisina of wuitably traiued
personncl, eiuipped wiii toe wececsary tools and
equipment, to Jdelermine thz period nver uhich items of
plant can coat . nue to operate.

The description of ths smervice i3 deliberateiy p.irased as
the determination of the period over wiiich operstiun

can continue,

The major job of any insguection uervice of tiis nature is
to provide inforuaticn wiich wliowe deciaions ‘. be mde,
in time to safepuard continuity; of produstion.

Jepeudent on the size of the :niterprise anc comulexity
of the oneratinas conducied, tae techiniues nsed by t‘ﬁa
inspection tewrs can vary.

They ¢an incluce tae most sonhisticated non destructive

testing technijues =.azh asi-

dadiography
Ultrasonic testing
sddy current testigy
Vibration analysis
leleaviziou monitoring

Or the simpler but nonctheless effective technijues
BUGh aste

Jye peunetrant testing
. Kagnntic letection

Measurement by ganin., calioering or
drill test

Use of te.t coupons .
Hampar or othar paysical tectiug
Pneumatic or nvdraulic Lo liug

Visnal iuswection '
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An essential feature of all such inspection programues
is the need for meticulous recording of rest resuits. <This
should then be followel up by comparion with previous
testa to date:mine deterioration rate. 3y ti.ie means
future life of plant may be estimatad, fhe final singe
in the operatiun in to inform those resgconsible of tne
conclusions reach-d so tant lecicioas on need for
replacenent can ve laken.
It .& also necessary to ensure that the inspection
frequency is reviewed in the light o findinze of success~
ive inspections.

t i) ytdow
The planning group can provide an overall factory
programne service for major plini shutdown maintenance and
repair vworke.
It is necessary with most proiuction plant «% some time
to arrange for 1 complete sautdewn for major overhaul.
Usually experience will determine the Irejuency at which
these sautjowns shouid take place, althou;h sonetimes the
frecuency will be deternined by ine statutory insoection
frequency cf soue uajor item of equipuent.
These shutiowns usu:lly reorasent a major peak worklo:d
for the i intsniice and rep.ir organisceion, and as such
meed careful plinning if they are to be curried out
efficiently.
The ain of the overall factory programme should be to
include all niajor piant shutdowns in Auct. a way as to
apread the maintenance aud resdr workload evenly tnroughe
out the ye..r,
The .l wnning sroup must of necessity tuke the inmtiative
im oraanising tie guutdown progromas. liere ave %

aunoer of d.ffercit coszideraticus whica w11l affect the

build up o tas pro.ramuie whic.. <illi ue yiven 1ifferent
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siress by the various sedtioans of Lihe euterprize

organisnticn. Jt1 le necearary tlierefores that » central

orpanisaiion collnacy and co-ordinate 2ll the relevant

dats, resolve v Flisiing - iewncinte where poasible and

refer thern for relnior management decision winer~ not

possible.

The variona factors which may have to be considered in

formulating tie nrogramwe mizit include:=

¢ Frequency of statutory insursunce or safety
inspectious

2. Produciion programme. That is, production capacity
versus murket demsnd, seasvnal variations, finished
stock levels etc.

3. LEffect of seasonal weather variations on working
conditions in the plant.

4, availability of in plant labour and outside servioes.

S« Availaoility of spare parts.

6, Programues for plant modification or exnansion and
equipment delivery uozition.

?. Findings of previoue plant inspectionas,

8, &Expurience of the plaat engineer,

9. Experience of the plant operational staff with
regard to Jeterioration of productionl rate and 30 ome

a8 the major aim oi the programme must be to sive the

best overall factory service with ths availablc labour

force, it iu essential thut careful atiention be raid to

exactly what work i3 done during thi. plant shut:own,

Firstly, all Jorl: that needs to ue doae Lo reL.ru the

plant to full operaiional efficiency or to safeguard

operation betwee: shutdowns must ve listed. This 1list
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will be comniled from uil avallabl» scurces. The plant
engingaer, the plant onerations staff, the inapection
schedules, rscoris atd previous plant shvtdown records,
Secondly, All work to progress oicrt woulfications,
improveseitag or exnonsion whian rediires snntiown of the
exigting Slunt must o detertaned.  Finadiy, each item

of work rajuestex chgpuld he ox-ained criticadly o
deteriina whethe: it c-n romsibly oo wrieriaken at any
other tine than taz usjor shutdowne For iastance,

gomse iiems of ejuiomen. can we roleased For shore perinds
during normal operatios, or by short ter: build up of
bulfer stocks of wateriais, D TG 34 Hlighv changeo
to the weaus of tylnpg ‘n proposed plant sodiiication

cun eliminate the need for shutdown or at least greatly
reduce the time or work requireis By weans of this
examination, tie work tu se carried out during the plant
shutdown can be rediced to ths minimim necsusary.
detailed dcvermin:ticon of pateril, minnuver ani

services re-jurement for auca sautdom can taea proceed,
Haj

or rennir work

all major repair werk wnion is predictable on u long
tara vnsis wild automaticadly ve inciased in Whe major
plant shutdown ogrorge, vther major revair wo:it will
levelop 7itnout very uiucu actice. Uil can result from
premiture caulrment Yaiiore, mal oparation »f ecuipwent
or perhi-s e to aewvy louding frou a chuge in
production programne.

Soue 0f tiase rej.lrements will ievelop suddenly and

reqrire lameiinie aitentivn, fheis Jeo will refe: to
later. The remd.der ol waich tiore is sose notice,
are Loose Vi wers celarred o culier ae bne likely

resvansiollity of A centealice. work foroe,

Juch wori wiil often reju.re itohe or-amisaiicy o vurious
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Servines, provision of special machinery or yrocurement
of specisl equipment or sparea,

Dhis sort of wori requires more detuiled or syec.alised
attentiou than zun be asurplied by @ Local area aintenance
group. again 'his plannicg Sroun i tre Lovtieal
collecting centre for 3uch detaiied srecialist itteation
to ba vrovided o1 a factorrviie vasis.

Sp-ordigation of wor! 1in of a gection of the
oo I anance Uil roapuue worgfurcg

This cowc:dinaticn =er-ice 18 reslly the eud nroluct

of the activities of the various activities of a nlanning
group.

By organisaticn of long term scheduies, plant shutdown
work and majer cepair work, the groun is in lie pnsition
of oedn; a3ble to proviide a steasy worh progrume for a
ai nificant proportion of the mintenance aund repair
workforce.

whethisr the workforce is dividad into areu and
centralised grouns, operated &s u series of area forces
or maint:ainel as one glantuide groun doss not vasically
alter tie situation,

It has veen estaolisied ta<t all maiantenance ani repair
work can be divided into plannable =id non plannable
worke ne torm non-plannacle worik is not restricted to
work whizh it is not possibie to predict in adv.uace and
make preparaticon for. Some predictavie work consists

of minor jobs or local resular routine work. It is
wsually uneconomic:al to consiier expending planning
effort on jobs of tuis sort. 3 a ;jenerul rule, work
which can be completed Ly a superviscr and his workforee
without othar tunan routine raference to oun«r parts of the

organisation, can be cousidered to be nomeplannavlie

within this definition.
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<haut proportion of the totaul workload thie represents
will vary from oue rype of aenterpyrise to nnother.

Howeover it .o wnlikriy tnat wors than 75 oi the workload
can be cousiderel nlonasbles ot tus ather 2imiv, it should
be poesivle o effectively vina at Least o of the
workload. .iiere are two nossidilities in coasiderin; how
the piauasd ~nd non plinned worh siould be distriduted

to ths worklfoica,.

The first slternitive is to eugase ull the workforce om &
mizture of plinned and unplanned wer:s That ia to give
them sufficient planned worn to fill part ot their time.
The seccnd is to engage part of tne worsforce totally on
planned wors aad Lsoave tie remainier to deal witu the
unplanned.

while both schemes are used, the second approach is the
one most nften applied.

‘The plannini prous in tue second case would have

a fixed number of men to schedule work for on a day to day
basis.

Their purpose woul:d bLe to supply to each sunervisor,
sufficiently detailed information eacn day on wiat jobe
he ia re.u.red to uadertax=. The superviror must 4180
provide a daily report on prosress o. rlanned work to
eniile tie next dnys wor . rlan to be adjusted wiers |
necessary. .he reporting .and reaijusting process is eften
best arranzed on an inforzal basis between the supervisor
and planne® couceriels ‘™e 1aily uprogramrme can then be
produced jointly vLelveen tiuen. it is necessary t it the
Jcogramme is join.l; agreed. iithout such agreenent,
relationships beiwesn dlanner: aui sujervissrs are likely
to pecowe strained witihv bota refusiny to accent responde

ioility for any failure tc rieet worx sciedules.




Minor emergency work will normally be containad by the
workforce not committed to a planned programme of work,
Major emergency wori is the greatest enemy of any
maintenance and repair organicaticn.

duch work demands immediate attentionn and major workforce
effort,

It will interrupt and delsy planned work, interfere with
scheduled programmes aud generally lead to inefficient
utilisation of maupower and equipticnte.

The plaaning group can mace 4 wajor coatrivution in
reducing tae incidence of major emergency work through
its inaspecticn programme.

However, allowing that even in the best regulated
situationa, emergencies will still occur, the planning
group again contrioutes to the amelioration of the worst
effects,

Jy definttion, planniag is the crocess of prepurin; in
advance fer wvhad may ocour,

3y bein: .vare of tae wori situation at iny time, 2 well
organisad planuin, group can rapidly decide how best to
deal with emergencics vitn the lesst etfect on the overall
aitution,

The least important jobs cun be stopped, facilities can
be diverted witi miuimum interruption to other situations
an! on completion of Lhe ensrgency the tureads of interrve
upted work can ve picked up.

Planninz organisations are often severly criticised om
tie basis of the numver ol times plaunued work ic not
finished on time. <hile this sust romsin a mensure of
their aciijevement, it nust ve viewed auinat the
background of tihe rasconsibility aud autnority tiey are

permitted to exercise ov: . r potential emer engy work,




If o Atioupt iy made to reduce rtuc occurriice of

SO ANC WIOSK Or Lo Guenrtins che danands Jou Auch work,
dislesution of rloocec cffort La ‘paviinble. Ferbapm
upder tihese civenpstancer the sndy veive ot arareaiog 1s
the 0:lity to reauce b o liatts of emergr.o) WO e

nest planring opsraticuas ars d Joursomise truencing on

the views Of e/ inT m. s c@hiite doue of toen van operite
with any re~l dagree o) voeluinoos anlens the nave tie
autnarity (";‘x"s-'l..l. te tnan of a0y L rCus wnose operations

theys seer to influer e,

staffing of tae planuing zZroup <iil enasist of n number
of levels. The s.nior r.a, should be of 2 «=tatus
ejuivalant te the ~lan' susiusere  Like them ne saculd
have i scuna practiacl buckgrouad, ulaiui.e tecanical
training, ni a working kKnowledge of the porinciples of
managenent.

The planning strff thonselves suoui: ve of similar status
o the miintenince supervisors asi hawve hadl an extianeive
experience of miiilciunce ad reprir sork 2a the rlant.

It 1z probauviy s usaful axercise to reornis PaAnning

staff frou exjerieaced supervisors, Jaterchuageanility
of sucervisocy uil planning stafll can oo o ngaful auset
to the orguniesliornn, Insrection pe. sonnel .gain should
be equivalent in stutus to supervisory gealf, with
perhang, if the sizme of ti. ruap darrants it, a scecialist
ensineer in carrge. arecind trainin: #1ill be negescary to
familiarise the taff with speciud ist equipment, but
experience of orerstion Lud Losntensnce nf the nlant
concernad i3 of vo.lues

e rerndning 28 can se deatiiialy hanlied oy cleriscal

.
stalle




1f any industri 1l enterprise iz to flourish it has to make jrojreass
an tas face v/ competitivue. In addition, the cuntinuous demand
for upward prograssios Lo Living standmrds rejquires un iancrenas in

ver carita productirity,

«onsequaatly 1t is not uccentuvle for «ny part of Lie enteryrise to
remaly atatin, There should se » convinuoue anu urregefnl effort
towards 5eit ipravament. s s equally true for the maintennnce
and repair or.auissticn. The effort tovards £:1f luprovemeat 18 so
essui:lisl to tnie future of tipe enterrrise triat it is insufficient to

leave it to chance cr iudividual inspiration.

It hus beeu the practice over many years i. iuvest “he rraponsibility
for iumprovem.:t of tie waintenance aml repair organis-tiou with the
riant engineer, Ji¢ success achlisved in tois way will vary
considerably witn the personality ani temperam:nt of the individual

engineer,

ihe major drawback to this :-ethod of approinch is tie teniency for the
pliant enginear to be trawn into th: sressing -:ousilerations of tne
day to day problems. It cakes 1 good deal o self .discipline for

him to put aside uim imw:iiste -roolens and sel nis sind to next
year's provieas. «dditinuUly, his iine reasveonsivilitles demand

some part .f nis sttertion, even under tiie most favourible
circumstainces, at fregient iatervils thiuushout nie woriins ey,

dis efforts tn.ards self improvencnt tiiea «.il ve punctusted Ly

these demanls. The difficult.es of produciag satis uctory resultm

in a rea onudl: period of time will ue appreciated,
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™ere is an increasing temdency nowaiays to make tha major effort
towarcs zelf improvement of the waintew.nce ani repalr organisation
the resgonsicility of a semmrate staff group. The group will be
reserred to as the kointenunce lsaprovemant Uroipe %o,
It is the veaponsioilivy of this Jroup to formlate a progracine
for improves..nt ol thy pericrmencs of the organis:tion.

Input to this ;roocamae wust b2 derived from A1 avillisble sourcass
“he most obvious source is the axperience of tie plant encineers
tnemselves. -hile ;erhaps the. cannot give ibe wndivided attention
nocessary tu develop lrurovesant prupram:S, tasy ure well able to
identify areas wnere iayrovenicnt .o deairalie. -Jery often, as they
are technically traioed men, tugy cun offer a auider of possiole
avenues of approuci towards achieving un improvenents In addition
to highlignting: the problei areus, tiie »lant enginzer is well
quakiiied to wivise on Lae feasaoility ov accentunility of the
fmprovemsst proposals developed by tihe Badntenance Lirnrovement Uroups
¥t Lg necessary therefore that tne group ikeeps in re;-uler cuntact
with the pluunt ensineer at all stages o) the ‘avelopment of any
proposals. Someliiwd thds Gian Je cantimed on an inforul oasis.
However, it iz often found d.sir.ule tu set up 3 formal means of
atage anproval of development proposals as a background against
whicn tu work.

an oucline of such a formal proceiure is contained in AppendiX eseee
togethor with a -ur. ested means ¢35 formally initiating improvement
projosals. A §?1as for f{ormally initiating work is necessary it

the group efforts are uoni o o diasipated on followang unprofitable
liu s of investimaticu. 8 can ve seen ia the .ppendix, the
initiator is resuires o state waat onjactive 13 to ve achieved

ani what value the soiuiion will render o tie organisstion,

'
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Circulation of the proposal within the or;anisation can avoid the
poseibility of following up lines wuich have nreviously proved
uafruitful. It caa also draw on the previous experienre of others
in sugpesting likaly avenues for irvestigation.

The formaiity of filling in the initiation '.'lo;zument., at leuat,
forces the initiator to discipline his thoughts and think through
his problea.

dupervisors can ales e reliad uson to provile dnput into tue
improvement progvamss. [heir contribution is JlkeLy Lo us lwosg
disciplined than their plant oenguneesr mislit wake but e valuadle
nevertheleas, oy cultivation of ideas Irom this sectisn of the

- organisation, notential major problews can ve identified 1n their
sarly stages.

There is a side bensfit frow « norale point of view, In. supervi ior
feels able to mike a coatribution towards iuproving his own aituation
and the stanling of the antesrsrise. In addition there will be no
wore anthuaiastic protazonist for the inatallation anl ooeration of
the improved plant or procedure,

certaln pitfalls can be avoided Ly ine formstion of 2 Miintenance
Improvemeut Uroup. 3uch sitfalls way exist in oropusals for
improvement hased on lmpres-iocns from supsrvicors and plant engineers,
not substantiated vy real evidence. shen involved in day tn day
work, the immediate vroblems are the ones which fill the mind.

The difficulties in dealing witu them e more real than the
problems thenmselves.

It ia possible to fini supervizors o: plant enginesrs conc.ntratiug‘
their efforis on eliminatin: u problem winich, because it cceurs
infrequently, cauzes then 2 Lot of bother. at the samc time, 4
regularly recurrinz problem wnich occupies a lot of th.z time of tha
manpower at their i.sposal, cause:s %nem ilitile concern, cecause it

nas become routine proceinre.
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The writer can recall a major pumping prodblem which was only
highlighted when u particuler craftsman left the firm., Until this
time, tais one man had an almost coutinuous job teunding three
pumps, He knew them 3o well that he w:s able to keep thom in
operation witnout any trousie to his supurvisor or the plant
engineer. vhen he 1aft, tuc pumpe suddenly constituted a major
production bottleneck and were the cubject of frequent mejor
emargency work. On investigation it was discovered that the punne
wers operating at !5i% of their uesign conditions, that they were
of obsolete decizn and tazt neapar, more «fficient and reliable pumps
were svailuble on the market,

snether avoidable danger is tue tesptation for a plant engineer

to deal with problers whicn take his interest rather than those
which merit most attentica, Ideatificatiou of whi.h problems merit
tifat attention can ne made the responsivility of the Maintenance
laproveweut lroup,

Of necessity, the mijor criterion for determining the relative
nerits of » num.er of jrojosels «ilil be cost. laintenante or
repair costs incurred in Lhe present situntion ani what reduction
can be achieved by successful =olution of the problam, need to be '
dete:mined.

‘he maintenance ai: repsir cost records are the aonrce of the
required information, 1f oroperly orranigsel for ihe purpose,

these recurds can also sunply a valual.e scrvice to the haintenance
Improveceni Group as source information for thuelr imorovemsnt
programnis.

The mxjor cost components of the waintenauze anl re;air (11 can

be identified ani exumined to §etarmino what noiential there is for
cost reducticias liaans of organicing the redntenance and repair
cogt reconds will ve discussed later,

<08t of muintenance ind renais alone .ill not he the only criterion
whici determines tne prioricics of imgroveint works.

It was statad initially that tae raintewance and repuir organisution
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must be recognised as an integral part of the process of production.
It ie equally important that the organisation .i.t.-éelf.‘ recn nige this
and align their effortn to yive optinum service to production needo,
in many casas thie will he achieved by m.iantenance and repair cost
vroduction. In other cuses tne optimum service will rcesult from
atteantion Lo prowuction problems, Fiant availbility must be conside
ered in relation to tne market situstion. ‘ith vurts of the plant,
the major problems vay result from the amount of time the plaut io
not available for production ruther than maintenance and repair cost.
.'X‘he Maintenunce Improvement Group then must also inspect plant \
downtime records to isolate imurovement work.

A further source oj material for the improvement programme is from
tochnical literature, trude exiibitions, proceedings and meetings of
professional societies,cunferences and ull the other communioations
®media which exist in the fiolds of technology.

The Maintenance Improvement Grour should operate a monitoring servioce
on all these sources. In addiition they should uct as a collecting
centre or libfar;f for information of tirvis type. It is valuable to
cmunﬂtzmt information of value ohtained during visits to
cqﬁtc;cncos or manufacturers is formally renorted by whichever of
the technical staff uttends,

Not only should the information ve collected, it should be reviewed
and potentially valuable ideas imolated. It is then necessary

to ensure that r.}.n inforuation is brought to the attention of those
it will intere:t und is adequately discussed. ~

The cfforf_c .of tne Maintenance Improvement iroup should not be
restricted to consideration of means of aneliorating maintenanee or
~repair problems alone,

Cther subjects worthy of their atteu-ion will ineclude:

1) Organi=.tion of the workforce.

2) +istribution of the workforce throuchceut the factory
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3) Kaintenance woékahop facilitien,

b) Haintonanc; equipment tools and techniques.
5) Organisation of maintenance and repair staff,
6) staff and woriforce running strengths.

Maintenance Improvement Group dutics can conveniently be extended

to cover other uctivities by virtue of thear role as a techaiocal
centre for the maintenunce und repuir organisation.

standardisation of plant and moterials is a subject wnicn can lead
to considerable asavings to the enterprise. Jelection of plant and
suterials besides beiny a matter of cost and availability aust alee
be based on techaicul aspects of its suitability for purpose.

In collaboration with the purchasing function for the enterprise,
the haintenance Improvement urcup can contribute to standardisation
programmes aimed at reducing procurecient costs or improving material
availability,

Formulation of standards for plant and matcrials will also assist
whoever has the responsibility for plant improvement and extension
WOrke

In addition té providing standards for use for plant improvement as
advisor: service cuan (lso be provided to ensure that maintenance

ani repair needs are considered in new plant design.

Manning of the haintenance Improvement uroup will of course be
priacipally with technically qualified personnel.

If they are to provide ani successfully conclude a aufficionﬁl}
authorative programme for improvement and cost reduction, at least
aome of the staff must be exnerienced in the work of tne organisatiom.
On the other hand the group is a good startin, point for younger
members of the organisation to come in contact witu the probless and

fit themselves for further responsihilities.
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The Group will not have any line responsibilities but must be iﬁ a
position to infiuence the activities of the line tema. The manager
of the group should then be resvorsibla directly to the maintemance

ard renair orgunisation m.asger,

; ns
It is unlikely thal any industrial anlerprise will find itself
situnted wiere there is unlimitec labeur available for its purposes,
suitably traired and experienced in its particular line of business.
If the location of the inlustrial enterprise is im an already
industrialised :irea, lavour experienced in the various disciplinos
required to make up a1 maintenance and repair workforce should be
availaole.

Hevertheless, even in this situation the maintenance and repair
organisation will find it necessary tc carry out some form of training
for ite voriforce. s witn @il the snb;ects discussed up to thie
point, the extent to whi i tnese proczdures will be necessary will
depend on *the mizc Y viie enterprise. Jith training procedures,

the formulity of tne training will also viry with the sige of the
enterprige,

#ith the smaller organisations as a very minimum there will be some
form of induction training. This may only consist of a half hour talk
betwe:n the employee auni his supervisor. Following this, the employee
will receive training in particular aspects of his work, in one form
or another, He will come across plant with which he is not familiar,
Particular hazards of materinls being used in the process aor

magufacture will need to be explained to him and 80 on.

R4
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It 18 of far more benefit to the eaterprive nud Lo tac enployee
if an atiempt & wese Lo give bin bl s sort of information, rather
than let him toadin wlmealf throush nis iotakes,
~8 the size and corplexicy of tae onterpriue lucreases wo dues the
truining need,
althouszh an euierpriae sy oe (oriunataly nioced ro twit
sufficiently traired waiantenaice setasans are avaliand 2 to them,
it will not be long sefore trailnias nseds acise.  Irainiac neeus of
waintenanze an! renuwiv setic o ool erise fror o numoer of sonrces.
Iedostion truinin: of ne- eb.ioyecs,
Training of new ewmlorees inexperisnced in the
particul:r circusstances, plant orproces: hanar's
of th* anterprisa,
Trarning an basic ecszinceringe siil s for non-skilled
emrlayees or for souras nterin: iniustry for the
first time,
Training the existing woricforce to axizunt the.r sikillse

Training the exiriins orkforece to meet the nezds of
new rlant or ew 120D Ues .

Piocussing each as;ect iu tura:

“01010 1!EHCt; on ’i‘rainin,?,
Indiction Uruining te v rmadl; o fairly st raightforward
business ol iuntrodncand Lie ewplnyes to nis workplaces
de necda Lo gNow siere o.g wosknlace 1, whio his
supervisor is, ~h:t aif hours of work are, wnere toilet
and canteen facilities are lucated, what nis job and the
purpose of his work gioup is aad how it fits into the
general operation of the orgzunisatlon.
Utner information he requires to know inciude the rules
he must obey, .ii wnat the consesiences of failure to
obaerve ti.:m uijht be. e will e interested in knowing
wnat pay ne i35 cutitled to, Wizl uonuses or yrawium
payLents ne may Gualily for, «ian additional venefits

he der.ves fr.u his euw lorment. If taere is wmy fora of

pension schene, whatl arrancensuls 0xiol Jn0n e 15 unable
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to worik through sicknese, The awvitiious employee will
also be intervsied in wvhat cnunces tuere .re for nis
udvancenent tiroaph tie orpainisation or the entarprise
generally. . important aspect of nia iuiur *ioa tradning
sitlould be Lo intreducs »iu te the safety rractices and
sules which uve onservei ln the enturprisa.  Safety ag
wOPK wLlll oe dastuscad iu more jstadl in a Latsr section
or tie viaar,
The timing o% the various as ects oo Luls 4 nduc tion
training i. wort: coasideri-g.
Sone aapects ure vnvicusly neceassurs to rieal with bafore
the cuployee is acuually et to vork. Mis should be
held to a miuiman, be will liave snoush on uis wind
starcine w new job witcout overlo-diug him witih tco wach
inforr.tion. iue reniinler of t.e anbects can be da o\t
witu after he hasg ~ad = Tev d:23 to settle dovn wuid
vecoie famiiiar wiia is surroundiu .
The best rsrsou io present wie ialuction truiniug to an
employee is his suporviscr. This givez oot the opporiunity
of getting to kunow one unciner wri jiven the supervisor
the orvort:nity ol galuing tie employee's confidence.
dowever, it n.y be more couvenient to aranise some parts
such as factury sufety ruies, weif.re b.nefits and so on
48 group sessicus ~ith a nuwver of now emnloyees, The
informution beiny presented oy the sufety ind jersonnel
organisations reasnectivelv. These grou ., sessions howaver
nust unly supplevent and not replace the supervisor's
induction trainin;.

t trai: ol new eu:’
Tols trainia, rofars vo tue fumdliarieation of already

compatent naw riiintenance ani repair artisans with

feat.res . I their new wori.plice tiney have not previcusly

encountered,

shis sort of trainii should be carried out oa a strictly

s




‘need to know! basia.

The surervisor again nas a responsibilaty heree It
is the sunrervisor's job to discover sxactly to

what exten® *-ic pav suulavoe or apployes new to his
area of resncusidilivs is fomili-o w1ty Jhe plant or
nituations ne will cetl im his newv joo.

"l‘hc supervisor i3 sware of the woeds in his area and
¢aAn, witn exparience, proluce a checklist againat whick
he can compar: the new emnloyee '3 experience.
wapending on tie worgk needs it 1.y be neceasary for
the supervisor Lo seti about tue !fruining rignt away
in some aspects, This traiuin- s consist of some
iastruction freca tac suncervisor ninself., ile may put
the employee to wori with =n o.o2ady experienced
employee (the 'sitting next to iicllie" appromch),

or he mav use .. comovination ol tieasc or othcr more
sophisticated techni:uns, de. niing on the
requirenants. iloJevear, ynichever rethod he adoptse,
it i3 alwuys neces vy Zovr ul.a tn be awars of what
instruction has bLoen civen and mere iwmportant, te
test out tie emplovee cunceraad to discover whether
the training w3 effective.

Some of thie training needs identified may be general
needs avplying to a number of employees. If this is
80, a group session can ve organised., It is probable
that t. ese neeis will become well recognised after a
winile and a =taniardised programie or series of

treining sea: »ns can be drawn up.




“o1o,-

-39 -
There is one thing these nd o her programnes aimed at
imparting skills must auve in common. All such training
must first instruct, this siould be followed by
demonstration and 1inally should be conpletea by the
person to be trained, pr.cticing tue exercise to be
learned. Uhis encoies the i:structo. to measurs the
effectivensss of his instraction uil to reinstruct where
the trainee nas not abusoruved the iistruction first time.

gasic enpivenrin~ 1411 truinin.

The need for traiuir; of tnis sort will vary considerably
with the situation of the enterprise,

where skilled wen are in extreue short supply, a major
training progrutme ray be necessary.

In easier situations it will probauly 3till be advisable
to undertake some training of this sort, particularly

with youths with a view to proviiing skilled men for the
future,

The needs of such a training prograume will depend on the
locally accepted applica*ion or division of skills between
trade groupns. Consideration of these factors is beyond
the scope of thi. puper. However, Appendix III contains
an example of a listing o skills rayuired by a mechanieal
fitter prepired as a starting point for a training
programme.

Training of this sort can involve a fairly substantial
oapital outlay in provisiom of traiming facilities amd
full time training staff will be required. Lvery advantage
sheuld be taken of national or local schemes or facilities
for such training. Once the basic skills have been
learned, a period of familiarisation and practice in the
skille will then be necessary under suitable supervisien

on the factory. « programme for training youths, based oa

the listing of required skills is exampled in Appendix IV,
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MNIBE for extension of sigille

A oommon feature of the workload of all maintenance and
repair organisations is its variability and continued
change.

If the orgaunisation were to be cet up to deal with every
pessible eventuality in the best possible manner, the
organisation would becume a complete engineering enterprise
in its own right.

Obviously this situation ould be ridiculous. The aim
should te to pioluce a flexible organisation which cam
tackle a wide variety of work. Hachine tools and
equipment should be general purpose rather than
specialised. Sirilarly, artisane geaerally should have &
wide variety of skills and not be restricted to single
specialist disciplines.

Industry in countries where development took place many
years ago have suffered nd in many cases are still
suffering considerably from this sort of situation.
Engineering crafts develor: in a specialised manner asd
were adopted into indiustry.

There is a good oppo-tunity for developing countries to
avoid the w.:st effc. 5 by lua.ning by o*hers' mistakes.
Bvery effort slould be made to avoid building up artificial
Barriers hetwecen groups of workpeople based on the jobs
they usually perform. Uwderstandings must be reached
with the workpcople that jobs will be performed by people
suitably trained to do th m. Additionally, thess
wadersta.dings must includs the premise that training ¢am
ve made available to whoev r can benefit from it whea

the need arises.

In this way, floxioility oi use and mobility of the

saintensice and repair work orce can be retained.

Depending on the sophisticat ‘on of the equipment onployed
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ia the production procaes, it may be necessary to build
up certain specialist skill groups. Lven here though

some flexibility in the arrangements for recruiting
additional personnel to tne section should be carefully
considered. Training for extension of skills assumes
some importance in ti:is context of flexivility and
wobility of the waintenance and repair workforce.
Techniques employed in such training again will depend on
the number of people requiring training at any one time and
the complexity of the skill to be acyuired.

Training can vary from shopfloor instruction by the
supervisor or a nominited artisan to classroom or training
workshop sessions. The important feature of instructionm,
demonstration and practice must remain a common factor

whichever means of training is adopted.

41.5.  Irainieg for nev plant agd techaiquss.
This training need is self explanatory and most of the
foregoing remarks on means of training are equally

applicable to this case.

The variouws sections whioh go towards making up the staff side of a
saintenance and repair organisation will have various needs in terms
o(’lnntc tinininc and experience.

again it is not possible within the scope of a paper of this mature
te go into detail of all aspects of training requiresents.

It is possible however to outline the background from which the
’vlrton. staff grades can be drawn and to indicate what further

training needs may be required. H




i
b
i
i

-

“."1.

..a .2 [ ]

- 42 -
Aadugtion Iralning
A8 with artisan employees, some form of induction training
will be necessary. Secause of the wider scope of duties
encompassed by staff personnel, particularly as one
passes up to the higher levels, the induction training
programme will assume ¢ much wider scope.
All the features of tne simpler programme will remain,
workplace, working conditions, rules, pay structure,
additional benefits and so on. ndditional information om
the strpcture of tiie organisation and the enterprise and
the interdependance of the various sections will be
necessary. administrative procedures, data collection
and processing wethods and general management policy and
operation will also feature to a greater or lesser degree

at some time during the induction period.

Supervisor trainjug
In this context the background and training of the

supervisor and any planning staff follow the same pattera
as the author believes in interchangeability us far as is
possible betwaen these groups.

Even where tue personality of a memb-r of one or other

of these teams precludes interchangeability, a thorough
grounding in the other's responsibilities is essential for
adequate performance of his own duties.

The most satisfactory and succeasful means of re .ruiting
supervisory personnel is from the workfoerce.

One of the major demands in terms of background and
training of the supervisor, the firat line of management,
4is familiarity with skill requirements of the sainteaance

and repair workforce. Another almost equally valuable

asset is familiarity witnh the plant.




Experienced members of the workforce fill this
specification most admirably. As the major requirement
for a supervisor is his ability to put the workforce to
work, and to produce the necessary results, it is obvious
that this background is not all that is neceasary to
produce the complete suvervisor. In this context, the
author can do no better than refer to a paper presented
to The Institution of rlant Lngineers with the title

“The Supervisor', See Appendix . YO evecone

3taff

T™he background and training requirements for the plant
engineers must be carefully considered. It is this staff
group which besides carrying out an essential function,
also provides the basis for the future of the organisation.
It is perhaps well to not only consider the plant engineer
in this context., The term as used up to thia point has
been restricted to one who performs a line function and teo
whom the supervisors raport.
Ia the broader understanding of the term, a plant engineer
4s one who has responsibility for design development
operation, maintenance and repair of plant. within this
definition one can include the wajority of the techaical
staff that have been discussed previously. They arete

The plant engineer

The maintenance improvement engineer

The specialist engineers

The senior maintenance and repair sanagement.
The dackground and basic training required for personael
%o perform all these functions has the same or similar
busis. The basic essentials consist of a combination of

techaical education and practical experience.
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The level of technical education required varies with

duties required to be performed. Obviously someone
engaged in design work will require a fairly high level of
technical education.

Generally a minimum level of attainment will be
sufficient for most duties. This level of attainment is
specified by the entry requirements to professional bodies
which cater f.r plant and various other specialist
engineering disciplines. The technical education levels
may be achieved through university or full or part time
technical college education.

Thie fact makes it possible for advancement of personnel
from the workforce as well as entry from university or
technical college.

The practical experience referred to is also considered
an essential requirement. This is again clearly indioated
by the entry requirements for the professional bodies
referred to.

A8 far as porsonnel who have advanced from the shop floor
are concerned, they are fully quualified in this respect.
Most university courses nowadays which cater for
engineering students also generally provide for a peried
of training in industry.

On this foundation, as the young engineer progresses
through the industrial environment, he will build
experience and fit himself for jobs of increasing
responsibility. If he is fortunate he will join a
progressive company with a policy of training for its
petential senior managers.

The very least that the enterprise should provide is
training in the essentials of manugement, and modern
sanagement techniques. This training should be planned

and should be relatable to the management policy of the

)
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eaterprise. It is a very discouraging experience for a

young engineer, to attend a management course and on
return to the factory to discover that his immediate
superior is unaware of, or disinterested in, applying
the concepts presented at the course.

There is often a good case for sending the senior
managers on ‘he course first, following up with the same

training for successively lower levels.

MANNING OF STAFY FUNCIIONS

If the maintenance and repair organisation is to be well equiped ia terss

of persoanel to carry out its function adequately, the need must be recognised
and action taken to meet it.

Background and training of staff personnel has been discussed. Traiaing

must howvever be carried out on a planned and purposeful basis.

The first stage in the process is to decide what sort of an organisstion is
required, and what positions are required to be filled.

At this stage it may be helpful to write job descriptions for the various
poste. These descriptions must describe the responsibilities which the job
carries and also the duties which are required to be performed. Some typical
jod descriptions for maintenance and repair staff functions are attached ia
Appomdix IX, They relate to an organisation conceraned with maintenance and
repair of chemical process plant.

Care must be taken in producing job descriptions thut the key responsidilities
are ideatified,

A uthfuﬁory wethod of producing theee within an existing organisatioa is to
got the existing staff to write their own. They should be supplied vith a
questioansire designed to encourage thea to viev their jobs critically.

This exercise will make the incusbents think about what they do and at the
same tisme will provide valuable information to senior management.

The ansvers to the questiomnaire will reveal any discrepancy betveea what
senior management thinks their staff is doimg and what they are actually
doing. It should also help to identify where re-instruction with regard to

responsidbilities might be necessary.

i i g




writing of the job desoription can then be completed by summarising the

answers to the questionnaire. It is advisable at this stage for discussion

; of the questionnaire to be carried out between tne man concerned and his

immediate superior.

The aim here is to resolve what differences there muy be in their view of

the job.

Though it is generally accepted that job descriptions should exist for every

staf f function within an industrial enterprise, tiere are certain hazards

that must be guarded against.

Indeed it is felt by some organisations that the hazaris are so great that

they write descriptions and keep them away from the person performing the

jobs concerned.

This however is an extremist attitude and provided the situation is kept

under contral, the author believes that well written job descriptions are

of great value.

The major hazard referred to is, of course, that tne job description is viewed

by the incumbent of a post as the limit of what is required of hiz. This

sort of person is not an asset to any organisation. This approach tends to

destroy morale and team spirit, particularly if the person concerned is in a

position in control of others.

A job description must be seen as the minimum that is required of the incusbent

4f he is doing his job adequately. ieward for good performance should be

based on achievewent in excess of the job description requirements. armed with

an understanding of the sort of organisation required to undertake maintenance

? and repair in our enterprise and also witnh the job descriptions, we can now
consider how we are to man the organisation.

o2 It is not often that the situation arises where a completly nev organisatioa
is required. More often the situation is one of re-shaping an existing

é ‘ organisation.

shichever is the situation, the problems remain somewhat the same.
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A wman must be found with the required background and training to fill the

post. If the man is not available within the organisation he must be recruited
from outside.

It is seldom that anyone will f£1l1 the specification fully in every detail.

The important thing is that anyone selected, with perhaps suitable training,
can develop to the stage where he can perform tne job required of him,

The requirement that a man can develop to fill a post adequately, ieads on

to a moat important factor to be considered in selecting personnel. Ihat the
person selected has the personality and physical qualities to suit the Job
requirements,

¥ith regard to physical qualities, good health is of course always desirable.
Dependent on the industry and the duties to be performed various other physical
characteristics may be desiracle. For instance defective vision can be a
serious hazard in any job where the person is expected to spend time in areas
with moving machinery, hearing defects where mobile equipment is in abundance,
fear of heights or tendency to dissyness in jobs requiring the climbing of
scaffolding, claustrophobia where entry to confined spuces is required and

Persomality is a much more difficult thing to judge but nevertheless aa
attespt must be made tc match the personality of a candidate to the Job
nquirod of him,

“ith saintenance and repuir work, two particular personality characteristics
are necessary, because of its role in an enterprise. These characteristics
are a sense of responsibility and the ability to recover quickly from
disappointaent or adversity,

The incidence, particularly of repair work, cannot easily be regulated.

The demands of production also generally tend to require atteatios to trowsle
vhenever it ococurs.

Maintenance and repair sanagement must often depend on the sense of
responsibility of its engineers to apply themselves to the job whenever it
occurs and to follow the job through to completion, whatever this requires

I T R T e T o . NN 3. 5 SNy ' SR " .. -
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im terms of time. The engineer of course must be adequately compensated

for his efforts, but money cannot buy this sort of service if a sense of
responsibility is absent.

Maintenance and repair work has other features, which doom the personnel in
the organisation to frequent disappointament. Neither can they oxﬁoct such
recognition of their efforts from outside the organisation.

Maintenance and repair is a constant battle with deterioration.

The deterioration the organisation fights is a continuous process resulting

‘from age, fair wear ana tear, misuse, deliberate abuse and weather conditions

to name a few circumstances that reaiily come to mind. This is a battle which
i8 never won. .t best, tne organisation can derive satisfaction {rom the
effeotiveness of its delaying actious.

T™hat plant will ultimately fail is the inevitable fact which the maintenance
and repair organisation faces., when the failure occurs, more often than not,
the production staff view this as a failure by the maintenance and repair
organisation. In their anxiety to resume production they vill seldom
recognise even outstanding effort to return plant to service. Decause of the
exingencies of production, often a job cannot be completed in the best
“engineering" manner. CJompromise between what the main.enince engineer wants
and what he must do is often necessary., He will often see his best efforts
reduced to nothing by tne use to vhich the plant is put and he will then be
expeoted to pick up the piecer and start again.

4ith a man of the wrong temperament or personality these circusstances cam
quickly result in frustration, dissatisfaction and in the ultimate even to
msental or physical illness.

The mainten:ince engineer tnen must be imaginutive but confident in his owa
ability, He must be aole to derive satisfaction from carrying out his duties
AR a responsible manner. He must be able to accept criticism without worry but
at the sJame time he must not completely ignore the fact that criticiss hus beea
sade. He should use tnis as a basis for a critical appraisal of his owva
performance with a view to improvement.

a8 stated previously, such characteristics are difficult to determine.

However, tell-tale signs of the effects of the job strains can often be
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detected before serious harm to either the person or the organisation occurs.
If this happens, the person can be transferred to other functions within the
organisation where these strains are not so great.

Ganerally it is the plant engineer who ¢ urries the brunt of this effect.

The Maintenance improvement engineer will not be subject to the same pressures.
7he job characteristics described Jdo not have auy ill effect at all on someone
suited to them: In practice n plant engineer who is temperamently suited to
the job derives ;reat satisfaction from it, and will not readily change to other
responsibilities,

In manning the organisation one must take all these factors into account,
making the best compromise possible. Training needs to develop personnel
better to carry out their duties must be identified and the necessary training
organised,

This is the first part of the manning operation. The second part is to
consider the future needs of the organisation.

The future plans for the enterprise may require an increasing saintenance and
repair service.

Some members of the organisation may be due to retire.

Certainly some members of the organisation will be looking for the opportuaity
to take on increased responsidbility.

Apart from these predictable or visible circumstances, allowance must also

be made for the unexpected. Personnel may resign, beoome ill or be involved
in acoidents.

at any time there may be a need to fill a key post in the organisatioa.

Plans must be laid in advance to deal with such situations. Possible
successors to the key posts must be identified. Training and development of
such people aust then be organised to fit them for these posts.

If suitable people are not available, recruitaent of people with the necessary
future potential must be the policy when the opportunity arises of engagisg

new staff,
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MAINTENANCE AND RigPnIR FACILITLHS
Having considered the organisation, manning and training of the maintenance

and repair personnel we can now consider the facilities they require to do

their work effectively.

6.1.

sorkabon Facilities

workshop needs will vary considerably with the sise and disposition
of the maintenance and repair organisation and also with the type

of enterprise it serves,

It is possible, however, to discuss guidelines which should help

in deciding what the needs are for any particular enterprise.
Discussion of the possibility of organising the workforce into
centralised or area groups touched on the subject of workshop
facilities and gives us our starting point.

Maintenance and repiir work can be divided into two maia groups.
Firstly that work which is carried out on the plant which doesn't
require thc equipment to be transported from its operating situation.
The second group is that which requires the work to be carried out on
plant removed from its normal operating positiom.

Most maintenance and repair jobs require a combination of both oa
and off-site work.

The first group the on site work will be discussed under the heading
"On site facilities".

The second group of worl, that comducted away from the plaat
operating situation ~ill normally best be carried ocut in a workehep.

6.%.%.  area warishope
If the maintenance and repair vorkshops is divided imte

area and centralised groups, area workshops will almost
oertainly be desirable. Even in the circumstances where
the total workforce is concentrated into a centralised

group, area workshops may be desirable.

A“*‘E GEEL s 2




T™he prisary requirement here is for a designated place
where maintenance men can do benchwork jobs.
Such a workshop then must be provided with suitable
workbenches equipped with vices, suitable for the type
of work to be undertaken,
Other facilities will also be found necessary.
These may include:=-
Fixed floor or benchmounted grinding wheels
Pipebending facilitiea.
Powered screwing machine.
Turning facilities,
Fixed floor or bench mounted drilling machimes.
Portable powered tools.
Hand tools.
Lifting equipument,
8pare parts stocks
Engimering material stocks
Special clothing stocks
Storages ond A-ying facilities for elething

Drluing storage facilities

Office facilities - desks, files and Selephenes.
daghing facilities
Mensroom facilities

Not all area shops will require all the fasilities

referred to and in the sophistication of the fasilities

will vary considerably. appendix . 2 G cbntd.n liste
of typical facilities contained in area workshops in a
fairly large chemical processing factory.

Some explanation of the purpose of the facilities listed is
perhaps relevant.
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Grinding wheels are probabiy the most comsonly used
powered engineering toolsand are probably used equally
by most trades. In generai they will be used for the
rough removal of mwetal and for suarpening tools.
whenever it cau be justificd 1 fixed floor or bench
sounted unit should be rovidede It is wore readily
available for use thau pcrtable equipment and generally
safer to use for most purposes. Th» hazards associated

with use of grindstones are well known and well documented.

dhen area maintenance and repair work is likely to imclude
pipework, normally a hand powered hydraulic pipe bending
rig with a capability of bending up to 3" bore piping is
suitable. Powered bending equipment would not normally
be justifiable for the small scale needs usual to a saall
Area groups

If pressure testing is required a small hand operated

hydraulic test pump may be justified.

It is often the practice to use screwed pipework on ssall
bore low pressure systems. If this is tho case and work
load warrants it a small poworod pipe screwing machine

can be a useful asset.

If there is a frequent need for turning small parts or
skimming seatings and so on in a particular area a ssall
lathe may be justified. This should be for general use
rather than being manned full time By one man, Norwally
it is unlikely that area workload needs would keep the
lathe in sufficient demand to justify its installation.




6.9.1.5. Drilling facilities are almost certainly necessary in any

area maintenance workshop. Fixed “loor or bench mounted

units fitted with a suitable work vice and with a

oapacity of up to 3" diameter .re usually most suitable.

6e1.1.6. A range of portable power tools can probably be Justified

for area workshops, particularly if "on plant" power supply
facilities exist. Suitable power supplies in the workshop
will aleo be necessary to gain most advantage from the
tools.

Compressed air powered tools generally have a greater

povwer to weight ratio than electric tools. They also have

distinct safety advantages both in their abeence of
eleotrocution hasard and the capability of their use in
areas where fire or explosion risks exist. Jdecause of the

capital cost of eupply of compressed air for tool

purposes it is more likely that electric power will be
available. Use of portable transformers and low voltage
tools will reduce electrocution hasards or alternatively
portable monitored earth systems can be used with higher
veltage and consequently more powerful tools.

Most usual tools found suitable for this sort of use

dmclude drilling machines, grinding and sanding machines,

hammers and impact wrenches.
If neither electric or pneusatic power are available oa the
Plaat, battery powered tools can often be useful.

61:1.7. The effectivensss of the maintenance workforce vill be
greatly influenced by how well they are equipped. Hand
toels should be good quality and suited to workload needs.
dhere justifiable personal sets of tools for the workforee
bave the advantage that the men concerned will look after
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@th toole in less frequent use, a shop tool stock

will be necessary. For example for special spanners,
heavy hammers, stocks and dies, loag tape rules and so om.

h
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6.1.7.8, Lifting equipment will ve required for many operations.
It 1s often useful to have the more frequently used iteme
available in the area workshop. A light hand powered
Aydraulic crane can be very valuable and possibly aleo
& hydraulic scissors platforn, capacity of both about
1 ton. Lifting blocks say up to § ton capacity and pull

14fts up to 1} ton capacity are inexpensive and useful

R R s A

E eite tools. A variety of suitable slings, eyebolts,
eleats and any special 1lifting strongbacks will complete

the requirements.

B i S

6e1.1.9. & otock of spare parts vhich are in frequent desand caa
uwsefully be retained in area shops to aveid delivery
delays froa the mﬁ stores. Jtocks should be the very
ainisum necessary. Certainly no more than would be
Pequired during an average week. ainything more than this
wvill result in taking up valuaole working space and
imoreasing spares inveatory oy duplicating the function
of the main stores.

6.1:1.10, s vith spare pa:ts, a stook of general engineering iteme
i regular demand can be a useful asset to an area
werkshop.
Agaias stocks should be 1imited to about one week's supply.

f 6e1:1.11, Cortain maintenance and repair operations may require the
wearing of special clothing., For example, gas or dust
! 4 Sagks, eye protection, gloves, acid proof suits, rainwear

or perhaps clean room clothing for dust free operations,

A minimum stock of such items should also be considered,

- - o b o




6.1.1.12, It will be Decessary for the workforce to have facilities
for atorage of their street clothing while at work.
This storage can also be used for storage of worx clothing
during off duty hours if suitably adapted. Jependent on
olimatic conditions it is often useful for the storage
area to be adapted to drying this clothing should it
become wet, |
If central facilities are not provided it will be necessary

to supply them in or adjacent to the workshop.

6.1.1.93. Facilities for storage of plant detail drawings and for
spreading them out for examination are necessary. Use of
& workbsnch for examining drawings is not usually
suitable. Orawing stocks shiould be restricted severely to
those likely to be required regularly or in an emergency,
Original Jdrawings should not be retained in any workshops.
Copies only should be used.

6e1e1,14, Operation of an area workshop .ill usually require some
busio office equipment for the supervisor to use. He will
aoed a desk top and a chair to use for his aduinistration
and reporting work,  file for instructions, notices and
report forms of various types will alao be neceasary.
4 telephone for factory internsl communication is
necessary.
4 noticeboard for general workshop reference will also
b necessary. Often a dlackboard and chalk will be found

to be useful for discussion PuUrposes.
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6.9.1.15. If central facilities are not provided, washing facilities

will be required in or adjacent to the workshops.
Provision of a suitable hand cleaning material for use
with cold water can ve useful. However, the additional
provision of hot water supplies is preferavle., Jisposable
paper towels will avoid the considerable problem of
laundering. lhey can also serve the dual purpose of

being availavle for general use in the workshop.

641.1.16. Again in the absence of central facilities, provision of
Mess room facilitieas at or adjacent to tne workshop say
be neceasary.

For the purposes of effective control it is usually preferable to

have the clothing, washing and mess room facilities visitle from the

workshope uither a segregated area of the shop or a partition with

sufficient winiows will meet this need,

Saptral -oriehops

~8 mentioned during discussion of organiaation of the workforce it is
usually convenient to concentrate high capital equipment in
centralised areas where maximum use of them cun ve made,

Uue to the frequent needs of wajor work to involve the services of

& number of work groups, it is preferable to group all the centralised
workshops together,

For example, a job may involve fitting, turning, welding, sheetmetal
working brickwork and painting. Urouping the shops together will
limit the amount of transporting and walking ifavolved.,

Jrouping of the engineering stores and spares stocks aud also velfare
and mess room facilities in the same area is also desirable.

The location of this central complex should also be considered in
terms of jte accessability from the plant. In addition, positioning

and size of entrances in relation to roadways, size of plant likely

to be tranasported and transport facilities likely to be used should
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be Oonaidered.

Provision of storage facilities for plaat avaiting repair, delivery

of spares or reinstallation should also be taken into account,

Let us now look in a little more detail at the sort of workshops we might need,

appendix eos¥h .. contains details of the facilities in the central workshope

complex at a chemical factory.

60102010

Hachige shoo

It is unlikely, except in a very large works covering a
large area, that it would be justifiable to have anything
other than small or special purpose michine tools in
area workshops,

In most circumstances it is advantageous to concentrate the
sachiane tool facilities in a central shop. In tuisa way
saximum use can be made of tie tools und in most cases it
18 poasille to keep men fully emnloyed on overation of
iniividual machine tools. Use of specialist tradesaen in
this way nas ulvantages in raising the quality of work
produced from the machine tools and also extending their
useful life. The méchine shop will be norincipally engaged
in the man.facture of spare naris from stock material,
Ia addition there will be work involved in the repair of
existing equipment, uJoring out parts for oushing,
preparing ends for weiding ani so on. Uenerally the
workload will be varied ani unpredictavle.

Jdecause of the variability and wide range of machining
operations likely to be required to satisfy all the needs
of maintenance and repair, the machine tools should be
capable of a wide range of use.

Lathes certainly will be necessary. In all probavility
two ranges of size will cover most reeds unless there is

a particular piece of plunt to be maintained. The aim in

selection of lathes should be maximum flexibility in apeed

S
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range ccv:n’do ;nd screw cutting fucility, maximum length
between head and tailstock and maximsum swing over the bed.
a pdllar drillin; machire g1in will almost certainly be
necessary. The maximum size of drill required will be
governed uy the worlk requirencnts. For instance, the
saximum diameter or .eut exchanger tube in use may be the
criterion. Jyenerully 1 iaches /iiameter should meet

MOatl cases., .again apeed ranse ghoulli be a8 wide as
possidle to cover i wide raage of materials to be worked
on.

diting of the drill snoulti give maximum access with saybe

& pit included witnin tne arc cthe drilling head will

cover. The pnit would normally ve boarded over and oaly
uncovered ~hen required,

Metal planing or shaping machines are usually a useful
attridbute ani almo milling machines. <ith all these tools
the aim should ve Lo chtain a m-chine with a wide range

of use and adaptadility.

Other equipme:nt which will ve necaessary include floor or
bench mounted grindstones, votn for general use and one
eapecially for tool grimding purposes, ~n attachment for
drill grinding is aiso useful.

n means for cutting off bar astock #ill also be necessary,
Vepanding on the size of the shop, aither a powered hacksaw
or a circular cold cut off saw will be most useful,
Abrasive cut off machines, hand saws and fusion saws
generally will not produce a sufficiently square out

for workshop use,

Jependin; on tne sort of work required it may also be found
useful to use vertical or horizontal borers, surface grinde
ers or other special.sed tools.,

If these sort ot tools are not in frequent demand and there

are local machine shop facilities outside the factory, it
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mny be more economical to contrsct the work out. A
thorough examination of the likely range of work required
and local facilities should be wade before equiping the
workshop.

Bquiping the workahops complex with power supplies greatly
increases the flexibility ot tieir use,

Frovision ot welding power sockets, monitored earth
electrical supnlies or low voltage supplies, compressed
air and poszably fuel sas can De used to advantage.

lafting facilities in the form of nitner a gantry crane

serving tne full leng h 0. tne shup or jid cranes sited

O L T R A S N P I e U

over particular machines will almost certainly be
necessary. Tne cnoice of craue, capacity and whether
povwer or hand operated will depend on tue worklomd to be
handled.,

If a gantry crane is to be wude use of, it auy be
advantageous to asite shops in line and allow for passage
of the crune from one shop to tha next. an extension

through an end door onto an open unloading area will also

b® of great advantage,

6e%e2.2¢  Fitting Shoo

It is often convenient to cowbine the machime shop with a
fitting shop. This ashop will principally be engaged on
the dismuntling and reassembly of items of plaat. The
“-lniling reveils wihat spares are required to return the
unit to working condition. Often machining work will be
BoOessary to manufacture special spares or to bore out
housings and make bushes. with the machining and fitting §
work under the same supsrvision, pianning of throughput J
and machine loading becomes 2 simpler operation. 51

The main features of the fitting smecti.n of the shop will aj

be sturdy benches with suitable vicese Eouinment i1l
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e required for degreasing :nd cleaning parte anxd possibly
saniblasting.

If equipment in likely to be very dirty externally on
leaving the plant, special facilities will be necessary for
cleaning hefore delive s to tiie workshop. Jus freeing
can also be carried out in the aame location,

fhe re uirements nere e an open .rea, with good road
4QCess, stedam wd . ater supnliea, ool drainage facilities
with tiie means of trapping soli<s t5 avoil drain blockage.
If oils or cneuicals are likely to be cuntuiaed in the
run off to drains, cousiderution .ust ve given to tne
®eans of its safe disposale

+ithin the snop itsclf there is s need for an open floor
area in which to curry out Jdismantling operations on larger
itoms which cannot ve mounted on a venci, Ihis area
should be sorved ny .ifting facilities. ~ small power

or hand overated nydriulit press is an extreuely useful
tool for t:is workahop both to uid in dismam‘tling and
re-assembly of purts,

In miintenance nd repair work, ,;00d use can be made of
thermospray systeans for vuildia, ; up worn parta,

It i often uselul to put uside an old lathe for this
worke If possible it should be lscuated away from the
other machine toola. If this is not done, tue sprayed
material may find its way onto machine beds and so oa,

producing accelerated wear,

If it is possible to uite shops in line to take advantage
of agantry crane, the welding shop should be sited aext

to the machine/fitting shop.

It is usually convenient to combine facilities for
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fabrication of equipment with the general weldin;: ahop.

A8 the fabrication will often inclule sheet matal work,
facilities und craftsmen for tais purpose should alsc ve
included. It will e found that tie major part ot the
welding work required can he deilt wit: LY elsctric are
stiok welding wethods. However, gome use will be made

of oxy-acetyler - weldin, rarticulirly for sheet netal wOorke
Ia addition gas sh.elded are welding such ns argon are
will be useful for non fer.ous a.plications. Uther
techniques wiich it is usually necessary to have available
will include soldering, brazing, leadburnins and almost
oertainly hot zas welding for thermoplaustic materials.,
Oxy-acetyiene burning facilities will .1s0 bhe necessary
for plate and bar cutting and preparation for weliling,

If a significant .mount of vessel favrication is carried
out arc gouging equipment will also be useful. Usually
the maintenance and repair welding worklo.d seldom consists
of jobs of such magnitude that tue spead of applying weld

®setal plays any appreciavle part in the cost. althou;h

uuz Or argon shielded #.l.i. welding techniques can result

4n appreciably reduced times in completing i welded seas f"‘"

a8 compared to stiick electrode wellin:, for general use

it 18 seldom advantageous. aith short run und anything

other than easy to get at seams, the time lost in

setting up outweighs itc other .dvantages. lHowvever, if

Shere is likely to be a regular workload such as frequent

vessel fabrication or large bore pipework fabrication this

type of equipment will prove advauntageous.

Ia addition to shop welding, there will be a need for oa

site welding work. The ideal arrangement would be to nave

welding power outlet sockets installed throughout the

factory. Mobile welding transformers can then be plugged

iato these as required. If this is nct feasible a number
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of self powered portavle or mcovile sets will be neceseary.

The ventilation aystem in the welding shop must be given
particular attention in order to reduce fume nuisance,
apart from the normal fume production from weiding am
burning operitions, wi.h equipment for revair, there ls
often oll und chemica) corntamination to be dealt with,
For 'on site' welding work there will also uve u need for
ventilution or exhausting equipmont in some cases.
Rlectric or compressed iir powered fans or compresaed air
powered air movers will neet this need., sheetmetal
workin: equipment ahould include a puillotine, hand or
power operated depcnient on workloud, foldin:, rolliag
and shearing machines. space will be nocessary for
saterial storage, a markin:; out area, a fadbrication area,
workbenches for welding and sheetuetal working. The
welding workvenches should be suititly screened to prevest
are flash injuries. rortaile acreens will also be
Becessary for general use in the workshop.

A useful asset miht be 2 small furnace which can be

used for hardening tools and small componentas, It is
usually moit convenient Lu site tnis in the welding shop
where the ventilation system can cope with tiie heat load.
A properly organised tool and material store will also be
required to asarve the needs of bot: the machine and
weldin; shops. 1f the shops are of any size, a full time
otorekeeper who can service a.d carry out minor repuirs
San usually ve justified, s tne sort of equipment

contained in a store of this kind is easily carried and

| can usually reaiily be sold, good security is esseatial.

Besides easily acceasible, .iry, clean racking, the store
should contain heated facilities for storage of the comted

8tick electrodes required for welding.
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The need for woodworkimg facilities will vary considerssly
with nature of the factory to be sarve!,
A8 & minimum there will Le a need for a workbench and
timder store and a circular saw., If there is an appreciabe
1e workload, a bandsas and planin,; muchine may be reqaired.
diichever is t.a case, . selection of portable tools will
b usesful.
T™he shop mhould then be supplied with the appropriate,
suitably protected power supplies.
Ia tiis shop ulso, an extraction m,mten will ve neceasary,

Ia this case to remove nawdust.

Liald_seckahos

1t the maintenance and repair organisation includes a
oentralised workforce to be used on factory wide work,

4t will be necessary to provide workshop facilities for
thea.

Mile on site they vill be uble to utiline facilities
available in the area workshop nearest to the worksite for
®inor work. However, aas the centralised force will be
ongaged on the more major repair work, they will require
Tether more sophisticated worksiop facilities tian are
provided im area workshops,

Per pipevork fabrication, a possred vipe Lender, povered
Sefewing muchine ani a cut off device. ~gain, either a
povered hacksuv or cold cuttimg eircular saw is preferable,
additiona) equipment miay Le required dependent on the

8ise of the workforce.

4 oold flanging machine is a most useful tool for
phpework fabrication. 4ita this, flasging of pipeverk
Cad bo carried out without the need for weliing eervioces,

T u0e this muchinge affoctisel v i cesnel madond <3 omed ko
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of oonatatentortaide diameter, it should be cut off with
SQuare ends and be rug ‘ree. Frroviding these conditions
are met, sound flanged ends can be produced in a few
oeconds for most services up to 150 psis., Jsteelwork
fabrication is another likely service required from this
workforce. The rejuiremernt.s ilere are less exacting,

AR abrasive cii' ¢!l Ly e or a bani saw will usually

be ufficiently accurate for this work, Of cc;uru an
additional machine would only be necessary if the workload
Juetified it,

“ith steelwork fabricution a rillar drill with a capacity
of up to 1" diameter miy well ve found necessary,

3teelwork requires a good level aurface with preferably

8 lifting jib witn capacity of approximutely 3 ton,

3% 19 often useful to include welding facilities in tnis
8hop with perhups one or two welders employed full tise,
Jespite the value of a fla, ’Ang machine, there will still
be a constant noed for welding for pipework, Fipe bruckets
and steelwork will also Provide a regular welding workload,
The welder anould be allctted a section of the workshop
with a bench, some floorspace and provided with suitable
ecreening,

aseociated with the workshop there should be storage

8pace, This space is needed for Rolding stocks of tube
aad steel sections for lmmediate use. stocks should be
replonished on a weekly basis to avoid the need of jJourmeys
to the stockyard whenever a Jou Gouwes up, Jpace is alse
roquired to store completed work aviiting installatioa,

is storage area does Rot necessarily need to be in the

workshop. all that is necessary is that it is withis ocany
Foash of the shop doorway and is rea 'ily accessidle by
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e necesaity of providing cover would depend on the

mature of equipment likely to be stored, the prevailing

weather and the periods of time of storage likely to be
iavolved,

6.1.2.6. Ksgtrical workehop
8pecialist groups sucn as the electrical workforce
because of tie telativel,; smull numbers of nen involved
&re usually best organised on a centralised basis,
Oocusionally where particu.ar circumstances wake it
worthwhile smalil areu workshops my be justified,
‘qu&tpp.ins of such avrea shons will he baisicaily the same
a8 for the general maintenance workshoups., .dditiomal

items related to the specialist activity will of course

be neoessary. « conduit vice und bender m1y be necessary
and alwo crimping tools. Soldering facilities and meuns
of ®elting sealin: compound will «lmost certuinly be
required as also will be portable continuity testing
devicea. Jpare parts and supplies again will be related
$o needs of the aren servad by tie workshape

A8 vith the other centralised shops, the central
electrical workshop will cc;ntairx tha more sophisticated
ftens of equipment. This will include fixed facilities
for comtinuity und earth tusting, Lifting equipment

for electric motor handling and possibly facilities for
wotor revinding if this service cannot be obtained locally.

6.%.2.7. Zsatrwmest sorkahop

Only under very special circumstances would it be
Justifiable to establish an area workshop for instrumemt
worke (Uenerally instrument maintenance requires fairly

sophisticated ani expensive testing equipment. Ia

addition clean working conditions are essential if
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saintenance is to be effective. The types of equipment

Pequired will depend very much on the instrument systons
which it is required to muintain.

With increasin; use of electronic control the training
needs of instrument maiutenance meu are increasing, and
also the aophistication of tie testing and calibrating
equipment., Howaver, th difficulties can ve eased
onormously if stundardised mnintenance procedures are
developed and employed,

Despite the increasing use of electronics, pneumatic
gontrols still represent the najor part of the syatemns
in use. ven with these sysiews, use of staniardised
maintenuance procedures will reduce the training and

saintenance proolems appreciibly,

Stores

[Bigging work, thut is, the more speciaulised opsrations

concerned witn the moving of equipment, will all oe
carried on aroumd tne factory site. There will conseyuent=
1y be no need as such for a wornshoyu for riggers.

However, if a special team of iifting specialists is
necessary they will need a base from which to operate.
More important u recogniied storage area will be required
for their rigging equipm:nt.

This area should be dry and rackin:; should be provided ee
that equipment cun oe stored off the floor and readily
accessible both for use and for inspection and cleaning.
It is important that the Job of inspection of rigging
equipment ve the first priority responaibility of one man
suitably trained for the job, The consequences of 1ifting
@oar failure in use cun be extremely serious both in

terns of property loss as well 1s life and limb,

A register of all iteuws of lifting equipment muat be
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kept and all the items should be identifiable against the

register. 4 regular sciiedule for insvection of all
equipment should be onrerated and unserviceuole icems
wvithdrawn from use for rspair or replacement., .uch a
register and inspaction routine ure mandatory in the U.h.
and other countries. [he Statutory regul.ations in these
gountries form a useful reference for instituting a
procedure where no le;islatinn exists.

It is often useful to inciude scaffolding and accesa
equipment within the responsibility of this group, Many
suitable systems of guick erect ascaffollding are now
available besides tiie more conventional tuve and clip
syastem, «~hichever system suits the situation best,
adequate storage space will be required and inspectisa
of the equipment whenever it is returned f;on a job,
Together with the scaffolding framework, timbers will be
required to form walkways and toe boards on the finished
structure and also ladders for access. s many maintenance
Or repair jobs are necessary in confined or inaccessible
places, scaffolding timbers and even ladders get cut up
iato short lengths and : re sutilated in other ways. Oftea
threugh handling operations with heavy eyuipment boards
might be eplit or cracked and ludders damaged. Spillage
of oil or chemicals similarly can have a deleterious
offeet on the timber. For all these reasons it is also
esseatial to carry out regular inspection of equipment
ia wee,

e prevision of a central atorage area with a respensidle
poreen ia charge makes it possible for these inspectiona
8o be carried out. It also provides for control of the
inveatory of all lifting or acceas equipment. Missing
items can be noted and searches can be initiated. sith

items in constant use on the factory or with scaffoldiag
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structures in use over a long period, the inapections
must be carried out in situ at the predeterminad regular

iatervals,

I:Qggggrt Jorkshgp

AR essential feature of any muintenance and repair
organisation is transpoirt. In its most simple form it may
consist of perhaps a cack truck or nandeurt. ‘The
possibilities ringe wide ‘rom this startin; point
depending on tie size o tne organisation and the work

to ve done,

The purpuses for which the trancport or movile eyuipment
®ay be used are simpler to enumerate tha, tne variety of
vehiclea availaole to fill tne need. ‘he main aim in
selecting the vehicle is muximum flexibility of purpose so
a8 to ensure muximum utilisation .ith minimum capital
expenditure,

Yor example, personuel carrying, carrine of swmall items,
carriage of heavy equipment .nd say snow clearing could
require the provision of a mini bus, a van, a lorry and a
tragtor. 4ll the sume duties could be carried out by use
of a4 utility v micle ~uj*able for towing and provided with
pover take off, together wiih a guitanie trailer,

dosides tne duties mentioned in the foregoiny paragraph,
®obile equipment may Lbe required for lifting, access,
earthmoving, bulk material trinsport and material nandling.
In addition to tne maintenaice and repair organisation,
other functions within the enterprise will have trausport
needs. These will include personnel carriers, mechanical
handlin,; equipment both ip plant and in the wareliouse,
fire tenders, fuctory internaj #oods transport and

posaidly even an external soolds fleet,

It the factory is served by rail, shunting locemotives




for the factory sidings way .e necessary.

The first aim with regcard to milltenance of factory
transport should be to contrict out 2as much as posaible
t0 specialicts in tne field. Osing Lo locul circumstances
this may not always be possible. iven “hen it is
possicle, routine maint-nance servicing jobs are better
carried out on site and sone facility is .ecessary for
imuediute repairs whe. tiue canno rei:ily ove uade
available to fit the contructors programme .

The transport maintenance worksio . then should be provided
with facilities in line with the needs,  ussentials will
include tue general engineering accessoriss common to all
®aintenance workshops. That in, grinding and drilling
machines, power tool fucilities, lifting facilities ani so
on,

In addition at least one inspection pit will be necessury,
provided witin a suitavle means of coveriny when not in
use. OUther features should include a realy means of
removing road dirt and accumulated Jrease, a degreasing
tank for disassenbied parts, well vontilated uuttery
charging facilities anu distilled water supplies, tyre
ochanging and testing ejquipment, high preasure greasing
equipment, spark plug cleaning ani testins equipment and
wheel alicnment checking gear,

Oxy-acetylene welding equipmont should be availauole for
bodywork repairs and exteasion hanilimps suit.bly
protected aguinst damage and short circuit. The hasurds
of using both these items anl power tools in the vicinity
of gasoline snould be clearly understood by all concerned
apd adequate precautions taxen. The inapection pit is an
emtremely iasurdous area in this respect. Jteaning
fasilities for gas freeing of fusl tanks before any
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repairs are undertakern should be provided outside the
workshiop itseife  another serious hazard to ve guirded
againat 1s the carbon monoxide ,enerited when running
vehicle engines, .ithin tne worishup, eng:ine operation
should ve prohiovited ¢ xcaut for liriving in and out when
the idoors should ba 1 en.

If it is necessu'y tu test run =nzines in the workshop,
an exhaust extru.t systan anoculd be provided which ean
be counectel t, tie ve icle exi.ust w! disch rred oute
side tiie workshop,.

Finaily some me.ns of collecting ixi disposinit of waste
sump 0il is r-quired. Jependiag sn tue quantities involve
ed it i3 joasiuvle, with o aat wily lesinel voiler to
make use of it or anace ne LLNG Ourpose,

dtoruze f.cilities will e reguired for 8,are parts,
en;ine~rin,; :mods il suppliss aal for tyres, oils and
grescs, GUenerail, . woorl lenl of butiu covered and open
PAriing wreaa are usilly found aecessary.  Jhis would be
for vehiicles awutin & +hares . ‘or tuoue wiuse size

or shu, s muke Lt difficult ' fit into the work:hop when

rejuirin; servicing or maintenance.

. tl
Muoh "“on site” work will be of a minor mature. his
sinor work will include true waintesunce work, lubricatios
adjustment of we.ring "urts and 8o on. In the repair
cateory, tie ainor +ors will Le tnut whien can De

carried ~ut on the pl.at with u min_wam of facilities,

Facilities in theme circiistances will only be whast the
saintenance wml repuir crew can conveniently ourry with
thea,
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More comnley unrt- hich i= he~+ da,1t vitn $q o, war-ehan

will need "on site" frcilities for romoval of the plant

from the operzting situstion,

Major plant shutiown work also generally involves
exXtensive "on site' work, uJec.use tne slant is out of
service, working conditions ure favourable and with wajor

iteme of plunt removal to - wor<shop is exnensive,

Pinaily, work on certain major items of plunt, for example,

doilers, would alwuys se '"on site" WorKy

Jome facilitics for major "on site" work will be installed
in the plant lo:ation. Otuer fucilitiasg will oe transporte

able from one operitin unit to another,

Fixed equipment will inciude lifiin; beans, Jepending on
the frejuency of use they may ve fitted with lifting

trolleys, olocka ur hoisls. Uthor fixed facilitius wlht
iaclude pipework to supply compreased air, “ater, gas or

ateam or to vent equipment or provide drainage.

¥rovision of such fucilities would depend on the frequency

of the work ani the possible savinga,

Portable facilities would include portable tuols as
deserived in the workshop discussion. Portable benches with
vioes and tool box trolleys can be provided. Soaffolding,
ludders, stepladlers and PIssibly hydraulic uccess

| oquipment will be necsssary. lifting equipment might
include jacks, winches, hoists and lifting t;lookl. The
workshop equipment lists in Appendix ... details such
oquipaent,

aﬂhnudnomm.-umuhichmbow
uhmuubouumlilroducingttomMpu
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2‘“2! Facig ities

The office facilities required by the maintensnce and repatr
organisation will depznd both on the size and type of organisution
which is set up, The office fucilitiss required by supervisors in the
workshops huve 4lrendy been mentioned,

The remainier of the talntenaice staff should be housed together
wherever this is vossible, The sitimy, of the centrul office facilities
probably iz tost cuitaole wijsc ot Lo the central /orkishops complex.
By aiting here, covmu. teini vebweoen tae major part of the organis-
ation will be sivplirtied, ‘Uiio svaff functions which are co be
housed in the cuntiul offi.e wiil include the senior managenent, the
maintena.ice irproveasnt Areug ad the planning group, thae secratariat
and maintena.ce files,

8y groupin; in one tuilding, the identity of the c;pganisution as a
eingle team wit' « common aim can he best preserved, Jecretarial
facilities can e shared to ensure maximum utilisation ad duplication
of filcs can be woildeds ap "open plan' office systew c .n be
adopted with vulue for Lot the maintenance improve.ent and plaaning
groups. Uy this meuns waximum centact vetween the .wuvers of tue
teams cun be encourased to avoid duplicution of effort. lhe 2lanning
group will be encouragin; frequant and r wul v ocontuct wiin the
Supervision und workfurce. Sor this reason it snoulu e reaiily
availoole frou the workshops, .ithout the need for neodle to pass
turow i olher sectiocna. In addition, soundproofing vbetween this
section und tie rast of the office shouli ve adequute,

«part “rom sufficicat desas aud ’iling cabincts the office facilities
shouli include storge for Yrauin gy tapd s spuce for ntudying them
in each office aleay wnl suflic :nt Araving: boarda nd equipment

to meet the ¢l neels or the Arouna,

If facilities ure not Available elsewhere in the enterjrise and ape
not locadly wvailaule it faf De nocessary to install ficilities for
dyeline ropro.l.:tion wa dravin;s and reproduction of documents,
ithin the olumuin: ;jroup,wall urea will ve necessary for display

of charts .nl prograzmess Ure.t use is wade in some planning offices
of wall Jisplays of miintenance schedules .nd programmes, Use of
such thing:s while lookin; most impressive are of ,ucstionable value
unless they are carefully designed to achievo a particulur objective,
They ar: only justifiavle if they carry out a hecessary function whigh
cannot be uchieved better in any othier way. .11 too often they are
merely toys which are the pride und jgp and nole pr2occupation of
One mun and duplicate a joo which is oeing done initially on paper,

A document which cau be reproduced and distributed for ready




reference is often far more use.

Planoers generally frequently need to make sketches. Provision
of sketch pads printed with a squared or isometric pattern can be
very useful,
Another useful tool is a polaroid camera which can often be used
to eliminate the need of sketehing altogether,
little in tue way of spe.ial faciiities will be necessury elsewhere
in the central office apart frow perhups a desk culculator or two
in the muintenance improvement section,
The subject of communications can perhaps be briefly discussed in
this section. Telephonic communication between the centre and the
various branches of the organisation and with the operations they
®erve vill be necessary. « recording device to receive non-urgent
WO8suges can be a useful asset for use of work requests and
instructions. External telephone links will be required also,
particularly for the maintenance improvement group and senior
Banagement .
« radio link between the planning group or the transport supervisor
and the maintenance transport fleet can puy dividends on a large
factory site, Similarly a persomnel ralio call system used in
oconjunction witn the interual t-levhone system cau greatly reduce
the frustrations of difficulties in coutactii; sey personnel quickly,
It aleo frees them from the discipline of leavin: freyuent clues
to their likely future location.

- These systeus however do represent a fairly high investuwent and
roquire fairly sophisticated maintenance techniques in thewselves
1f they are to remain serviceable.

7 NaNEGNGE 4 REPALR TECHALLUES & POLIGK

T™he policy of any muintenance and repair organisation must be %o ala

to saintain operational Plaat at the required level of availability at
the lowest cost. This is a very wide ranging statement and is of little
value in determining aotion to be taken in any given set of circumstances
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whioch msay arise during a day's work.

It 1s necessary, therefore, to determine certsin lines of action or

stratagy to bde applied as general juides in everyday decision making,

which in themselves will guide the organisation towards the general

objective,

7¢%  Malntanapca. decedr and seplacencnt

Uenerally with any item of plint it is possible to adopt one of

three courses of action or o bLiend of L. three, to ensure

avallability as veonired.,  Jhichever policy is to ve uged with a

particular type or itew of piunt wust be determined in relation to a

number of factors,

70101,
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Halntenance

It ia posaible to apply maintenance to almost every itea
of plant in the form of routine servicing, that is lubrige
ation, adjustuent #nd so on, However, in this context
We are considering the broader meaning of the terwm.

»ith major items of nlant which have a critical role in
the production seyuence u scheduled maintenance approach
18 necess.ry. Other factors which qualify plant for
scheduled maintenance treatment will includei=

Items whose failure i.. service could lead to extensive
damage and property loss. For example, high speed
rotating machinery such as steam turbines, vessels

operating under high pressure or lifting equipment,

Items whose failure in service could lead to serious
hasard to life and limb apart from those hasards in 7:1.1.%
For example, critical process control instruments,

Pressure relieving devices, interlock systems, fire

detection or control systems.

Items in continuous process lines whose failure ia eervice

oar. result in serious process interrup

R

4y
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Itees whose conplete fiilure ..in nresent . major repair p

replacement problem. For example item: for which a
Complete replacement spare causot e Justified ag

008t and delivery times are excessive, Jhis could
include turbines, generatin 3els, coupresnsors, blowers
Or any major item of plant,

applic.ition of scheluled miintenance routines to anything
other than such items, ipar® from asrvicin: can le-d to
oexcessive m.inten.nce und repadr costs. Jcheduled
®aintenance tends to be exvengive Leciuse of tihe
organisation necessar' to ensure it effective appliocatioa
and because, oy definition, nlunt is ove. 1auled before its

working life is 'ully exploited,

Manalr and senlacesent
he resatlning work will be carried out on a breakdown
basis, This is not to say that plant should be allowed
to cease work completaly before attention is given to it,
Heporting of malfunctioning of plant should be encouraged
from the process operators and Ju;ervision. ~dditionally,
the saintenance and rapair supervision should devote part
of their -ttention to inspection of operating plant
durin; their visits to their areis of responsibility om
the factory, .hen malfunctionii; is detected of sufficieat
seriousness to affect production, action to correct the
situation should be instituted., .ith practice aud
familiarity with the plant, often corrective ictica cas
be determined by the responsible maintenance supervision.
Per the sake of completen.se the seyuence of

factors which will determine the corrective agtion are

listed as followsie

1) aa estimate of the seriocusnses of tas salfunetiss and
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the produdle rogress of further deterioration,

2) The method to be adopted to return the plant to
operuting efficiccy,

3) The effect of siutting down the rlant ok productiom.
shether an immadi te shutdown is neceasiry or if a
comvenient time cwn ve arranged in the ne.r future.

8) e avail.wility of manpower and repair facilities
and spares and thne extent of nreparations neocessary.

5) The relative importance of tie 21.nt under
consider.tion compared to othor nlant undergoing or
requiring .tteution,

“hatscever the importiice of tne slant or the magnitude of
the problem, tnes: questions muat ve answered. The level
of responsibility it whicin tne Aanswers are civen and the
decision wide will v.ry witn tie magnitude of the implicate
fens of the vrovlem. However, training and development
of the maintena.ce 1nd repiir staff should be aimed at
emeouraging the major nart of tnis work to be carried out
at the firat level of suservision, Inis level should
however be able to differeuntiate cle wly between decisions
vithia their scope and those wit sufficien®ly far reaching
isplications to Fequire reference to higher authority,
Uaderstanding is best ruchoﬁ on these matters if some soprg
of regular but informal reporting system is encouraged ,
™he more senior level of Banagenent is then able to recognise
where decisions have been passed to too high a level or
othervise and can encourage acceptance of the desirable
level of responsibility by tueir subordinates,
“orrect operation in this sphere is vital if euach level of
Sanagesent is to perform its proper function,
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A moot important factor which is all too often neglected

4n making these sort of decisions at all levels is the

effect on production.
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decause the miintenance and repair staff are specialists
in their way, their .u.in coucerns teud to revolve around
condition of equipment urnd eigineering standards of
performance of work. A1l too ea-lly tiney can forget theip
Prime function is to ,rovide tne plant in a suitable
condition for production wien it is needed,

Decisions on when to do o Job 1nd unat standards of
performance are ecessary should always be guided
primarily bj production rejuireuenta. That is, the effect
of their decision on production eitner in the short or
dong term, The person making the decision tierefore has
the responsibility of consulting the appropriate level of

production management in the process of arriving at his

oonclusions,

altersative ~ctions

Of the questions to be answered listed previously the ene
Pelating to the method to be adopted is the one whioch
oxXercises the profession:l conpetaiice of the maintenanoe
and repair wan to the fullest degree. In fact, the
anower to this question is one winich must have been
anavered in advance of any failure,

It is the responsidbility of the maintenance and repair
organis.tion to examine euch item of plant to determine
the possible causes of ultiuate failure. From this,
deeisions on whether to attempt to repair the plant vhea
it fails or to replace it should be riade, Possible
astions which say be taken could includet

Sorap the item and instal 4 new one wita a spare
$0 de held inm etock
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Dismantle the item and replace thuse parts of it which
have failed with Spares to be held in stock and them
Ninstall.

disuwantle the item anl repair those parts of it which
have failed aud then reinstall,

demove the item and install a raplacement which i8 to oe
held in stock, then overhaul tne failed item using either
of the tuo previous methods, The overh:uled item then to
be held in stoc: dgainst future failure,

Arrange for a duplicate item of plant to be installed

in the process line which can readily ve brought inte
8ervice so thut the fiiled item ¢ be removed for
overhaul,

Preplanning of tuis form is one 0f the strategys referred
to at tie sturt of t)ig section, vommenting on each
possibility separately:

Itens should be scrapped -uid replaced where the total
608t of repair exceeds the cost of replacement., Ia
eatimuting the total cost of repair, the cost of production
loss, the co t of stocking or vpreparing spare parts and
the need to maintain facilities or specialist akills

for carrying out tie rewilrs snoculd be congidered in
addition to the direct mateeial and labour cost of the
work. {ais suould e nalanced . jainst tie cost of
stocking the soare item of olunt, tne anticipated
replacemcnt frecuency and vl ‘bility of replacements,
ihe effect of te non=availability of the plunt during
repair will determine whether time can be allowed for
dismantliag for parts replacement or repair, «hether to
stock spares, make 8pare, or reuvair wopn parts will again
depend on the cost of stockiny, availability of spares,
cost of xrzaking or repairing items,balunced against the
time availdvle aul so oll,

deplacement with a spire is a compromise between the |
foregoing. It is a useful way of dealing s¢onomically
with fairly critical items of plant, sy reducing the

urgent part of the work to a mioimum it permity better
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planning of 715190? repair facilities, UIhis sytem can
be used to excellent effect when there are a number of
ideatical items of plant in use. The ability to use this
syaten of muintenance economically is one of the strongest '
argusents in favour of stundardisation on the 8mallest

possible range of pronriety items of vlant in use on the g

factory,

Inatallation of 8tandb spare items of plant can only

Par et gy -t 1

be justified by critical production requirements,

Yor instance, in continuous production units where failure
of the item concerned will immediately cause shutdown of }‘
the unit and where the unticipated operitional 1ife of the
unit is less than the required period of operation »f the
total production unit.

If an installed spare must be included in the unit,
precaution: must be taken to ensure thut when reguired it
is capable of operating effectively for its normal anticip=
ated life suun, It is a fact of life that onerations
personnel will use the iten of plant woich rives them

least trouble, s soon 48 the line itam shows any sign

of wear, the operator will use the standby in sreference,

Ko will continue to use whichever is the oetter of the two

Ltems until one of them fails completely, .t this stage
it is not unusual to discover that the stindby spare is ia
little bett:: condition.

Coatrol of the situation is therefore necessary, Unse of
the standby must be prohibited until the line unit reaches
W agreed condition, oxcept for specified periods of test
Maaaing to check its condition and retain it in working
orders Changeover to the standby must be accompanied by
8 reporting system which ensures maintenance attention teo
She line unit at the earljest possible time,

Beman nature being what it is, physical means of mtrm-




i
!

7.‘.3.

[l Aoy T e B

. RO .
use of the standby is preferable to rules and

instructions, If chungeover time permits, installation
of blanks in pipelines or perhiups the need to remove

a section of pipework from the linz unit to ccuple up
the standoy cun te useful ievices. Locking out of
electricul supplics, togr iner Wi'i 4 procedure for
obiaining ‘he key is anotavr weuus. dnis tends co be
less effective <uc to “ne euse with which iocika can be

opened, or Juiced.

W.ichever strategy is .dogted with euch tyve of plunt
initially it will be necess.ry to review tie procedure
from time to time., Initial estimites of fuailure
frequency wili uced aodificiion Lu the light of expers
iences cauases of faiiure will var frowm .t was
anticipated .und spure part requirecients dso.

Poasibly tne wost difficult factor to determine is the
relationship the virious iteas of plant bear to production
efficiency., ihe  rodnction stuff will temd to overe
estinute Lhe effect of failure on production and will
underestiiate their ability to continue Jroduction in the
absence of uny item of plant. uxperience will eventually
show the true situation, usually :5 u result of a
premature failure or otaer unex ected circunstunce. The
initiative in Jdeterming these factors accurately must
oome from tnie maintenance and repair orzanisation i¢
eXce3sive costs due to hish spare stock levels,
unnecessury emergency and overtime work,or over
maintainin ol plant ia to be uvoided, If a maintenance
and repair organisation operates without complaints from
production or service depurtments, this is a sure sign
that the organisation is overstaffed und is costing more

than it should. ‘ithout the check and balance of
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Aifficulties nd complaints thers will ue no searching

for hetter wiays and weans of ensuring sn efficiant service,

It is well recognised tii .t safety at work is u mutte- fer concern simply
from an economic standsoint ap-rt from any s consideration,

Jecause of the nature of maintenance il repair work and tae tools witich

i s e

ure used, nuintenunce iien arc prouubly exposied to uore ucci ient risk than
any other ., rou. in a factory, al10y they huve w03t ialluence on the snfety
of others throu;h their responsibility to eusure lunt is sule bo operates
wvery man in tie miintenu.ce and repadr organisation gust be waware of tuis
responsibility for ndimself and othars. He must he Lrained to work safely,
not to take suortcuts, to be sure of tae conseijuences of uis actions, to
keep his workplace tidy and his tool=z in good safe conlition.

Jafety must alwaya be Wppermost inhis mind 80 that nis reaction to a Job
is not "how can I do this Job" but "hov can I do this job safely",

ilagards cannot be eliminated from maintenance und repuir work, However,
accidents can be eliminuted by recognition of the nazards and selection

of tihe wost practical means of centrolling them,

To obtain a consistent approach to safe working by naintenance and repair
men is & long and difficult processs The process will oe impossille however
if the munageaent does not show by action as well us words thut they too

are committed to sucia an approach. Men will not keep their workplacea

tidy if their workpluce is tumbledown and uncured for,
Guidance is necessary to eatablish reans of tackling particularly
hazardous operaiions and facilities must be supplied to uatch (he iastreuete
ions or guidance given. or example procedures sihould be established to
cover the following:-

Quarding of moving machinery

Isclation of machiinery for maintenauce or repair

Batry to vessels

Flame permits (for fire risk aress)




r - —
-8 -

Access L0 and safe workins on roofs

Opening of pinelines.
Provision of e .1 wellire Z.c1lities is anotier weans of demoi.atr.iting
tue or :nisulions :cncern for tine w2l being of ita enployees.  sucn
facilities will in-ilude idejn.te toilet -l washing: fawcisitiesn, fucilities
for the atoruge an: if neceas.ry, lryinc of clothiang inl « means of
storing food ni a suit ble plice for e.tri” ite
Jependent on L:.e indaenry concerned tucre «ill be 3necific probiems with
regard to inlustriul diseises. +or ex wiple, numerous fazarda associated
with toxdcity in the cnewical imiustry, dust aad un-umocosis proulens ina
dany inlustries il sskin cuncers frow exvosiure to nineral cils 44
engineerin; industries. . .cu oi taege APOLLsrs I'es e Lhelr own
precautions in tue wuy of instruction, ;rocelure, washing ficilities
provision of vrotective e uipm>it. atteut.on to ti.:se yroclems by the
organisution will set tihe minimum stunduri for euployes welfare on which

to build a neiltuy a.proach to sufe workinr,

9

A8 the size of un organisition increases so it vecomes necess.ry to
eatuulish rules or procedure for its oper.tica. 4ne aim should be to keep
suchn rules and procedures to tic 1bsolute winimum necesaary to permit
offective oper tion »f tne org.wicition. uvery procedure or rule must
be estudblisned on the basis of recocnised ricred an!l rst ave u specifie
ou_ectivee. oue rules will ue mand.tory, generally for - :“at, or property
protection purposes or niyve for fi-nnciil reosons. Jor ex.iriple, no
smekinz in the fuel rtore, or levels of .uthorisation of expenditure,
Moo mundiitory .rocedures and rutes wil) ceuerally «pply to oper.itiom of the
} orgunisation to :void the ossibility of dur-lication of efforte The aim
with these +ill ve to ensure ti.! othera concerned are consulted vhen
particular actions .re bein, tiken. The esseuntiil need for rules of
this kiad is to ensure ta:t they leave the wuorimunm scoe for the exercise
of individuil initintives 00 strict i rule hook #1ll inhibit initiative

and provide reasonu why eople should not e’ involved in particulur tashs.
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ror tne miinteniwnce un! re..ir OrZaisitions procediaren ape denirdile

silety anl those neuv:snsary to

woneify tne fuactionz of tLhe VAriows Sruupss Lodudn, the organis. ion.

Jnese wdill dnclude rocedyrs s Srvernings

Jork .equests

«dlocation anl revorting of custs

Sulsetting and budget control §Jj

R

Jiacussaing each in turn: ;,
Gela uQrk requests J
« properly org:nised written work re.juest Bystem cun serve t.pee ;

l

purpose:n, r

Flraty »rovide . visual record of woPK Dacklog :nd supply the bacis
for planning wainte: .ce work,

secondl;, proviie infori.tooa for 43¢ in deteraindng where
malntenunce improveuent effort .ust ve apnlied,

Pnirdly, orov.ode tae basis for 4 aadatenuace costing systems

fnera are vany wavis of 5OLN, tvoul organiwing i Work e uest system
But tha buiic essentils of ull of i are simdloes o wet Ol of a
Byste@ in current ave io iacluded in apneniix ..J.I.I..

A vworkable worn re..ue;. 3ystem wust couorine o written recoind of the
work regyuested. i thout tiis, completion of widitenince .nd ren.dr
WOrx ciepends on tue remory Af ¢ .e suservision, uwxcellent o these
®ay 00, itevit.uly cssenti L were will e forsitLe., sooner or
later, with serivus conse iuences in ter.s af oroiuction lo:s,

roperty daciage Liki d.ybe oven ujury Lo person e
Jurd i

e written work request must be arranged for ninimum effort aund
time to compile .nd will contudn certain ney inforaation ww followste
Location of job
Iten of plunt concerned

YJeaeription of defect or nume of person tu contact
for details

an indicution of urgency or time by which ocompletion
of work is required

Cost centre t: which charge is to ve unade .
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Ji:te work resuest was pluced
Rame of inititor o wark rejuast
Subsequently tihe work reuect must oe gaven a reference number
for identity purposes.
A carefully desivned wori re uezt form can ensure tiaut the initiator

is remiude! of tiese nceds when i lacing nis reyuest.

- of custs

vorrect alloc.ituieu aud roportiag of mainten:nce ad reoair costs

is necews «ry il uly Lo Dlne srodag.ane wore then a sin le
product, i. tuc true production cost of ewch rxluct is to be
estubiished. .apart from tu.s cojective, toe mintennce and rapvar
organis itiou itself & 5 aeed of a Lreiictown of their cosis,

This cost breakiown provides the uecess.ry infcruation to en:ile
future expeniiture Luldjgets Lo de driin upe Jhey also provide
inforuation for cost ceutrol oy inlic . iing awreas of hirch expenditure
or trends in expenditure in any particular area. Iurtaer
applicutions include use of the informition provided to form the
basis of estim:ting custs of work so th.t decisions on repair or
replacement or economic feasinility of uroposed modifica.ions can
be made. [he cos's ilso foru tae wajor source of infortation for
the miintenance iuproverment  rouv.

~8 with most things comvromnise is necessiry in letermin:; tihe forn
that tne cost reportin, systen will taizs, Mie comoromise will 1lie
between vhat inforurtion is Jdesira.le and the- affort necess.ry to
allocate ani renort it. allocition of costs to Lie correct cost
centre has to he done at sources The sucervisor is tie only nersom
who is aware of exactly wuich jous his . 1re occunied on, for how
long and wiiat materials they use during the cuurse of it. He of
necessity therefore wiust spend some of his time in reporting this
inforuation to the accounts departuent,

The more information he is rejuired t. report the yreiter inroads

it mukes into his supervisory time,
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For the purposes of proauct costing it is odviously necessary to
separate cuurges on this dusis. If t.ore are o nunber of o1 ants
producing the saae product, differeatiation between these nlunts is
useful to det rmine wnich of them is the most efficient,
The sort of information most usetul to tne wailutencuce aad repair
orgunisation is tihe cos:. of mwaintuainiug oarticular items of vlant
or types of plunt., ror instauce, cost centres could includet
pipework, pumps, heat exchangers, centrifuses etc,
In some plunts particulurly siynificant icenms ul equitment may be
worthy of special attention, verhups a1 wuste .12t voiler or an
autoclave or a achi;ing machine.
A typical cost reporting system would comsist of a sories of
numbers each represénting som> aspect agalnst waich costas are
required to be collected,
For instance: !

2 disits = represent tne plant or product

1 digit ® represents the cluss of wirk, for
exum)le, routine, st ioun, emergeacy,
eLpense assocl:ied with capltui work or
work to ussist o-er.tions.

1 digit = represents Lhe ;rou: undertakin,; the
work! areu or centrali-ed force,
electriciuns, instrument mechuanics,
civil trudes.

2 digits ® Pepresents the ty e or item of vlant on

which tne work is carried out.

ot = oould be one of up to Y9 product cost centres,

2 = oould be routine work

) = could be vork carried out by the area work foroe
associated with tie particular product

) = oould be work carried out on pumpe
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The time spent and uny nat.rids wsed would e reported osauinst
012504 The wvariations tiit can be applied to u busic systewm of
this sort are limitless ~nl cun be apulied to isol ite vhichever
source >f expenditure is reulred. Jhe extent and -ietuil to walch it
can be applied .m.t of course depend on what detail it is pructical
to expect suuervision Lo supplr’ s input,
If furtner infornation is required when investi-utin; causes of
waintenice costs, copies of work requests can be retiined for
future references .i-“nar syntow is examnpled in appeniix .V.I.II
9030 Sud: g
In order that reliable Lorecasting of product costs can ve made
it is necessary for the maintenunce il rendr orgais:tion teo
forecast the future caast of m.inteaunce. The budget thus produced
will then serve as tn: co it objective fur the period concerned.
The budget also serves as a - .rdstick against shich to meusure
the performance of the orpgunisation. &y its use, onormal
acgurrances or trends of cost cun he observed 1l corrective
actions deterained,
It will be reulised tiat it is not possivle to forecast accurately,
exuctly wuat the future will bring, but it is possible to foresee
the likely trend of the imuediate future. B8y doin: so it .. ossible
to forecast future costs «asumin,; nothing extraordinary will occurs
+hen such occurraince:; :o inevitubly happen, ther can be reco;-nised
and their impuct cun ve isoluted. ireparation of bulgets is an
exercise thut improves with practice. uJudvet prepuration muit
dmitiully be vused on .revious experience, ‘The more often budgets
have ocen prepured previously und coupured with suvsequent
performance, the uore apparent will norual trenis become.
& typical budjetting e.ercise mizht be organised as follows:
The prelude to hulget preparation would be the forwal presentatiocs
of costs incurred over the inmediute past. a8 budgets of necessity
must be prepared in advance of t.e period concerned, the complete

oosts forthe current period vill not be available. The perforuance I



against budget for tie previous period then will Le the Lest

comparison available., 'Thus we would h-.ve

badget for nrevious perioi

actual costs for previous reriod

Sudget for curren: period

agtual costs to date for curreut period
an estimate can nov be mxle of the likely outcome of actu:l coats
for the current neriod.
This infornation then represents the best guide to future
performance. Next it is necessary to isolate major cost items
from the actual perforuances, These should fall into two citegories,
those which were anticivated and those which were not, Further,
items which were anticipated by the budget wiich did not oscur
should also be identified,
Once this sort of inforwition has been isoluted ome is left with a
background of cost which i= aale up of suall cost Jjobae Those
generally will be routinue maintenance or ad justments .l 00 on,
One can assume, providing no extraordinary chunce in plant is
anticipated, thut ihese costs will continue to be senerated at the
Ssame rate,
Inspection of all tue otusr wajor items ia now rejuirel to detarmine
the likelihool of a repetiticn in the mext wulget eriod,
Inspection of tiaes: und indeed the routine or bacitround coste
must be rade in tne 1ijnt of informwtion availible fron iroduction oa
the bulgetted production rutes for tie forthcomin neriod, any
plant extensions or moiifications proposed .unl any miintenaice
fmprovew:at work anticipated, iavin; determined ths likely work
load in terus of current costs it is then necessiry to v.iry these
with reference to trends of uaterial and wages costs,

dy this weans the budget for the forthcomiag period can e built wpe

Nowever, before it is finalised it is often useful to make a fev
checks. For imstance, over u few years, ratios vetwesn labour and

R e W A A+
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saterials costs can be estabdblished and aleo the normsal relationship

botween comtract maintenance costs and costs of maintenance by
esmpany employees. » check between these ratios and the proposed
budget canm avoid the possibility of budgetting for far more work
thaa the maintenance team could possidbly handle, or alternatively
predictiag costs which are lower than will »Je gonerated simply

by eentimuing to employ the current workforce.

Dependeat oa the circumstancee, other factors may have to be borme
4a siad. Por imstance, anticipated overtime levels and premive

paymeats imvolved. Also the amount of non-maintenance work to be
earried out by the workforce, This could be mimor capital work or

plaat modifications or improvesents.

Obvisusly, the more ecmprehensive the cost reporting systes, the
siapler ideatification of extraordinary coste will be and the more
realistie the budget forecast. Another important point to reaembder
28 the meed to fully document the considerations affecting the
Suild wp of the current budget. without these reascns, it will aot
be pessible to make wuch sense of it in twelve months time whean the

asxt budgetting exercise is due,

Geed documentation is alsc necessary if the budget is to be of wee
duriag the dudgetted period. By organisation of the budget into
esathly expenditure, comtrol of maintenance expenditure can be
ensrcioed throughout the year. as far as possible the monthly
predictions should be realistic. Anticipated major expendituree
should de included in the month's buiget they are expected to ocewr,
1 wee of the budgets for control is to be useful, |
12 the timing of a job is not exactly predictable, the aaticipated
esst ean be extracted from the annual figure and injected iato the
budget for the moath at the time it occurs.




Many technigues exist which cun ve used to deteruine the efficiency
of the worxforce., 'lhey are generally based on tne principle of determining
the work content contained in the tasks to be carried out and compuring the

actual performunce of the workforce with theu.

Theae techniques in themselves do notv provide any cuntrol of work.
Control of the mainten:nce work will alwiys rewadn the rime function of
the maintenunce supervision. The techniyues of work meusuremeint however
do provide the necess.ry informulion for the supuivinion to determine how
pany wen they need, und whether efficiency of work is ut an acceptucle

level.

It is suggested tha. initially the less sophisticated techniques ars all
that are required, The more specific ani sophisticated technijues ure
oostly to apply and require a good deal of understanding oy supervision

and the workforce if the coat of install.tion is to ve rec vered by
inoreased efficiency,

driefly the more geaerally used technijues urc ocutlined together with sowe
4dea of wiere uani now they can be utilised., Howevor, most of tiue techniyues
cannot be fully developed in a paper of this scope. luch has been written
on tnese suLjects and expert guidance is viilc le if it iu decided to

proceed alon; any particular line,

0.7 sgrk study
" diaile work study in itself is not a techniyue for meusuring woerk

it is the background to most techniques. In uddition it is an
{nvaluable tool in all aspects of uuinteaance anl repair work,
renging through the administrition, sujervisory and work execution
fields., Jertainly all the Maintenance Improveweat Uroup staff should
be familiar with work study techniques and also the Planning droup
staff. Freferably all the supervisory staff should have a working

knowledge of the subject, with perhaps one meuber of the staff who
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is a trained .ori study practitiovner.

Une ot the work study que tionins procedure by wmaintenance
supervision Jhen deciiing tow Lo orgunise their work, can result

in well orgunised workin; vroceldures,

Major averhauls or rondr precedures of critical iters of

equipment ure in tis orevince o the wori atudy e lneers
Urganisation ot the vworsforce, alministritive rocedures, costing
gystems, layout of worisioow aea Lryres of tuols uns equipacit are
also sultacl: zuu ects Tor nis Lrained ~owrouaci.

Saidgatd

Tae maist visic form of work weasurement is contained in the vurious
practices of estimuting.

In its simvlest form ostinmating Whll consiet o weciling how long

a job uay take and how rany men are recuired, based on the estimators
previous experience,

The procedure can be refined uy collecting .ue lknouledse of
experienced iien, by comnarin; actual performunces a;;ainst estimates
and oy collectin:® simvle data on tne quantity of wore contuined in
Jobs 4hose erfora.uce time is hnowne Jor e le, simcle factors
can be determined for tue installation of nipevork baned on the
length and Lore of pioe, with nodifying fuctors denendin:: on
accessibilily of tne wiperun, number of vends aad <o on.

W DAL A

+orK sampling iu a aseful procedure for compirin: .erf rmance froa
time to time, to detcrmine trends of performance and activity.

For inatance, neasurements v-fore and aftc: a chaage in organisation
can iniicate whether the effeci. are bencficiil or not,

The techniiue is bused on stutistical prob.vility and consists of

_msampling a nunber of presciected faictors on a raidom busise [he

nunber of sumples required can Le deturuminaed to give the required
probability of error.
The techuique is simple and requires a minimum of instruction to

aoply. The results it produces, ho.ever, ar: only as specifia
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as the factors selecteds The procedure is better used to compare

Shange in tne fuctors over i pseriod, rather tha, te quantify tac
factors thewselvas,

o typleal application ¢f the tecnnijue wis its use to determine
ohange in workforce activity over a numoer o° yeard,

The fictors selected for study consisted of tiree activities, .orking,
dravelling and Jtunding. Tnese factors were tien defined in some
detail for the observers so that tae possivility ¢f different
interpretations of activity by different ovservers could be
winimised. In this way successive surveys could confidently

be compared.

w8 2 simple exanple, a rigger standing wuiting for a load suspended
from a crane to come to him, might ve clussified "iorking' by one
ovsorver and "Standing" by anotiier. « predeteruined approiaci to
these sort of situations is necessary.

The nethod of observing must also be dafined. I'or example, an
observer saupling continuously as he wulks will get different results
to one who proceeds to . particular position, say the centre of a
worikshop, before sawpling. In tne latter case for inatance, the
knowledge of his nresence will result in change of activity of the
wen under ovservation,

-~ esacnti:d factor in any of thene techuiyues waich involve
ooservation of the workforce is thut of varticipation,

The wvorkforce wust be fully aware in advance of wiat is being
undertaken, and whut its pur;ose is. If thisis not attended to, uay
results outained will be juestionable. It is a simple nmatter for a
worker to spoil the results by reacting to tue presence of the
obgerver with : spurt of activity, or by complete inuctivity. at the
very worst, application of observation tec..iques without workforce
participation will result in poor industrial relatioas and evea
strike action.

These dencrintionas nra anclied tn the mene Sawhisttocted mebdh-de
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referred to e.riier. In effect tiavy are - exteusion of the

techniques of estimiting comoined with wori study.

In essence they involve t-e reduction of any job to minute detail,
the deternination of the tiue regiaired to perfora eacn element and
reasaenbly of the elem-ats, togetier with suitinle allowances, to
give perforuance times “or complete jooss

Again uuch inforaaiion i3 aviil-wle fron consultiats who speciilise
in variations on the basic ilea wid Wwho have (re.iy cnollected or
produced Jdit. Tor uyuiidia Adpg wlt syntoesising,, jod tineds
Introiuctiou of iny sslem o this sort .ust il.; be ualert.wen ufter
@ careful =tuldy of the .dntenince nat rep dr s.tiatics to determine
the needs for iaproven.nt. iue techiue Lo he cnplied Lust alse
be curefully studied uni its fitness for the results rejuired
determined,

ogain full inforuation wust be made av.i. . '~ to the wr.force who
nust ticuselves be voavinced of iLue uced for the systen, and see
souwe benefit in it fur themsclves,

Uften tliese teciniues ure -pplied 18 toe Lasis of an incentive
scheme for paymeut of tne .orkforce.

Neglect of uny of tue aspects meat.nued can result in complete
Asgation of uny benefits unich mi, .t e ex wcted from Lue projecte
Poor reaults recorded in a nump.r of oranisations have runpged from
complete rejection of the system uft.r - reriod, or continuation of
the system, operated ut sho; floor lavel Jurelv with the purpoase

of guarunteeiny an 1ccaptanle level of tyke nome REN

In eitier cuse tie aystem has Lercly becoue un expensive exercise.
Poor upplicitinn ol such schiemes ¢y ani usually are accompanied by
deterioration of inlustrial relutions based on lacii of ¢onfidence
in vanugenent. If the scheue is inst:lied us tne oasis of incentives,
1t s very difficult to set rid of, if it doesa't worke «t best it
would involve un ex,easive "suying out" situation,

fhe autnor is couviaced that it i- necessary first to explore fully

the lens sophiaticated metnods of inoroving effic.ency, when
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efficiency :an be improved nc furt .o oy thege welns, taen is the

time to ex,lure tiie .ore SAVGICo Geant.e Sy Lhudn tine boti the

staff aud t.e workforce thewselves will nave wlvinced to the stuze

where tusy acce st ind Radeeotas Lne proceduces,

The foregoin;: diszcnasion, togetier wiln its aprendices, is iuatended to

lirect Lie rouder tuwards an unlerstunding of the fictors waich mugt kL]

consideredl in Lue settun: up wud oparation of o wAlaven.nee i repair

organisstica in any industrial LIAATAL SHEP

e factors whih will affect selection af oue forn of orsuaillsotion or

anotaer, or dontion o une techuique or .notier are indieoted,

It will ve aodareul feow tie discussion il Laere g a0 single solution

to the prevlems of modutenuice aal rejuir, Ay oroanisstion ;8 shaped
vy tue lood circumstinces and the Jub it dis cull-wd upon to do,

It is noced tab Lue iaforaasion crovided i1} uu st ascint ia setidu:
Up organisations waiicn weet initinal D.81¢ neels, Jdternatively, where

organisa.ions wire: y ecaist, Peruabs Lae [lsciition will 2id an nl.aaning

future levelopnent or strentheadng auc orgunisitions,
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APPENDIX 1

rlant

Kaiaten nge

depair

4epluceme.it

Unit
replacement

Installed
spares

s

TERMINOCLCOY
R A N Y
gefers to 1. i1 ar tized CAnery, Hipewori,
SWILCL ar, Gl s otee andel forms aart of aay
prolaction or service Pecidity, e my o roup of
e 0F eqastmatl oy conprise; 4 orodyction

OF service [:iliive

Is used 15 « oneai t o to descrila overall

Ativities 57 . iuten.ice .1 reoale oF ks tions

hen usei in | irecific vanse it re’ers to the

P

S@rvicing of Lliut wnich .= in arer hie Lowiition,
Lo ensure coutinued ooer.tion & e " dired level
of efficieisys ™i: would anciade Laoricatioa,
cleanin -y aujustionts s Slearasces, | Loaads etCqy
resetting of cuntin, edies il e lacenant of piurte
OF units waica, by lasin, wear or .re coanumed la
operlion i.e, Sriiadsiones, euitin; fiuid, filter

Qoeneals G0l 50 Gile

wefers Lo tuc coer.lions Fedred Lo rotarn plaat
whigh hi: ceumed 1o fanctio. effectively nuck to

operating, affici .y,

wafers Lo Mhslitution of n sbed of 1t wiln a

nes iten of similap Aedlyn i rafarence to re alr,

Jdnfers to the ranlacin: of ‘iefect . .ye sarta of an
itew of plunt Aty new pirts, in raference to

repalr o7 tue defective iteus,

defors to tie . ‘stullation of addition.l itens of
plant not required for uoryad sraduction shich Cuan

be put into cervice inmuedditely wnctloer becones
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Salatenance

Preventative
saintenunce
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nom=oper tic.u.ale ineie dtews wce instnlled in tae
production flosline 1! do nnt re.iuire more thaa
switching on power, or services, by oroduction
personnel, Lo put taew into service,
gelers tou complete stews ol laiut, i dieating
specific 1tws of production plint, These my be
held in 1 sto e e o lastodlel tijocent Lo the
orofuction flowiine, Teso itons require iastall.tion
JOTK 0y other Liw profuction pecple b fore they
can ve cude operaticnals  bor.Llly tne install :tion
wild ve urraned for tae sori .o o uinimale
Wevertiieless, un ecsential feiture is the uead for

4 service frow othe - thun vroduction nersonnel.

Is 4 generul turm L.l vefers to any work carried
out to madntudii or repiir plint which has been

re=arraized.
9

sefecs Lo work carriad out on .lant with the
objective of forest.lling ¢ vl ment bre.kdown or

deterioration. uch vork nay or uay not be planned,

wefers Lo any wori carried out on lint on a
regular basis in .iccordance with u pre-.rran;ed

progrimue .

dofers to any wvork carried out on mijor items of
plant or sections of yroduction plunt, on a plauned
busis which requ.res tne coumplote shutdowun of the

item or section of the rlunt,
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maintenance

Bwergency
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artisan

Jtaff

Supervisor

lanager
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Rafers to wvork on »l nt Jhicn 1= oot iudti ted

until it r it L5 ceased Lo lunciions Jdreuliiosn APPEEDIX 1 -9 - %

mrilateniance Ly ue pluiedy to the extent tuat line Function - ~ line funclion is defined 3 nue ia the direct f

¢ atingeacy ctiom in the event of breakiown has ciiadin of comuand coutrolling ihe effarts o° the 1

been pre el wori.force. Lin: rosionsi-ilitiecs ure tien 1;
responsivilities [or coutrel of the wom: orce and 1

sefers to Lreinlo.n mulitenuince work wnich, execution of wurie : i

beciuse of tue ralationunin of ithe fiiled itew

to the sreadiclica citaation or For saloly fewnsong,
must ve sturteld imicdiately, ouch work will, by
Jdefinition, t.ke prio.iiy cver otier work .already

in hand,

i o e pios Ao L L L aime i oo  oiugl g i aay o

Is 1 eneral temu referring to personnel whe ire
engaged in physical ur counud oueratious. for

example, craftswen, lubourers, vper.toirs,

Is 1 jeneral icrm referring to personnel ensaged in

administr.tive, supervisory, techaical or managerial
operations., Flor exumple, clerks, foremsn,

draughtsnun, ensincering specialists, munagers.

I8 o general term referring to unyone engugzed in
directly orerucein;; the wori of others to gasure
perfornunce to tue reiui.el staniird, This term

is used in ;referance to tie term ‘oreman.

Is a general term referrin; to anyone engaged in
orsanisation and control of tae worik of otliers,
In these terus a supervisor is alse a wwiagers
Howev:r, the term supervisor is reterved for tne

first line of mun:geticnt, viere tue coantrol is of

pOraons who tuaenselves have no nwia'ewent oF
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pUiay 3

To define the methods to ue used in re:;uesting the serviess of Haintenance
Improveuent Jroup and the respounsivilities of tue various pursons involved.

o4
*

IL.  paldeY

It is the inteation of iunuzemont tnt haintenaace Su ineering probleas
should o2 hualled vy & droun froe from liue responsioilities. It i
considered tiit tiils service siuoul! ve freely avadlaole to all, viu a
forwul request avatem lesi-ned to ensure:=

; (a) thut 4 c.e o siateuent of the nroblem und obiective is received
; by the kaintenuuce Inproversnt ironp.

f .
(b) that approiriate line supervision are weut inforued of reyueats
snanating irom other devartuonts,

(e) that uli requesis irrespective of orizin ure aoproved by anpropriate
line supervision -t initiation siage.

(d) that effective comsunications .ad ralationships are walutained
between stafl and line or_aunisutions,

(e) thut the improvensat progranie in effectively organised and ocontrolled,

III. \3#' A-o

the service of the luintenance Improveusnt Uroup should be used for the
solution of engineering prouvleus ussociited with excessive nuinten.ioe
cost or wmech.anicul downtime,

f Jervi “e.

‘ any nnenver of tiae Jupervisory staff may subnit a proulom to tine Haimtenance
f Improvement .iroup. The recuest shouid be preseuted on a 3ervice dejuest
Form (copy nttached),

af ig3ed wj

| “ne re;uest foru will se routed tarough the appropriate aintenance

Pt wuperintendent and the Jeneral Juperintendent of haintenance for signature
approval wiu onvard transmittal to tue suneri.utendent of the laintenunoe

; Improvement Group.

she request foru will se routed throug: the ueneral superintendent of the

initiating devartuent, the Superintendent of nrea lindutenince and the

Ueneral ounerintendent of haintenaace for signature, upproval und onward
: transuittal to tie superinte:dent of the luintenance Inproveuent Jroup,
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#eceipt of each nutiorised cevuest will ve nCanoWlad el uv the
superintendent . { tane raiuteniice Luprovement irou- and . rou h
estlaute iven of tlie lite t..t t.e lavesiioation +Ail ne ut in i e
The re..est wiil .o Wllocoted Pejuest pusber i - istered . e
haintenunce Improveicat srour seciwtarial staff,

0 werv,ce .e.uest

she vervice .equest .ily inciule tie followin: iaformn.tion.

Jitle
dne joo tiile snculd jrovide . .rief refareuce o Lue el et or
systeu nceding abtencion il 1 concie lgseristion -« 5 Lotsiole of

tie provlen Lisal®y e. s ~eboiler buup = .wcowili tion: for iaproved
Veurin; life, or susliins .cadutensice = Sv.ln.tion .f rooliugg dateriaiy,

ot

This should provide + ~.2ar i finition o Las woevden Anigeadag
8cope or stly .al a revie. of e chreetiven to ge salued by ita
soluciou.

ated onvii

This section nuould provide an iniica.ion of the ¢ Lim.ted SPO33 aavine
to e revlisel iy uny otrer veaefits Jiien wiy e derived frou the
solution of t.e Hroolem, «nere ruactic-wle, tiis inforaation 3 Lo Ve
provided by the oriinatos, but sere unt, 1. will ve vrovidel by the
otuff i inver :usined to tie joo,

{ais snouli include vy iicas the ori_inor or c.aar persons involved

may have, for utt..c.iu; lie vrooled. .afereaces to buca-round iaformiation
or to tiles or nu.iicitivas Jiicu may oe heloful, shoild .lao ve listed to

provide us cousrenensive .« icture o’ Liw vrovler i3 nussiovle,

. TP

o department nuuber, location, ause of dniti tor 11 date of fmitiation,

should Le entered vy tuae oriiuitor in tue snuces rrovided.

LABUOYOr Feuuirensat 6.

This portion of tae foru vill ve complatel by tue hiintenaiice smproveueat
Uroupe If otier staff or line groust .re involved, * s scooe of tielr
participation is tou e defined uuler special instructions, Lae rel.tive
priority of ta: joo nust u.50 e latermiaad ant an amronriate siatement
incluled. e Supe.inteaient of tne iaintenance Inprovewent urour will
inoert tie estinmuted compietinn .iite of tue project.

shed tne inveatigation is put in haud, the otuff encineer issi .ed
to the job will, if necessary, reedraft the service .lequest wxi submit
4t to the Superintenient of tho luinteaunce loprovem.sat Uroup.

.
L

g o T

g

.

EAETE Do

)

R



AT

APPROT 1) - 10 -

Om apuraoval, the request will ve passced to the Maintemsnce Improvesent
Uroup Jecretarial Staff who will prepare the required sumber of coples

of the request for distribution. lssue of tuese coples will indicate that
work has otarted on the investigution,

'!‘ "'I:I‘ I .
All Service siequest forme will have the following distributionte

works kawnarer/lanaral Suveriatenc mnt, Maintenanca,

Jeneral Superinteadent, Froject uroup.

Udeneral Cuperintende:l of Froiluction or othur Uroup concerned.

Supcrintendent ¢ Maintenance Jroun couccrned.

Originator of requent.

duparintendient of Fairtciunce Imuroveient Uroup/Staff ingineer
conceraed,

Poremua of hiaintenauc~ roup couceraed.

Jeneria

a Houthly deport in mummary forr ..ill be issued covering all najor
wativities of the Haintenance Improvement Groups. In addition, 1f a

request involves a lengihy study, then a Progress deport will ve issued

to all reciplents of tha JService dequeet at sigaificant phanes during the
inrestigation or at six monthly intervals wiere there is little progress te
report.

The jrogress report will show the form the study is taking together
with an nutline of future work and any nev ide:us which are considered
to bde worth following up.

smcommendat

decoauendations rerulting from an investigation will be submitited in

report foru to tiie Usneral Supsriutendent of Maintenance, the Superintenieat
of the Maintenance droup concerned and all other recipients of the urigimal
dervice Hejuest,

An approval slip is to be attached to t.e reports meut to the General
Superintendent,/s who approved :he orizinal request and the Kaintenanoe
Superintendent/s cononrned, requesting approval or comments.

Hecommendatioua

The completed upproval slips are to oe returned to the Superiateadeat

of the Maintenince Isprovement Group within the period specified (wswally
/ days)e whare approval is vithheld, supporting reasors must be givea
for follow-up by Staff sngineer concerned,

Folloving approval, the Staff kngineer concerned will be responsiodle
for devuloping tne recommendations to such 4 degree that they can be
resdily aiministered Ly line supervisiom., If necessary, this will
include tne provision of det:iled 7.rocedures, craft schedules and
isstructions, waterials aml spares 1lists and any other information
which may ve required Lo facilitate effective work sciheduling amd
oxecution.
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3 Jdesi-n Instruections

sefore closing a joo the Stoff Lagiwer will te resvoncidle for
informing <rprogriite stalf of any improved nateriala, equipment
and methods which 1t is iateudad will ve w/<uled as Looal or <Ay ARy
standards aal incorporatel i futare apdonent awt ereact PG ERT. B
‘i'he iaforoation wiis e orepares as u sork:s beah o lnstel,
after gignature nprrersai by tha ,oris Dinarert, copd i

in azeoriauce with agree’ disiribution for or.s vesi o Lustructions.

Follow=yp

after 12 moni:s muintenwuice over tion and eiriiar i° sractisudle,
the Staff sngineer 4ili be 1r3sponsible Fur roviewing eash ianrovenent
atuay and revorting whethsy the oriinal 2:icctive i1 been ohtained

or it further improvemeni is needed,

a6
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1.

Fud n FallLoN JICE

FITTEA

In the preparation of this training pro. ramme, the intentiom
has been to provide a wuiter outline covering all 19pects of the craft,
in order that the ap.rentice will receive a thorou-h training. It will
be nacessury to compile a detailed programe against each section of
the nmuster outline, detailing the de:artmeuts where the Jsarticular
experience uay be gained. This Could well involva o sub-division of the .
time ullotted and shiort term training trunsfers to .. (her comnanies or
training centres, an induction erioil in the comoany «f two weeka'
minimsum duration should precede visic trainin;, cirried out, where sossiule,
4t an approved triining centre. Juring the third year »f training, the
apprentice should be given increasing responsivility. Juring the fifth
Yyear, the apprentice should work on his own responsibility, with the
mainimum of supervision.

farougnout tne full diwaition of the anrenticasiiv, persistent
attention to tue detuiled requirewents for sufe working should oe stressed

und correct procedures demonstrated, especially tnose relating to uschinery
ia motion and artifiocial rcapiration,

A dasic Training (includiag imitial induction progrumme)
12 moaths
8. Fittiag shop 6 "

Ce . Machine shop 6

Je Flunt Jervices und Inapection 5 "
Ee :lont irection and Testinm - 6
F. Technical .jervices 3 "
Gs sdvanced work ®$e

Ay - 12

v main aim during thic period should be to impart to the appreatioce
a good working knowledge of basic engineeriny; principles. rersisteat
uttention to the detailed requirements for aafe working should be
stressed, und correct procedures demonstrated, especially those
relating to machinery in motion. The worl: covered should be of 4 useful
and interesting nature embodying simple busic exercisea, which should
be incorporated into ussemblies during the latter part of tie courses
Jtress should be placed on the interpretation of Lie worikshop irawiag,
with ample utteution being ;iven to Jimensional and quality inspection.
a8 appreciition of costs .ud wethod analysis forus in importint part
of the basic period,

Iastruction should be given inie
(a) Uench fitting, leading to precisios hendwork,

(d) General fitting, including matal joining processes, pipefittiang
and simole sheetmetil wori.




(e)

(1)

111 - 104 -

Raghine tool pract.ce, to inciude cenire lutne, verticul uand
horizontal willing, shapin; und priwding.

Section 1 should be included in the basic training and induction
psriod:=

Jorxshop rules and routine; cleaniiness and hygiene; iictory scte
as they apply to euployees; sufety u .pli-wces and procedures in
case of iccide.te; explanations of products and services of
company.

dench=work instruction o uractice in tne une und cure of toole,
spanuers, torgue wrenches, aand scraners, files, haciaaws,

screv drivaers, calivers and dividers, tauvs and Jdies, realers,
cold chimels, nand and ejectric drills.

The special conditioann necessary [or satisfactory service, Jmportange
of alignmeat, Lininy uo and checking ali-nment of connectins equipmente.

(2)

(3)

V)

(?)

(3)

(9)

(%)

Jrives -

shain, vee-rope, velt, friction ind 41l geur drives, Cure and
mainten uce., <lectric motors, mounting and coupling. Suaft
couplings, advantages and Jdisadvantages of various designs.

suiorication -
First principles and tieir ap:lications, ‘'rcoving of hHearingse
Installing lubrication systens,

Use of :ortavle rowar lTools -
Instruction .n the use of vneumatic harwiers, imnpaict wrenchas,
grinlers anl drills aul electric grialers anl drills,

Hpdraulics -
vystems,making joints ini ..ackin: ;) uuls.  cenoving 4ir loc..Ae
iressure relief valves and tieir function,

Htea and Air -

services, boilers and pipe lines, aener.l pipe fitting, flanges,
valvas atc, <ufety .avices - vialves, bursting disca, nreasure
awitcues etc. To inz.ude n o intenince i overiaule of boilers amd
auxiliwrdess  oomiliavissticon it 3nacial ursose flae ting mchine
Ulye

fransport -
soutine mudntenaice of t3ungport inclading fork Lift truc.a.

wiectrical ovafety -

<ecognition of daagers sl pracautions neceas.ry for sife workisg.
Wnking of eiectricil lowdd to weennical should de axpliined amd
iemonatritedes «a short apprec.ition ot instrumentation as
availavle shoulld Le ircinied,

Fress und Jool Jettin -
vperation of vresses, acsenbly of dies, tools ani ndateninee
checkin,: and «aljustnents,

COmpINY i TOCeNRes ~

he extent to wiich sections (1=9) ubove can be covered will
depend upon zompany fucilities nd will of necessity ve tne
subject ~f a separate detailed study, into which, where vossiuvle,
the listed sections cun ve phised. Lhere uay arise, however,

the need for outside exverience. In arriuging coverage of the
company Nrocesses, botn itne drainin; vificer, and supervisory
Lagineers sihould eusure tnsl the following points ure well
deoveloped in the upprentice,
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Iatimate knowledge of vlant ;eopranhy - know wiere all wiintenince
spares and equipment are xept. runctions of nlunt in rel.tion to
production processes. Know sources, nreasuves aul flow of gas, steum,
cooling water, fuel oil, oxyren, compressed iir, hyiruaulic oil or water.
Isolation of plant. opecial equipment. oSritish staniard and otner
appropriate coiling systems for pipeline ident.fication. Location of
sufety equipment and operation of sufety rules and procedures.

B. Ylaat srection anid “esting - © mopths

(1) Installation of new equipment working from plant iayout
drawings, and piping fiow 3ncets., Iaportunce of alignment,
foundations, securing und grouting in. opecial precwtions
to avoid distortion. kFachine guuardin,, of new squipment.
{esting and commissioning.

(2) .dvanced fitting, maintenance anl rejuir in situ. Installation
and removal ol lurge components.

(3) Lifting tackle and slinring = Jafe ;ractice in the use of {
chuins, wire rope, nemp slings and j;ulley blocks. signals
to crane drivers. .crew and nyiraulic jacks. uJeneral principals
of rigsing. Demnds of the Factories act.

(4) Project development work under general guidance of engineer
or foreman. o

P Zashaical jervicec - 2 montha

Towarde the lutter part of the apprentioeship, apvrrentices making
good practicial and culemic progre:s should be .iven tne opportuait)
of experience in . lechnical Jepartment, such w3 Jrawin; Office,
Plunned haintenance Office, Iactory rlanning ani Layout, rlaat
Bngineering.

0. i ! -

bDuriag this period, the arorentice should work with the ninisun of
supervision in thut departmest to which he has proved nost suitable.

L

‘Catig bl il

(1) City and Quilds of Loalon Institute Hechanical Suginesring raft rraetiee
(2) City and Juilids of Lonion lnstitute liechunical sngineering Technicians
(5) City and Guilds of Lonion Imstitute Plant angineering

(V) Urdinary and Higner Wational certificates.

W, 3.66,
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2.

B

™he muster outlines cun be tiken .3 summuries of the overall
experience to Le i.lined. '

The progrumne Likiicaie: chroneloica’. order of a2l erience a9
4t should ve .ainei, This i: tae Lusis of an a prent.ice
101d1mj/u0‘mmu-1t cihrt,

Checi: lists, sneva i ororri.ie, contadmny tie detuils of traiming
and experieice to Le ;-dded in o ofaven lon tlon will ussiot
supervicion tc idertify gquickly swd control v part of the
prosranna to ve covered in his den wtiments

The wunervisor siould huve 1 coy of toe iastor wutline and
Programme. This will .. sirt in deteriining the previous
experieince ;uiu vy t.ao ap.rentives liie Jork Jook «ill ve of
sonaiderable assiatance.

deporting procedures .l jeneral control.

(1) The uapprentice to moiatidna a recerd of triindng by
means of «Ork .;0ok,

(2) In the Jork Jook tie su.arvisor to conalote A 4 ~eekly
report also interim rajyort if 1 uovement from cne locatiom
to .unother occurs <ithim a b week neriod. ‘these reports
are wi.de in La WOrkHonK.

(3) e Troinine Utficer «ill interview each oprentice every
4 weels ani maintain 3 u ster record, Vet tne Jork Jook,
discuss prooress <ite ooorentice and su ervisor, arrange
outside transfers etc,

('0) avery 57 months an assessme ot e nale = copies to managoment,
appreatice iuforsed, The lraining vrficer wonll action im
conjunctiocn .iin J.i.ervisione wsvery 1 tonths nnaual
assessmet to e tole _lin o lnto ucrount academic Lroyresss

(5) The over:ll .sgessmont 2t comypi-btion tate shoull ive
indication of practical ant technical ororicviency alsu
comments on iorsondd gaalities wilch could serve s a ucefwl
guide to coupaay on future potential of apprentices

g g
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Year |Location Training Practical w“raining - for details Reard
of Period see l.zcter (utline attached
APpP.

1 Basic Training |36 to 45 weeks To Incineering Industry Training doard spproved scheme.

: Cantre rwu.»wbwao see note 5 include company induction to approved induction

m section «e (1) Induction orogramse both vefore and after basic traininge.

(2) ac.uisition of basic skills

(3) J$pecialised mechanical section | wuJto  Vacations in .ovT4s and/or under uroup iraiaing

Ufficers ceg. industrial visits etc. Period
variable until establishuent of full 43 week year
at Jraiuning JSentre

s sr—

Remainder of Programme based upon A3 weeks basic course, 5 weeks annual leave. Should the Basic Training period be less than 48 weeks

the number of weeks less should be spread over the period allocated to Central Najintenanoe Dept. e.g. for the 1966 intake, 20 weeks
Pitting Shop, 2C weeks Machine Shop., 17 weeks Fabrication Shop.
S m—
2 Central Maint,
1, Fitting 15 weeks SoliUn BSe 14 agbe saring this period the following to be covered by talks
Shop and demonstrations.
(1) .ef. Section D.1.
advantages ind disadvantages of various bearings in
various applications.
(ii) <ef. Jectiom D.2.
3haft couplin s, advaatages and disadvantages of various
desi:ns.
(iii) .ef. Sec ion J.3.
. iubrication. rfirst principles and their applications.
- SESIION Be3e Grooviag of bearings.
S
amVJ Safety devices, valves, i shoet period of outside experience may be necessary.
2IUN Lel2e ~dvanced nﬂﬂg g see attached aote.
Tasllon doh. —
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R R
Year | Location Training |rractical frainiug - for details
of Period s3e wx3ler Lutline attacued Lemarks
’80 ——
2 bachine Shop |15 weeks Yoi e wele vertain aspects may rejuire outside exregience.
se- e leWeCele 3ee atiached notes,
“eJe
Celte .
_
e Fabrication 10 weeks |... .1, 3, 2 ilso vaeunstic and electric
Shop crinders
—
(Prior to experience of area maintenance Units)
2 Rigrers Dept, 4 weeks
t0 include
W.nww Suiii 3.5, attached to zlectrical Jept,
% day wsoliud Jese “ " Instrumeut Jept.
P
4 day Vessal eatry aad pipe droaking " " “ra: nechanicaml oapt.
Jhe inmportance of the sbove cunnot be overstressel,.
N —
Area Maintenance » 3uiacit 3en () as applied on Jompany irea haintegance Units - deneral Note
Units ;lunt. include flunges, vaivese In ad.ition to aciuiring experience of the listed sections,
1:3e * wibullud (1) shafts, lizmuent, dearin -s. the aim should be to develon an intinte inowleldre of planf
$3242 ————— ' ~ ’ 4 < o
» soelivh D8] Jrives ;eoariphy = Know shere 11l mudatenance svures and
£e0Iriaphy 2 .
L suvaduit U.(,) Lubrication systems ejquipne.it are kept. Fuuctions of piant in re=iution to
oo IUN V. (5} Hyiraulics preduction processss. hnow sources, uvressures and flow of
- duliicil De(6) sursting discse gas, stews, coolin;: water, fuel oil, oxygen, compressed
. S A & 1 yZ
- Fressure switchess air, hyiraulic oil or wutere. Iasolation of piant.
(%] i . . 1es . .
orecial equipneat. Jritish staadard and ota r appropriate
w.A. coding systens for pipeline identification. ILocaticn of
safety equipment .ini operation of safety rules and
-

procédures.

-

&iven Lelow,

The above may be dealt with eitaer separately or upon a comvined basis whilst attached to Units 1,3,4,2
%his will be dependent upon Unit policy adonted from time tc time.

Jections marked thus °

will be the subject of more alvunced work whilst attached to “ield Force Unit.
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~h

Location

L~ Y AV JVR v

Area Unit Yo, 1
Area Unit Ko, )}
Area Unit Wo, §
Area Unit Weo, 2
Area Unit ¥o, S

24CTION 2.6
Steam and Air. services, bollers,
pipelines. General pipe fittiag,
flanges, valves etc. o include
saiantenance overhaunls of boilers amd
auxiliaries.

See general mote -~ area saiatesasce uait,

« doiler imspections. 3Since theee say not fall
within the veriod ullocated, special arran;eweats
shoulli be male for the appreatices to de rreseat

3 [Notor Transport 4 woeks Sesiaol  9.(7)
Section = r S—
3 [Construction 8 weeks ves Iud  Be (1) Testiag as carried cut to be imsluded.
Departaent EE—
J\i ———
4 [Central Najnt.Dept.] 38 weeks | 3ee ~rea Maintemaace Umits. Mete advanced work tham that previeusly uadertaben «

3ections marked ° plus

SECPICH D.(b) paeumatic hammers, impast

wreacines and drills. Electric drills,

3ECIIuN 9.(6) Special purpose flanging -
sachisery.

S8CTIV B.(2) Naintemance and repair ia

situ. iastallitioa and removal of large

ocempoasats.

Outaide experients nag bo asesasery.
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fear |Location Training rractical Training - for details Kemarks
o* Period 3ee ihaster Lutline attached
3FPe
) Planning 6 weeks . | sSouliti F. Jechnical services To oe arranged provided good practical and academic progress
and/or h.s been wiintsined. It will be necessary to consider the
Drawing detailed nature °f tue tecnnical training for each trainee
office 6 weeks ° 45 it arises. It may ve desirable for the aprrentice to
sain furtqer practical experieace during; taiszs eriod.
5 To be "1 5:CTICi G.  advanced sork vriny tnis period the apprentice shculd work with the
- arranged in ainimuw of supervision om that section of the company in
the company | 50 weeks whiich ne hus proved wost suitable. [The work should be
) viried as aucia s possiovle to yive broad experience.
Juring tnis veriod special attention could be paid to
winufucturera courses, short course in instructional
tecinigues, etc.
Cutside experience althousn it is expected that ine wajority of tic vrogramme can de wet vy in works® training,
potes continuous attention suould bDe puid to aspects tiat may not ve covered due to circuastances

previiling. In varcicular outside excerieace should be considered for the following:
(1) Section d.3.
2) cection ¢, (1) Julti-spindle drills. uani saws, straiguteners, presses.
- Ce (L) Universal milling. ,
C. (&#) Jurface zrindinig. Jutter grinding.
(3) 3ection J. (6) opecial urpose fiangsing riachinery.
D. (9) Press and Tool setting.

- -

arrangeneats for outside experience to be actioned by the Trainiag Officer.

o e i
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Paper presented by J.u. idwards, C.Eng., H.I. Mech is, F.I.Plant 3o,
General Superintendent of Maintenance, Monsanto Chemicals Ltd., tuabon,
to Merseyside &« North .ales dranch of The Institution of Plant Enrineers
on 19th Jeptember, 1568,

Dilg SUPS.VIS0M
ZHRRRUCTION:

My talk will be principally aboul foremen eigaged in supervision
of maintenance personnol., However, as the turm "survisor”" is more
deseriptive of the job I use this title for the paper rather than the
traditional title foreman.

Most of my experience in this respect is related to process inlustry,
specifically the chemical industry. However, thess circumstances probably
involve more severe man minagement problems than in other induntry.

“ith the engineering and production industries, the supervisors
technical knowhov is more lmportant than in the process industries. TIhis
technical knowhovw is chiefly a matter of training and oust be allowed for in
selection and training of supervisors. cven so, I suspect thut even in these

industries the man management aspect is the one which proves the uost difficult
to resolve.

Jhy talk about supervisors at all? Jurely they have been arouad long
enough for us to know all the answers.

I have founi since getting involved in muintenance manugewent that, sooner
or later, whatever I am doing the supervisor comes into the reckoninge Ultimatel,
success or failure of any plans laid by more senior wanagement depewis on the
supervisor. He holds a vital and unique nosition in uny organization. It ie
oaly throuxn him that the organisation can 'roduce any results. The most
sophisticated and technically feasible enterprises can come to nought if the
supervisor is incupuble of dealing with his part of it. He is the vital link
betveen planning and execution.

Its rather like having tiie most expertly designed racing car with the
most powerful engine in the class and no transmission shaft to translate all
the technical brilliance into the end nroduct - speede

Increasing conpetitive pressure und rising lubouwr couts put more and more
stress on the neod for effective man management. Yeaterdays answers no longer
moet the problen.

I have never been a foreman, so what thou are ny gualifications for
talking to you on this subject?
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he lgmun 'a Job

Let \us now et down to the subject at last by asking ourralver
vhat a supervisor's job really is.

Simply stuted, the supervisor's job is to make the mo:t offici nt
use of sanpover.

Like most simplifications it is more casily said than done,
Perhaps I can start with a lighthoarted intorpretation. Thic is a
little piece ontitled "The Supervisor's Prayer®,

"Dear Lord, help me to become the kind of supervisor ay
Manaseront would have me be. Give e that mysterious
something which will enable ae to, at all times, satise-
fastorily explaim policies, rules, rcgulations and

procedures to my workers even when they have never been
explained to me.

Help me to train the uninterested and dimwitted without
ever losing oy patience and my temper, give me that love
for my fellow men 6o that I may lead the obstinate, no-
good worker into the path of righteousness by my own
example, Ly soft persuading remonstrance instead of
punching him on the nose.

Toach me to smile if it kills me. Make me a bottor
leader of men by helping ma to develop larger and greater
qualities of understanding, toleranc:, sympathy, wisdom,
perspective, equanimity, mind-readin,; and second sight.

And when, dear Lord, thou has helped me to achieve the
high pinnacle my Manogement has prescrited for me and
vhen I shall have become the paragor of ail supervisory
virtues in this sortal world - Dear Lord, move over. "
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A bit of a smile, bLut when you think alwut it, its not -9 4311y
after all. Lets looic at the first purt abo:t explainin; poiicions il
rules. Keeping his men informed is a vory nccessary part o/ the
supervisor's job,

A man who know3 the rules, and perhaps -hat is more impe.rt: nt
understands what the isules are in aid of, i: half way to kee;in: ther,

The next point, rolicies. Company poiicy is never a atatic thiv.g,

Zven less 30 when it rots down to day to day operating policy. Prodr t
requirements can chanse at short notice, suc.. as when a naleraan lan!

4 iong angled catch, wiien a competitors new jlant fuils to take off ¢
tine, or as happencd %o us when the Weluli N..ionalist Army blows up o
water pipeline. A foreman must explain the.e things to his men. A
man must know why he has to leave the job which was urgent yc.it-rday.
Ho r:st understand why e is acked to work vsertime on a job which he
knows has been untouched for weeks. If he does not understand these
things, he has no confidence in management, he does'nt care aliout the
Job,  When he dces'nt care, he does'nt work well.

To explain, the forcman wust understand himnelf. ilo must alse
understand way his men must be informed. lLic should see this as a
aeans of easing his own job,

The foreran, of course, must depend on .is next in line to receiva
the informaticn. Lets hops there are not i:iny forsmen in the state «f
the man who wrote the prayer = with the reacons not explained to him,

These convercations With his mern are alc> tne foremans cpportualt
fo:r Jauging the men's reactions. It is all too easy for managezeat to

fail to appreciate causes of unrest. The foreoman can find out what
needs to be explained,

So then we ace that the foreman has an iuportaat role in commuaicatieans
= two way comaunications. Zo the men he is the voioce and reprezeataiive
of sanagement. To more senior management hc sust be the voice of Bhe sea,

1ars

Communication of course is involved ia sost aspecta of the foremnns
dutics. Ome of these Juties, which he must riot neglect, concerns the
welfure of his man,

ioliday entitlcmontas, sick leave, tinme off, reastricted duties asd
slzilar questions must pe dealt with promptly, fairly and humanely.
This is the biy opportunity for the forsman Lo develop the team spirit
within his group. Mewn respond mere effectively to a little husan
consideration than to any other foram of motivation, and I would inelwde
pay.
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The forcmin's boss must be earefnl heso that he doesn't nat hj
foot in it. The forcmans decizion must be supported in the aynj of i
men. If a decision sust be roversed the reversal must be wren to b

the foremans decision, if at all poscible.

The foreman must be allowed some discis~tion in bendin: the rul -,
_ He must be allowed to decide for imstance that a man can tak, time o:t
for a smoke or rest, socure in the knowled> that his boss vwill conc:it
hia on the sudject belore tackling a man for an apparent mindemoanour.

mgciglinc

Discipline is equally a foreman's res onsibility. But again, | >
sust be supported in his decisions as far ao possible,

It is very noc8ssary here to make surc the foreman fully under: .~nud:,
the extent and limitations of his authority. Equally, ne must unde: . .tami
that he has tlie responsibility of weighing “he facts carefully befor:

reaching his decision. Obviously, no unjust decision can be backed b his
superiors.

Most young, inexperienced managers, myself included in ay tise, get
into troudle in tho comaunications field beiween foreszan and man at rcne
time or other.

In my case, I was fortunate in workin; with a very expcrienced foreman
Ko told me in no uncertain teras where I was out of line, and I added one
aore experience to my storehouse.

arainiag
The next point in the prayer is a plea for help to train his sen.

Moat of the larger organisations nowadiys have some sort of training
oerganisation. You mirht say that these arc the people whosce job it s
t0 4o the training - not the foreman. Thic may oc so to soms cxtemt.
Even so, the foreman has some very definite training responsibilities.

Firatly, he above all is in the best proition to acsess what
training is requircd. He can see the woaknc: ses in job parformance.
He can sce the usc, or otherwise, that is moce of nevw tools and tochniques.
Ne is best placed to advise where his mens knowledpe of the function and
operation, or maintenaice neods, of production equipment is doficieat.

80 the foreman thea can be invaluable in assessing training needo
= but does his responsibility end there?,
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Training Cont'd,

I don't think s0 - Not only is the for-:.n bLast placed > wivies a;
training, he is the beost man to carry out at lcast some of th~ trinin-.
He is the man who knows the men best and the one they will talk to mo:st
reaiily. The forcman is the one who will be assisted most dire:tly fiom
the resulta of effective training. He then Las a vested internst inm
making sure the training is done vroperly and is 'mlerstood by his men.

Anothar advantage to be gained is the cunsolidation of the forem:n
43 control of his men, as their rightful leadrr, as a maf they cin rer =t,

I7 the foreman docs &0 much training, wiiit them is the purprse c.
the training deparcment?.

The foresan is a busy man, he cannot spond the time prepiring tho
svaining information or, the training programrc. He must receive the
necessary training or instruction himself. ‘he information and props
ruat be put in his hands. He must learn sorc of the techalqucs of
traiainge The training facilities must ce organised.

Tho foreman is the man in the front line, the trainiag department
is one of his support groups bebind the line.

N
o
JO LY

e

In tallkdng avbout training I have doalt principally with trainiac to
inprove job performance. There is, hovever, an even more important trainmiag
function - Safety training. I have deliberately sesparatcd this from job
training. Not because it can be separated from job performance but because
it i; esasential to be specific about safety.

I have seon it stated recently that onc of the greatest diservicos
done to the cause of safety was the coining of the phase "Safety First".

If we really meant safety first, no-onc ~ouli ev:r leave their homes,
ars they are dangerous places by aii accounts. ‘nat we really ncan is
propor &titoation to our endeavours to make su-a that known hazards are
guarded againat., At lonsanto we use the tern "Safe Productioen®.

llow best to achieve this is a matter thit we have not solved yete
One thing ve aro ccrtain of though, ic that the foreman's part is a vital
onoe It ia proper that the safety theme sao:ld colour every aspect of
tho forcman'a duties.

In training he must carry out safcty training personnally, The
safety and training departments have a joint responsibility for safoty
training. They can dcal with specific aspecis of the subject, caa
deal with goneral topics and teach safety philosophy. But whem it geta
dowa to doing the job on the shop floor, or on the plants, once more the
koy man i& the foreman,
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Safoyy Ceng'd.

A3 part of the job instruction he mus' make sure that the man
iz fully aware of potcntial hazards on the iob and what precout.ons
are necessary. A major difficulty he may ~ncounter heras i th- man
ovn familiarity with the jeb. Unless the [oreman is careful in hin
approach the man way resent being told what he alrealy is awire of,
The leas wise may sven be teapted to take urnecessary chaanccs to prova
they know better,

Perhaps quectioning the man on what irecautions he int.n-i:s to
rake may be tite ansver here. It is an approach wa are tryinc. Ag
I said, we don't know all the answers bub w. 2= <2:1 sure that it 4o
essential for safety to be discussed at the 300 ingtruction phacie,

It is also usseatial that the foroman follow thrournh with the
sufety philosophy. Unsafe practices mus Lo stopped, unsafe tocls
nust be oarred, proper equipment for prcteciion, access ote. must
ve supplied before th: job is allowed to proceed, These factors sunt
e observed even 1f tnis means job delays. Anything less than this
will leave the foreman open to criticism of preaching salety only
when it suits him.

The philosophy of "Safe Production" renuires the common sense
appiication of practical precautione which the men can appyreciate ana
sec the sense of themselves., If the forczar can pet the men to comnit

ticzselves beforehand to taking the necesnsary precautions, so much the
bett‘rc

Rogular forzal moetings betwoen a forcman and his men to discuss
accicents, poteatial hazards and curreat saluty precautions can alse
de useful in establishing the foresans genuine concern with safe woriking,

Job Igstrugti on

Safoty instruction is only a part of job instruction. Job
instruction is an art in itself. I never crase to be surprised by
wie number of differert interpretations whicii people can apply to the
simplest instruction. My secretary, with a littie thought, can produce
« document which basically cam be interpreted to be what I asked for.
"t tne same time, it can be far different from what I had {n mind whea

- 3ave the instructions. Not infrequently, it i{s a detter layout than
) m in ziad,

How much more difficult it can be then to put across instructions
°n a complex maintenance job,

Very often job instruotion must include a good deal of description
ol why the job is necessary and what the objoctive 18, :
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gob Inntpuction Ceni'd,

“ae job must be descritel, pointed out, diccussed and finally
the fureman must o' inin casourance from the man that he has correctly
dnte=preted ihe incuruchica.

The vl foreman vl dwau An o the Aans accumulated exporinace &n
the dastructic. vrucess and juide the man o arpive at the -ht or
Sequired method Ly i ova hensld omesspse e Mgy ray souni to be o
cather unnecessary procodusse some fouremen weuld s3y "A man iz thera
to do &8 he's vold'.

In ay expsrience, inic type of forewnn ever decomes the "atar®
Sade AL o 6004 Mp nets Lrucirated by lack of resuits and falia
Lack o wlomdne 1

ot of enocgy on ke pard of nis mene

vRiug resulic can develop a team spirit
£ L they succecd tney bolieve in their superiority
ead Vi1l work to retein thelr re-utation.

i

very peol Zerenia devalors his own war of dealing with this sert

W twnge I don't reaily snow whether it is a thing that can be taushs,

Ore succensiul §rennn T inov uses a orand of outrageous flattery
AT s, Ionwe boacd hia say to s mer Mis soon as I saw this Job 1
Sougiht of sou sight awiy, you're the very mia we need" o trece jobs,
incidently, olt~n i.urnd to be the uirtiest or ost awkward. The san
dldfnt really Leliove the flattery and was will aware of what it was all
s ald ol leevor, Li otonenrea Lo enjoy the churade ani was propared
to viay long to thie (ront of austing that 1ittle extra into the Job.
Covoonnily this fu'nt w0 asrsach Lant cun ba recomzendod as a atandanrd
pracedar:, T4 reuicos fest eobablihnent of urderstanding and respect
satween the i 100 cheo,

Tae can. Toro.ia s, of Course, var, hias approach with differeat
can ed vath Jilferent stcrurstancos |

This type o7 Tu- o ocur - s fiante o7 the reexest, ani can make
SO LLIeABONADL Y Uit wule. -3 ab now e leads the obstimnte iate
the palhe of rightc ousizss,

de xnow. thoe 1an o neadg p:Fougring, the one who neadn driving,
L OLe W) a3t be encouraized ang tha one who can be stunr; into actiea
oy crivicinne de -ualines tha. to succeed in his own job he must be
croparved to pli e e according to its ruics. This is an approach
wilet I have soenm counliond unccnsciously by some foremen who hive a
2otural fladre Hr i, In other cases, the forcsan is consciously
Boonying theseo priacioios.

S is tae rooson taat Iofesl there in scope for pissing om
tiene sikdive oo thone not naturaily cndowed, However, it is only
prroaide Lo pes e tie duee The Indivadual foreman muct develep

fobe aun Techisique with nraeties,
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After job instruction comes Job supervision, Deapite the ¢! ity o7 jod

instruction aud the strength of Jjob motivation applied to the mu. at the start .f
Job, follow up is necessary,

dore again, the foren n miat rod- ~n his Judgerent of his ® 'n to iecide h.w
frequently they must be visited on thy job. Who can be relied :;on to uvereer o
probless, and wio will need help,

Talk of surervision of work

alweye raises the question of now BALY wel €an a
foroman e fectively superv.se.

I do not tiink there can be a struizhtlorward anawer to thi:. quoetir.n, There
st be a serics bf angwers related to oy fferent circumsiunces.

Por instance, in a workshon such a5 a welding or machine shop unwirds of
Swenty men can ve e{fectively supervised.

Om a single najor maintenance Job perhaps fifteen to twenty .. .n can ee surevi

On a collection of smalli scattersd jobs, each involvin; two or incee oA,
it is doubtful i really effective supervision can be given to ton men.

4 would igagine also that the ratic of manpower to supervisiorn oa produetang
wo'K whore each niin has a set task can ve a good deal hizher than with o
salntonance situacioa.

if the oremar, ip to supervise effectively then, he muat also be an -ctive
prefers to be 2ui and about to sittin; in an office.

Tais requircient in itself presents a problem, Gvery foreman hus ~¢ W
paperwork to handle, which I will be reierring to siortly. The active .u.deor
foreman is iuclincd to be averse to papcrwork. In selection then comoromine i:
hecessary. ¢ must be prepared to subdr ‘rge some Of our d~sires in favuur eof ¢,

adodndsiritive  tesponsibilitier

40 huve dealt up to now principally with the aan manugement uspect:: of af e
Jobe I think that most people will agree tnat this represents at least 7 w
of his responsibilities. Deficiencies in these areas are too ssrious to 0e
outweighed by other qualities. By the ;e token, deficiencies in applicsti .. ge

the other 25. of his duties can be well cutveighed by streagths in his aan min gem
Wu.‘.
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. HSecaure of the pressing need of affective man management, the rerainder of a
' Toreaun's duties, the adminiairative vurk wust be reduced to a m.nimum. It weuld
be very nice if wo could climinate ik .l togetuer.

i‘ Vafurturateiy, t0la i uun posnliilc.  Jhere arc some Jobs w..ch only the
i foreuan can fa, U.aers it 45 moes convand at for mam ¢ 20, Oor it is not
eConocically justifiavle to .. . . o ... .6 do ik,

¢ IT yow cnn jisuily emploring a clers to do some i the forc.in's bockwork,
Jou could vettes justify an extra fosorman t~ spread the loud bota of the mam
’ aanagencnt zna the admdnistrative woric.

i
i
3
§

To taxe the first casc of tha wor': crly the foreman can do. This cqaa be
genarally grouped under the heading of job preparation.

4 The Plannins or work preparation group can be lefc to deal with the sajor part
of this work., from receipt of work orders, right throush to issue of the Job
{ to the execution group.

In the job praparation staje it Is nacessary to be tainkin;; of +ho, how, vuefe,
wien and what wita.  as the man who ultimatery will be responsible for the Jov,
the foreman is, or should be, vitally i.terested in the planning starce.

e i3 best placed to ippreciate thn ~hysieal problens invelved. i first har
kuawledge of nis resources and ciapabiliiing of his men demund thit he snould be
cuissulted, #rodi:as of joo nuaaning stren-th and services required are in hie
province, i cwperienced planner cun probably deal quite elfectively with moe
of tihese provlicmc. MNevertheless, the foraman must take an intercst and nave ‘R s
in approving or rejecting the plan.

“his oay tike oare of the who, hov, where and what with. Tne when .:tdll 4
to be settled. '

Scheduliug ef the jab o ., . L% L. L interss: to Rime He muot r..ow wh .
the pricritics are and what is expected of his group, and wuast ob ject londly . :1 ¢
if he dosan’t azree. He must endorse the plan if he is to take the res; .asibi ity

o R o -
. e e

A wvord about the planncr.

The planiser/foreman relationship is one fraught with prodblers of split

] responsitality. These are problens which can only be resolved ut a perooapl 1-vel
vl# Setween the two of theam.

S m—
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The complaint, "vho does he think he s, tellinz me what i do" on the 0w 8idn
and "dy doesn’t he do the job as planned instead of goin;; nig vwn way" na the oth
shows a lack of realisation of both 3ides of their Joint respom: ibilitivs, This

sort of relationship can produce worse results than the foreman ‘orkin:; :atirely
oa his own,

This sort of problem can develop very quickly Lecw-on quite reasonle peiple
but fortunately doesn't last very long with the more intelligent of tho.. Jhe.. th
pressure is on tuey soon realize the nced to work as a teum. Interen.nw of ditie
between them often produces a quick ch'inge of mind in the less : :'\ptihin a8 try
Gome to realize one anothers prouvlems,

when we look at the jobs it is norc convenient for a forem.n to ‘In 19 upr e
at a stage where it is necessary to looi into the economics. 1. . i3 o eusy win
to say but not so easy to do. Generally, what is mcant when peonse une Lhat
parase is to'uve a look to see whather . ¢oavincing enoush case cam ve vide to et
top manugemcnt anproval. Jome assistunce can be obtained by use of wor': snmy img
techniquesz to determine activity levels and highlicht the problem areas. Ifow ¢
for instunce, a low activity level and higi proportion of standin: time seuple!
with a high baoklog and unsatisfactory ;lant availaoility, it s fair to asewh:
that more supervision is necessary.

How then can we get more supervision.

More supervisory time can be made available either by inoreasing tiic aumbd r
of foremen or reducing the non-supervisory duties of the existing ferenca,

It in in this area thut the jobs that the foreman does for Gomveniense s :

be studied, These jobs can range from plant inspeotion duties righ trrough ¢
cheoking time cards and cost alloocations.

Z\ant Inavection

Plant inspection is a very neceas:ury part of any maintenance planr. £ .6 o
in the absence of a person or group specifically allocated to such dut. , the
foreman must carry some of the load. Indeed, even with an inspectica s rap,
the foreman, as the mun on the spot, can often provide valuable inforw:...on. e
must then be recorded and put into the record systen. I have nover r ud e -
foremen reluctant to carry out inspecticon work but they often have a il ‘errat
attitude to recording the information, and generally this is the mest tie=chr. ‘sl
m of it,
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Time Bookinnm

Time booking duties are duties which cannot be neglected anl again,
as the man on the spot the foreman almost inevitably is involved.

Cost Allocation

Necessary to a maintenance organisation for cost control and
maintenance investigation purposes, also usually comos the foreman's wnye
de have tried different methods of handlins this choro without any real
success. These methods included ~etting t»» men to make them on
completion of jobs and also using a clerk. Doth methods led to such
serious inaccuracies that they were abandoned. Ve have now scttled for

& simple system of tear off cards, which reduces the writing duty to a
ainimunm,

Another chore wiich can consume a good dcal of a forcman's time
is requisitioning of materials.

This again, wo ha%e attemtped to reduce to a minimum. Initially,

‘the planning group can organize the main items required,

- " Gemeral engineeri.ng goods, bolts, joints, small valves, fittings,
piping etc. are held in open access stores at strategic points throughout
the works. These stocks are replenished automatically to a predetermined
level by a stores delivery service. This works together with a regular
delivery service and an clectro writer system of placing requisitions on
the stores from transmitting stations located in different parts of the
Works.

The teamptation for a foreman to supply a personal materials delivery
service is therefore reduced, but as yet. not altogether eliminated.

A good foreman is, by definition, a concientious and energetic dan,
it is his very impatience with delay and his cnergetic nature which all
too often leads him into inefficient ways. If he has not developed the
havit of planning anead, his materials and equipment requiresents are
always urgent and the best delivery service too slow.

It is only by letting a foreman see that his time is valuable and

that it is most usefully spent on supervision that he can be led te de
his best job,

This leads us naturally then to foroman training.

Foreman Training

As with all training, catohing them youn; is likely to yicld the
ocst results. This is not to say that training of the older established
foreman should be ignored. However, it is by training of the younger
men that we have achieved some of our most promising results and it is
about this aspect I wanted to talk principally.

A word first about foreman selection.
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Selsction

I suppose the most common method of foreman sclection . : vi: nroraticn frew
the shop floor to changehand and thence to foreman when .. VASHRCY 2CCuls.

Some years ajo, it was decided to uvolish the cnangehand gysten at iabone
The number of foremcn was increased, mosily from the chai;ehand proup, i
changehands disappeared. For a numver of years thereaft.r due to our low
staff turnover and the ages of the foremcn there was little demun! for nnv forer ',

Heliday and absence cover was dealt with oy temporary appointment: from tia work
force. : :

Increasing economic pressure and passage of years gradually c.aneed tne
situation and a need for a planned approach vecame evident.

#8 & result, a Potential Foreman iraining 3cheme was developed ant ;mt inte .
effect.

Applications were invited from the workforce and selections mide of 3uitabl
candidates after intelligence teasts, mathematical and written exercises -sd {nte-vie

In the interview we looked for a nuumber of things. 7The major ones ociag th.
personality and churacter of the man himself.

If one tried to write the ideal specification for the man it would uscund teo

§00d to be true. A reasonable compromise is necessary in aslection, providing tne
essential qualities required are prescnt.

For instance, the man would need to bHele

Fit and active,

Ambitious.

Detgrminel, self relian’ and strong vwilled but ready te listea ¢
and .aporeciate a reasonable argument.

wot influenced by mass opinion or reuaction.

Have a logical mind and be capable of imnovationm.

Be interested in people.

g Mg 5,
e
g,
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» traininy programme was developed with classroom sessions at roughi:-
monthly intervais. These were generally coaducted by maintenance ataff pe: vonue. .
They included talks on maintenance and works organisation and systems, maintenwnd
philosophy, policy and objectives, job instruction tecnniques, forcmanship wd @0 on.
<Jome use of outside courses was alaso made.

all absence cover was carried out by potential foremen and thoy were «lleeati
to special assignaents in planning and the saintenance improvomeat groupe
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Zradning Programue_ Soutlds _

In this way, over a perind of a year or two, they bec e ‘amiliap
with the ways of th. department and it otje-tivess  In addition, a
feature wiich I yersozally feel is nost important, they came Lo itnow
naintenance staff in « different sort ol rel-tionship thao hid bLeen
possible before. T.uis is neccssary if the man is to divorce ninsels
from his siuop floor taiuking, ties and allegiances. It is A process
which canrot be acron.lizhed everni;ht,.

From a financial point of view thc ey was attractive. Yhile
performing temporary and special duile. tiey received an increaced
hourly rate. In addition, they were stili .nle to Lake advantajge of
their share of available overtime in tucar woark groupe

Progress w.s reported after every spell of duty and an annual
review carriec cut.  any candiilate who rrov. d unacceptable was dropprd
{ror the group aul the remainier retaiicd,

waen foremun or planner vacancien occurred, applicationc Jere
invited and selections made after interview by tne department head
concerned.

Tae need to study training requirements for these potentind
forenmen uad beneficial side effects in stren;thening the truining
programue for existing foremen. In additior, there was a general
increase in awarencss and understanding of foreman needs throughout
the maintenance management team.

This‘scheme has proved a mosi usefui cource of young talent to
restock our first Line supervisory and planningz groupe So much so,
that it awakened interest in the Proluction Departments who were aleo
bezianing to &ce an ageing foreman situation.

The Mainteaance Department scneme has now been adopted as &
basis for a factory wide scheme.

The new sciheme will incorporate all the s.:st features of the
original programic but will be conductecd as 3 full time training
programae over two years,

It is aimed to starlff the scheme to meet the factory's future
need and to give candidates reasonable expectation of achieving staft
grade at tne end of th. training period.

fore use will bo made of outside courses but there will still be
ample room for instruction by works staff and for periods of acting duty,

In recent sclection of candidates for the scheme, a nev problea
has started to shov itself.

Having roked over the available talent through the years vwe arc
running short. Our source of new talent from within the works is sost
1ikoly to come {rom the ranks of time aerved apprentices.
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with the precent trends in crlucation, petential foresan material #ill posdhly
et better elucziional opportuniiies

~¢6 ani are more likely to end '/, in tiic tech::cis .
category rather tiun in cr f£L ranks. :

gy . . N . - . "y . .
‘his supcests that there will be +38 potential foremia tal: ..t comin; into
craft ranks in fuilure.

In approntice sulection we are nuw +ooxing for our future talent. It's a
difficult, long runge forecasting jov bul one we feel is necessary,

R
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Summarising then, we can say that a for:man's maia reaponsiinility
48 pan sanajgezent.

Factors included is thas acpect are:-

Commurication with lis men and %o his boss - conveying
¢ompany noiicy, general information, rules and
reculationc, Job status reports, prodlems and shop
floor opinicne

Other dutices include:-

Jellure

Discu iine

Tradniang of nis men
Safety

vob Inatructioca
Union Re..itions

other resminuioilities can include:~

Rl

-
i
+ o
LS h"

Job Prep .rat

Piant Inspe
Time wooxing -uu coat allocation
Materia.s rogiisitioning

what qualitics tnen do we hase to look :of in selecting a foresan?

He must be intelli;ont and must nave the necessary technical Kxnowliedze
of the jod. T.is coes not necessarily meun that he nust oe the best
eraftezaa iz the srno,.

He aust possess thiat indefinenable quality "leadership”.

1 have deliberately avoided usin- tiat word up until mow. I have
$ried to show what rosults a good leader will achieve, as I feel this .3
of Bore pratical value than trying to define lcadership,

Scicction of forenon then must be aimed at identifying these qQualities
8 the cuniiluates,.

Nocessary cocpromises of course mist be made, providing easscntial
Qualities are present.

Sudbsequeat traiaing can then be directed at developing the lateat

taleats and passin; on the necessary imformatiom on organisation and
proceduroas.

A planned approach to supervision aad its proolens is neceasary
nowadaya. The o0ld chance methods are no lon. ur aufficient to meet the

n0s0 dezanding requirements of pompetative industry.
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en Alcy  orkshors for

Turee ..res «orkshops
Field Jor.hoy

i:chine .ni #ittin: Shop
«eidling shop

<ivil frades sorishop
Al ing onna

Jirnge sorishop
slectrical .orishop

Instrument Jorkshop

Approzin tels

i
¥
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During the whole of my working 1ife, o:-ept perhaps for th~ timr

spent in a Draving Office, I have been in cor-tant contact wilh forem -
Jorking for then, loarning from them, advigii: them technically, nhtai..
information fros them and, in latter yoar:, working wdth nnd contrells -
thea. My experience covers the ongineering industry, oonctruction wer"

and the chemical industry,

At a rough count I discover I have had direct working contnst Wi

Soaevhere ia the region of 40 to %0 foremen.
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APPENDIX VI - 165 -

1,

11,

111,

NAINTENANCE WORK REQUFST SYST™M

! Hog 2&‘ b

To define the correct metnois o he used for rejuesting work

from Mainten:nce Depart:ieat und to define tue responsibilities
of the vurious .Jorks Personnel involved,

opIcy

It is the aim of .ork hanagewent .aat all requests for Maintenunce
effort shali oe reconrtal |, “ritia, eitner by entry in the area
Maintenance log sheet system or turough tne ik Urder System,

Mhis will ensure that:=

1. Clear instructions are recsived uy the execution &roup,
2. That tue work |s corractly reportei against cost classifications,
3. That information ig provided and recorded of all work carried

out by Maintenance Jepartment, [his information, together with
Cost Records, will provide staff with historical information for
isprovement investigitions and recapping purposes,

b, That an equitabie system of priorities is operated.

5. That the workload of ventral Trades and ventralised Maintemance
Uroup can be planned and scheduled,

AIn) ot

All work will fall within two aystemase

(a) Ine akea JOg chegt System

“Ork can be requested verbally or in writing directly to tne
Area Huintenance Foreman or supervisor., For control amd
faformation purposes requests executed by rea workshop Labour
will e entered cn section log sheetm by tiie Maintenance Foreman
Pesponsicle. The Loy liumber will oe used for all time~booking
and material requisitioning purposes.

() agri 0 3;
s Work Urder is reguired Tort-

1) Al work to bs carried out by the Cemtralised Maintemsace
droup and Instrument/Ejectrical Group. Mimor assistance
work of less than two ran hours can be requested verdally,.

4) a2 installution, replacement instailation and major repair
work for which asenior minagement autnorisation has been
received. Thiese will be given a Job Number.

work Urders will be issued by the Jork Urder Jlerk in

Central Flanning uroup, cumergency work may be started without
a Jork Urder but it will be the respoasibility of the
appropriate hainteaance Superviasion to obtain the neceseary
dorkx Order at the sarliest opportuaity.
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ablecation of Priorities

1) Priorities will be allocated by the Work Order Clerk om the
recommendation of the Originator.

11) There will be three priority ratingsse
Exlerity 1

4 job which requires immediate attention and on which Overtime
should be worked if necessary for completion. These would be jobs

(a) To avoid serious nazard to personnel or plant.

(b) To prevent plant shutdown or minimise downtime to
avoid serious production loss.

sork which does not require an imuedinte start (i.,e, more than

20 hours notice, but which hus a critical completion time
requirenent,

Enlopity 5

‘All other work which will be completed to an agraied date, or ea a
scheduled basis,

i11) safety jobs dealing with an immedi te hazard should

normally be jsiven Priority 1 and other safet; joos

will be given favouraole priority in drawing up
Priority ¢ schedules. such sork Urders must be endorsed
'$afaty'.

In the event of disagreement regarding priorities the
decision of higner levels of Fanugement up to .orks
Ranagar will be sougnt.

v) To ensure effective vlanning, Priority 1 should be
avoided. The use of tlis priority will be investigated
by Maintenance Improvement uroup and reported regularly,

(a) Mhungn of vork trders

4) work Urder Forms will ve :.rinted on sensitised paper
. with pre=printed seriil numoers with prefix letter 'w!

to distinguish work order numuers from Jov numbers which wil}l
bear the prefix letter 'J',

£4) Three copies will be issued us followsi=

g8py No. 1 - To the i’lanner/Foreman/Craftssan

On completion of the Job this copy will be pussed to the
i appropriate Central Files, in the case of Centralised
Maintenance Uroup jobs via tne Planner, in the case of
Construction jobs via the Project Progress Flanning seettiea, .
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m_g = To be retained ip Flanning Group for information
and plant record ourpoies,

kgx Ng, 3 - To the appropriste Ueneral Superintendent when
improvement or work %o assist production,

To the appropriute Maintennnce Superintendant op g

ngineer when
true repiir werk. This Sony will theu be fogwardgd tQ the
Srdgipator.

(o) b and Materssy Gosto

Enginecring labour, Supply stores and Hachinery stores transactions
will be charged to the anprooriate Jork Ordep Number, Job Numoer,
Log Number or Jepartuent,/Section, Classification,

Te when a .iork Order is requested adequate details should be
given to the Work Order Clerk. 1If Necessary, there should
be prior consultation with Engimerim; Supervision,

s vhere appropriuvte, aketchea or written requests may be sent
by interna) mail to Planning droup.

Je The priority rating must be recommended,

& . Cost Classificution fust be ugreed with the Jork Urder Clerk,

3¢ Maximum notice of requiresents siould be given,

B
[*]

1. vork Orders WusL be written legibly, Clearly and premptly,

€. There must De a brief descriptive title,

Jo e Appropriu.. distravation ang date of issue wuat 0
recorded.

& 4 suitable priority rating must be yuoted,
3¢ 4 Cost Classification must be allocated.

6. .here necessury, wori. requirements will ie reforred %o

Services Enginesrs, or .ne Muntowmco-mt Group ‘
investigution,

& Mgiaeering supervision i-

te Production Jepartment will initiate Work Urders for Naintenanes
“ork to be executed by Centraliged Maintenanee droup after !
discussion with .rea Muaintenance of the work required, ’

sy O NP
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work Urders will also be initiated by other departments for
work to be carried out by central ilrude and Centralised
Maintenance Group or by Construction udroupe

ork Urders received will be exscuted strictly in accordance

with inatructions.

~mended instructions will be obtained if the job appears
impracticavle, inefficient or undesirable.

For construction work, irade assistance will be obtained
by iasue of a <ork Urder.
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MAINTENANCE ARD REPAIR COSTING

Lost Class ficaliong

L. Rhgposw
The purpose of this procedure is to provide a guide to the carreot

classification of erginecring expenditure and to define the
responsibilities of those cuncerned,

. policy

1. Gapital expenu.s.uce wiii we 8
for Taxaticn PUrposes,

2gregated from reveaue expenditure

2, The Fespontibility fo» eapiial expeaiiture will be properly
allocated o nw; nhtenone: or op2rating departments,

3. The responsivility fo: various type: of muintenince expenditure
will be properiy s.icsaied Lo mdntenance or operating departments,

&, Repair expondityure will be sub~divided for control purposes,
11 DGRV
4 Samital Bxpenditurc
i Palinition

It is necessary for taxation purposes, that certasin types
of expend: ture are classified as capital additions to oup
plants and are not paid for out of revenue,

Any expenditure wiick increuases the value of our plant is,
strictly speaking, 2 capital addition but it is not always
easy in yuractice to distinguish betwaen vapital and aevenue
experditure. The final authority on such matters rests
with the Inland seve:nue YJepartment but our accounting
Department will provide guidance.,

26 iuh-cgggeificution cf "-agitg 1 £xpend iture

For managerent DUrozas, vapital tapenditure will be further
sub~divided as follows:

(a) Majntenanse sapital

any capital axpenditure designed to reduce true repair
eosts, prolony the life of equipment or increase its
mechanical availat lity,

(v) Cepit

ARY oapital expenditure Justified on the basis of
additional earnings or reduction of operating costs,

() 2ant Inprovement Capiia)

\s
Any capital expenditure not eovered above, j.e. vhich is Tl
designed to improve plant safety, appearance or Convenienoe d
without any additional earnings, '

NOTE: A -apital Job may te distributed on a percentage basis '
over these three claesificutions., !
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i Xxpen
All maintenunce 2xpenditure churgeable to revenue will be

known as the 'lotal Mechanical ixpense's It will be
sub=divided as follows:

(a) True snepairs

Normal repairs to iicresse mechanical availability or
prolong the life of equipuient. It will include planned
maintenance inspections, statutory inaspections and all
painting costa not classified as capital expenditure.

(o) Elaut Improvement

Work carried out by Maintenunce Uepartment, chargeable te
revenue, but desigied to iuprove the safety, appearance
or operiting convenise.ucs of the plant.

(e) “Qrk to assigt

dork carried out by Maintenauce Jepartment to assist
operatin; departments in maintaining process availability,
@.7« Cleaning dlocked lines or heat exchangers, cleaning
extruiers, etc,

MUTES  All madntensnce joba will be allocuted to Q08 Class ~
whichevar is predominant.

Yemantling fxpeusq

This covers tne expenditure associated with the removal of capital

equipuent from the pluut andi will always be covered by a dismantling
Jou nunter.

It will e included in the a propriute section of Mechunical Expense
acco~din: to -he nature of the associated capital job. If not
associated with an installation, it will be classified as plant’
improvement.

start-Un Lxvens

This covers the expeniiture ussociated with the start-up and
commissioning of new plant and will always be coversd by an

engineering job number. It will be costed as a direct expense
on the product cost sheet,

L T
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APPEIDIX VIl

) 98 “m e

- To outline the nethods to be *loyed for acoumulutin eiiaeering coats
under the various olassifications und to Jefine the responsivilities of L
the .oris personnel involvei,

M. gy

It is the iuteation of hunageuzut to sromote the vrouver cuntrel and
revied of engineering expeniiture by nroviding a detuiled vreaxdoun of
ougineeriug costs,

JUCi cosig misly in the first iustanca, obe divided between capital uni
revenue expenditure .nl pe uilocated to the Various prod.ct cugt ceiitrea
for morual finunciul costin,,

in addition, these cosats wiil be furtioer Sub~divided to asscist in tueir
effective control,

Mis inforuation vill be sumurised und i3sued uonthly 5y sccounts Jept,
in the wanner outlined below, It is important tiat all enployees

uaderstani tne neei for accurucy and conaistency in followin : tiese
procedures,

For costin; burposes the .oris is divided into operitin: zectious

of the v.rious departneats, .. lict of tues. .oui sections is provided
by ..ecounts Jepte, who will notify revisions 48 they .are necessiry,

« lecheaical Xpenee .esort is issued montilly vy tie .ceounts Jept,
for e:uca of tiese sections,

The total Irue <epair cost is suv-divided into four cluasaificationss

dept, No./dection/10 = all Jeneral .epairs

Yept. ii/iection/11 - 411 Instrunent wepuir .ork
Jept. lo./section/12 = 1) padnting work

Jept. los/Section/1% = 11 electrical repair vork,

Further cost clussifications utilising eyuiweat sub sroups my b
ulded us aonropriate,

he other types of twechinicul expense aive veen ullocated the felleving ;
cost awnvers, "

Flunt Imorovement Jopt. ilo./seotion/)1
+ork to .saist Jept. lio., section/92 i
<arain;s Ezpense Jept. Jo./cection/93

@) Dime ljoc:tiop

Maintenince lioour costs will be collected by means of a Jaily Job
Sard which is coloured to denote e.ch particular trude. Meae cunds
have no vearing on setual wages paid, out wre for cost allocuation
pur.oses oniy,
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i

i Mo aiproximate time .llocution wust be recorded for eacn naintensunce
by employee eucn day on ais Jaily Job Jurd, {he hours worred will bLe
% allocated Lo tne Log ifuuber, .ork Urder Nuuber, Job .umber or to

i the appropriate cost eluszificition s outlined below,

. . .

; More than one job curd per envloyee iy be required.

!

i (S) als -ost .Jlocutior

i ,

3 Materi ds draun from iwchinery or Sipply stores account will ne

?' caurged to the Jou ilwiwer, .orik Lrder dumber, Log Wumbev and

i vept.,/sectionClassific.iion o anuroariate,

T

¥ v “

i\ () ct Jhar:

) Contruct services or equipume.t purcaased from outside sunpliers will
. oe giurged to a Jou wumber, sori urder dumucr, Log Nunber or gost
clussificution musber as a4 proari:te,

1

4 Ve idriiiioled ia

i |

?ﬁ n Juily Job Jard, coloured uccordiu. o hia trade, mus:. be issued to

- euch euployee at work und returned to .ccounts vepartueit .ne following
; worning.

Job cards covering wealkt=end wor. will ve suowiitaed on honiay woraing.

i f
o 1. l. .

é a) .11 time will be allocated to lie neurest hilf-hour and will be

J covered by tue following reference uumbers, sntered in the

i appropriate coluwn o the Jaily Job vardge

i) . derial iumoer

Tids will either be a sork CLrder Jdumber or a
Loy ium.er

iy o

A s

and a

84) Saarge Nugoer

This will eitner be a Job lunver or a Jept./lecticn/
Sligsificition numoer,

! 8) all woric carried out by shift men outside normal working
i hours will be ecatered on a .sekly Time sdheet inste.d of
; daily job caris, uwd be onurged to 'shift haintennce',

| @) .11 vork carried out on . Job Humber for construction werk
wharge to Job ium.er or rroject iluuber only,

4 separate weeily return will be required listing men on holiday,
It ie intenled thut this inforwation will Le recorded on the
empluyees Clocik vard vzfore it is returned to ..ccounts Jept,

liidntenice vepartuent foremen whose uen are not on maintenance
or construction work should suumit u .eekly liue sheot,
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Jample Job Jescriptions for:

e Jenersl superintendent of Kaintenance
2¢ Superintendent of Area Maintenunce

Jo Maintenuice Inprovement staff saineer
e Maintenince vianning Engineer

S5e¢ area Maintenance Forenun

6, Maintenance Flanner
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GENERAL SUPEAINTENOSNT OF MAINTENANGE

DEPARTHENT

MAINTENANCE

I

H3POATS 1O
#ONKS MANAGRR

Draft Approved by

! l l

R

ORI 4

Provides a service to the Plant by controlling the in-works engineering

and maintenance function (exclusive of process and design engineering and
majJor new construction) to ensure the safe and timely execution of engineering
work at minimum cost consistent with maximum overall operating efficiency.
Assists in the development of works equipment directed towards improving its
reliability or reducing its waintenance costs.

2TLsSH

1 Prepares and submite for approval plana, objectives, and budgets}
reviews and progresses plans with subordinates to achieve optimus
effective maintenance prograumes; develops and directs the
implenmentation of preventative maintenance and repair prograsses.

2, Confers with the wurks lauager on plans, problems, priorities and
achievenents.

b Negotiates with [rade Union Hepresentatives on personnel problems,
interpretation of procedures and introduction of newv methods withia
the maintenance departaent.,

& Develope subordinates, administers salaries und training in order to
achieve maximum utilisation of manpower resources and eliminate
reatrictive practices.

) Sontrols ingineeriny Stores, reviews inventories, authorises new

stock items, write offs, etc. to maintain inventories at reasemadle
levels.
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Draft .pproved by ___ Jate
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Dbl

Jirects and controls day-to-day mechunical uuintenanee and eIerSensy
repairs of production nlunts, utilities and nonemechanical servioes
to ensura .aximum availubility of ejuipment at minimum cost.

Ry, .
QUi

Te Jirects duy-to=day mech:nical uaintenance of yroductiun pPants,
utilities und .oriks service to kecp equipment in safe and efficient
condition at minimum cost.

<. Initiitea repairs in cames of plant break-down and emergensy te
minimise loss of production.

3 seviews stock levels of plant s;ares uwith stores Jupervisor to ensure
uvallavility of spures consistent with aininmum iuventory,

he voutrols the use ol Jompuny-controlled waste dispos.l tipning sites
to prevent chonicul contamination of the river or adjacent farm land,

3o Haintiins ;ood communications vith other wuintewauce and rroduction
staff for discussion of muintenince prio.ities, plans problems in
order to make uvest usc of Jompany resources.

6o Vevelops .und executes objectives aud cost improvement progr.mmess
propares and reviews area naintenance adminiutrative budgets und
true repair buigets for uunufacturing aslans, utilities and
none=wecianical services, '




1M -

7e Inplenents Company rersonnel :nd safecy policies to .g.ieve
SOupuny objectives anl promote suployee welfure,

8, ~88ists in foruulution

i execution of
foremen, cr:.ftsten ..

trainin,; pro.rammes feor
1 ar srentices,

| $ 4O RN TS

diegs! dupervisors and Forenen, 10
Clerioal

Hourly ‘é_
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STAFF LHGINSLR

Performs staff engineering work to reduce rinteiaunce coats Al previde
teshnical assiztance to w:intenunce lime =upervision.,
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Jevelops m.intenince cost improvewent programues for an assigned
production groupy analyses mainten-uice costs to | lentify qceas where
soonomies could be nade,

Performs en ineerin; design wori: tn iuwplemcat cost iamproveneut projects
and assigned ninor capitil jous aceording to sitatutory reguireneits,
sompuny stuncuis and Jodes of Proctine.

Prepares en uirics, expenditure apsro riution requests, uirchasing
requisitions ind Jdesign .acrugesy checks dravincs and manufactirers
speci ficutions,

whecka installation vori in. 1s83esses the .ffectiven.:ss of projecta
ia meeting oujectiven,

frovides line supervision wilh technical lvice .und in‘ormation when
requeated.

AB8ists in the preparition umd preassntaiion o' Naintenanoe department
training ovrogramies on specialised technicues. .

Jtudies technical literature and holds discusaiome with mumufacturers
representatives to keep up=to=d.te with new equipment ani waterials.

Nil




Proquenty provides direciio,
errying out ¢ supiueciung;
oraltamen, niamer

ad midiace on the
WOk Lo Jnupt,htmun.
3y foremen .pni Contragtors,
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Jeaft anproved .y Jute -

2 U\l K ‘

vireets plamainy aml schedwlin; of valnten nce sorh tu easure st
oconowioul wtilisation of meman amd cateric. rasources i ainime®
interference tu proluctiony devolops funcoved plinalng; wetnoda,

\ du ervines tue duy=toeduy wori of plionndny staff te ensure an
accept.dle st aiard of »landur; res.lven proglars Lnvelving
on ineering ccrnuilerations, sriorities au e arsenc Les,

2 Jevelopn il zoatrsls Lok s=berm praus L8 o jor englaesrisg work,
planuved moiutencice, plant shatiown wdntsnice e 7 T ANSe
faspections,

e seviews cost of adutenince (ubs Lo anticipits ovoreexjesditure

anl re;.este aathoviantion for fuit.er cx.ewiiture 7han necess.ry.

“e JAevinws .or. buckelu,; and directs acuedulin; of wori o ensure
stewly wors 'oud for emch cruft jroup.

| 9 Joutrols the maintsnance of essanii:l regerds nd easures th.t full
une bs wude of Lim as a toel to improve w-intenwnce efficiency,

& Jovelops new techniques to improve tie planndu - “uactiong Jrepares
ob jectives for cue jrouy ‘uud s stewiticully worss to achieve Sheu,

S Maintalne good comwanicavions il promotes joud red .liuns wich
madnten ince supervisory staff cal other lepartmenta,

8o fsnues renoris for plant siut-do.ns and oth:r wattersy upervises
sreparation of montildy jov liat,
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Iuplenents Compan
: Y versounel, safsty und housekeepi
to achicve rapany oujectives und promote olployes :'81;’::-:?1“

10. Davel; - tradning prograimes for planning starr,
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Supervises craftsmen currying out day-to=duy muintenance and ewergency
repairs of yroduction plunte§ eniures yood engineering stanjiards, safe
working wothods and uinimum costsa,

Pualigss

1. Plane duy-toeiay maintenance .ui minor repiirs of proluction
plaats in conjunction with wroduction staff to ensure saximum
avadladilicy of aqulpmenti arranges emerjency repuirs in cases
of plant vreidoune

2e allocates worh to craftsmen ~ud imsues iastruciion on vorking
wethols and safety precauticnsj supervises work in progress to
waintada adegueie wors tenpo anl eanare thit wor ie sarforued
necordinyy to lastruclions.

3. si1ide3 work orders on otnear milantenai.ce sections when necenculy and
tiadntains close liaison uwith other sections so thiat ugtivities are
co-criisnted for maximus efficiencyj asei.tsilaaniag Section ia
arran;ing and iuplementing olanncd raintesnnce progra@mese.

be Orders upecial spars parts and chocks reguiarly that stores stocks
are maintaiined at ontimum levals.

S arranges training nf craft upprentices as specified in the Appreatioce
Trainin,; programme; gives on-the-job iustruction to craftsmes is the
use of now tools and equipment,
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6. Eaforces s:afe worxin,: methods a0 conducts wonchly anfety mect.n:a
with aubordi ste ennloyeen; investi,.tog a¢cilouts and tukes action

to eliminate hazarde; 2nforces gnod housekeepin:; to promote sufety
end efficienc:y.

?¢  Mllas in Jou cards, log Sheets, employces time caris und weokly time
sheets to computation of wiges and allocation of cost chargesy prepures

sonthly waintensnce reports, inspection reports und reports on safely
Batters,

8. applies peraonns] and other vompany policies to achiave Company
objectivay .| praomote euployee wel fure; waintains good labour relations

aud, whenever possitle, rousolvan Protiens directly with cmployees nd
trade union representat:.ves,

e VST
Siragts Hourly smploy. es. 1617
Dections): »l,
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lavestigutes en ineering wori requests ud preparec letailed vork
iastructionsfor Liie sxecuiion uf muiatenuice work #iin mest economieal
use of huam i material resn roes auci winivue interfersnce Lo nroduction,
Te Invesci, wes engince: i1 worx reguests <3 necessary to deteraine
the exact jjob content, feanibiliiy, -rlority ind plact avadlability
in crier tu coliect (1! inforiation ueeded Cor olannin;; the work
axecution,
e Preparer detailed iastructions i co-i estiaites Tor engineering
Joba, vecivyin: the work to h: rerforast, ropirs.ents of nanpower,
mate-1.le snd tool iy Lo allow sciedaling .ua oxecution of work at
rimdoum cost o0 wilh rlaanae laterlerence tu prodastion; ciccks
. e . - f
progress of workh u site and wc lifier lustusticus of ecennary, !
. slans plant shetdown oo iatens €c prorrin.es asine santt caarts '
«here i nuuber oI jous are Lo Gn periocmert SiMvitaneounrly. l

“e neqicitions ejuipment ol vsterids requarel for planned nalutenanee ‘ 1
WOl il o reasns Laeir degivery, “

.
Je Flong dunteliotion of sew capatal ejuipnent lased on de3isn vackate
presarsd oy Looo. o0 Heddl | 6
Ve lnupoita ejuiment aaler repulr ond re,orss on its cendition for

dnfurcuation (i recwrd purnoses,
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P Prepures stindurd inatruction siisets for repetitive work.

| shesks cost of jous amd collecta cost data to facilitate future
planaing of work Ly Cheiapest metinods,

"\ L
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