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i»Alü üUCUHISAglO« IM INJl?aTiìIi4L £HTE¿P*tI3¿8 

IMTJìQDUCTIOM 

The purpose of this paper i« to outline the basic requirements of 

oaintenance and repair organisations.    The actual requirements to suit 

any situation,   whether in developed or underdeveloped countries, will 

vary with the type and siz-e of industry, the local  surroundings, the 

noraal weather conditions,  the degree of local industrialisation, labour 

availability and many other factors.    Howevar, these requirements can 

be established in relation to the basic features outlined. 

«•fore any effective tnaintananca and repair organisation can be established, 

there must be a recognition at top management level of the vital need for 

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

It should be recognised that such an organisation ia an integral part 

of the prootss of production.    The costs of a maintenance and repair 

organisation must be> seen as an operating cost which can have a significant 

of foot on the ultimate product cost. 

It is a gross nie take to aim to reduco maintenance and repair oosts 

without reference to the effect on other factors such as plant availability 

production rato. 

«eduetion of maintenance and repair eoets by reduction of maintenance aid 

repair activity, will result in reduction of plant availability«   Squally 

reduotion of expenditure on equipment replacement will result in reductio! 

of production rate or efficiency by continuation of use of worn out or 

patched up machinery. 

Understanding of the impact of euch factors on overall production costs 

is necessary at top management level and all levala in production 

maintenance aanageaent. 
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2:.       Tx^IHuLOPY 

Terminology in current uae to describe saintenanoe ana repair activities 

varie« from place to place. 

In order to avoid misunderstandings with regard to the ideai« presented 

in this paper, the  r.ieaningo  ¿scribed ta terras used are listed in 

appendix I« 

;•.       STdUCTUxŒ OY K.tIHTSNü.JJ¿ ¿li)   'elSP.xlA 0a0,.NIS,iJIGH3 

'eforo we can connider the ¿structure of the organisation needed to 

undertake maintenance and repair of an industrial enterprise, we oust 

first examine the  enterprise. 

Japendant on the circuir,«tance3 of the enterprise, it is often convenient 

to include various functions within the responsibilities of the maintenance 

i'xd repair organisation* 

auch a situation is an acceptable one providing the separate functions 

art recognised and the strength of the organisation is determined accordingly« 

.ion-recognition o" th« various functions an; responsibilities can lead to 

.itglect of oi.e or jchor of them,  to the overall detriment of the enterprise. 

Í-.1.  ïhe primary functions of any maintenance and repair organisation will include 

che following:- 

5.1.1. Provision of adequate and suitable manpower and facilities 

to maintain production plant at the desired level of operational 

availability,  efficiency and appearance. 

3.1.2. Provision of manpower and facilities to maintain servios plant, 

buildings, and roadways at the desired level of availability, 

efficiency and appearance. 

3.1.3. Provision of facilities for the progressiv« self inpror—en» 

of the performance of the organisation in terms either of 

production plant availability or production cost or both. 
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3.2, ¿econdary activities which may be included in tne responsibilities 

of a Maintenance organisation as circumstances dictate could includei- 

3*2,1.        Provision of facilities for the progressive development of the 

production facilities in term« of either improved throughput, 

improved economics,  modernisation or expension. 

3*2.2.        Provision of tne factory services.    This couU involve operation 

of power generation  facilities,  steam raising plant, water supply 

and treatment  facilities and effluent treatment and disposal 

facilities. 

¿•¿•3«        Provision of facilities for procurement and storage of it«M 

of equipment either for maintenance and repair us« or for general 

us«. 

},i,k,       Proviaion and operation of transport facilities either for 

internal factory use or ev«n for transport of raw materials 

and finished products outside the factory. 

.5.2.2. Th« functions listed 3.2.1.  to },?-A. inclusive are possible extra 

responsibilities for a maintenance and repair organisation, as the background 

and training of the personnel of th** organisation often make it the aost 

capaole group to deal with them. 

Generally,  these sort of additional responsibilities are added in soaller 

enterprises where setting up of separate organisations to handle the« cannot 

oe justified. 

It is desirable, whenever possible,   to separate such functions entirely 

froa the maintenance and repair organisation,    when it is not «conoaieally 

justifiable to set them apart in a separate organisation, it is neoessary 

to separate  then within the maintenance and repair organisation.    This 

separation must be made in terms of the personal  responsibilities of 

•enbers of the managerial or supervisory staff.    If this is not done tnere 

is a real danger that either one function or the other will suffer negleet» 



with largar enterprises where such additional functions achieve sizable 

proportions,  the  temptation to incorporate tneni mu3t oe avoided.    ¿qually, 

as enterprises grow, it is nsc o £.>.<$. ¿ry   to ro-assess the needs and separate 

out such addition?.! functions   xs soon as possible. 

'),},  Having clarifie i  tus true functions of the maintenance and repair 

organisation, we car. now look   i; the separato responsibilities whioh go 

into seating the  thro-o primary functions. 

The work of the organisation will include the ability to undertaket- 

¿«3.1.       Snergency maintenance and repair work. 

¿.3.2.        Planned maintenance and repair vork -  this will probably 

include a mixture of breakdown,  shutdown, scheduled ani 

preventative maintenance work. 

3*3*>*       Operation of engineering workshop faciliti««. 

¿•i.1»»       Provision of diagnostic service to determine causes of 

nalfunction of production or service equipment. , 

3«3.5*        Operation oi *  planning service  to provide for control of the 

overall  use of nnpovar and facilities. 

¿.¿•6.       Oparatioi; of a pla.it. inopection and records system. 

3.3.7. ¡establishment ani review of levels of spare  parts stock« 

3.3.8. Installation of tfinor plant modifications and extensions. 

3.3.9. Provision of technical service  to improve performance or working 

lift of plant or reduce the maintenance coats. 

3.**. Let us now examine each of these aspects of the responsibilities» 

Emergency »aintenance and repair work can vary between minor jobs requiring 

no oore than one or two manhourn o/ effort and ciajor work involving the 

sustained effort of a 1irge section of the workforce. 

¿isllarly planned work may vary greatly in the amount of effort riesessmry 

to complete it. 



OBMldrlns the structure of the organisation necessary to handle tao 

different oalla for maintenance work, it ia uaually of «or« vaino to 

••parato work in tarma of the «anhour requirements and priority. 

Taia diatinction can load to a aaparation of tha workforce iato two or 

or groupa with diffarant primary reaponeibilitiea. 

Other aaparata reeponeibilitiee can also ba «atabliahad either grouped in 

tors» of apacific plant naada or work function. Thaaa would includo auch 

group« aa say, machine «hop, waldara «hop, ahaat natal workshop, joiasrs 

or oarpantara, vehicle aalntananca ate. 

again dapandant on tha aisa of an organisation, it nay ba dacidad to carry out 

all thaaa operation* by aaparata teas». Alternatively all or groups of thOM 

oparationa aay ba carriad out by ona taaa having tha naeaaaary skills sad 

training for tha joba to be covered. 

3.%. Ta* daoiaiona on how to group such teas» ahould ba lafluaneod by tha 

following factorss- 

3. M. UM ooovenience of soparatiag production facilities iato 

araaa grouped geographically or in terna of aiailar «aia 

and repair requireaenta. 

3*^*2•  Tha baaa level of work requireaenta in each area. 

3*t*3*  Tha raquireaent for apacialiat servies« of aay sort is oao 

all 

3.5. 

OaaaraUy it will ba found possible to identify groups of produstioa 

faeilitiea which can provide a steady workload for a nuaber of aaa. 

This work would oonsist of aaall aaorgeney joba and routine schedulsd 

aaintananoe work auch aa oiling, greasing, and machine adjuetaante. 

Such joba would not normally require auoh in the way of apecial equipaaat 
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er specialist work. 

It is often convenient to «stabilah small teams operating in such 

localised areas.    Sach team may have its own supervision or share a 

supervisor with a number of other tears. 

3*5*1 •        Advantage« to be gained  from area teams include :- 

3*5*1*1*      The team develops an intimate knowledge of the 

plant in their area 

3*5*1.2«      They are reidily available to deal with minor 

emergencies which, if given prompt attention, eaa 

avoid major plant downtime 

3*5*1 «3*      They have direct responsibility for scheduled 

maintenance work in their own area.    Without this 

ars« separation,  one section of the plant may olaim 

sxoessive attention due to perhaps the agressivenem* 

of the production supervision in that section, or a moro 

agreeable working environment. 

3*5*2*       Imo arma team arrangement has a number of potential disadvantages 

vhloh orna be «voided with careful control.    They aros- 

3*5.2.1 •     Unless sited corrootly to suit the base workload, they 

eaa overnuintain plant and become an expensive way to do 

maintenance,    H continuous cross chocking of the work 

the y tackle and thoir manpower is necessary. 

3«5»2*2*     jkioh teams tend to aocept present practices as osmomtlal 

for evermore.    Often they will not challenge the need 

for a Job which ia part of their routine. 

¿Situation which way be major maintenance cost i tomo 

may mot bo ideatified because dealing with thorn ham 

become a routine job. 
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3.3.3. 

i. 5¿.J.      3.1do«f when there i* a reduction of workload in an area, 

whether short or long CCrn,   ..'.II U become apparent to 

mandent.    Ti» potential te uac undereraployed labour 

olsewhar« vili   th¿n b> lr ;t. 

•tf-n ,an usually oe avoided oy undermanninG suca 
groupa to :»., Foint ,,,,..., thft . ^..^ ^ ^ ^^ ^^ 

~oi-tox.ee.    Ini, winl  tM,  t0 foc;,    attentl<m Qn th#ir ^^ 

fro« a highor l„v«l  on a r<;¡,ular b;ABic> 

¿on,, sort of routine  i^baek of information on how their ti». i„ 

•pont can also prcve of ua. ir ldcntif. ,ng ^ cost op€ratioM# 

It is advisable to resist  the testation to .lac, such tea». under 

th. control of the nrodix-t-Uv.   -„    ~  •   • * Productiou 3-.ip»rvioio:: in  the .area.    Thia 

-H»U«. «m stubbornly rKljt ,r> iiltoj.it tQ reduo< the ^ 

•r th. ».„,.  i„ a(iaUioni ths MMM-uy cojitroi of >ngiiiMri|if 

•tantard of «rk p,rformwi win . , losti Mth posstbi! 

O.Ur.trophic result.. 

Ct«!!.«, M. .,Uom ari„,.    In thM< clrcum,MncM u>Miiy â ^ 

««tMlis«! t«. best sui« th. iltL-ation. 

**.1.        Ih. d.ciMon to „P,r.lt, ,iu, . e..t•u.- t,„ iB a !„„, 

.»Urpri». »Ul b, inilu,„„,i b, tu. Iollowins faotorjt_ 

3.Í.1.1.     ;,Mth5r workload „quirenento for apooiaaiii ^iu   ^ 

concentrated in a iser-Hnn  -,r fk. « section of the production faciliU.« 

or spread generally over  th.  «hoi.  factory. 

3.M.2.      -h.th.r there ia a ncei for high Capiul ^^ ^ 

fi** facilities for any particular oaint.nanc. or 

«••pair operation.    For exaaple,  the need for «ohi*, 

tool, and workshop epace, heavy fixed ¥tlding or pip, 

fabrication facilities or similar faciliti... 
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5*o%1»>*  Whether tht general workload is steady la all sections 

of the factory or fluctuates fron section to section. 

Mete  la alaost every case it will be found that there is need to 

•oaosatrate the machine too: facilities and so.ie if not all of tht 

welding, sheetottal working and woodworking facilities la 

ooatralloed workshop. 

Xa general also, with the larger enterprises» can tralisa tion of 

•art of the Mechanical, electrical and instrument trades is desirable, 

fesso groups con be used as a workforce which con range over the 

faetory, carrying out the bigger jobs where they occur. 

It to unusual to find a situation in the larger enterprises uñero 

ooapleto centralisation of the workforce is a practical proposition. 

A aonblnatlon of the Ares and Centralised will usually bo forni to 

be tao aoot workable arrangements. 

Se«V5»  As wlta area teass, centralisation of the maintenance tesso nos its 

advantagee and disadvantages. 

«avantagea includet- 

3.O.3.1.  The ability to enaure an ev^n loading of tao 

}A*)*2,     Ino centrolieed workforce leads ltsolf aoro readily to 

¿f.3.3. 

M.M. 

M.J.5. 

Xt avoids the necessity of uprooting non fron omo 

to taokle s heavy workload in another, as is 

witn a oonplotoly area organised foroe. 

Zt peralte son to gain wider experloaoo ©vor tao whole 

of tao factory giving the workforce greater flexibility. 

«upervisioa is aoro readily arranged to cover aajor work, 

with regular teoao used to one another and their 



3«6*t«       The drawback« largely centre around the wider field than the 

centralised groupa cover.   Principally they are the opposite« 

to the advantages of area teams. 

That iei- 

i.6.M.     The groups lack the intimate knowledge of the plant. 

Also they lack an attachment to any particular section 

of the plant around which to build a team spirit. 

3.é.*+.2.     If work quality is not strictly controlled there is a 

danger of lack of care and attention to detail.    The 

area nan generally is aware that poor performance by 

his will result in a return to the same job.   Lack of 

attention by the centralised man generally means trouble. 

*»?• niHÉIniìt   If I  "I   fcralisad M^fnanc. Te«,« 

Other than with snail enterprises, it is most likely that a combination 

of both area and centralised maintenance teams is preferable. 

Détermination of the optimum manpower split between a combination arem 

and centralised organisation is a difficult problem. 

It will depend on the incidence of emergency work together with the steady 

load of routine scheduled maintenance. 

The meheduled workload is readily determined.   The incidence of emergerne? 

•Of* is quite another matter,    »ithout some control system, all maintenance 

and repeir work will be emergency work.    It is only when oanpower becomes 

difficult to obtain that production men start to order their priorities for 

eerrice fro« the maintenance and repair organisation,    dy steadily reducing 

the strength of arta teams and requiring production people to be realistic 

•bout their stnrice requirements, it is possible finally to arrive at a 

workable situation.   It is necessary, however, that this be done with the 

co-operation of the more senior production management.    This co-operation, 

also, will only be forthcoming if the production management fully appreciate 
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the effect of •«intonane« and repair oosta on their operation. 

Other groupa such as rigging teams have to b« considered in tho Ugni of the 

workload distribution for them. 

Sonrióos of a loss urgent naturo provided by civil oraftsaen such M painting» 

bricklaying, carpentry, glaaing and tho like can uoually bo ooaplotely 

centralised with advantage. 

3*6    Installation of Minor Plant Modification« «^ ^ItMoBM 

Of tho additional responsibilities which a Maintenance and repair 

organisation may be required to undertake, now construction work of this 

sort can bo undertaken with advantage. 

It would bo aost unusual if the incidono« of art atsnaairi and repair waft 

oonatituted a steady workload. 

Using of tho maintenance and repair workforce aast take account of the 

know« periodo of peak workload, «/hile it nay be possible to hire additional 

lassar for short periods to cover theaa peaks, this is not always desirable. 

For instance, successful execution of the work aay require sane level of 

specific training not available on tho labour aarket. It aay be also 

difficult to get the calibre of aen required when needed. 

Oao alternative, to hire a Maintenance contracting firn to covar stak 

work loads, will be discussed later. 

The third alternative is to eaploy a total workforce capable of ssaoHeg 

the workload peaka, and provide than with other work in tiaee of lower 

scintone noe and repair workloadlng. 

Construction of plant modifications and extensions próvidas a ready aeeej 

of oooupying those aen. It also has the advaatage of providing a tosa ' 

which can be aore readily controlled to give a good quality job than 

contractors. 
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Xt would bt a mistake, however, to have «or* men than is neceaaary to do 

•ort than cover peak maintenance and repair workloading.    New conatruotioa 

work itself can include wide fluctuation in workloading,  particularly where 

significant seasonal weather fluctuations occur. 

It is usually advisable when such a construction team is formed to retain 

it strictly under the control of the jaintenance and repair organisation. 

Preferably with fcne centralised team if it exists.    In this way, maxima 

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

te production maintained. 

3.9.  P—  of Contr^ypf 

Mention was made earlier of the possible use of contractors to deal with 

some aspects of the workload of the maintenance and repair organisation. 

Diere are a number of circumstances where the use of contracting firms 

clearly can be advantageous.    Other circumstances exist where the decision 

«Aether to use contractors or not is not so simply resolved. 

Inking the first circumstances.    Use of contractors will be advantageous 

to deal with specialist problems such as infrequent overhauls of propriety 

••¿•lpnent.   Tor instance, a major boiler overhaul will be a job which does 

not «rise frequently.    The attention it requires demands certain skills 

efcich would not necessarily be found a-non^st a general maintenance crew. 

If s spscialiat contracting firm is available within reasonable distance, 

use of them will avoid the need to train men for skills for which there 

Mill be infrequent call. 

Other overhauls which may fall into the san« category would include turéis» 

or diesel prias movers, generating equipment, and maybe items such so 

eoapressor», motor transport and other forma of sobile plant, also 

specialised packaging or conveying equipment. 

Boo of contractors is also often Advantageous for non-urgent aalnteaanoe sai 

repair work when there is time to organise contractors to submit a 

quotation for the work.    The sort of work which «ost readily fallt uto 

this category is related to the civil engineering trades,    duilding 
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•ad repair work, building and plant painting and decorating, 

maintenance and repair of yard«, roadways, drainage «yaterns and ao on. 

Uee of contractors in other circumstance« will depend on a number of 

faeton auch as workloading, type of plant, location and availability of 

contractors« 

There is an increasing tendency in a number of countries nowadays for 

ooaplete use of contract labour for maintenance and repair* 

General engineering firms are tending to offer thie sort of a service to 

help then 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 these can be predicted in advance. It in 

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

speeifio part of the job to undertake rather than to nix then with Company 

enployeee. Often there is a tendency toward friction between the groupe. 

Contracture of this sort tend to have special pay structures which, when 

engaged in work away from their bass, gives them a high level of takeherne 

nay« tlso their disoipline may not match the factory standards both in 

of work control and safety standards. The factory employees will tend to 

otaaare the contractors results unfavourably with their own to the extent 

whore industrial relations may become strained. 

Plante where maintenance ana repair is principally undertaken by contractors 

tond to be rather specialised continuous procsss plants. On thooe planto, 

maintenance and repair needs are very «mall during normal operation, ani vor» 

high durine plant ahutdown periods. To successfully operate with total 

eomtract maintenance under these circumstancee it lo neeeeeary to have n 

najor engineering company within easy roaoh which le able to plan ito 

workload to include the plant shutdown demand. 

faotoriee which operate such a system successfully usually aro situated 

in developed indue trial areas, usually on or near the coast whore there aro 

major ship repair or ship building facilities. Shipyards are unually ideally 

organised for such undertakinge, as the labour force is used to moving from 

job to job and appreciate the urgencieo of shutdown or turnaround work. 
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ït i« ¿eneraliy nece?anry with Miis sort oí ayeteai to ;;vUw long term 

arr«n{¡«tt'.-nts «iti: tne cor.t.'-.actor so t..,.l  !;ht> labour force i^ste ut,«d 

to tii« pìunt *;K; Lt-j uec-'.ìs,    ,-it t.:.<• a.-ynfc ti,¡o,  tir? vi¡..-mt w.t retain a 

»ini «uà auMbrr of rr..d,itoii:in<-.o ...i re iir «Uff  fct pi,?» Jirec*, and supervise 

toe woriv,  ¿«veloi. :.:-.• vocativo ir.iintwîtmcf» routa:,*.-! an;i     irr/ out pl,\nt 

i/:a:)ootiû6  a ad <?o  i\.r*;t..    iV. rwur  ¡,..e sr-ii concinuoua .'ea-*nri  for 

*<¿nT.en.ir«:e '».id r*twir s..:rv:t:«   <ur:.n., ,iw;.,;;,,j.   .-¡laav <v*r:uir:n »e& of 

centri •¿.-...n.ur .-;*!,. i-3 ti^.V.-jJit.t a^uni-, j     - ;,e ¡.¡or« «xjeiuire 

thin er.ployi-í;: .,*,. ,•;..•*; f..     jj5« o* c,v.tr..cu,ra exclvrú-.aLr,  a y. if. de th* 

poseibiUt.v of .uViur ration.-, prooleir.s U, sm.t.;r-.wii time,    -arfeins practice« 

mi renuneruti„.i   .r« covr-ie.-' by one sei. ,»    ru-.i only and continuity of 

contact with   -.he contr-.cUnr: force i* ¡.:::dritc-j.ned. 

¿•1°. Helntnar.r,f    r.r .^-¡.^ 

.« nuve co:;.-iiacred u;   to auj,   then» r^vorvii jiliu«.^ of a ta*i.it«R.mce anJ 

repair ur^uii^Lio.; »hijo invoke the provision,  or->* nia at ion   ..id control 

of the arti.;,n i..npo.er.     in« inni:,,» of t..e  .-. ànieaiuce -;i repair 

ordini nation's reripon.ji.iai tier,   i/e  tl,v-:t,  si: ,, .-involve tue ctaff acibere ot 

Ue organisation. 

>>• •'-*•''•      The  iiioervicior 

**y disousBion of orf:aiu8...ti<jn of the •vorkforco nece-iaurily 

includes the :n servisi: >i of thia ;.•„, ipo-var,    AJí« first line of 

»»nagew-.-ut n.,~. the s.woific rea^naioility 0" mutine these 3e« 

to wcvk .-¿nd c-iiiti-rtllin- their efforts. 

l'.w «u.-...-rvi8.i«-y  /orce «leo in* oüur r-f-onyi^ii'.iös.    ^eia« the 

action of the :..... ..-er, ,t„   U>a- -:v*t ^.rootiy :;r/.l«d with the 

¡abtuet: <n    ,.l r-'.-vi-e J'à.'i ».   i. : -ive a move» i.ita. .ute /.no•-.leine 

-f iti  ^...rtSOfci.   ;.i   ,.h:m   ;i^-..     ¿M,   Ix.wlvô :*   L, v ..41;.ie.     It  ie 

láüro/o   •>   thv  ;?;:;.?.-Vi-ïor'y rn.vo.i:! ..Uí i y tu :>ecor i a:;    fee-i o ick 

'- .i'-      :    . '-'U  l'i .tfl    . .    ï:-,,:':    :'O; -*' ri. 



Iba nupervisor also hua a responsibility to ensure that expenditure cm 

aaintanonce and repair activities is correctly recorded    aslant th* aection 

uf plaint or c*iiuiy:v>:it  co¡u?er-ne'í. 

.'itnout the.";» two ;'»..'¡forrf..iríon fo id ja"'•:,->,  nv^nteuuuice irnproväac.iU activities 

would jjavf: no found\ìioi).    -i more detalle-'' outline of maintenance  \nà tv pair 

coating WJ i o« giví-n lut í\ 

>.10.¿.      TacfrufcC*! service - l'ho --^ it ¿alinear 

Xiw next fu action of tu* t;,.fintenanoe  avi  r«ç.vir orjjaniaat-ioft staff 

i« thfj  ï>rf>vif3iori of   t tochïiit-ui  service. 

ißt« aurvice tJtke« t.K-  form of discucii» of the causes of 

equipment failure -ìr-d. estboiinnin;.. corrective action. 

-it!i enuij.Hnörii.  fjiiure r^duitiuK from nornul weir -moi tea/, 

causes -»nd corrective action can je d(*T..i.r,ined l>y tap workforce 

taerapelve.s or   >y t •   nupc-rvisor. 

.'ith unexpected failure,  or in ciroum.-.tance«? where tie cuu-e 

of failure is apparent,  but the oeut way  to tackle the corrective 

action ìH not, a more <iu:¿li led opinion i,i requi.ro!• 

It ra*y not always oe tit¿t  *.)if»   :eci;îion revered, is based on 

technical   »roun-lp.    It t./iy oe a oiieation of va a. cu poorribio ftolutiaa 

1B ti*e be^t on an economic  c-x^ii«. 

rhese   ire tin  lort oí" decifùonn an.,  tecunxcil service which taust 

ba supplied  o.v  t"- *  "ext 1«"«>1  of meinten mee and repair 

ffl •n;gerii0.it. 

'Alis function if; earned one Ly t:¡.- m»tintana.!ce or pl*«t engineer. 

.t man witn a sound pr-ictic«! bac».-.;rourvA uni  ile luìte technical 

training,    la  finition to tn s he also i^u-res a „forkinK 

knowledge   ">!  t:\e principle« or ... aia^ament.     Tlic pi .¡;t or»:-;ia*er is 

part of tn-j line teaa<«    Hy in-, control of -i numoer of supervisor« 

and eo curri«:-, /««sportsiiiility  ;'or r;¡ ñ ..lerun-.e  itví retir of ¿»owe 

¡>.*T\, of t;ie  fuel-iry» 

Xt i;-; necesfvir;-  for  tii- *0.~ut engineer t'.  oe   i* i"« ii' t.12 

production r>itu -ti< u at  iny tine.    '.'.;•• -ìeoisi.-nvi muòt be 3*aed «n 

prod jcti w.\ !it)«\ti,    ;i>vrtVï;-,   ("••ij.-'s wast oe an over .ill vie»'. 

"Vroitwetioa at y 11 costa' must not bo hia »otto»    ¿ne correct 
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JÎ.10.J. 

daoiaion nay be at times to incur an extended period of 

downtime in order to effect a batter or more long listing 

rcpAir. 'i'nis would bo with the Aim of securing the production 

situation t\t  a iat«r Juta« 

Hi.» decision;-. .»¿¡¿J ¡jst not be «u-nle .in isolation« !Ie rauat 

consult vitAi  the ¡;rod actio« management und with hia a up trior wh« 

necessary. Weither mutt a^s suptrvi'-.ovi. bw neglected. He ha* 

to consider ti.e overall Management oí hie resources, ilia 

supervisors hi'»j re/sir.onsibilitie.-j and oiuat be allo»ed to oak* 

their own decision. If they are not coir-ulteri, or uiadt 

aware of situations they will become Mer-fl1-- ^iioph*»rde of their 

workforce. They will net act „iih initiative and the plant 

•n^ineer will hav*» to direct thoir every move. ïliie level of 

management of the maintenance and repair ore¿ ¿niaation in the 

ont at which there is the'greatest, input of technology into tht 

day to day work. It is essential that the? plant engineer 

organists his «rou; to f,ive :-iii¡,self tue  maximum time to supply 

this input where it ir,  r<K;'.úr*i. Inaaiiity to delegate 

rtîiponaibiiity to supervisore means hia involvement in every 

decision au-i a conseillant diminution of the time he can spend Oi 

considerations that warran als attention. 

Maintenance r'lanninfl 

Thin staff function of any maintenance and repair organisation 1 

probably the one which ir moat misunderstood and misrepresented 

of all. .it beat a planning group can be the cornerstone of tht 

whole organisation, at worst it can be an tncurcoeranca and 

unjustifiable overhead. ..; ich category it foils into dependa oh 

on how well its function i ; defined and what authority it comma« 

^erh.ps use of tho word planning itself de wron-:« -'htn a planai 

group «»rista ir. a r.; ; in to nance u.i repair organisation, there is 

t.ondency for all outside it to •XH^U.IS  they hw.¡ no planning 

rcsaonsiJiUties. use of t:n te.vi .vünceu.u¡ee Preparation uroup 

or .lopk« vervi.-ìSB -.iroup can help to #ît «round thir -roulera. 

ri 
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First let us decide what we Man öy planning. Wanning is the 

procese of preparins in advance for some activity which Is to 

occur. 

*Cceptint¡ thi.8 d*>;ijjj.tion we c^ see th-\t  planning io something 

which coee ou ali. tue timo with .Jurt to out everyone, in any 

situation. 

Formation of a planning group is a ù.u.uie in .J maintenance and 

repair organisation e-í formal iaing th« procesa for a «pacific part 

of the organisât, ion1 K operations. 

How much of the operations of the organisation to b« dealt with 

by the planning ¿roup will uepend on the size of the organisation 

:uid the s^ftff strength it can support. 

ilowever, Aesuraina th«t a full acale planning; operation can be 

•ounted, tat; following responsibilities would cone withi« the 

scope of the group»- 

a) Preparation and organisation of operation of long tors 

eiaintenance and inspection schedulea. 

k) Provision of a plant inunction ¿uid record« servios» 

•) Preparation and organisation oí operation of long ten 

plant shutdown i aint«nance and repair programmes. 

Ä) Preparation tuia organisation of operation of major 

repair work» 

•) Go-ordination of work loading of a section of the 

maintenance and repair workforce (including operation of 

maintenance measurement systems )• 

taking «ach r^noonsibility separately.- 

Í.10.Í.1.    U)nz term maintenance and inspection schedules 

It is aost often convenie.it to organise the preparation 

and operation of ached;:Jen of  tr la -.ort on an overall 

basis for the factory.    «;;en tai3 is HO%  the planning 

group, .»a a factorywiie service &roup, is the logical 

.,,.. A^n  _ 
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•Uso to invest the responsibility. 

*8rt ttr" routine schedules as iiscusaed earlier aro 

cost bandivi on an area basi«. 

Longer term schedili os waich involve inspection or 

Maintenance work at   * frequency of say six aonths or «or« 

require e\ reminder syntem if tftoy are to operate at all. 

She sort of schedules usually considered ar« those where 

statutory legislation requires fornai inspection of 

particular types of equipment on a fixed frequency basis, 

¿ttmilarly, insurance companies uay require similar 

programmes for equipment risk« wnich they underwrite. 

Other schedules might include inspection of pressure 

relief devices, electrical interlock system« and 

•«dtchgear, and critical items of equipment, failure cf 

Wftich in operation may constitute a major hasard to 

safety or production. 

2« addition, this service could also includo inspections 

inquired to plant, the need for which ha« been identified 

•t prevloua inspections.    Generally,  the job of this part 

Of the planning group would be to operate a reainder 

system to that part of the organisation charged with 

carrying out the inspection or maintenance opération 

for the particular item of plant concerned. 

lmsy would also be responsible for either recording 

oompletion of the operation or reporting to higher 

»mthority on non-completion.   The establishment of 

imsptction frequencies would not necessarily be their 

rosponsibility.   However they should he responsible for 

•nauring that freuendes are established and reviewed 

periodically. 
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¿«10*>.¿.    .»lajat inspection aad recorra ¿grvicc 

Her« •4/.;*in it IH uñ-.i&iiy i;ore officient to oyente euch 

a service on a  facïorywid«  L\ißia and hence tha pi \ntuuig 

group becorr.as the IzrX^-tl  p.Vuce  "or it. 

Thia aeralo» -involves t.i*  provision of ¿.¡it»bly trained 

personnel,  n -luip^ed with  the necessary tooia jad 

equipment,  to ie termine th-.î period n<n>v which i tenon of 

plctnt can coutume ta oprrate. 

The description of the service is deliberately p,; rased aa 

th« determination of the period over which operation 

can continue* 

The major job oi any inaoectiori ;.¡í?rvice of t, IT nature ia 

to provide information wvioh allows decisions '.J be n>de, 

in tine to safeguard continuity oí  production. 

Jependent ou the eixe of the ¿ntarprine anc cru/mlexity 

of the operations conduced,  ta«? tiichni".uec used ¡>y the 

inspection tean can vary. 

They can induce the rnoct  sophisticated non destructive 

testing techniques ¡--.¡ch -is:- 

iianioijriphy 
Ultrasonic te.jtiu>j 
.idly current  taötiur 
Vibration analysis 
.television monitoring 

Or the simpler hut nonetheless effective techniques 

sueh as:« 

«Jye pt net rant test?;).; 
. Magnetic   letectiou 

Keasuremen'- by ¡p^-iiif.,  calibrine or 
drill ter;t 
Use of  te.>t   coupons 
Hamiiwr or ochar jZ-iyaical  tortiug 
¿'neua.itic or  hydr^-alic  tM  liar; 
'/i.sual   ir4;i^«Ctioi» 
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àm eeeeatial feature of all auch inspection programmes 

is the need for meticulous recording of test results,    ïhi» 

•hould then be followed up by comparison with previous 

Uste to d»te:-min« deterioration rat.«,    <* ti.d« rceans 

future life of plant r*ny b« eatimat*!.    'ih« fin*¿ «t'18* 

in the operati*» i", te inforni those responsible of tne 

conclusions reach-d so tnnt lecioioua on need for 

replacement can >>e (.aken. 

It i« also neceanary to ensure chat the inspection 

frequency ia reviewed in che light of finding of success- 

ive inspections» 

3.10.3.3.    ^>mr term vl**+( Thrown ^Q^aaaes 

The planning group can provide an overall factory 

programme service for major yljuit shutdown maintenance and 

repair work. 

It ia necessary with moat production plant /.* oome time 

to arrange for a complete anutdown for major overhaul. 

Usually experience will ietermine the ire .uency at which 

tti.se shuUowns should talc« place,  although some times the 

frequency will  be ietensir.ed by th* statutory inspection 

frequency of .'joue tia.jor item of equipment. 

These ¿huttown* usually represent n major peak worklo¿*l 

fer the ic-.'intí.a-uwe   aid r*p.ir organisa • Ion,  and an euch 

seed careful  planning if they are to be carried out 

efficiently. 

The -lim of tha overall factory programme should be to 

include all ti-ijor plant shutdown« in such a way as to 

»prenci th« nainUnanoe aud repair workload evenly through- 

out the ye.-'.r. 

The pi •inning ¡-roup inu.^t of necessity tyke the initiative 

in ortffuásin.'.,  the shutdown pro,.;i\uBu*.     ¿here are i 

nutaoer of .Ufi'eici.t  co.r-.i.a<?ratlcaj which -will   jffect trie 

build up of t.-ia program«« whic.    .ill .J« tjiven different 
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stress by the various sections oí Lh« enterprise 

Wgknitvxttca.   ¿i   in *i«5w-arsr,Y therefor* that ;»  central 

orjranieatio:: collie i. nini co-ordi/^te all  the r« U- vani. 

dat«, resolví üí-
;-fr ioti »ig - iewpoints where possible and 

refer the« for penior management decision \¡aor<* not 

possible. 

The varions factors which mny have to be conei'tored in 

formulating the programme nullit include :- 

1#     Frequency of statutory insurance or safety 

inspection» 

2«     Production prograswe.    That is« production capacity 

versus market dem«nd, seasonal variations,  finished 

stock levels etc. 

i.     Affect of seasonal weather variations on working 

conditions in the plant. 

**,     nvailability of in plant labour and outaida serrioea. 

$»     Availability of epare parts. 

6«     Programmes for plant modification or expansion and 

equipment delivery oo^ition. 

7»     Findingn of previous plant inspections. 

8«     ¿xparience of the plait engineer. 

9.     äeparience of the plant operational staff with 

regard to deterioration of production rate and 00 on* 

MS the Major aim ox the programme must be to rive the 

etat overall factory service with  the available labour 

forca,  it iu essential  that careful attention be raid  to 

exactly what work ¿3 rione durine th.-. plant shutdown, 

Firstly, all work that needs to oe doue  lo return the 

plant to full operational efficiency or to safeguard 

Optration beWeen shutdowns must ue listed.    This list 
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will be  cowniled  Troni oil avail ah! ï •source-;.     The plant 

engineer,   the plant o~;tr:iiioi\e staff,  the inapectiou 

schedule?,   records ,-nvi. /¡revioi;.-? p.i.ant ;>*n-uiown   records» 

Secondlyt   nil w^rk to progreso  ;.:.l-.rt rpouificatioi'ii», 

iap^overîiîï/.^n or exnu/'.?¡ioiv wMi."!•"! reo•..'...re~. eu'vtiowvi of the 

existing  pl.-int -r.u¿»t b» d»r.en..j.ued.     t'i'v-iiiy,  each item 

of work recuestes -v-vuH ¡y« .-.•;:-¡.ninei t-ritio,iily  to 

determine  wiictiu«:' it  e-vn po.~3ib.ly  ..••; UM -¡er taken .it   uiy 

other tin.c     than th* •; r..jor shut'iüivn.    For -¡.:¡¿taJii:e, 

aoTi« iiffM« of e}uipnie/;- can oe re lea;;c¿  '"or  vh'/rt perioda 

during noraal operation,  or by short ter.M ouiJi up of 

buffer atockr; of wat<»ri;.i.s.       ¿lo-.«» ^iiw • s,   .".li^-v oh!\n¿T«so 

to the aeauis of  tyin^ .'.n proposes   ;>L.u:t. ¡nodi i i option 

own eliminate the need for shutdown or .at least creati;/ 

reduce the time or work require*,     iiy ;,'*MIIS of tliia 

•xaaination,  the work tu De carried out during the plant 

shutdown can hv reduced to the minimum necear.ary. 

¿detailed  d';u-*rr:iXM :tion oí' n. ;teri ¿1,  r^mpo-ver ana 

services requirement  for eaca snutd.. vn can then proceed» 

i*lO«i»^»    Ha.ior repair work 

*11 major repair wcrK wr,i,n is predictable on u long 

ter.ii o'lHi.':  will  -iulOfr.Hticaily he  incused in  -h- riajor 

pi^nt «hutdown   •:,0;'*r-r,.ae.    other major repair wor;: will 

develop without very uucu notice.     ïV.1;J .::4ii result fro« 

premature equipment :'vii are,  XHI operation of evuipciont 

or perhirf;  i e to ae.tvy iouUin¿ frou A chui^e in 

production programme. 

ioti.« of tn-î.îe rex--tlrenents will develop suddenly ini! 

rtq.'ire i:nci«iti*f.o •.•tte:»tion.    Tiieije  .ve will refe:' to 

later.     l'ha rercdader  o i' w.dch t-.or-c is sorse notio», 

are  t. u;".e   >'...*• a w*rs  referred    o  ».'ariier ar.  ¡.-.rie .likely 

rva^oii:îioii:i.b„' of a central uie..   -or,< .t'rr :a. 

duch */or>    will often re^u^re  ta;--  or émisai.Uu or various 
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Mmrlnee, provision of special machinery or procurement 

of •pecisl equipment or aparea. 

*hia «ort of won: require« more detailed or apiC^xLiaed 

attention than »n be  rmrpiied by :.. loca)   aren ..nintenance 

group,    /igain '..ht planning ¿rov.; : • t¡>.   Lod.c:*.l 

collecting centre  for .sue:» detailed socialist   ittention 

to be provided 01 a factorywii« jasis. 

¿.10.3.5«    Jo-ordination of won. lu^dir.;- of a section of the 
a^ii^tenance ~und r«çsjr workf-jrct 

This co-crdi» >.tior •••.er'icf- it*  re&Il.v  the end product 

of the activities of the various activities of a planning 

group. 

liy organisation of .long term .schedules*,   plant shutdown 

work and m.*jo- ¿'»»pair .<ork,  the grom ia in i.\e position 

of oein& sbl* to ere: ie a 8teu.>,y wori, pro«;r.unine for a 

significant proportion of tue maintenance and repair 

workforce. 

whether the workforce is dividid into area and 

centralised groupa, operated &s a series of area forces 

or maintained .is on« plantvide i-roup does not uaaically 

alter the situation. 

It has ¡>een established tn-<t «il Maintenance and repair 

work can be divided irto pl-innable  ?*i\i non plannable 

work«    ^"ne term non-pl^nnaole work iu not restricted to 

work which it is not possible  to predict in adv.. nice and 

Mk« preparation for.    ¿Some predictable work cormiats 

of «inor jobs or local regular routine work.    It ir> 

«suolly uneconomic;d to consider expending planning 

effort on jobs of tnis sort.     t3 a ;;ener_»l rule, work 

which can be completed by a supervisor and his workforce 

without other than routine reference to ouu¡r parts of the 

organisation, can be considered to be noo-plannaoie 

within this definition. 
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•lut proportion of tht total workload this rtprwtnti 

will vary fro« one   'ype of «r.ter^rise to »nothtr. 

Hoover it .3 uulik.Ly  that .flsre  than ?%. of the workload 

c*n be cohered  ¡JLo.iaüule.    -t tus other limit,  it should 

0* possible   ro effectively  pi*n at :e*st oC^ of the 

workload,    '¿'aere are two TwwiMlities in considering how 

th« piajmed -.nd non plumea work suouid be distributed 

to the  workforce. 

•The first alternative is to engage all the workforce oa » 

Mixture of plinned and unplanned wer-..    ïhat ia to give 

thorn sufficient planned wor* to fill  part oí their tie». 

The second ia to engag» P*rt of tfte "enforce totally ©» 

planned work  -end isav« the remainder to deal with  the 

unplanned. 

«*hile both schemes are used, the second approach is the 

one «oat often applied. 

The planning /;r.îu : in the second case would have 

a fixed number of men to scusdulr »ork for on a day to day 

basis. 

Their purpose would be to supply to e ich supervisor, 

sufficiently detailed information eacn day on what jobs 

he is rev-ureJ to undertake. The supervisor muât .ilso 

provide a daily report or» fro.^ress o. planned work to 

enanle the next days «or. plan to be adjusted was re 

necessary. ?h«  reporting «**•  rea ijusting process ia often 

best arranged on an informal basis between the supervisor 

and planner concernei. T-ie daily prograsne can then be 

produced jointly between titeo, it is necessary t iat the 

•jrograa»« is- join;!.; agreed.  l'Uhout such agreement, 

relationships between planner.; a.ii auoervv.'-rs are likely 

to become strained with botn refuain;.; to accept respona- 

ibility for any failure to meet work schedules» 
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Hlsor emergency work will normally be contai nod by the 

workforce not committed to a planned programme of work* 

Major emergency wori; is the greatert enemy of any 

Maintenance and repair organisation. 

Auch work demanda immediate attention and major workforce 

effort. 

It will interrupt and delay planned work, interfere with 

scheduled prograror.es and generally lead to inefficient 

utilisation oí manpower and equipment, 

Ihe plî»ûriinfç ¿roup san mu;« a wnjor contribution in 

reducing th« incidence of major «oergeucy work through 

its inspection programme. 

However, allowing that ev«n in th<s beat regulated 

situations, emergencies will .'itili occur,  the planning 

group again contributes to the amelioration of the worst 

effects. 

liy definition, planning is the  c.-ocea« of preparing ia 

advance for vhat ra*y occur» 

¿y beint" •-»•«•/.•»re of tne wor.-. situation at ¿ny time, a well 

organi S'*d pliinnir»>, $roup can rapidly decide how bent to 

deal with emergencies vit h tho lea.*t effect on the overall 

aituttion» 

The least important jobs can be stopped, facilities can 

be diverted witii minimum interruption to other situations 

aart on completion of the emergency tue threads of interr» 

upted work can Je picked up. 

Planning organisations are often .icverly criticised OR 

tiie boais of tho uumuer o: tiraee planned work ie not 

finished on time,     «hile  this r-uat r.r.Aa a measure of 

their achievement, it must oe viewed a ain.-»t the 

background of the redpomübility aud aütnority tney aro 

permitted to exercise ov.-r potential emer¿<»noy work. 
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If »e» itUwpt i« w*da to r«duoe  tue occurrüvoe e»' 

«••JV»no;' work or ¡o  rçu»!ïr.io;»  ¿he d.viarnif) ¡01  auch vorK, 

diélofl'ibion ci rU.v,«« effort -e« ini»vAi;.hle.    P«rhap* 

under the*e   ;irc';;::";t:iiic:<;;-   UK -TU. y v\ì.;3o oi   rûarui»'/, i* 

the -so-Uty to reauc«   i «  •.•fUíot.- oí  ew-rç^o.'  work. 

¡.©Ht plùnr*.âia4 opsrnUcn-   ir« a .wiTVomi^e  ^y*ra3«n~ on 

tht» \riev« of Sí" i«r m. •-•;••• ¡-er--'""••     Üouc -:   ttve* v-*n operate 

with, anv r«vil  ¡•¡•»¿ree' <.•.." iv;eíui/uK-:.-í Miû'iss ti.e.   "avo tac 

authority e pvü. tx  tn,n  of -i:>y .,-Cuc wno»o operiti or*» 

títey sep».-   to influir. ;e. 

»Uffinc oí  f-ne plani.iri;-  ¿roup .;iil coasiat  af n numíísr 

of lévelo.    The sénior rvui, should b« of e >itatun 

•quivaiant te t-i« -i-in'   -»a^uoer.    Like trie-vr. he aaouli 

bave  i fiounu practice). bMci^rouid, aJoya.ue  tecaniCHl 

tmxning,    ni a worki.n« knowlßü^ <*?   -•'- principi** of 

«jan »renient. 

The pl.-4iiru.nr strfí theuaelTes auoul i  te of  -dmil-ir at*','*» 

to the raiint-mance  supervi :>orv, ¿Ií/í Si «ve tiacl   m ex Unsi ve 

•xperi«nce of m-d¡ it •..¿vince -üici repár -.ori-, on th« plant. 

It i .t. probar, iy a usa fui  exercise  to r-emi-   piumini-; 

staff fror,, experienced nunervi^ors.     .'.iterciv.i;i6¿íani.lity 

of 8Ui:orviü«-)i',y   \m  pianimi)»: stufi c:»a h<ì •*  uà e f IL;  a-.--.et 

to the orgaiiie:if.ivjn.     Inspection pe. ¿ormai  ...gain shouli 

be •viuiv.-ileat ili atjtua  to supervisory staff,  witl: 

pcriia-i/3,  if the sis« of ta.    r^.ip warrant w it., a   ioecialifit 

•ftjîinee1" ir. cn.<r¿e.     ¿recial trjùrar.i  vili  be nec«3cary to 

familiari.;« tue  ;t«ff viith .¡peci.y]i^t i^uinraent, but 

cxptri«mca .-»f operation -r^ ¡..rrintenaace nf  the plant 

e une <jr rivhì i 3 of v ..lue. 

*íi9 r-r.dniu     .u-;:.-8 can  JO .vier.u ¿t >iy barrì i »fi by cleriO«! 

s tai'i'. 

MttllMÉilÉliid 
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If any industri .1 enWrpriae ia to flourish it has to wake ¡jroKreea 

in t.ne fu-.e oí competition.     Iti addition,  the continuous Omand 

("or upward pro^r»jBi;io.c» ia living standards n^uira* :'.n increpa* in 

par  capita productivity. 

.jousequciatly it    s not- aeceptuolc l'or -.n,v  part of tu« enterprise to 

remai:« «t.-itic.     There should be •< cuntinaous an-  i.'jr pos* ful effort 

towards aeit itfp'ovamen*.     i'-us i* «quail,/ true for the maintenance 

and repair or..-irá3<*tien•    The effort trarrla r. if iuprovenont n so 

esserli:-»! t.' the  fugare of the enterprise tr.it it is insufficient to 

leave it to chance or individual inopirition. 

It hue been the practice over ¡cany years to invest the responsibility 

for improvement of tue Maintenance and  repair organic -tjon witii tha 

riant engineer.    Ju<> óucoess achieved in tria way will Vivry 

considerably witn the personality uivi  temper.-íKent. of the individual 

engineer. 

'¿'he major drawback to this    ethoi of approach i» tii« tendency for the 

plant engineer to be   trawn into th- oreesing   .-oa-.i ierations of tne 

day to day problems*    It cakes •* ¡.;ood deal o:' ¿-.eli  discipline for 

hie to put *'*ide 'iis irwi^iiiite prooieius !»nu  a«t r:is ¡.»ind to next 

year'* proülems.    addition 0.1y, hi« line re.-rponsibilitids demand 

some part >;f nia atter.tion,  even under the «!o;it favourable 

circumt»taiiC93,   at  frequent intervals thi-ourhoat his wor¿áu', day. 

His efforts t->. :»rds «elf xuurover..ont tnon -Ui ..e punntubted Uy 

these demand.    The dj.ffinulta.e:; of producía* s*tin 'acte \/ remits 

in a rea.:onabl.': period of  tin»; will ue appreciated. 

^•^Maarfba^EAMAiMMMaiiHrfM 
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There ta an increasing tendency nowaday» to oak« the major effort 

to*ar«is nelf improvement of the œainhe«.,.nce and repair organisation 

th« re^ousioility of a «epurate ataff ¡jrou*.    The group will be 

referred to a",  the ¡v,intense*  l-vprovewn*-  Jronp. *;-' 

It is the responsibility oí thi.« group to formulate a programme 

for improve ,r.t of  tV; perir nwucö of tho ordirà 3 vb.ou. 

Input  to this rrnt;-f,inoe «aurt  !•* derived from ,11 aràlatìe sources« 

•¿he noat obvious source is the expedience of the  plant engineers 

tnemselves.     -toile rerhaps the;/ canant ¡jive the undivided attention 

neceseary tu dsvelop ifcvroveawnt procrear.'.;;?, tii.-y  ore well able to 

identify areas where improvement is désirable,     -'ery often, as they 

are  technically trained mea,   tao;/ can offer a nu wer of possible 

avenues of approach towards uchiovim; un improvement.     In addition 

to highiigiitin».; the probi««, are-xa,   the plant engineer is well 

qualified to U.5VÍ30 on wie feaaaoili ty or acceptability of the 

improve**:* proposals developed by the haintenance Improvement Group. 

it is necessary therefore that the group keeps in regular contact 

with the pl:,iit engineer- at all stages ;.:  the development   of any 

proposals.    3osetiia«3 this o*;: je continued on an inforcwl basis. 

However, it ia often found d.,»ir,.ui$  tu s»et up a .formal oeana of 

stag« aoprovnl of developcient proposals ao a background ifíaittst 

wnich to work. 
IX 

an ou dine of sucn a formal procedure ia contained in Appendix •••«. 

together with « .-»up.-eat*! means cf formally initiating improvement 

proposais,     A ravins for   formally initiating work ia  necessary if 

the group efforts are uot to ae dissipatori en follo^ng unprofitable 

liu'.-a of invesvi^niou.     »s can :>e necn ia the  .ippeudix, the 

initiator ia required  ¿o ut.xte wat o»joctive ia to be achieved 

ani  *-hat value the solution will render ^o tu<? organisation. 
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Circulation of the proposal within the organisation can avoid the 

possibility of following up lirica wuich have previously proved 

unfruitful.,    It  can also draw on the previous experience of o there 

in suggesting likely avenues for inv.-at.v^ttion. 

The  foraalitv of filling in the initiation document,  at least, 

forcee the initiator to discipline his  thoughts and think  through 

his problem. 

Supervisor a can also be relied upon co privile input into tan 

improvement protrami*.    Th<%ir contribution is likely to ue ieos 

disciplined than  their plant engineer raitflii a»ake v,ut le valuable 

nevertheless.    ¿>y cultivation of ideas from thi«» section of th* 

organisation, potential major problems can i>e identified in their 

early stages. 

ïasrs ia a aide benefit fror. « moral« point of view,    'in*-.; supervi »or 

feels able to nuike a contribution towards improving his own «ituation 

and the standing of the enter oris«.    In addition th«re will b* no 

core enthusiastic protagonist for the installation and ooeration of 

the improved plant or procedure. 

Certain pitfalls can be avoided \>y  i.he  formation oí i Maint enanos 

Isprovemeut Group.   Such pit fallu way wi:l in proposals for 

improvement based on iapresràons from supervivir« ar.d pl*nt engineers, 

not substantiated  t»y real evidence,    «hen involved in day to day 

work, the immediate oroblec!* are the ones which fill the mind. 

The difficulties in dealing witu the« -tre och*e real  than the 

problems themselves* 

It is possible to fint; supervisors or plant engineers concentratiti 

their efforts o;i elisinatin;» H. problen which,  because it. occurs 

infrequently, causes th'»m o  lot of bother,    at  the same  tiiae, a 

regularly recurring problem vmich occupies a lot of V-.z time of fvi 

manpower at their disposal,   mune¿. tn«iia little concern, oecause it 

has become routine procedure. 



tt» writer can recall a nwjor pumping problem which was only 

highlighted when a particular craftsman left the firm. Until this 

tia», tilia one rana had an almost continuous job tending three 

pumps. He knew them so well that he w ;a ablß to keep tham in 

operation without any trouble to hia supervisor or the plant 

engineer, ««'hen he i«ft, tat: pumpe radienly cinstituted a »ajor 

production Bottleneck and were th/» t. abject of frequent major 

emergency work. On investi ßrition u was  discovered thnt the punii« 

wer« operating at !>> oí their liu-lgn conditio.-.«, that they were 

of obsolete denigra nnl trua ^r.eaj^r, woro efficient ana reliable pumos 

were available or, th<j market. 

»nether avoidable danger is tue temptation for a plant engineer 

to deal with probi*:, s  whUn take hi o interest rather tlian those 

which merit moat attention. Identification o.' whioh problem« merit 

first attention can oe nade the responsibility of the Maintenance 
I 

Improvement íiroup. 

Of necessity, the major criterion for determining the relative 

nerits of s number of proposais ».ill »e cost. Maintenance or 

repair coats incurred in the present si tuition ani wh.it redaction 

©an be ionieved by successful solution of the problem, need to be 

detersined. 

flit Maintenance ana repair cost records are the source of the 

required information.    If »roparly or^anioM for the purpose, 

these records can also »w^aiy a vaiuat.-.e service to the Maintenance 

Isjproveiconv, Group as source information for their improvement 

profrajMne. 

The major cost components oí  the maintenance an.! rer-air    ill can 

be identifie«! end examined to determine what potential there is for 

cost reductio i.    he an« of o r£-i nixing ine nuiintcnanc-? and repair 

coat records will -a disclosed lat<»r. 

Joat of maintenance and repair alone   *iil noe be the only criterion 

which Jete:mines tae priorities of improvoujut «ork. 

It was «tated  initially that  cao maintenance and repair organisation 
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attst be recognised a» an integral part of the proceas of production. 

It ie equally important tjiat the organisation itself recognise thi» 

and align the:;r efforts to five optiraua service to production neeJo. 

In &any casas thiR will  be achieved by m.-.intenance and repair cost 

reduction.    In other saeos tn« optimum swrvice will result fro« 

attention to production problems.    Plant availability must be consid- 

ered in relation to the- rcarket situation.     'ith parts of the plant, 

the major problema nay result from the amount of time the plant io 

not available for production relier than maintenance and repair coat* 

The Maintenance Improvement Group then must also inspect plant 

downtime recorda to isolate improvement work. 

A further source of material for the improvement programme is froa 

technical literature,  trucie exhibitions,  proceedings and meetings of 

professional societies, conferences and all the other comuni cations 

••dia which exist in the fiolda of technology. 

The Maintenance Improvement Uroup should operate a monitoring servio« 

Oft all these sources.    In addition they should uct as a collecting 

contre or library for informi*!ion of thin type.    It is valuable to 

ensure taut information of value obtained during visits to 

conferences or manufacturers in formally reported by whichever of 

the technical staff attends. 

Not only should the information ne collected, it .should be reviewed 

and potentially valuable ideas isolated.    It is then necessary 

to ensure thai the information is brought to the attention of those 

it will intere it and is adequately discussed» 

The efforts of tne Kaintenance Improvement ìroup should not fee 

restricted to consideration of mean« of ameliorating maintenance or 

repair problems alone. 

Cther subjects worthy of their atteu.ion will includo» 

1) Organisation of the workforce. 

¿) distribution of the workforce throughout the factory 
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i) Maintenance workshop facilitila* 

k) Maintenance equipment toóla and technique«. 

5) Organisation of maintenance and repair staff. 

6) «itaff and workforce manning strengths. 

Maintenance Improveratnt Group duties can conveniently be extended 

to cover other activities by virtue of their role as a technical 

centre for the maintenance and repair organisation. 

•Standardisation of plant and materials is a subject whicn can lead 

to considerable savings to the enterprise,    ¿selection of plant and 

materials besides bein^ a matter of coat and availability must olM 

be based on technical aspects of its suitability for purpose. 

In collaboration with the purchasing function for the enterprise, 

the haintenance Improvement ¿roup can contribute to standardisation 

programmes aimed at reducing procureront costs or improving material 

availability. 

Formulation of standards for plant and materials will also assist 

whoever has the responsiuility for plnnt improvement and extension 

tfork. 

Xa addition to providing standards for use for plant improvement am 

advisor;* service can   dao be provided to ensure that maintenance 

and repair needs are conaidered in now plant design. 

Manning of the haintenance Improvement ¿roup will of course be 

principally with technically qualified personnel. 

If they are to provide and successfully conclude a sufficiently 

authorative programme for improvement and cost reduction, at least 

some of the staff must be experienced in the work of trie organisation« 

On the other hand the group is a good starting point for younger 

•embers of the organisation to come in contact witn the problems 

fit themselves for further responsibilities. 

tfWMSMmmw 



-55- 

Jtoe Group will not h.-*ve any line responsibilities but muet be in a 

poaitioa to influence the activities of the Iin<* tea«.    The manager 

of the group .should, then be r«yT..ot,siblg directly to the maintenance 

ai<d repair orrjuni sation ip.uae.cer. 

h.    IMùWìà 

It is unliteeljf that any induatrial anterprise will find itself 

•ituated where there ia uni¿Bited labour available for it« purposes, 

suitably trained and experienced in itr? particular line of business. 

If tho location of the in lustrisi enterprise ia in an already 

industrialised area,  laoour experienced in tue various disciplines 

required to make up ;i maintenance and repair worKforce should be 

available. 

Nevertheless, even in this situation the maintenance and repair 

organisation will find it necessary to carry out some for« of training 

for its workforce,    HS with oil the subjects discussed up to this 

point,  the extent to whi• ¡- theo© procedures will be necessary will 

depend on tho nizu r>r u-.e enterprise.     <ith training procedures, 

tho fornality of tne training will also v*ry with the ait« of the 

•nterprise. 

With the smaller organisations as a very minimus there will bo «oat 

form of induction training.   This may only consist of a half hour talk 

between the employee and hi3 supervisor.    Following thia, tho employee 

will receive training in particular aspects oí' his work, in on« form 

or another.   He will com» across plant with which he is not familiar. 

Particular hazards of materials being u3ed in the process or 

manufacture will need to be explained to him <*nd so on* 
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It i* of far more benefit to the eaterpriae ami   to  tnc employee 

if an atieeipt  •.« .-¡¡¿.H»  to «,ive hin. fcui.'¿ (¿ort of lafornatiori, rather 

than let him t/yin   ii/?.r>.-lf trcrou^h ni./.   •iatakt's« 

«*• thö si¿e .irt.1  complexity r,f  t.:e  ^:.terpri.;;e iucverxaei? ;>3 dues the 

truiniftiY med* 

Although ¿.m enterprise is \v o« for¡.un<<t¿<ly placed r.o fv-it 

sufficiently   ir ai »ved ;:t'iint»!n tr.ee  -yet^^-mr urn uvailabi?  U   theo, 

it will noi  b*   Lcn¿ before   traini.i.r  u^aâu ari.îe.     Tr^inin.: no«:!» of 

Maint en»ìnce ani repair r-:rtir .a.--, C-... ¿u-itse  fror a numoer of nource*;* 

Induction  traini;»-;  of  ¡v -•   er.i.u.oyefü. 

Training of  CK-W emv;ioyofis inexporisnc<*i in  the 
particular circumstance«?,   plant orprnoaar. hnivir'-j 
of   eh*?  <3uter¡vis-». 

Aircnln^ in basic ei'/in-joriiv; slv.il"I-«  f'<r n.-a-skilled 
eaplcyeos or fe- youi'js  -„í-terir..: ir¡iustry  for the 
first  timo. 

Training the exi^tin^ workforca to extent   tlie^r skills« 

Training the exi^inc .'orkforce to meet tho needs of 
new  niant or   IPW faVrmi-aieo. 

•Hocussing each aspect in tun;: 

V«1«1« Induction TrUnin,? 

Induction Trunin;*  is r. rrnail;, a .fairly s^ riightforward 

business of i.utrcäu-:\u.£  Ike  errpliyo»  to iii3 worKplact« 

ile neoJn  to know  ¿hera »»„ri  '.vorhaL^e i:-,   who his 

supervisor i.n,  vh.-.t air? iumrs of work   ire,   .mere toilet 

and canteen facilities are located, what nis job anJ the 

purpose of his work k*iQup 1« a«*Ki how it  fit;} into the 

general  operation of the organisation. 

Otner information ne required to know include the rulea 

he must obey,  ani w¡>ut the  conae'riences of  failure to 

observe ta :r., K,i;j\t bo.    he  will  J3 intere.; te.î in knowing 

wnat pay ne i-5 cavi tied   t>\   wlr.a nanuses or premium 

payra«nt3 ne may o.;.*li:y  for,   .chr. ¿ddi li o nal benefits 

he derives  fr.;w his eualoyro^at.    If '¿aere  is   tn,y  t'or:.i of 

pension  Fxh»:^,   wlut   ¿rran v?: ¡vüto cxi.;c   va';n ne  ir. unable 
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to tfork through sickne»«?.    'fne ambitious employee will 

also be Interested in what oiumcea tnere ..tre for nia 

advancernfcnt  through the or^iniaation or wie  enterprie« 

generally,    .ai import «it «a^ect uf nia indue »-.ion training 

should be co iv.tr<yiuc-j hiu te the aafety practices and 

rule« which ui*e ohaorvei  ;n tu».- e:itcirpr.\a9.    oafet/ at 

rfork «IH .»» .'UöC!-.i:--3(Ki in more  istàl  Jn a  lutsr .section 

01*   the   p-i.jor. 

A« timi-.? c»*' til« various aa->act-i o** t.vl» iiiäuction 

training io wort-, co;V3iùeri'\g. 

Son« aspects are v>i>vi<.usly ueceasur/ to acal  .*ith bjfort 

the snmloyce is actually ::et to ,/ork.    ¿lin should b« 

held to a ráuimutn,  t¡,> win luve enough on his wind 

starting u new ¿ob w^tnout overlo din¿ hiia witn tco uuch 

inforni, ition.     i'ue  rer/ainder of t.io nub,;rets can be de-J.t 

with after he has ::ad H   "OI.- :î,-.;.• s  to settle  io-;: ..¿ai 

beco;.]« familiar wi c¿i lúa surrounJitijo. 

The best porsou io present  lue induction training to an 

employee is hi.«, sux^rviHor.    This ¿ivea ooth the opportunity 

of getting to know one -xnotntr vui-i jive?, the supervisor 

tht opoort -uxlj Oí." ¿jiuing the employee's con.t'idertcet 

iiowever,  it t:iay be r:.ore convenient  to arcuai «e some parta 

auch aa factory safety ruiea,   welfare b ne fits and ao on 

aa group sessions *dtn a nuu.yer of now employees.    The 

information bein*; presented oy t-i<? safety and personnel 

organisations respectively,    These groi; J sessions however 

muat unly supplement and not replace the aupervisor'a 

Induction training. 

Fiant training of Mw oa^ovea« 

Shis training r-ferg to the faailiarie<*fcion of .already 

competent now ri lintenanca ani repair .artisans with 

features , f their new workplace they h .ave not previoualy 

encountered. 

iVii3 aort of trainisi^ ahould be carried out on a atrictly 
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'need to know' basis* 

Ihe supervisor again hin a responsibility her««    It 

1« the .lu^enrisor's job to discover exactly to 

what extent  »nc  iw •••rjlny'» or  vnploye-: a«w to hi a 

area of responsi'.^li¡-.y i.» fc-mli-o- »lis: .he plant or 

situations ne will meet in his  tiov jc,.;. 

The supervisor :.s jwars of  <.>.'•; :*¡itia i« 1Ú3 area and 

can,  witn experience,  nrjluoe A checklist againat whLct 

he can compir'; the new employe*.-'.! experience, 

¡¿«pending 0.1 the worK nf-J-ì it n.iy be neceaaary  for 

the supervisor to set about tue •raining ri sut away 

la aomo aspects.    This trvi.ain;" .r.v' consist of some 

instruction frora tao susorvi.^or nir.;self.    He nay put 

the employee to wer:: with ••in ó.';.-.-<?udy ^xporienced 

employee  (the   Vitti u;; next to iiuliie" :vp?ro«ch). 

or he miy use a l'omoiiintian of tiiese or other »ore 

sophisticated  techni i ¡'!3,  tie;, r, iii\¡r on the 

requirements,    ¿iowevor,   mic'ievc- method he adopta, 

it is alwavs neoer.:- ¡rj for* ;ii.„  IT b<? aware of what 

inatruction h-in b^en ri .'en ani rucre important,   to 

test out tne employee encarnad to discover whether 

the training w  j offoctive. 

3MM of tlie training needs identified may be gettanti 

aeeda applying to a number of employees.   If this la 

aot a group seaaion can be orgaruued.    It ia probable 

that t. ese needs will become well recognised after a 

while and a stoniurdised programme or series of 

training aeat. ons can be drawn up. 

•in in ITJÊt-~ "** •*** 
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Siero io on« thing these md oner programnes aimed at 

imparting «kills must ¡uve in common, nil such training 

must first instruct., thir. .should be followed by 

demonstration *nd finally nhouid be compieteci by the 

ptrson to be trained, practicing tue exercise to bt 

learned. l'his en-oiea the ¡.¡.structor to measure the 

effectiveness of his injtruction and to rtíin3truct where 

the trainee na3 not  abaorbeù t'a e instruction first time. 

^•1«3»    ¿aeic erifrii^.^riii-. r.'.dll trainili.- 

The need for training of tnis sort will vary considerably 

with the situation of the enterprise. 

•»here skilled men are xn extreme short supply, a major 

training programe r.ay be necessary. 

la easier situations it will probably 3till be advisable 

to undertake some training of this sort, particularly 

with youths with a view to providing skilled men for the 

future. 

She needs of such a training programme will depend on the 

locally accepted application or division of skills between 

trad« groups. Consideration of the.'e factors is beyond 

the «cope of thi.^ puper. However, Appendix III contains 

aa example of a listing of skills required by a mechaaioal 

fitter prepared as a starting point for a training 

programme. 

training of this sort can involve a fairly substantial 

•api tal outlay in provi «ion of training facilities and 

full time training staff will be required, Svery advaatage 

•mould be taken of national or local échemea or facilities 

far euch training. Onoe the basic skills have been 

learned, a period of familiarisation and practice la the 

•kills will then be necessary under suitable supervision 

•a too factory, H programme for training youths, based oa 

**t lia ting of required skills is exaapled in Appendix IV. 
•uìeaMaeaaMiafaìaàìaÉw 
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*.1>.    graining for extension of s* 

A ooamon feature of the workload of all maintenance and 

repair organisations is ita variability and continuad 

change. 

If the organisation wore to be ret up to deal with «vary 

passible eventuality in the baet possible manner, tna 

organisation would become a complete engineering entarpria« 

in its own right. 

Obviously this situation   ould be ridiculous.    The ala 

ahould be to produce a flexible organisation which o«B 

taokle a wide variety of work.    Machine tools and 

aquiprcent should be cañen»1 purpoae rather than 

•peoialieed.    Similarly, artisans generally should haw • 

«Ida variety of aldilà and not be restricted to singla 

specialist disciplines. 

Industry In countried where development took placa ana* 

year» ago have suffered und in many cases are still 

auf faring considerably from this sort of situation. 

fegineering crafts develop in a specialised manner and 

ware adopted into industry. 

There is a good oppo'tuiáty for developing countriaa ta 

avoid the w :'it efft. ¿ by lining by ot.hero' aiatakaa. 

•rary effort should be nada to avoid building up artificial 

barriers between groups of workpeople based on the job« 

they usually perform.    Understandings oust be reaohad 

with the workpeople that -jobs will be perfora«* by peopla 

suitably trained to do tn m.    Additionally, thaaa 

«adarstaudinga must includ 3 the praaiae that training «a» 

be aad* available to whoav r can benefit froa it 

tha need arises. 

In thl» way, flexibility oí use and mobility of 

aalnten&nce and repair work orce can be retained« 

Depending on the aophiaticai „on of the equipment 

**«¿«*¿aa**~-*~~~-—~-   - -.-••    •••• *..Hi 
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ta tas production procats, it nay be necessary to build 

up certain specialist skill groups, Sven her« though 

sons flexibility in the arrangements for recruiting 

additional personnel to tue section should be carefully 

considered. Training for extension of skills assumes 

IOM importance in this context of flexibility and 

•oblìity of the maintenance 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 acquired. 

Training can vary from ahopfloor instruction by the 

supervisor or a nominated artisan to classroom or training 

workshop sessions. The important feature of Instruction, 

deaonstration and practice must remain a common factor 

whichever means of training is adopted. 

M.J.   Erminia« for new plant sad techniques. 

This training need is self explanatory and moat of the 

foregoing remarks on means of training are equally 

applicable to this case. 

k,¿. UsJtt 
The «aria«« sections whioh go towards making up the staff side of a 

aniateaenec aas repair organisation will have various needs ia terms 

ef basic training and experience. 

¿ájala it is not possible within the scope of a paper of this natura 

ta go iato detail of all aspects of training requirements. 

It ia possible however to outline the background from whioh the 

various staff grades can be drawn and to indicate what further 

training needs may be required. 

*MIIMMIIIÉIËIilriHMa MMÉiÉiliÉiiÉMMMMÉta.^ 
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4».1.1. ||iuatlon Training 

As with artisan employ«««, som« fox« of induction training 

Mill bo nscissary.    ¿«cause of th« wider scop« of dutis« 

enoompassed by staff personnel, particularly as on« 

panses up to the higher levels,  the induction training 

programme will assume *• much wid«r scop«. 

All the features of the simpler programme will remain, 

workplace, working conditions, rules, pay structure, 

additional benefits and so on.    *dditlonal information on 

th« structure of the organisation and the enterprise and 

th« interdépendance of the various sections will b« 

necessary,    administrative procedures,  data collection 

and processing ¡..ethoda and general management policy and 

operation will also feature to a greater or lesser degree 

at some time during the induction period. 

#•2.2. fluparvisor training 

Xa this context the background and training of th« 

supervisor and any planning staff follow th« «am« pattern 

an th« author believes in interchang«ability as far am in 

possible between these groups. 

£ven where tne personality of a member of one or other 

of those teams precludes interchang«ability, a thorough 

grounding in the other's responsibilities is essential for 

adéquat« performance of his own duties* 

The most satisfactory ani successful means of r% ruiting 

supervisory personnel is from the workforce. 

One of the major demands in terms of background and 

training of the supervisor, the first line of 

is familiarity with skill requirements of th« 

and repair workforce.    Another almost equally valuable 

asset is familiarity with the plant. 

iri 
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Jkperienced »amberà of the workforca fili thia 

•pacification aoat adairably.    AS the major requirement 

for a aupervioor ia hia ability to put the workforce to 

work, and to produce the necessary results, it is obvious 

that thia background ir> not all that is necessary to 

produca the complete supervisor.    In thia context, the 

Author can do no better than refer to a paper presented 

to The Institution of ^lant í&gineers with the   titio 

"The Supervisor",    See Appendix . /  

*•*.*• 

*-^>»^-' 

Technical àtaff Training 

Xha background and training requirement« for th« plant 

•ngineera must be carefully considered. Zt ia this ataff 

group which besides carrying out an essential function, 

alas próvidas the baaia for the future of the organisation. 

It is ptrhapa well to not only consider the plant engineer 

in thia context. Ihe term aa used up to this point haa 

boon reatricted to one who performs a line function and to 

waoa the auperviaora report. 

Xa th* broader understanding of the ter«, a plant engioear 

la DM who haa responsibility for deaign developaant 

•ptration, aaintenance and repair of plant. Within thia 

do fiait ion one can includa the majority of the technical 

•taff that have bean dincussod previoualy. They aras« 

Ta* plant anginear 

'AM aaintenance iaprovoaent enginoar 

The epecialiat enginaera 

Ih« aenior maintenance and repair aanag«—at. 

Hal background and baaic training required for pereonael 

to p«rfora all thaaa functions haa the aane or aiailar 

baaia. The baaic «aaentiala consist of a combination of 

taohnical education and practical experience. 
^aaMaBBataÎBlÉ 
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The level of technical education required variée with 

duties required to be performed.   Obviously soaeon« 

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 i« 

specified by the entry requirements to professional bodies 

which cater f~>r plant and various other specialist 

engineering disciplines.    The technical education level« 

•ay be achieved through university or full or part tiM 

technical collego education. 

This fact makes it possible for advancement of personnel 

from the workforce as well as entry fro« university or 

technical college. 

The practical experience referred to is also considered 

an essential requirement.   This is again olearly indioated 

by the entry requirements for the professional bodies 

referred to. 

AS far AS personnel who have advanced fro« the shop floor 

are conoerned, they are fully qualified in this respect« 

Most university courses nowadays which cater for 

engineering students also generally provide for a period 

of trainine 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 

¡regressive coapany with a policy of training for it« 

potential «enior managers. 

The very least that the enterprise should provide ia 

training in the essentials of Management, and modern 

management  techniques.    This training should be plaanmi 

and should be reí atable to the management  policy of the) 
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enterprise.    It i« 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 ooncepts presented at the course. 

There is often a good ca3e for sending the senior 

managers on k.he course first,  following up with the saae 

training for successively lower levels* 

It the maintenance and repair organisation is to b« well equipsd in terms 

oí personnel to carry out its function adequately, the need must be roeognlnst 

and notion taken to meet it. 

background mad training of staff permonnel has been discussed.    Training 

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

The first stags in the proesse is to decido what sort of an organisation is 

required, and what positions are required to be filled. 

5.1    Át this stage it say be helpful to write job description« for the varietal 

posts«   These descriptions must describo the responsibilities which the je* 

carries and also ths duties which are required to be performed.    Some typical 

job descriptions for maintenance and repair staff functions are attached in 

Appesali* XX»     They relets to an organisation concerned with raalntenanee and 

repair of ehesioal process plant. 

Care must be taken in producing job descriptions that the key responsibilities 

are identified. 

a satisfactory method of producing these within an existing organisation is to 

get the existing staff to write their osa.   They should be supplied with s 

quesUoeaaire designed to encourage tasa to view their jobs critically. 

This exercise will sake the incumbents think about what they do end at tas 

ssss Use «111 provide valuable information to senior management. 

The smswers to the questionnaire will reveal any discrepancy between what 

senior sanafsasat thinks their staff is doing and what they are actually 

doing.   It should also help to identify where re-instruction with regard to 

responsibilities sight be necessary. 
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«riting of the job description 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 trie man concerned and his 

Immediate superior. 

The ala here is to resolve what differences there may be in their view of 

the job. 

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

staff function within an industrial enterprise, there are certain hasards 

that Must be guarded against. 

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

they write descriptions and keep them away fro« the person performing the 

jobs concerned. 

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

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

of great value. 

The major hazard referred to is, of course, that trie job description is viewmd 

by the incumbent of a post as the limit of what is required of hi«. 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 incumbent 

if he is doing his job adequately, ¿ieward for good performance should be 

based on achievement in excess of the job description requirements, «anted with 

am understanding of the sort of organisation required to undertake maintenance) 

and repair in our enterprise and also with the job descriptions, we can now 

consider how we are to man the organisation. 

,2.  It is not often that the situation arises where a compietly new organisation 

is required. More often the situation is one of re-shaping an existing 

organisation. 

Whichever is the situation, the problems remain somewhat the 

MMtL- , .—: ; Z—, _^¡=-:¿-1^__^-:^__-_^_;as^ a^"»-fc————————-re--:*?-> *. 
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A «an «uat be found with tha required background and training to fill tbt 

poet.    If the aan ia not available within the organiaation he must be recruited 

fro« outaide. 

It ia aaldoa that anyone will fill the apecification fully in every detail. 

The important thing ia that anyone selected, with perhaps suitable training, 

can develop to the stage where he can perform tne job required of hin. 

Tha raquireaent that a aan can develop to fill a post adequately, leads on 

to a aoat important factor to be considered in selecting personnel,    ¡"hat tha 

person aalected haa the peraonality and phyeical qualities to suit the Job 

requirements. 

*ith ragard to phyaical qualitiaa, good health is of course always desirable, 

dependent on the industry and tha dutiea to be performed various other physical 

Oharactariatica may be desiraole.    For instance defective vision can be a 

serious hasard in any job where the peraon ia expected to spend time in areas 

with noving aachinary,   hearing defects where nobile equipment ia in abundance, 

fear of heights or tendency to diasyneea in jobs requiring the cliabing of 

•oaffolding, claustrophobia where entry to confined spaces is required and 

so on. 

Perennality la a auch sore diffioult thing to judge but neverthaless an 

attsspt oust be aada to aatoh the peraonality of a candidate to the job 

required of hin. 

¿ith Maintenance and repair work, two particular peraonality characteristics 

ara neceeaaxy, because of ita role in an enterprise.    Theae cnaracteriatien 

ara a ssnse of reaponeibility and the ability to reoover quickly fron 

aleappoiataent or adversity. 

Ih« incidence, particularly of rapair work, cannot anali/ be regulated. 

Tao deamnds of production alno generally tend to require attention to troubla 

whenever it occura. 

Maintenance and repair eanageaent nuat often depend on tha eense of 

reapooaibility of ita engines« to apply theneelves to tha job whenever it 

occura and to follow the job through to eonpletion, whatever thia requires 
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la Una of ties.   TU« mginnr of cours« must be adequately compensated 

for his efforts, but money cannot buy this sort of servie« if a sense of 

responsibility is absent. 

Maintenance and repair work has other features, which dooa the personnel in 

the organisation to frequent disappointment.    Neither can they expect auch 

recognition of their efforts from outside the organisation. 

Maintenance and repair i« a constant battle with deterioration. 

The) deterioration the organisation fights is a continuous procesa resulting 

free ag*i fa*r *tar ana tear, misuse, deliberate abuse and weather condition« 

to nose a few circumstances that readily coree to mind.    This is a battle which 

is never won.    <it beat,  the organisation can derive satisfaction fro« ths 

effectiveness of its delaying actions. 

That plant will ultimately fail is the inevitable fact which the maintenance 

aad repair organisation faces.    -<hen the failure occurs, more often than not, 

ths production staff view this as a failure by the maintenance and repair 

organisation.    In thexr anxiety to resume production they will seldoa 

rsoognise even outstanding effort to return plant to service.    Because of the 

•Klagendes of production,  often a job cannot be completed in the best 

M•nfineering,, manner,    «oaproeise between what the maintenance engineer want« 

aad what he must do is often necessary.    He will often see his best efforts 

reduced to nothing by tne use to which the plant is put and he will then be 

expeoted to pick up the piece- ind start again. 

«ith a man of the wrong temperament or personality these circonstances can 

quickly result in frustration, dissatisfaction and in the ultinat« even to 

aontal or physical illness. 

Tao maintenance engineer then must be imaginativ« but confident in his ova 

ability.   He aust be aole to derive satisfaction fron carrying out his duties 

in a responsible manner.    He must be able to accept criticise without worry bat 

at the aase tine he must not completely ignore ths fact th*t critioisn nan 

•ads.   H« should us« this as a basis for a critical appraisal of his own 

performance with a view to improvement. 

AS stated previously, 3uch characteristics are difficult to detersine« 

However, tell-tale 3igns 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 30 groat, 

Ganerally it is the plant engineer who c irries the brunt of this effect. 

The Maintenance improvement engineer will not be subject to the sane pressures* 

The job characteristics deacribed do not have any ill effect at all on someone 

suited to them.    In practice a plant engineer who is temperamently suited to 

the job derives tfreat satisfaction from it, and will not readily change to other 

reaponsibilities. 

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. 

5o.   This is the first part of the Banning operation.    The second part is to 

consider the future needs of the organisation* 

The future plans for the enterprise may require an increasing maintenance sai 

repair service. 

3ome members of the organisation may be due to retire* 

Certainly sons members of the organisation will be looking for toe opportunity 

to take on increased responsibility* 

Apart from these predictable or visible circumstances, allowance must nine 

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

in aoeidente* 

Ht nay tin« there any be n need to fill n key post in the organisation. 

Plana aunt be laid in advance to deal with sueh situations.   Possible 

successors to the key posts must be identified*.   Training and development of 

sueh people must then be organised to fit them for these posts. 

If suitable people are not available, recruitment of people with the necessary 

future potential must be the policy when the opportunity arises of engaging 

new staff* 
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»•    MAIHTPAMCI; AND m>*u FACILITIES 

Having considered the organisation, Banning and training of tho naintenaneo 

and rtpair personnel we can now ooasider the faciliti« they require to do 

their work effectively. 

6.1«    aarkaho«. Facilitio. 

¿orkahop needs will vary considerably with the sise and di spositi on 

of the naintenance and repair organisation and also with the typt 

Of enterprise it serves. 

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

in deciding what the needs are for any particular enterprioo. 

Discussion of the possibility of organising the workforce into 

oentralised or area groups touched on the subject of workshop 

facilities and gives us our startins point. 

Maintenance and repair work can be divideo* into two naia groups. 

Firstly that work which is carried out on the plant which doesn't 

require tho equipment to be transported from its operating situation. 

The second group is that which requires the work to be carried out on 

fiant renovad frota ite normal operating position. 

Moot Maintenance and repair jobs require a coabination of both on 

and off-site work. 

Ine first group the on site work will be discussed under tho 

"On site facilities'*. 

The second group of work, that conducted away fron the plant 

operating situation will oomelly boat be carried out in n 

4.1.1. 

iL 

Xf tho maintenance and repair workshops in dividod into 

area and oentralised groups! area workshops will almost 

oertainly be desirable,    fiven in the circunstanoon ufcori 

the total workforce is concentrated into a centmliood 

group, area workshops say be desirable. 

^uà^ÉM 
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thè priamry requirement here is for a designated plaee 

wliere maintenance men can do benohwork joba« 

Such a workshop then oust be provided with suitable 

workbenches equipped with vices, suitable for the type 

Of work to be undertaken» 

Other facilities wxll äl¡so be found neoesaary. 

These may include;- 

Fixed floor or benchmounted grinding wheels 

Pipebending facilities. 

Powered screwing machine. 

Turning facilities. 

Fixed floor or bench mounted drilliaf 

Portable powered tools. 

Hand tools. 

Lifting equipment. 

Spare parts stocks 

ungine ering material stocks 

Special clothing stocks 

Storage .»nd f»-ying facilities for elotaiag 

Drawing storage faciliti«« 

Office facilities - desks, files asá 

Washing facilities 

Heasrooa facilities 

Hat all area shops will require all the faoilitie* 

«•forrad to and in the sophistication of the fatalità«« 

«1X1 vary considerably.    Appendix ..&.. contains lists 

of typical facilities contained in area workshops in a 

fairly large chemical processing factory. 

Sos* explanation of the purpose of the facili tie« listed it 

perhaps relevant. 

•mi^rti 
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4.1.1.1.     Qrinding wheels are probably the most commonly UMd 

powsred engineering tools «ad «re probably used equally 

by «oat trades.    In general they «rill be used for the 

rough removal of metal and for sharpening tools, 

whenever it cau be .justifieà a fixed floor or bench 

Mounted unit should be   rovided.    It is more readily 

available for use thau portable equipment and generally 

•afar to use for most purposes,    'flu hasards associated 

with usa of grindetonea are well known and well documented, 

6*1.1.2.     Whan arsa maintenance and repair work is likely to includa 

pipawork, normally a hand powered hydraulic pipe banding 

rig with a capability of bending up to 3" bore piping ia 

suitable.    Powered bending equipment would not normally 

be Justifiable for the small scale needs usual to a 

area group. 

If pressure testing is required a esali hand operatad 

hydraulic teat pump may be justified. 

4*1*1.3*     It ia often the practice to use sorewed pipework on 

bora low pressure systems.    If this is the oase and work 

load warrants it a amali powered pipe screwing machine 

oan be a useful asset* 

4*1.1.*.     It there is a frequent need for turning small parts or 

skimming seatings and so on in a particular area a small 

lathe may be justified.   This should be for general usa 

rather than being manned full time by one man.   Hormally 

it is unlikely that area workload needa would keep tat 

lathe in sufficient demand to justify ita installation. 

eUl 
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6*1.1*3.     Drilling facilities are almost certainly necessary in any 

area maintenance workshop.    Fixed floor or bench mounted 

«•It« fitted with a suitable work vice and with a 

ampacity of up to $" diameter are usually most suitable. 

4*1*1»6*     A rauf» of portable power tools can probably be justified 

for area workshops, particularly if "on plant" power supply 

facilities exist,    imitable power supplies in the workshop 

«fill also be necessary to gain most advantage fro« the 

air powered tools generally have a greater 

power to weight ratio than electric tools.    They also have 

distinct safety advantages both in their absence of 

electrocution hasard and the capability of their use ia 

•TOM ««here fire or explosion risks exist,    decease of the 

oapital cost of supply of compressed air for tool 

purposes it is sore likely that electric power will be 

available.    Ose of portable transformers and low voltage 

tool« will reduce electrocution hasards or alternatively 

portable aonitored earth systems can be used with higher 

voltage and consequently more powerful tools. 

Moat uaual tools found suitable for this sort of use 

laelude drilling machines, grinding and sanding aaohiaea. 

haaaere «ad Impact wrenches. 

Xf neither electric or pneumatic power are available oa tat 

plant, battery powered tools can often be useful. 

4.1.1.7. Bee effectiveness of the maintenance workforce will be 

freatly influenced by how well they are equipped,   land 

tools aaottld be good quality and suited to workload needs. 

Justifiable personal seta of tools for the workforce 

tao advantage that the men concerned will look after 

iiBHSBBuaia 
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•*** tool« in 1«M frequent uso, a »hop tool stock 

will bo awttury.    For exaeple for opociol ipufttn, 

hoary haanero, stock« and dits, loaf tap« nil«« «ad so os« 

4,1.1,5,     Lifting equipment »»111 be required for many operation«. 

Zt 1« of tea uaeful to have the nor« frequently wood itene 

available in the area workshop.    A light hand powered 

hydraulic oran« can be very valuabl« «ad possibly also 

• hydraulic ociaaora platform, capacity of both about 

1 tea*    Lifting blocks «ay up to ¿ ton capacity and pull 

lift« up to 1} ton capacity ar« inexpensive and u««ful 

•it« tool«.    A variety of irá table «ling«, • y «bol ta, 

al«at« and any «social lifting atrongbaeka will ooapleto 

UM requireoent«, 

4«1,1.9.     a «took of spar« part« which ar« in frequent deaaad «an 

«aofally b« rotainod in ar«a »hops to avoid d«llv«ry 

Aolay« froa th« nain «toros,   ¿tocks oaould b« th« very 

alniaua neoeeaary.    C«rtainly no nor«, than would bo 

roquirod during an average week.    Anything nor« than thia 

will reoult in taking up valuaol« working «pac« «ad 

inoreaaing «pare« inventory oy duplicating th« function 

of th« nain «tores. 

6*1.1.10.   A« with apar« paita, a «took of fonerai engineering item* 

U ragular deaaad can be a useful aaaot to an am 

'•V-, 

ájala «took« should b« United to «boot on« week'e oupply, 

4.1.1.11,   Oortaia aaintonanc« and repair operation« nay require the 

woaring of apooial elothing.   For «xaapl«, gaa or duet 

•asna, oy« protection, glove«, acid proof suits, rainwear 

or perhaps clean roosi clothing for duat free operation«. 

A adnieusi stock of auch itone should aleo be considered. 
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6.1.1.12.    It mi ^ MCMwry for the workforce to have facilities 

for atoras« of their stmt clothing while at work. 

Thie storage can also be used for storage of wor* clothing 

during off duty hours if suitably adapted.   Jependent on 

cliaatic conditions it ia often useful for the storage 

area to be adapted to drying this clothing should it 

beeoae wet. 

If oentrsl facilities are not provided it will be n.oeseary 

to supply  then in or adjacent to the workshop. 

••1.1.13.   Fsoilitio« for storage of plant dotail drawings ani for 

spreading then out for examination are necessary.   Us« of 

a workbench for examining drawings is not usually 

auitable.    drawing stocks should be restricted severely to 

those likoly to b« required regularly or in an energency. 

Original drawings should not be retained in any workshops. 

Copies only should be used. 

6.1.1.li».   Operation of an area workshop »ill usually require seat 

basic office equipment for the supervisor to us«.   He will 

»••s a dosât top and a chair to use for his administration 

ani reporting work,    n file for instructions, notices and 

report forsw of various types will also be neeeaaary. 

* telephone for factory internal coowunication ia 

necessary. 

* notiooboard for general workahop reference will also 

be oeooaaary.   Often a blackboard and chalk will be found 

to be ueeful for discussion purposes. 
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Ì.1.1.15. If etitnl faculties «re not provided, washing facilities 

«HI be required in or adjacent to the workshops. 

Provision of a suitable hand cleaning material for use 

vith cold water can be useful. However, the additional 

provision of hot water supplies is preferaule. Jisposable 

paper towels will avoid the considerable problem of 

laundering. They can also serve the dual purpose of 

being available for general use in the workshop« 

6*1.1*16. Again in the absence of central facilities, provision of 

•ess room facilities at or adjacent to the workshop say 

be necessary. 

For the purposes of effective control it is usually preferable to 

have the clothing, washing and mesa room facilities visible fro« the 

workshop, ¿¡ithar a segregated area of the shop or a partition with 

•uffioient windows will meet this need. 

6.1.2. 

s I 

«a mentioned during discussion of organisation of the workforce it is 

usually convenient to concentrate high capital equi puent in 

centralised areas where maximum use of them can oe made. 

tfue to the frequent needs of major worK to involve the services of 

a number of work groups, it is preferable to group all the centraliste 

workshop« together. 

For exaeple, a job may involve fitting, turning, welding, sheetmetal 

working brickwork and painting.    Grouping the shops together will 

liait the amount of transporting and walking involved. 

Grouping of the engineering stores and spares stocks and also welfare 

and mess roo« facilities in the same area ia also desirable. 

The location of this central complex should also be considered in 

terms of its accessability from the plant.    In addition, positionUg 

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

to be transported and transport facilities likely to be used should 
W 
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b« ooneidered. 

Proviaion of «tora|« faciliti«« for plant «waiting repair, delivery 

of «par«« or roinatallation should also be taken into account. 

Ut ua now look in a littl« «or« detail at the aort of workshopa we might n««d. 

appendix .../A., contain« detallo of tha facilitila in tha central workshop« 

complex at a chamlcal factory. 

6.1.2.1.      Machina ¿hon 

It ia unlikely, axcapt in a vary large works covering a 

large area, that it would be justifiable to have anything 

other than small or apecial  purpoae machine toola in 

area workshops. 

Zn »oat circumatancea it ie advantageous to concentrate the 

•achine tool facilitiea in a central shop.   In tuia way 

maxiaua uae can be made of tue tools and in most caaea it 

1« posaible to keep man fully employed on operation of 

invìi vidual machine toola.    Uae of specialist tradesaen in 

thi« way has advantages in raising the quality of work 

produced from the machine toola and also extending their 

u««ful life.    The aiachine shop will be  orincipally engaged 

in the manufacture of apare parta from 3tock material. 

la addition there will be work involved in the repair of 

•Kiating équipaient,    iterine out parta for oushing, 

preparing anda for welding ani so on.    Generally the 

workload will be varied ani unpredictable. 

¿ecause of the variability and wide range of machining 

operation« likely to be required to satisfy all the needs 

of maintenance and repair,  the machin« tools should be 

capabl« of a wide range of uae. 

Lath«« certainly will be necessary.    In all probability 

two rangea of size will cover most need« unless there i« 

a particular piece of plant to be maintained.    The aia in 

•election of lathea should be maxiaua flexibility in opead 
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rane« covered and screw cutting facility, maxiSMS length 

bstveen head HiJi tailstock and raaxisua swing over tb« bad* 

H pillar drilling »achine   ttfiin will almost certainly be 

necessary.    The maximum size of drill required will be 

governed  ->y the work requirecLiitu.    For instance,  the 

aaxiaum diameter oi :.e;it exohan<;er tube in use may be tb« 

criterion.    Generally  1"   inches   iiameter should meet 

•oat caaes,    .ujaii: noeed rwii^e shouli be a"  wide as 

possible  to cover   i wide ring« of materials  to be worked 

on* 

siting of the drill snouli giv« raaximu« accesa with aaybs 

• pit included witnin  tne arc  the drilling head will 

cover.    The pit would normally ao bodied over and only 

uncovered when required. 

he tal planing or shaping machines «re usually a useful 

attribute ami also milling machines.    ¿ith all these tools 

the aia should be to obtain a cachine with a wide rang« 

of use and adaptability. 

Other equipment which will oe necessary include floor or 

bench mounted grindstones,  ootn for general use and ont 

especially  for tool grinding purpose«,    «n -ittachiaent for 

drill grinding is also useful. 

« sean* for cutting off bar stock will also be necessary. 

iiependinrf on the size of the shop,  either a powered hacks«« 

or a circular cold cut off saw will be moat usa ful. 

Abrasive cut off machines, hand  saws and fusion saw« 

generally will not produce a sufficiently square cut 

for workshop use. 

Jependin^ on tne sort of work required it may also be found 

useful to use vertical or horizontal borers,  surface grind« 

ers or other specialised tools. 

If these sort oi  tools are not in frequent desviad asti tost» 

ars local a»chine shop facilities outside the factory, It 
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tmj  be mor« economic«! to contract the work out. A 

thorough «««ina ti on of the likely rang« of work required 

snd local facilities should be wade before equiping the 

workshop, 

Iquipiiig the workshops coaplex with po^er supplie« greatly 

increases the flexibility oí tiieir use. 

Provision oî  wnldinrç pcwsr sockets. Monitored earth 

electrical supplies or low voltage supplies, com pressed 

sir and possibly fuel **as can be used to advantage. 

Lifting facilities in tho fo'-m of either a gantry crane 

sorving tne  full low?, h o." ta« shop or jio cranes sited 

over particular machines  «ill  ilmost  certainly be 

«OCOasary.    Tne cnoice of crane,  capacity and whether 

power or hand operated will depond on tne workload to bo 

handled. 

Zf a gantry crane is to be made use of, it «ay bo 

•avantageons to site shops in line and allow for 

of the crune froa one «hop to the next.   An extension 

through an end door onto an open unloading area will 

bo of great advantage. 

6.1.2.«.     FjlttBg ïiioi 

It is often convenient to c cob i ne the Manine shop with a 

fitting shop.    This shop will principally be engaged on 

tho dismantling and reassembly of items of plant.    The 

dismantling reveals what spares are required to rotura tat 

to working condition.    Often «achining work will bo 

issary to manufacture special spares or to boro out 

gs and make bushes,     .»ith the machining and fitting 

under the sans supervision,  planning of throughput 

•échine loading becomes a simpler operation. 

•sin features of the fitting section of the shop will 

bo sturdy benches with sui tabi« vices,    »ml imssl 
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h* required for degreeing uvl cleaning p-urts «ad possibly 

•aadblasting. 

If equipment in likely to üe very dirty externally on 

Waving the plant,   «r>eciU.   facilities will  be necessary  for 

cleaning before deiive   /  tu tue  workshop,     ¿na freeing 

can alao bt> cardini  out   In   trx» «ant» localien. 

£he re juir>;mont,a ner«   .re  an oper»   ire.i,   with goal  road 

access,  r.tediii und  . uter suppliti**,  >;oo1 drainage facili tie« 

with the '«©an« of trjppiry;   ¡olia", to avoid «irnin blockade. 

If oilc  or cue:.iiaala are  lively   to be  contained in the 

run off  to drain:;,   co:iiUiierut.ion ..ui>t  ue ¡.,'ivan to  the 

aoans of its safe disposal, 

•ithin  tha shop itself tuere is a need   for an opea floor 

are« in which to carr> out Ji,im.uitlinK operations on larger 

i toe» which cannot  t>e mounted on a oencii,    This area 

should  úe sarvel uy  *iftin¿ facilities,    * snail power 

or hand  operated iiylrau.Ua   prers in an extremely useful 

tool for t-;ip  workshop both to aid in dismantling and 

re-aese»bly of parts, 

la maintenance   >nd repriir work,  ,;ood use can be made of 

thenaorjpray v,j 3terns  fur juiliia,.; up worn parta. 

It i¡-, of Un useful   to put a:3Üe an old Lithe for this 

work.    If possible it should be located away  fro« the 

other n«chin« tools.    If this is not done,  tue sprayed 

autorial may find its way onto machine beds and so oa, 

producing accelerated wear. 

6.1*¿,>.     Fabrication or .veldin* ¿hop 

If It is possible to uite shops In lino to take advaataat 

Of a gantry orane,  the welding shop should be si tod atxt 

to the aachina/fitting a hop. 

It is usually convenient to coabint facilities for 
»V 
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fabrication of equipment with the gener.-il welding «hop. 

*0 the fabrication will  often incluí« sheet metal work, 

facili tita and  craftsmen  for  tais  purpose should also oe 

included.    It will be found   that tue major purt of  the 

Molding work required can be dealt wit»; by electric nrc 

Otlok welding methods.    However,  nome u*e will  be m*ie 

Of oxy-acetyler - welding .«rticul irly for oh«et metal work. 

In addition gas shielded arc welding nuch -m ar^on arc 

will be useful  for non  fer.oua »plications,    other 

technique« which it is usually uece3.<iary to have available 

Mill include soldering,  brazing, leadburnin;: und alno.it 

OOrtainly hot gas «tiding for thermoplastic materiale, 

Oxy-acetylene burning facilities will also be necessary 

for plate and bar cutting and preparation for welding. 

If a significant   imount of vesael fabrication, ia carried 

out arc gouging equipment will -duo be useful.    Usually 

tho naintenance and repair welding workload neldos consisto 

of jobs of such magnitude that tue speed of applying weld 

Miai plays any appreciable part in the coet.    i*lthough 

0l>2 or argon shielded K.I.vi.  welding techniques can result 

la appreciably reduced ti««a in completing * welded sea« 

as ooaparod to stick electrode wsMia,;,  for general use 

it io seldoa advantageous.    *ith short run and anything 

Othsr than easy to get at aoaas,    the tiae lost in 

•Ottlag up outweighs ite other advantages.   However, if 

la likely to be a regular workload such as frequent 

ll fabrication or largo bore pipework fabrication this 

typo of equipment will provo advantageous. 

2B addition to shop welding,  there will be a need for on 

«ito Molding work.    Pho ideal arrangement would be to nave 

Molding power outlet sockets installed throughout the 

footer?*   Mobile welding trans formers can then bo plugged 

iato these as required.    If this is net feasible a nuotar 
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Of Mlf powarad portable or mobile mats will M noceaamry. 

UM ventilation system in the welding shop must be given 

particular attention in order  to reluce fume nuisance. 

¿part from Uie normal fun* production from weiding and 

burning operations,  wi .h  equipment  for repair,  there la 

often oil anJ  chemical contamination   to be dealt  with« 

For 'on aito' welding ¿or* there Mill al.»o ut a need for 

Ventilation or exhausting e.juipr/kMit  in some cades* 

filo«trie or compresseci  »ir powered tuuxa or coapreaaed «ir 

powered air movers will inset thia need,    óheetmetal 

workinj equipment should include a guillotine, hand or 

power operated dependent on workload,  folding, rolling 

mad «hearing machines.    J pa ce will be necessary for 

•aterial storage,  a roarkirt;; out area,  a fabrication iroa, 

workbenches for welding and sheetuetul working.    The 

welding workbenches should be suitably screened to prevent 

are flash injuries.    Porta de screens will alao be 

tteeeaeary for general use in the workshop. 

* useful asset mi-;ht be « ornali furnace which can bt 

usad for hardening tools and small com ponen ta.    It la 

uaually aoit convenient to site tais in the welding «hop 

where the ventilation system oan cop« with tlie heat load. 

à properly organised tool and material »tore will also be 

required to serve the needs of Dot ¡ the machine and 

welding shops.    If the shops are of uny size, a full tit 

atorekeeper who can  ¡ervxee a d carry out minor repuira 

Oan usually Je justified,    as tne sort of equipment 

contained in a »tore of thia kind i« e*3ily carried and 

can uaually readily be sold, ¡^jod security ia eaaeatial. 

neeidea easily acceasible, «iry, clean racking, tha «tor« 

ahould contain heated facilities for storace of the oomtad 

•tick «leetrodea required for welding. 

,." *Sef1 Iè^P 
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6.1.2.4. 

ft* aood for woodworklaf facilities will vary connisorabiy 

*ilh nature of the factor/ to be nerve!. 

*• a ainiaua there will be a need for a workbench an* 

tiaoor atore ani  a circular saw.    If there is an appreciab- 

le workload, a banda*-  and pl^nin,, amehine may bt rehired. 

4ilehover is ta* caae,  u selection of portable toole will 

b* IMMful. 

ft* «hop should then bo supplied with the appropriato, 

suitably protected power supplies. 

X* this shop also, an extraction nysteu will om neosaasry. 

Xa tills cose to renove sawdust. 

Me2«5e 

If th# aalntcnance fiad repair «rgasUsatl«« Isolate* a 

•estralieed workforce to bt used on factor/ wide work, 

it Mill be necessary to provide workshop facilitici for 

«*U* «a site they will bt able to utüioe facilities 

atsllable in the urea workshop near en t to the workaito for 

work.    Howo»er, as the centr-Uised  force will bo 

B the «ore oajor reprd.r work, they will raqui re 

rataor »or* sophisticated worksiwp facilitiee titan aro 

nrorided la ares workshops. 

fsT pipework fabrication, a povyred pi]« bender, powsrod 

Muchine ani s cut off deviee.   '««sis, either a 

hacksaw or cold cut tin« circular saw is preferable. 

«esttUoasl equipment nay be roquirod depsndcat on too 

•is* of the workforce. 

A cold flanging awchias is a aost useful tool for 

pipework fabrication.    ÜU this, fiangine of pipework 

«at bo carried out without the need for wo lung serri oo*. 

ft an* tala •achias af CnotiMi* «* i 
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MUMMíüMAí 

•f OooelaWaFoîtaid« dlmttr, it «homi 6« cut off wit« 

•0>are tnd. and b« rag fr*«.    Providing thee« condition« 

•Tt Mt, sound flanged emis can be produced in a few 

•oooada fop noat .jervicea up to 1pu p«is.   .»u.lwork 

fabrication is another likely service required fro« this 

workforce.    ïho reriUire»«rJ;a her« are le», exacting. 

an abrasive c ,    cf; ,„u, .1 .e 3r a band saw will usually 

•0 «ufficienti* accurate for this work.   Of couree an 

oJditional «achina would onl/ be necesaary if th« workload 

Joetified it. 

-ith aU«lwork fabrication * pillar drill with a capacity 

of up t« V dlaootor «*y well u. found MWMary. 

Steelwork require« a eood level .«rfaoo with preferably 

• lifting jib with cecity of approximately ¿ ton. 

X% i« often u.«fui to includ. welding faciliti«, in tni. 

•bop with perhaps one or two weld.rs employed fmi u«e. 

*0»U« th« valu« of a fio*.*!* achine,  there will still 

•O a constant noed for -aiding for pipework,    up. bracket« 

-d ateelwork will *l3o provici, a regular welding workload. 

*• -ald.r ahould be allotted a aectioa of the worktop 

*th a «.neh, «o«* floor.paca and proviJ«d with suitable 

•oroening. 

«•OOeiated with th« workahop th«r« should be .tora«« 

opaco.    Thia ap*e. i. MëU9i for RolJiag atock- of ^ 

«d ataal action, for i«*.di.t. u-.    ¿toakfl .„^ ^ 

f*fl««l«had « a „^ baai. to avol<J ^ ^ ^ ¿^^^ 

W tfc» atockyard whanever a Joo cou.fl up.    4pM# ^ ^ 

roejuirod to .tor« co»pl*ted work «waiting in.tallatioa. 

SU« atora«, ara. do«, not nece^arlly naad to be U tba 

«OT»**o..    -Ol that io *ece««*ry i. th«t it la «itala 

*•••• of the ano* aoorwa, .nd i. raa ily aeo^bl. b, 

j- ^1 <ä.w *, 

Preferably tao 



loo nsceeaity of providing cover would ¿«pond on the 

Miar« of equipment likely to b. atored, the prevailing 

wsether and the period« of time of storage likely to be 

involved. 

6.1,2.6.  Ilontria^ ^-kjft^ 

opooiolist groups sucn as the electrical workforce 

of tüe rexativa^jf 8*11 numbers of men involved 

usually best orC:uiised on a centralised basis. 

Ooeooionally where particular circumstances make it 

worthwhile small area workshops my bn justified. 

Equipping of auch area shone will be basically the sao* 

SO for the general maintenance workshops,    .additional 

ltooo related to the apecialiat. activity will of cours« 

fes nooeasary.    H conduit vice and bender may be necessary 

ama also crimping tools.    Soldering facilities and maun* 

Of «siting nealin,; compound hill ulraost certainly be 

required as alno will be portable continuity testing 

¿•vices.    Spare porta and oupplies again will be related 

to need« of the  ires served by the workshop. 

to with the other centralised snopa,  the central 

Olootrical workshop wilJ  contain ths more sophisticated 

itomo of equipoent.    This will include fixed facilitilo 

for oootinuity ünd earth Uatins.    Lifting equipment 

for electric motor handling and possibly facilities for 

Wtor rewinding if tnia service cannot be obtained looollf» 

ielel*?. 

(taly under very special ciroumstancea would it so 

Joott fiable to «a tabi iah an area workshop for instrumost 

work«    Uenerally instrument saintenance requires fairly 

oophisticated and expensive testing equipoent.    Io 

Oidi ti on clean working conditions are essential if 
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Maintenance ia to be effective.     Ihe types oí equip»«;* 

required will depend very much on the ins trustent system 

which it is required to maintciin. 

«*ith increasing use of electronic control the training 

needs of instrument maintenance men art increasing, and 

also the sophistication of the testing uni calibrating 

equipment.    However,  th   difficulties can üe eased 

enormously if standardised ¡.inintenance procedures «re 

developed and employed. 

tteapite the increasing use of electronics,  pneumatic 

controls still represent the Major p-irt of the systems 

in use.     ¿ven with  thest system;-.,  une of 3taniardised 

maintenance  procedure« will reduce tht» training and 

Maintenance problems appreciably. 

6»1»2»ä,     digging Stores 

Äigging work,  that is, the more specialised operation« 

eoncernod witn the moving of equipment, will all be 

carried on wound trie factory site.    There will consequent* 

ly tie no need as such for a workshop for riggers. 

However,  if a special team of lifting specialists is 

neoeesary they will need a base from which to operate. 

More important a reco¿ni md storage area will be require* 

for their rigging equipment. 

this area should be dry and racking should be providod a* 

that equipment can be stored off the floor and readily 

accessible both for use and for inapection and cleaning. 

It is important that the job oí inapection of rigging 

equipment De the first priority responsibility of one —n 

•uitably trained for the job.    ihe conaequenoes of lifting 

foar failure in use can be extreaely serious both in 

terns of property loss as well  is life and limb. 

A regieter of all items of lifting equipment must bo 
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«opt «ad «11 th. ittM should be identifiable «gainst the 

register, H regular schedule for inspection of ali 

•quipment should be onerateci ani unserviceable i cerna 

withdrawn fro« use for repair or replacement, óuch a 

register and inspection routine are mandatory in the U.U. 

•ad other countries. Aie statutory regulations in these 

countries form a useful reference for instituting a 

procedure where no lejisL-.tion exists. 

It ii often useful to insude scaffolding and access 

•qaipaent within the responsibility of this group. Many 

suitable systems of quick erect scaffolding are now 

available besides the more conventional tubo and clip 

•yate«, whichever system suits the situation bent, 

adequate storage space will be required and inspection 

of the equipment whenever it is returned fro« a job. 

«Bgether with the scaffolding framework, timbers will be 

required to form walkways and toe boards on the finished 

Structure and also ladders for access. ,« many maintenance 

•r repair jobs are necessary in confined or inaccessible 

places, scaffolding timbers and even laddera get out up 

iato short lengths and t re autilated in other ways. Often 

••rough handling operations with heavy equipment boards 

•ifht be split or cracked and ladders damaged, ¿pillage 

•f oil or chemicals similarly can have a deleterious 

•ffeet oa the timbor. For all these reasons it is also 

tamsmtlal to oarry out regular inspection of equipment 

i*  MM. 

Ai provision of a central storage area with a responsible 

•»rama la chart* »•*•• it possible for these inspections 

*• •• carried out.    It also provides for oontrol of the 

inventory of all lifting or access equipment.   Missing 

items can be noted and searches can be initiated,    ¿ita 

items ia constant use on the factory or with scaffoldiag 
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•tructures in use over a ion<; period, the inspections 

must be carried out in situ at che predetermined regular 

intervalo. 

6,1.2.9,  Tranatyort .»orkshop 

»in essential feature of any maintenance and repair 

organisation ia transport. In it* most simple form it My 

consist of perhaps a i,uck truck or iiandcurt. The 

possibilities ranRB  wide "rom this star tin,; point 

¿•ponding on trie size of tue organisation and the work 

to be done. 

The purposes f«.r which the transport or mooile equipment 

•ay be used are simpler to enumerate tha.i tne variety of 

»•nicies avail iole to fill tne need. The main aim in 

»•looting tho vehicle is maximum flexibility of purport so 

*• to ensure maximum utilisation .;ith minimum capital 

•x penditure. 

For example, personnel carrying, carri.;e of small items, 

Oerriage of heavy equipment and say snow clearing could 

r«quir« the provision of a mini bus, a van, a lorry and a 

trootor. ,ai the a.«r,e duties could be carried out by us« 

Of a utility chicle, stable for towing and provided with 

P©w»r take off, together with a suitaoie trailer. 

ÜMido. tne duties mentioned in the foregoing paragraph, 

•©oil. equipment may be required for liftinC, access, 

••rthmoving, bulk material tronaport and material handling 

1« addition to tne maintenance and repair organisation, 

other function, within the enterprise will have transport 

•»Od.. These will irclude personnel carriers, mechanical 

handling equipment boti« in plant and in the warehouse, 

fir« tenders, factory internal ,;ood,, transport and 

possibly even an external goals fleet. 

If the factory is served by rail, .hunting loc«*,U** 
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for the factory sidings may jt necessary. 

The first aim with regard to maintenance of factory 

transport should be to contract out a6 much as possible 

to npocialieta in the field.      Owing  Lo local Circumstance, 

this may not  always be possible.     Jven when it ir> 

possible,  routine maint-nanc« oervicin« job* are better 

carried out on site and 30,1e facility is .eaewary for 

immediate repair«  whe.i  tiiae cannot really u« »ade 

available to  fit  the contractors programme. 

The transport maintenance worksho . then should be provided 

with facili tica in Ime wUh  trie  needs,    lentia* will 

include tue general engineering accessories common to all 

maintenance workshops    That in, grinding and drilling 

••chinee, power tool fucili tic-s, lifting facilities ani so 

on« 

Xa addition at least one inspection pit will be necessary, 

provided witn a suitaule means of covering when not in 

».    Uther features should include a re*dy means of 

»ving road dirt and accumulated ¿roaae, a degreasing 

tank for disassembled parts, well ventilated battery 

charging facilities anu distUled water supplies, tyre 

changing and testing equipment, high pressure greasing 

equipment, spark plus cleaning ana tasting equipment and 

wheel alignment checking gear. 

(fey-acetylene welding equipment should be available for 

bodywork repairs and extension hanJlaaps auit ably 

protected againat damage and 3hort circuit.    The hasarde 

•f using both these items anJ power tools in the vicinity 

Of gasoline should be clearly understood by all concerned 

aid adequate precautions taken.    Hie inspection pit ia aa 

extremely nastardous area in thin respect,    ¿teaming 

fstilitiea for gaa freeing of fuel tanks before any 
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repairs are undertaken should be provided outside the 

workshop it »if.    ,%nuthor nerious hasirJ  to be gutried 

again/it is  the Cirbon monoxide  ¡jenerited  when running 

vehicle engines,     .ithin  tut workshop, engin« operatisi» 

should  ue prohibited < *c»»<..t  for driving in *nd  out when 

th« ioora should b« o *>n. 

If it is necessary to teat run <5a¿inea in  th«  workshop, 

aa exhaust «xtract sv^Uc ¡.mould  be  provided  which Crin 

b« connected  t-j tï.» vécele exa. ust arri di. scia rr.ed out- 

•id« tii« aorKöhop. 

Finally ROO« i«.(m of collecting x.xl 'U>iposin>; of waste 

suap oil ia r.^uired.     ->«pc» riding ja ta«   luaiititiM involv- 

ed it  i.3 jiojyiijií',   vitn ,i .3i,ttjly ie*ú;nel  boiler to 

»ske use of it  ;'or anace ae>tln¿ .lurposea, 

atora;*» f..cilitiea -ill   >* required  for »..«.are    p*rts, 

en^ine^ria,, ,poa\s   ta.I  luppiija aal  for t-yrcn,  oils and 

sretscs.    (JeneraU./   i  hjy^l deal   ,,f buta covered  and open 

parkin«   u-«_ia are u.i.t d.';   *ound atoeaairy.     ¿via   would be 

for vehicles awdtinj   vurts   M.   ;'or  tm-j*  wn^a« aize 

or sha,« make it difficult  • ,  fit into th« workshop whea 

requiring servicing or »eint«nance. 

ée1.2«tt. '- Facili^ 

Ifctah Mon aite" work will be of a minor nature.    Al« 

•inor work will include true *»int«aunc« work, lubricstio» 

adjustment of wearing parta   nid so on.    In th« repair 

category,  tu« ainor .tarn »ill j« uut whicn can b« 

carried out on th« pi^nt with a niri.uua of  facilitie«. 

Facili ties in th«*« circmit anees will only be wfeat th« 

•aiateaanoe «ad repair cr«w can conveniently ourry vita 



«ore coarte*  uorV-    Mch ir bf^ ^,U vit, in , Wí^¡:rhon 

-111 need "on ,ite"  facilities for renerai of the 

fro« the operating situation. 

plnnt 

»•Jor plant shutdown -ork also generally involves 

«tensive "on site" work,    .iecause toe ,lant ie out of 

•enrice, working condition« are favourable and with «ajor 

itene of plant reaoval to a workshop is expensive. 

nnollj. work on certain major item« of plant, for ex^ple, 

•©Here, would always uc "on aite" work* 

facilities for major "on «it.» work will be installed 

i» the plant location, otner facilities will oc traneport- 

able from OM operttin ; unit to another. 

ri** tquipmnt will include lifiin,, be.**,. Spending on 

ttet frequency of use they may ue fitted with lifting 

trolleye,  blocka ur hoi.ls. other fixed facilities ui^it 

laclad, pipework to supply conpre*a«<i „ir, water, gas or 

•tern w to vent équipait or provide drainage. 

*ro*ieion of suoh faciliti».., would depend on the frequency 

of the work and the possible savings. 

aVrtablt facili tiea would include portable tool« as 

¿•Mrlbed in the workahop discussion. Portable benches wit* 

ti»ta and tool box trolleys can be provided.    ácaffoMinf, 

laddere, etepladvlera and pjaaibly hydraulic accesa 

•aaipatat «ill be necessary. Ufttng equipaeat might 

i»«l*àe jacks, winches, hoiata and lifting blocka.   The 

»P equipment Uats in appendix ... detalla aneli 

* •••ili «atonale and tuoi* etoree which MA be parked 

•» tut plan* eiU be uaeful is reducing eteree tripe m 
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Of fie« r„«n<M—_ 

Tha office facilities required by tho maintenue, and repair 

organisation win depend both on the eise and type of organisation 

which is net up. The office faciliti^ rehired by supervisore in th. 
workshops have already been mentioned. 

The remainder of the *uintena.«e stuff should be Housed  together 

wharev.r this i, possible. T»ie sititi*,- of the central of fica faciliti.* 

probably ic ,:oc,t   situóle aij.c   ,t   LO  the  central   /orkahop. complex. 

*y sitine here,   CMUU.^I,« tó,c. tac aajor port of the organis- 

ation will lit- .-i,.;plified.    Tao s.aff functions which are   co be 

housed in the contrai affi,* will include  the senior maniement,  th. 

«intende« ir, provean t .roup a:Jd the planning «roup,   the secretariat 
and w-iintena.ica file i. 

3y grouping in one tuildiug,  the identity of th, ^;,„iw,tion as a 

single team wit', u comaon aim can o. best preservad.     Jecretarial 
facilities can -JC ahared to ensure ^^ utilliWtion   ind dupUoatioa 

of files can be   voided,    .n "open plan" office syste,, e M be 

adopted with value  for boti» the Maintenance improvement and  planning 

«roups,    üy this means wuxiaun contact between the ,,e,aoara of the 

te«ma can be encouraged  to avoid duplication of effort.     ¿he   ¿annin^ 

¿roup will  oo encoure.; frc.u^t and r uul .r contact <,i,n  the 

supervision and workforce,    *>r this reason    it shouiu  b, ra«Ji]y 

arailaolo  fro« the workshop,   ,ithout  the need for pooole  to pass 

tiirou;jh n,h.r sections.    In addition,   ..»undproofing between this 

section and   L,e r-«t of  un, office shouli  be ad.uu.-t,.. 

«part  fro« sufficient deu.8 and  rilin, cabinate th* office faciliti., 
should include ;-;U>;"t,;e  for y l"lri ,''3, '.10 J _' space for studying then 
x» each office ar.a,  ut,, ,uf,ic. ,lt ,rni/in, boart,   ^  e,iui?ffleftt 

to meet  the c-,:;.i,,l  „,,,:, 0:- tUu groups. 

If facilities an. n,tmailable elsewhere in the enterprise and ar. 

not locally avaxla.;., it ,ay be n,ce«sary to iruuall facilities for 
dyaline r«prod-.;ti0„ ,,f dra,li:,a ,nd reproauctioF1 i)f flocuaBntB- 

-ithin  the plmuin, ¿roup,wall area will  oe n,ce,sary for diaplay 

of chart, ani programmes.    Great u,a is Mad. in some manning officaa 

of wall display« of maintenance schedules  and proxies.    Ua. of 

.«ch things while lookin, BMt impressive    are of  .uestionable value 

»nlesa they are carefully designed to achievo a particular objectif. 

Th.y m only justifiable if they carry out a necessary function which 

cannot be achieved better in any other way.    .¿I too often they are 

-r.ly toys which are the pride and jqf ^ aol. pr,occupati<m of 

•«• «an and duplicate a job which is oeing don. initially on papar. 

A docuaent which can b. reproduced and diatributed for ready 
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r«f«r«nee is oft«n far mor« us«, 

nm»n g«n«rally frequently utd to make sketchs«.    Provision 

of akttch pod. printsd with a square or ioonetric pattern can b« 

•tr/ useful. 

another ussful tool is a polaroid camera which can oftsa be used 

to eliminate the need of sketching altogether. 

UHI« is the way of ape-ial facilities will be n«o«««ary elsewhere 

la the central office apart fro« perhupo a desk calculator or two 

in the maintenance ioprovement section. 

In« subject of coswunicationa can perhaps be briefly discussed in 

tal« Motion.    ?«l«phonic communication between the centre and UM 

Wious branchas of the organisation and with the operations they 

oorv« will be n«c«««ary.   ,i recording device to receive non-urgent 

«••sages can be a useful asset for use of work requests and 

instruction«,    ibcteraal telephone links will be required also, 

nortioularly for th« maintenance improvement group and senior 

* radio link between the planning group or the transport supervisor 

wd th« naint«nanc« transport float can pay dividends on a large 

footory ait«.    iii«llarly a peroonnel ratto call system ua«d in 

conjunction with th« internal tjlo.uhoa« system cai, greatly reduce 

th« frustration« of difficulties in coutactiaj lîey p«raonn«l quickl». 

It also free« them from the discipline of leaving fr«qu«nt clue« 

to th«ir likely futur« location. 

Ä«#* système however do represent a fairly high inv«attsent and 

roquir« fairly sophisticated aaintenanc« technique« in 

if they are to roaaia «serviceable. 

17. 

UM policy of any maintenance and repair orgnolsaUnn —it bo bo «io 

to «alatala op«rational plaat at th« required level of availability at 

th* lowost cost.   This i« « T«ry wide ranging «tatenent and i« of littta 

•nino In determining action to be taken in any given set of ïïI rm—tntnto 
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which My «ris« during a day's work. 

It is necessary, therefore, to determine certain linea of action or 

•traUgy to be applied is general guides in everyday decision making, 

which in themselves will guide the organisation toward« the general 

objective. 

7.1. 

«»•»«rally with any iteia of plant it io possible to adopt on« of 

thr«« courses of action or n blend of tlu-  three,  to ensure 

«Vailability <»ß i-o'ir.Lr&.i.    .--¡achever policy ie to be ue«d with m 

particular type or item of plant uust bs determined in relation to a 

mssber of factors. 

7.1.1., Maintenant 

It is possible to apply maintenance to almost every i tea 

of plant in the form of routine servicing, that ie Inori«* 

•tion, adjuatuent rnd so on.    However, in this oontext 

we are considering the broader meaning of the terej. 

«ith major items of niant which have a critical role la 

the production sequence a scheduled maintenance approach 

la necess.ry.    Other factors which qualify plant for 

scheduled maintenance treatment will includei- 

7.1.1.1. 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 equipamit. 

7.1.1.2. Items «hose failure in service could lead to serious 

a-**rd to life and limb apart fro« those hasarda la 7.1.1.1 

For example, critical process control instruments, 

pressure relieving devices, interlock system«, fir« 

d«teotion or control eyeterns. 

7.1.1.3. Xt«as ia continuous process lines who«« faUur« la 

•ar. result ia serious process interruption. 
Jt* 
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It« whose complete Wlurt *» nrtr..nt .. major repnir , r 

r»pUc«aent problem.    For example item.* for «hici» a 

complet« replacement spare cannot „e justified as 

0o«t and delivery ti»e8 *r« exceasive.     ¿hie could 

include turbines, generating sets,  coopto«, blo««r« 

•r any raajor item of plant. 

npplicition of scheduled maintenance routine, to Mythic 

Other than such itemi,  ¿par*  fro« aervicin,: can le »d to 

«xooosive •aintenance und rap-tjr cost.*,    scheduled 

Maintenance tenda to be exuenaive bec.iuae of the 

organisation necessar• to ensure its effective application 

and b.cauce,  »j definition,  plant i* ov.^uled before it, 

workinc life ia    ully exploited. 

7«1»2. 

7.1^.1, 

At retaining work will be e«jrri«<I out on • «róstalo*« 

o««4a.    ïhio is not to «ay that plant should bo all«** 

to eoa«« work completely b«for« attention ia given t« it. 

«•porting of »alfunctionin« of plant «hould be encoura««i 

fro« tho proo«aa operators und -ïU, ervision.    additionally, 

th« «aintenance and repair superviaion should devote part 

Of tlwir attention to inspection of operating plant 

4«rln,j thoir visita to their are us of responsibility on 

tho factory,    «»hen «alfunctionii^ is detected of auffiele«! 

«•rlousne«« to aff«ct production, action to correct the 

Situation «hould be instituted.     ,ith practice *«d 

fonlliarity with the plant, often corrective »etion ean 

bo ootoralooa by the r««pon«ible «aintsnane« «up«r*l«i««. 

It* tho sake of completeness the sequence of 

footer« which will determine th« corr«etive action aro 

liaUd «« follow«!. 

1)   ** oatiaat« of th« •"—Inora«« of to« «ttlfvowtleni « 

''i4 

J 

*4   ¿*s .¿JéSüHÍ 
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tno probable progress of further deterioration, 

2) Tho method to be sdopted  to return the plant to 

operating efficit icy. 

3) Ih« «fleet oí  shutting down tn« pi »nt on production, 

«hether ,in inme'ii .te shutdown is necens »ry op if o 

convenient time cm ue -irrai^ed in the n« »r futur«. 

•)    ine jrailauility of .-.lan^wer .irvi repair facili ti»« 

nod spares and  tuo extent of •>; •«parutions neoessarv. 

5)   The relative importine« of trie pi -nt under 

consideration compared to other plant undergoing or 

requiring  »ttention. 

«nntnocver the import ti.ee of tne plant or the magnitud« of 

the problem, tries- < gestions muat oe answered.    Ihe level 

•f responsibility  »t which tn* answers  ire given and the 

•Vision »«u «m v,ry «¿ta tut rn^nitude of tht iBplicat. 

ion« of the pronle*.    However, training   ind ievelopnent 

•f tne maintenance  md rep,ir staff should be aimed at 

••••uragin« the major nart of this work to be carried out 

•t the first level of supervision.    This level should 

•©"•W be «ble to differentiate cl. o-ly between decision. 

•iinin tAeir mcope .„* those wita sufficiently far reaehin« 

implication* to require reference to higher authority. 

••ieret.ndin, is best reached on then« natter, if «Mí «ort 

•f recular hut infornai reporting sy.ton i. en<»onrnf««. 

At Mrs senior level of manau^eent is then able to reoogMM 

*•*• decisioM have been ,«ased to too hi«* • levol or 

eUerwi- mod can encourage acceptance of the desimhle 

ltvol of responsibility by their subordinates. 

3«rrMt operation in this sphere i. ntnl if .ach !•** «f 

is to perfora its proper function. 
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Á Mat important factor which is all too of Un neglected 

la taking these sort of deciaiona at all lévela is the 

affect on production. 

«Wc.ua« the maintenance and repair staff are apecialiata 

I« their way,  their aún concerna tend to revolve around 

condition of equipment und engineering standards of 

performance of work,    -ill too eaily they can forget their 

prias function is  to provide tne plant in a suitable 

condition for production when it io needed. 

öacisions on when to do » job and wnat ataudards of 

performance «re ueceaaary should always be guided 

primarily by production requirements.    That is, the effeot 

of their decision on production eitner in the short or 

loa« ter«.    The person making the decision therefore has 

«* responsibility of consulting the appropriate level of 

production manageaont in the process of arriving at his 

oonelusions. 

Of the queations to be answered li.ted previously the ene 

relating to the method to be adopted is the one which 

exercises the professional competence of tue naintenanos 

and repair man to th<   fullest degree.    In fact, the 

answer to this question is one which oust have been 

aaawered in advance of any failure. 

It ia the responsibility of the maintenance and repair 

•»ganisition to examine euch i tea of plant to detersine 

te» possible onuses of ultimate failure,    from this, 

aeaiiion« on whether to attempt to repair the plant 

it falla or to replace it should be nade.    Possible 

aotlone which say be taken could includei 

••rap the i tea and Instai a new one witn a spara 
«• be held la stock 

_*_   !. aar «riJ.       ,'• 
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îSLSir^   apares    heid in stock ** th#» 
£îTîSLttl# í'í;tml repair thoae p"*- of u whic* nave railed -»ad then reinstall. 

¡¡STî»th' iîCR1Mand inata11 a r«l»l*«««nt which x« to oe 
nî ?hí ,       k'  then ovevh•l **« ^iled item using eith.r 
le aÎîd ín ;rCV10Uä raeth0dS-    ^ 0~«*«ul«l item then E De held in atoe* ayuna t future  failure. 

Arrange for a iuplicaie iter, of plant  to be installed 
in the process line which cm readily oe brought into 

ZZZliTthJt the flilod item c,n °« —d '- 
Preplanning of this for«, ia one of tne strategy» reforr«4 

to at the «tart of tuia section.    Jommenting on each 

poeaibility separately: 

7.1.2.2.1. Xt.«a «houli be «crapped and replied where the total 

coat of repair exceeds the cost of replacement.    Ia 

••tilting tne total coat of repair,  the coot of production 

loea,   the co t of «Locking or preparing spare parta and 

th. need to maintain facilities or specialist «kill« 

for carrying out th» rehire .should be considered in 

addition to the direct ,nat,riui an, labour cost of th. 

work,    ito«, a:à0uld Je balanctd a{j;4inat tiio coat of 

atocking the ,:ure ite, of iiluat%   tn- uaticipat§d 

replacement fre^ency ,,< avail lbility o' replacements. 

7.1.2.2.2. *h. effect «, w nonliability of the plant during 

repair will de temine whether time can be allowed for 

dismantle for parts replacement or repair,    „nether to 

.     -took aparen, „»*. 8ptlPt| or repair worn ^ ^ ^ 

«•pond on the co,t of stockin., availability of spare., 

coat of „akinß or repairing i tana, balanced again, t th. 

tine avalla ule ani so ou, 

7.I.Í.Í.J. *,!«...« «ith . spîU.. is . „„pro*.. „.^ (||t 

top.g.i»g.   it ls . ^ wsy of „tidtiig MonoBtogilly 

«th fairly critical it», of rt»t.   Jy r,duciog tht 

«rg.nt part of th. «ork to a „iIliou. u „„,, „.^ 
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planning Of usï9of repair facilities.    This  3ytem can 

*• uttd to excellent effect when there ,re a number of 

idtntical items of plant in u.a.     The ability to use this 

•y.t.B of maintenance economical y i3 one of the strongest 

argu-enta in favour of standardisation on the email«* 

possible ran^e of propriety items of pl^t in use on tht 

factory. 

Installation of standby «pare items or iuaJlt can only 

bt justified by critical production requirements. 

Tot instance, in continuous production units where failurt 

of the item concerned win inwdintely cauae 3hutdown of 

tht unit and where the anticipated operational life of tht 

»nit it lest than the required period of operation of tht 

total production unit. 

If an installed spare must be included in the unit, 

prtcaution.3 must be taken to enture that when required it 

i. oapablt of operating effectively for its noraal anticip- 

ated life Si>an.    It is a fact 0f life that opérations 

ptrtonnel will use the item of plant  which «ivtn  then, 

ltast trouble,    AB soon as the line it?m shows any sijn 

of wear, tht operator will use the standby in preference. 

*• will continue to use whichever is the oetter of the two 

items until one of the« fails completely.   ,tt this stage 

It is not unuaual to discover that tht standby spm ia in 

little bette i- condition. 

Control of tht situation it therefore ntcessary.    Us« of 

Ät standby must be prohibited until the lint unit reiche« 

a» agreed condition, except for «ptcifitd periods of test 

riamine to entele its condition and rttoin it in working 

•r*#r.   ¿hangeorer to tht standby must be accompanied by 

• reporting system which ensures maintenance attention to 

Ät lint unit at the earliest possible time. 

»•MB nature being what it is, physical teaa« of r««tri||» 



uà« of the standby is preferable to rules and 

instructions.    If changeover time permits, installation 

of blanks in pipelines or perhaps the need to remove 

a section of pipework  from the lina unit  to couple up 

the atanduy »?an u<; useful .levices.    Locking out of 

electrical aupplii-..,   to¿v'Uu-r wi < ii n procedure for 

obtaining i.he key is  anuu.iu;' ineauts.     i'nis  tenda   co bt 

les3 effective Am-,  to   ta« ease with which looks can b« 

opened, or damaged. 

7.1.3. Whichever strategy is adored  with euch type of plant 

initially it will  De necea«try to review the procedure 

from time to tim».    Initial e'¡fcimtter¡ of failure 

frequency will tu-ed   :iodif Lc i.ion in  the lijdit of exper- 

ience.     J.tujiea of failure will vai\.'  from «h.it  was 

anticipated and spare part requirements   tino. 

Possibly the i,io.;t difficult factor to determine is tht 

relationship the various itei.i.j .>f plant bear to production 

•fficiency.    '¿'he  ,roiuction stuff will tend  to over- 

estimate the effect of failure on production uni will 

underestimate their ability to continue .iroduction in the 

absence of any item of plant,    rie per i enee will eventually 

•how the true situation,  usually   ¿s a result of a 

preaature  failure or otner unexpected circm/istunce.    The 

initiative in determine these factors accurately oust 

ooae from tne maintenance and repair organisation if 

excessive costs due to hi 3h spare stock levels, 

unnecessary emergency and overtime work,or over 

•aintainin   or plant is to be avoided.    If a maintenance 

and repair organisation operates without complaint« fro« 

production or service departments,  this is a aure sißn 

that the organisation is overstaffed and is coating 

than it should,    .'ithout the check and balança of 

*^j*li>ili*' 
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difficult!« and complaints  tücre will  u,,  no ao,rchiui, 

for better ways and ueana of ensuring ,n efficient service. 

¿.*r*n HID ./¿i^fH| 

It i. well recognised th,r. safety ,t work i, a ,att«v for concern .imply 

from *n economic standpoint aP-rt  from any hum.-,»  consideration. 

Jecauu. of tae nature of rfl.iaten.wce   avi repair work and  tue   tools which 

are used, .,aintenunce ,,en are :,robabl>  expend  to uore acci íeat ri;ik thai, 

any other t;rou, in a factory.    „i,0f   the, h,ve ,o.3t iafiuenco  on the safety 

of others through their ratability to e.wure   plant in rue  to operato. 

-very raan in the <flainten*u,e and r^ir organisation ,vu3t be aware of tais 

responsibility for himself and othsre.    He must he  trained to work safely, 

not  to take shortcuts,   to be sure of tae consequence., of hi* action«,   to 

keep hie workplace tidy ;iUd his tod« in fcood safe conlition. 

Safety muet always be mppermost inhis mind so that nis reaction to a job 

is not »how can 1 do tnia job" but "how can I do this job safely». 

Hazard, cannot be eliminated from maintenance and repair work.     However, 

accident» can be eliminated by recognition of the «wards and selection 

of the most practical means of controlling them. 

To obtain a consistent approach to safe workinc by naintenunce and repair 

men i. a long and difficult proceas.    The procesa will a« impossible however 

if the «anaee-ient does not show by action as well as words that they too 

are committed to such an approach.    Hen will not keep their workplace«! 

tidy if their workplace is tumbledown and uncured for. 

Guidance ia aeceaeary to establish r.'eans of tackling particularly 

haaardoua operations and facilities must be supplied to uatch »e lamine*. 

ions or guidance given.    ?or example procedures should be established to 

cover the followingi- 

Öuarding of moving machinery 

Isolation of maciiinery for maintenance or repmir 

«ntry to vessels 

Flame permits (for fire risk areas) 
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«tcceaa to nid  «if« working on roufs 

Opening of pipeline. 

Provision of   .Jo _. i\.;  wel:'»re  :' ..-ju ti-a i;  -»notier IMHIIUS of   ltiuoi.3tr iting 

tut or(J'.mijaLionr.   ;<-,nc*»nt   for tu«   *?i:btiaf ofitrj «Mploy«:«::.      nach 

faoiiitita  will in-.Iij.l«.   »i».,,. .t"   toilet  ~«r\!   Wi-.hirif-  f ici^itien,   faciliti«» 

for th« storage an:   if neotaaary,    lryin,.: of  clothing   ini   a means of 

•torin.T food   mi a ani tibie pi >-;e  tor cti.^ it. 

¿*ptnd«nt   on  trie indu^ry  concerned   taore «ill be ¡vitcific probi«wr» with 

rtgard to inJuBtrial distaaeo.    ''or exiftiplç,  nmwroua Hazards associ attd 

with toxicity in the cnet.ucal industry, du.it   i.ad pm-uaocoaifj problem in 

aaay industries   md   min cancers  fror.-, extx»r>>ire to mineral oils i-i 

tn¿in«eri»ij¡ industries.    ., en <:i   Liey  prol..,^ r»; n^e  their <JWI 

precaution«  in tue * ay of instruction,   procedure,  washing facilities aiti 

provision of protective «ytfpm-it.     .-»tttnUo.-i  tu this« frool«».3 by th« 

organisation -ill ;j«t  tn« minimus standard  for employee welfara on Mhictl 

to build a netltuy abroach to »afe working. 

*%a th« Mix« of «a organisation inert HO«« ¡H» it oteo*»» noottatry to 

tatuüli3h rules or  procedure for  it« optr.it i<.:n.    i'ne aim r.hould bt to keep 

•uctt rules  and proctdurei  to  tao   ibnolute uinirr.urn necessary to ptmit 

tfftctive oper tion   >f  tne organisation,      ¿very  procedure or rult rnuat 

be estábil sued, on the  basis of a rec-:;nis(.d   '¡"ed an 1  mist   dave  u specific 

oujeotive.     Jouc- rulea *ili  UP «wdatory, «tnerally   for -. , r*t.,   or property 

protection    purposes or naybe for   fi-rmeid  re..'.i-ns.    /or ex triple,  no 

•••king in  the fuel rtor«,  or lectin of autUorination of expenditure. 

Hon Bund itory  procedures and rules will   ¡jeaerolly apply  to operatio« of 

organisation  to   ivoid   the    o-isibility  of du]licition of effort,     Iht «!• 

with these  ¿ill bt to tnaure that  others concerned are confluiteti whoa 

particular actione -re bein,; tok^n.     rhe «aeratiti  need  for mito of 

thia kind  in  to enaux-e  tv;'-   taty leave th* Maximum KCO:*   for the exercise 

of individual initiative.    ?oo strict  a rule  book  ¿ill inhibit initiativ« 

and prorido reo«onu why people should not ¿et involved in particular 
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tor the maintenance   an!   r,.;, d.r o-g mictions   ¡>roc«'i,.rc.-   -.re durable 

.»part  from those  sreviv.-...-j.lv ...-¡tin,lt. î   u,-..;«..  .,•,-•,,-,.   ._.,   ,.,    , 

.'....OCify   tue   functir>:î3  of   t h.>  virion.-   -,-,• ,T- -   *v ,   . •-.i„  v.itiou,, „¿ojp.,   icr¡,an¿ Ine organic   ion. 

.Viese  «in in,-ljd«  .•roeeJure-. j'.y<;"ninr 

«ori;  ..«'luette 

'»lltico.tion anU reporting of Coats 

UuJ ,'ttting and budget control 

JiacusBing each in  turn: 

Cf •1 •      -ork re y..] <»,<¡t:« 

•. properlv «rCJni«ad written work raient ayate,* can Mervt U»9 

purposen, 

First,   -u-OYxde  -, visual  record  of work backlog  and  supply the bari* 

fur planning i.uiutcM. ,uce  work. 

Second L:/,  provide info-,..t. LIJil  for ase  in «ietor-rdrdn« where 

•ainteaance improvement effort   .,ust  be applied. 

fhirily,   pn.v.de   tue  baai.M   for  a n.iatwiaace co-itin^ oyaten. 

¿her« „re ..r^fty w.,y;j 0f -om,,   <,)OU;: org.i»i9in,; a won; reuest ayat** 

but  th* ba.aic  er.Boriti.aa  of all   *f  ,:iv.(fl ;ire  ,U[Ilil (r.     ^tlU     of a 

ays tea m current   uí-e ir.  .UenHed in  -.pueniU ./A1.. 

* workable  worn re-:ue:j¡.  sy.item r,wjt  couarine ,,  w.-itttìii  record   of  the 

work requemad,    „i thout  t-.ia,   compio Mon of maintenance and  repair 

work dépendu  on the ia.,«urv   of t.:o .su-orvision.    excellent   r-.   theue 

•ay »e,   i::evit..ulj   «sinutiu wer,; «ill   ,,t   Cor-it Le:, .'".JOIUT or 

1-tt.T,   ivlth  ^eriu'4« confluence:- in tei:,:,   .if ,:>r., iuotion lo.;st 

property dawa,^ .aia   n.ybe  ovon  injury   to ¿.eiwrnr.. 

Iht written worK request oust be arranged  fer ¡ninlaua affort und 

tla» to coapile   uui   will  cntai» certain uey information aa followal- 

Location of job 

I tan of plant concernei 

¿ascription of defect or name of person tu contact 
for dataila 

-%D indication of urgency or tiraa by which ooapletion 
Of work ia requirad 

Goat cantre ti which charge ia to be mût 

•I: 

Hi 

la 
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Jute work request wua placed 

Name   of initiator of .'o-k reuest 

Subsequently   the work re ¿ue.-t i-.u:;t a e ^xvea a reference number 

fop identity  purpurea« 

ä carefully <ier?it;iifd  won; request form can ensure  that  the initiator 

is reminded  of  ta«r;e  needs when placing ni s request» 

9»¿«     nllocaLloii otti  riportili,: of Cyat« 

worrect ¿»llocataou and  r<;portj.ntj of maintenance   md roaair costa 

is nece.'r> in   at:...  iuj  •.-.iL«."'  •:„::><i  proùaca'- More   than a :.»in ;le 

product,  i:   the  true   production cost oí' each    redact i i  to  be 

established,     .ipurt  from  tu..s objective,   t;m  t;i «interi <;u:e .and repair 

oi'ganis itiou  itself h   ~ need of a breimown  of their costs« 

This cost  òreo.kdo.<n  provider;  the necessary inform a tier,  to en . <le 

future expenditure budgets  t.w Je dr^m up.     ¿hey --ilso provide 

information  for co:;t  control oy in.lic.-.tirj^   irear, of hi;;h expenditure 

or trends in expenditure in any  particular- •¿rea.    i'arta<;r 

applications  include  use of the inform»liuti provided to form the 

basis of ei¿ tin.:; tin.-;  costs of «fori; 00 th.it decisioni; ou repur or 

replacement  or economic  fea àoility of proposed modifica rione can 

be made.     Tne  cos'.s  also  fori.; t.-i« major coarco of information for 

the maintenance improvement ¿roup« 

AS with mot;t  tilings coinoronise is necessary in determine  the  form 

that the cost  repartía;, syntet.i will ta;.--.    21 ie  compromise  will li» 

between ^hat irií'or:.i -.«.tion i y ie.sir ..,le  and  la--  effort necess .ry to 

allocate ani  report it.    Allocation of cost?-;   to ti:e correct cost 

centre has  to  be done  at source.     The supervisor xr, the only person 

Mho is aware  of exactly wnioh joon his ;.i n are occupied on,  for how 

long and what materials tliey use during the course of it.    He of 

necessity therefore must spend 3ome of hia time in reporting thi« 

information  to  the accounts department. 

The more information he i-> required t, report the greater inroads 

it makes into his supervisory time. 
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For the purposes of proauct coating it i„ obviour.ly necessary to 

«.parate cierges on  tiús Daair,.    If  t ißre are ., „Ullbflr ljf ;;1 inta 

producing the Ba.w  product, differentiation between thes« planta is 

useful  to Jet rnine which of then is  the mont efficient. 

Shi aort of inflation moat useful   to tue ^iate.u.uc. and repair 

organi«ation is the co,, or m.intuiniu«; particular i te;,« of ^t 

or types of plant,    x-or instauce,  cost centres could include» 

pipework,  pumpo, heat exchanCors,  centrifuges etc. 

In some plants particularly significant itetna uf ,quir,nent «ay be 

worthy of special attention,   ,erlr,ps  a waste hi.t boiler or a« 

autoclave or a   ¡ic^ing machine. 

* typical oo.-3t reiiorting system would  consist of a eerie« of 

nuabers each representing aoa* aspect against wnioh costa are 

required to be collected. 

For instance: 

represent trie plant or product 

• representa  the class of wirk,  for 

«Maple,  routine,  shutdown,  ener^oncy, 

expense us.-soci.^.ed  ./iti capital work or 

work  to assist o.-'or »tions. 

• representn  the 'jrou•> uiiiertakin,; the 

work:  area or centralized force, 

electricians,  instrument mechanics, 

civil  trades. 

• representa  the ty e or item of plant on 

which tne work is carried out. 

2 digita 

1 digit 

t digit 

2 dicita 

*• m ejcaaplei 

i 

I 

• «oui* be one oí up to <>9 product cost centren. 

• oould be routine work 

• could be work carried out by the are« work foro« 

aaaociated with tue particular product 

• could be work carried out on puspa 
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2h« tine aptíiit xnd any u.,.t.rials iu>ed would  be reported ajuiuat 

01^04»     The variations   that can be applied   to a basic systeu of 

this sort uro limitiez  '»at can be  applied  to isol ite whichever 

source ->f expenditure ia  reared.     *he extent ;tnd detail  to which it 

can be applied „•M-.t  of course depend  on what detail it is practical 

to expect 3Uá-**rvÍ3Ío:'  io  :>upplv' a.; input. 

If further information is  required when investiga (.inj causes of 

Maintenance  coata,  copies of work requests Can be retained for 

future reference,   .n.^r.-r i-.y-t-.j, in exanpled in appendix .W* 

9.3.      Judaettin* and Budget Control 

In order that reliable«  iorec&sti n& of product cost« can be mad« 

it is necessary for  the maintenance   u\d rep »ir organisation to 

forecast the  future cost of maintenance.    'Due budget thus produced 

will then serve ¡xa the  oc  t objectives  fur the period concerned« 

Ihe budget also serves an a . -rdatick against  vhich to measure 

the performance of the organisation,    dy its use,  abnormal 

ocourrancea or trends of cost can be observed and corrective 

actione determined. 

It will be realised   tuat  it is not posaiule  to forecast  accurately« 

exactly wnat  trie future  .Jill brin-;,  but it is poauible to foreae« 

the likely trend of  the immediate future,     iiy doin,1; so it it,  possible 

to forecast future costs aaaumin;- nothing extraordinary will occur, 

••hen sich occurrancea   ¿o  inevitably happen,   they  cjn ue reco;:niaed 

and their impact can ;>e  anolated.    ¿'reparation of budgets is an 

exercise that improves with practice.    Jud.^et preparation must 

iaitlully be uused on previous experience»     ¿he more often budget« 

have o»en prepared previously and compared  with subsequent 

performance,  the more apparent will normal trends become. 

H typical bud^ettin¿ exercise mijht be organised -as follows; 

The prelude to budget preparation would be tho formal presentation 

of coat« incurred over the immediate paet.    «B budgets of necesoity 

mast be prepared in advance of t.ie period concerned, the complete 

costs fertile current period will not be available.    ihe perfontano* 
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against budget for the previous  period  then will  .>• the beat 

comparison available.    Thus we  would h »re 

itadget for previous period 

Actual coat« for previous period 

dudget for current period 

'»ctuul coats to dite for current period 

«4» ostinate can now be ra-Je of the likely outcome of :tetu4 coats 

for the current period. 

This information then represent« the best ßuidt to future 

parforaooce.    Next it io necessary to iaolute mijor cost item 

fro« the actual performances.    Thee» should fall iato two Citatorie», 

those which were anticipated and those which w«re not.    Further, 

item which were unticipated »y the budget which did not occur 

•hould also bo identified. 

Oace this tort of information hua been isolated one i> left with a 

background of cost which is ui.Uo up of otvU.1 coat joba.    Thons 

generally will be routine maintenance or adjustments *»l no on. 

On« oan assume, providing no extraordinary change in plant i« 

anticipated, that these coats will continue to be çener »ted it the 

•on» rat«. 

Inspection of all the other major items ia no* required  to determine 

the likelihooi of a repetition in the next ¿ju.l^.-t ."rind. 

Inspection of tha«:;   uid indeed  the routine  or b.tcic^rourvl eoe ta 

must be umÌ9 in the .li-ht of infon.wtion av li'Uble  froti i reduction on 

the buijetted production ratea  for the i'orthcomin., period, any 

plant extensions or moli fi cations propoaed ani any m »intenaüoo 

improve* *ut wor* anticipated.    Uavinß determined the likely work 

load in terna of current costs it is then necessary to v^ry thesm 

with reference to trends of uateriul o«.i wu&es co3ta, 

*y tain asaos the budget for tarn forthcoming period can be built *#• 

lo««ver, before; it ia f inaliat4 it ia of tan useful to wake a few 

I.    for instance, ovar a faw years, ratios oatween labour ai 
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mu cu ba a«tabliahad «lüMth. nomai ralation«hip 

»tract aaiataaanc« eoata and coata of «•Intanano« by 

••ploy««*,    * ch««k b«twaan thea« ratio« and tha propo««d 

b«4f*t can avoid tha po««ibility of budgatting for far aort work 

than th« nalntanaaca t«aa could poaaibly handla, or altarnatiwiy 

predicting coa ta which ara lowar than will  >• ganaratad eiaply 

fey ««at lew/lag to «aploy th« currant workforo«. 

•a th« oircunatancae, othar factors »ay ha«« to ba bono 

U «lai«   For ina tana«, anticipated ovartia* lerel« «ad prent* 

payneata involved.    Ala« th« aaount of nonnaaintananc« work to ba 

•arriad out by tha workforce.    Thia could ba ainor capital work or 

plant nedifioatioae or iaproveaate. 

Ofefl—tlj. th« aar« icapreheneive tha coat reporting ayote«, th« 

aAanler identification of extraordinary ooata will b« end th« «oro 

realistic UM budget foracaat.    Anothar iaportant point to ron««bar 

ftn th« a«ed t« fully docueent tha considerations affaotiaf tha 

fevlls ap of th« current budgat.    Without thaaa reasons, it will aot 

I* »aeslbl« to sake auch aano« of it in twelve «oaths tiaa when th« 

eedgattiag txarcia« 1« du«. 

áocuawntatiofi ia alao nac«aa«ry if th« budgat ia to ht of «M 

«wring tha budgattad pariod.   By organiantioa of th« budgat into 

ajosthly expenditure, control of nainteaanee expenditure can b« 

amorol «aal throughout th« y«ar.   A« far a« poaaibla tha aonthly 

predictions «hould b« reelietic.   Anticipated aajor «panditur«« 

afcottld fe« Included in th« aonth*e budgat thay ara axpaotad te ooeej 

if «so of th« budgets for control ia to b« uaaful. 

If th« tiaing of a job ia not «xaotly pradictabla, th« anticipate«: 

•tat eaa ba extracted fron tha annual figura and injacted Uto th* 

fettdget for th« «oath at th« tiaa it occur«. 
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10»      "Ort*.   JC-i«l\vO^  luiJ   i»W.<K  i^tJÜ^-üi^iT 

Many techniques exint which can ae used to determine the efficiency 

of the workforce.    They are generally baaed on tue principle of determining 

the work content contained in the taska to be carried out and comparing the 

sotuoi performance of the workforce with them. 

These techniques in themselves do noe provide any control of work* 

Control of the maintenance work will al way« rem dn the .rime function of 

the maintenance supervision.    The techniques, of *ork tneasuremeat however 

do provide the neceas *ry information for the supervision to determine how 

»any wen they need, and whether efficiency of work is at an acceptaole 

level. 

It is suggested thai, initially the leas sophiaticated techniques are all 

that «re required.   The «ore specific ani sophisticated techniques are 

OMtly to apply and require a good deal of understanding oy supervision 

sad the workforce if the coat of installation is to be ree verod by 

increased efficiency. 

irle fly the more generally used techniques oro outlined together with sous 

idea of where ami how they con be utilised.    However, mo3t of the techniques 

cannot be fully developed in a paper of this scop».    Kuch has been written 

on these oubjects and expert guidance is   IVJìU. le if it i< decided to 

proceed aloa;; any particular line* 

10*1    JgtiLâiklà£ 

•feile «ork study in itself is not a technique for »eaeuring work 

it is the background to most techniques.    In addition it is an 

invaluable tool in all aspects of maintenance ani repair work, 

ranging through the administr ttion, 3u¿.ervinory and work execution 

fields,    wertainly all the Maintenance Improvement Qroup staff should 

be familiar with work study techniques and also the i'lanninß Group 

•Uff.    Preferably 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 './ork r.tudy pr-tctitioner. 

Use ol  the work study   >ue  t.ioni n/, procedure by maintenance 

supervision  .«hen deci i nig ;:ow  to ononis«  their work,  can recult 

ÌB well or/janined  working procedure«. 

Kajor ov-rhaulc or r-?r, tir procedure'? <~f critical itenss of 

equipment are   in t'¡.;   province V the  work ^tuly <•".:..• ueer. 

Ordinisution of the wor.vforce,   <.iminiatr ;tivo    roceJures,  costing 

3y;5ti*m^, layout of  wor^sao.'t.. mu tyj o.--. <>f tools ,ui » ec,uipi.ioat are 

aloo sultani ,• aujjects  for his  trained  ;<;vproach. 

The mo.;t b oie form of  vor* measurement is contained in the Various 

practices of estimating. 

In its rirnule-it  ï'jra -MtimatinßWill consiet o„' uecidin'; how lonß 

a job aay take and  how nuny tiien are required,  based on the eutiaators 

previous experience. 

The procedure can be refined by collecting  avi knowledge of 

experienced ueu,   by comparing actual  performances against eistiraates 

and by collecti.ii.;   .imple data on  a»e quantify of work contained in 

jobs whoae    erfortiituce  time in known,     .'or exanple,   «im.ile  factors 

can be determined  for tae installation of pipework b toed on the 

length and bore of  pipe,  with Modifying  facton-j defendía;; on 

accessibility of   'aie piperuu,  nuaber of ;><?nds arid  r:o on. 

•fork sampling in a useful procedure for comparing perf srajanee fro« 

tine to time,   to determine treuda of performance and activity« 

For instance, measurements before and  afte." a change in organisation 

can indicate whether the effect are beneficial or not. 

The technique is ba:?ed on statistical  probability and  consists of 

sampling a number of preselected  factors on a random basid.     AM 

number of sample« required can be detonai nod to .^ive  the required 

probability of error. 

The technique is simple and rei¡ui res a minimum of instruction to 

apply.    The results it produces, ho .ever, ar   only as specif Is 
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ao the factors selected.    The procure is better used to compare 

Chaise in tue fue tors over a period,  rather tn*. to uuantify tuo 

factors tiieiflatilv«3, 

a typical application cf the teenni ¡ue w.-.,s it« use to determine 

change in workforce activity over   » numoer o' yeara. 

The factors selected  for study consisted of three activities,    orking, 

¿ravelling MUí Jtun:ün/>.    These factor» were then defined in some 

detail for tho observera 30 that tno possibility of different 

interpretations of activity by différent osserverà could be 

alninised.    In this way successivo surveys oould confidently 

oe compartid. 

*m * simple example,  a rigger standing waiting for a load suspended 

fron a crane to coste to him, rai^ht ue classified "¿orkina" by one 

ousorvsr sad 'Standing" by another.    * predetermined approacn to 

these sort of situations is necessary. 

Xhe method of observing must also be defined,    i'or example, an 

observer sampling continuously as he walks will get different results 

to one who proceeds to .-* particular position, any the centre of a 

workshop, before sampling.    In the I»tter case for instance, the 

knowledge of his .¿remenee will result in chiu;-e of activity of the 

caen under observation. 

*n essential factor in any of theo« techniques w:iich involve 

ooaervition of the workforce is that of r artici potion. 

The workforce must be fully aware in advance of wnat is being 

undertaken, and what it« purpose is.    If this is not attended to, any 

result* obtained will be questionable.    It is u simple matter for a 

worker to spoil the results by reacting to tue preoe/ico of the 

observer with t spurt of activity, or by complete inactivity.   *t the 

wmry worst, «Application of observation tec^ù^ues without workforce 

participation will result in poor industrial relations and even 

strike action. 

10.%     «MlYtlPHl   und ävnth»*!«  .Qrk U^ar^Bt 

Thome descriDtiona an anelimi  kr»   kbm MAM 
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referred to e ¿ri^er.    In effect  Ucy   ,re an extension of the 

techniques of estimating comoined with wor.; study. 

In essence they involve t-ie reduction of  my job to minute detail, 

the determinate..)!! of the time repaired to perform eacn element and 

reassembly of tiie éléments,   together with suit-tule allowances,   to 

give performance timos;   "or compiete joao, 

•»gain uuch information is av.il-4bl<i fron Consultants who specialise 

in variation  on  the basic  i iea   aid who have?   ».Ire.ty collected  or 

produced   dit t   ror  OjiUis ;   ap,   ;.,;•  syntn-sisin..,,   jOJ   tii.es. 

Introduction of any s./stum of tnis sort ¡nu.st oui;/ be unlert.uten after 

a careful study of Uw  .„diaon-iiuu ani  repàr salatini to determine 

the needo  for iaprove:.-isit.     i'ne  tecñiu-iue  to bo .-relied uuat ;ilso 

be carefully  ¿tudiod and ita  fitness for the resulta required 

determined. 

•igain full information Must be mide av  1. . ,.!••••  to the   «or ..force *ho 

rauat theuselvea be c evinced of  U- uoed  for th.* system,  and sae 

sooe benefit in it for themselves. 

Often tliese  teciini síes are  applied as the baisi.-, of an iiicentivo 

scheme for payment of tne workforce. 

¿<e¿lect of iiny of the aspect?. ¡ae.it. oued c.« result in complete 

negation of any benefit:!   mich ir.if,.,t be ex ><;cted frota ine project, 

i»oor results recorded in a ìiumo-r of organisations have rtnf^d  from 

oonplftte rejection of the Cysten uft ,r U reriod,  or continuation of 

the system,  operated ut shop floor level  jurel- with the purpose 

of guaranteeing an -icceptaale level of take iome ,¡yy. 

In either case the ayate« has uercly becoue on expensive exeroia«, 

Voor appliciti'jn or auch schemes cm and usually are accompanied by 

deterioration of industrial relations based on LICK of confidence 

in uanagenent.    If the scheue is instilled aa t.ne basin of incentives, 

it is very difficult to jet ria of, if it dousa't work.    at best it 

would involve an extensive "buying oat" situation. 

¿"he author ia convinced th-u. it i-: necessary first to explore fully 

the len.3 aophiaticated methods of i.n.jrovin¿ efficiency.    ..hen 
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efficiency oan be improved no fart.,r oy t;10s,> r.caa,   tneu i, the 

081  t0 eX-)l0:^   til9    '°re  •;1^-^1   •**».     •*   tai,  U,,o  bota t'ie 

staff *ud  t.ie workforce tiie^vea  .ill  ..ave   Uvacei to  the „t:,* 

wrtero tiirty acco-.t   .md uu^r-tana   ,„•.? procedes. 

Tht fowgoin,; tliscunaion,   together wilt, it, apneadicea,  i. lal#«i«, to 

iirect  Lao reader t.,,*,,!« .« unierst.ndin, of  the factors waioh muât b« 

.ordered in t,t .ett,,, U(J  ,ui oprati,, of a  ,u,,e«..u;e ,wi  r,v,ir 

ordini.natici ia any in.iu3lri.il e:iU.-,rj ,,,•. 

'Aie factor« whi ;h will   iffpiH   «oi^n«    . <• ,. u 'llle«-'' »»election "f aac  lorn, of organisation or 

uuotner,  or  .¿option ai' une  technique or  anotan   ,re indicate-!. 

It -ill be a l>rtfllt r,o„ tUe Ji^cu^ion  t;,u   L,r, iB no ,in,le «olutio« 

to the proulema of rndat.niace ,,H   re,,ir.     ,ny orfani« lt^  ;, siu,*J 

by tae load circumstance* :iSiä  the jot, it i* c;,li,J ,t)«n to .lo. 

It is novel   :,,.,.   tao  iafor^,.i,m  „roviJou  ,ilj    ti iit3t .».«.rJ.,L   in nettluj 

up orcanimti..«» w,iea ,,<*t  initial basic iu.-e.Js.     .lt^tiwly,  where 

organisions aire,.y e^-.t,   ^raap«  ta,   üM.».-.,-.io« ,ul ,dd A„  .i.^in^ 

future   levólo*»,,-;* or «tren ;thcaj a;- auca orS-,ráa-itio-w. 
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float 

TER fl  J *i  o L C G Y 

•<efeiv   v:¡   _!_   .-..Uo .-»r   :i.'.eU i.,.*c:iiu«ry,   plp«wiriif 

«wìttìio ir,   (J.O...ì; -te.   «.lich fonm   i ^ trt of  u»y 

i'--G.I-icUou or  -i-.^/icc   f .cuit-,    >r   iny     rou;. of 

i tora;, or fe-.H^-ri'Mt   w.._;i  compris ¿   «  ..rrdijcUc 

or Sir/u*  i urlìi ;.v. 

»on 

ftaástaame« 
In u<se4  -is   i ,-(Jmv.i   t r..i  to lieacrii.e overall 

MtlviUM   ,f a     ,i«.t..n.-.c.   „i.   re   ,.i, or^ul^tio«. 

<h«n uss-i   in    »   îf-cific  .riìn it   re >r.<-   to   tne 

«•rvicia,; oí   t,i ,„t wriici  i* in opor ;iùe  .-.oiwitio«, 

to endure contint  o^r.tio:,   ,t  -.40  -y.^r+l i„tì 

Of efficie.^y.      :>»¿:.;   wouli   inciaie   I .i.wicjt.ioa, 

elegia-,  .4ujur,tI!;.,nLi5  to   -lu «• i.,-;«.,,   .,i;iaja  etc., 

m'tu^ üf C1^^ »di;«.-«  -««».i  • ••».¿.«¡•„»ut of p-u-t. 

OP units wiiüh,  by   io3i,;n,  w,,,r or .»re colmad iu 

op«r..tion i.e.  ^ri.^uoue^  culti*; fimi,   fUUr 

• -.ffUif.'its   ."i..U   :i<¿   Uil, 

<«palr 
»vofeis  U, tuo o.*r .lioai ro-i^i  to r-Mrn plant 

*hi0h  ha     Ce.s,,d   !o  fuiíctio..  •ff.Cti^l,  b«*  to 

Operating  Jl'fíclíf.-íuy. 

¿•pluevar.it 

Unit 
rvplaewcat 

-ef«ra   -o  •m^iiwtion of   ,n U• of  ,i;,ttt  with « 

neW it"a of •aii" •'«**<.  i«    -*for.uc ta r^uir. 

.tofera  to  th. r.nlacin,- of -iofectLv. parta „f .„ 

ite«, of plt„t  vit:« rww pwtri,  in ,:rafer«nö«  to 

r«¡)^ir , :   Uè Jefectiv« ¿tou.s. 

Install«! 
«par«« 

i&t^i^^p 

*fora to th.     puliation of udaUiorul itTOB of 

plant not r^.ir.u  for nor,ü   ,rud„ct.ion <hich can 

U put into cervie, im,*,ti.uiy tt,»tL«r Wc*. 
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nuo-oper.tiüa.a.     iV.i-.f iteua u-e installed  in til» 

production fio./lin,,«   uj io not re.-.uij-e mora th.ia 

switching on po.«?r,  or services,  by production 

personnel,   Lo pjt  Liem into   .ervice. 

Woo-ina talltd 
spares 

He fern  to   ¡ornale to itoian of    i.^-a,   lu.licitintî 

a pacific it-jr.s of production pi-.at.    The*o nay be 

held in   i t»i.o.-.-.^}  -.-re. or ¡.notai le-1   iljaceut   fco the 

production flowline.    ?•;»;<; it..-:.!« require inutailation 

.'ork ;jy o:her   ta «u production people before  th^y 

con oe <;¡..uÍB operational.     «.or.^llv  trie install .iti on 

will i)« arranged  for  t:»e  ./oi\>   ..o  o* minimal, 

ileverthelcsa,  an e.-.aoutial  feature is the uoad for 

a service frou othf;    than production personnel. 

•¿latonano» 
Is u general turra  ih,I refer» to any work carried 

out to maintain or repùr pi mt which haw been 

pre- arranged. 

Preventative 
«•inten« nee 

liofer« to *ork carried out on   ,1 »nt vith Ui» 

objective of   forestalling e .uäpment uraakdown or 

deterioration,    -iuoii wU May or :.uy not be planned« 

¿etartultd 
•»intonane» 

defers to any wor4; carried out on plant on a 

rogulrtr baaia in accordance with a pre-arranged 

proipruaue« 

to fera to ¿»ay work carried out on mujor i tena of 

pl*nt or sections of production plant, on a leaned 

bttai« which re>púrea the compiute ahutdowu of tat 

itea or saction of the plant. 

.     ¡JAu¿,,.z^í...,.„.A¿¿^á¿i^ '-S Mtii 
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ííofern to Jork on  wl r.t  allien is not initiated 

until   ift  i* it ¡••,¿.'5 ceased to function*    JreaJUown 

m linten«neo u-;y   JU pl.mued»  to   une extent  tu tt 

c  ntinjeucy   xtion in the evsnt of breakdown hfus 

been pro • u'fcit 

rfsferu to breWa.n. auiutenmce  ,<ork wnioh. 

because of tue r^lation-ihi;) of the failed ite.j 

to  the    •r-xl :JLIO.¿ .-ituatioi. or   for :>i'\!;y i'j..,ion3| 

mur-st oe ntarteJ ii.ii.;cU it-jly.    -iuch  «or!; will, by 

dafinition,  t.ko prio..i!.,y over other work already 

in hand« 

Line Function 

- 9T - 

<% line function Is dofiri.yI a3 ou« in the direct 

citiiu of comuand  controllila  »he  effort? a" tlie 

'.¿ori.force.    Lin- rofi^onsi.ilities .are thon 

responsibilities for control of the ./ori. "orce und 

execution of ./or;;. 

•artisan Is a ¿onerai teai referrine ta personnel who ars 

engaged in phy-d^al or Marniti operations»    For 

example,  craftsmen,  labourers,   operators. 

¡itott Is  i ¿entrai tena referring  to personnel en^atfod in 

•administrative, supervisory,  technical or Managerial 

operations,    for exuraple,  clerks,  foremen, 

drauchtsn!«ri,  engineering specialists, managers» 

ttuporrisor la ¡J general tern re ferriti,» to myone engaged in 

directly o/er:jeoin?; t!ie wori; of others to uusure 

performance to tue required staniard» This ter» 

io used in preference to tne term foreman» 

danger Is a ¿eneral terra referring to anyone engaged io 

organisation und control of tue woric of other»» 

la these terms a supervisor iu also u wuiiotfer» 

However, the tern Supervisor ij reserved for tne 

first line of Management, where the control is of 

porgono who tneciselves have no aajta^euent or 
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J¿Má»2 ¿ma. A,,< ivji,^;i.t..j^ iwi^a,.:: ,^UK 

i.  m&âà 
To «i« fin« the méthode to o« uaed in repeating the •arvi«a*of haintenanee 
Improvement Group >xad the responsibilities of ta« various persono involved« 

II.     frULIJY 

It ie the intention of iiaai^emunt tmt KtiinteuMnce Sujlneerint; problema 
ohouli o-» haailod o y a üruup' fro e fi-ont line reaponsioilitieu»     It 1 
considered tint viii.i service  niioul • JQ freely avail w>ie to all, vi« a 
fornai request aya tern .iesijnod to enrmre:- 

(a) that a Ce ir agiteraient oí the problem and objective ia received 
by the Maintenutu-.e Irdprovetfont  Jroup. 

(b) that appropriate line au,.<arvifiion are i¿e >t informed of requeats 
emanating from o oner departmonts. 

(e)    that all recuesta irrespective of origin are approved by appropriât« 
line supervision   it initiation >:la^e. 

(d) that effective coraniuni cations and reixtionahipa  ire ..lainWined 
between stuff and line orrJaniöations» 

(e) that the iraprovei.^at program;.« io effectively organised and controlled* 

III» JSWJS 

¿lie service of the Uaintenance Improvement Sroup should be used for the 
solution of engineering proulewa uaaaoia ted with exceoaive uuinten..>oe 
coat or Mechanical downtime» 

IV»      Ì*AOSS->U-IS 

Initiation of o^rvice Se.iuest 

*uiy member of tiie Supervisory staff may subait a proulo« to the Huiatenone« 
I«proveraent Sroup.    Tue request should be presented on ix Service ¿equtst 
Form (copy attached). 

^fqUMte rajaed within ¿ainten-mc« Jeonrtment 

*he request íOX-LI will ae routed through the appropriate ¡>aintenunce 
Superintendent ani the ¿ener-al Superintendent of Uintenanc« for Signatur* 
approval una onward tranciaittal to tue Superintendent of the tiaintenane« 
Improvement Sroup. 

«mumta,   raisod outside ^lintenance Senartmont 

Ae request fon;, ./ill ¿e routed throu^u the ueneral Superintendent of the 
initinting department,  the Superintendent of «rea Maintenance and the 
Sene ral uunerintendent of haintenaace for signature» approval und onward 
transmittal to the Superintendent of the imintenance Iaproveuent Jroup» 
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áacaipt of each outaoriued  repeat will be   iCinowledj« l jy  the 
«Hiparintendent ».i  tae iaiuten tic« Improvement   irou    and   i  rou ;h 
antidate L;iven of the date t.^t t.4e iuvfjui-i^tioa -111 oe   »ut in kind, 
nil» re«a«3t  «111   .,t»   .iliuo-'ttfd   .•  ivs-pieat ttuuber   ;n i     • Catered .>;•  !. i# 
haintenance  Improvement  Jrou;» fjoci'eturial ntaff. 

*ra rvarati..; of oerv^e ,.e -^«at 

¿he service  .veulent  ..ili malulo tae followi.i ; information. 

Job '¿iti e 

l'a« jot» ti-le ahrald  ¡.rovido i4 ..rief référença  co tae • jui.^eiit or 
aystesi needing attea„:i-;:¡ a, a aa coaciae   x   Inscription . .;    .oüaiolu oí 
the  proüiet.; itself,   e.,;.  ..eboilo:- 1-uuo - ..OCO».,:.U:I.¡ • lion.:  for in preved 
bearing life,  or   -iuxlaiu;:; ..aiutenaace - Jv..*lu ..tion   ,f rooliau Uateriax*. 

¿tataMnt of «Toolem  .un voieetiv 

This should provide -i. <:,...>tr   i<.finition o;' im orotic;., in i¿oa..¿j*; 
acope of atad;/   .al  i revi«., of  , ^ object ;.veo to on ¿ai.**U i»y ito 
solución. 

watiwated ¿uviu H  or other oonaf^ts 

'.This «action ühoulJ.  provide an iaiica.ion of tue e   tiiü .ted  .-••fona M ,,nn n 
to oo rodisel   en  any ot'.er aeaefit« ..'hi en i,; ¿y   >e derived  fryu the 
solution of t ie  proal'.jr.'i. .aere    ructic ».¿le,  tais information .'.a to a« 
provided by   the  originalo*',   b»at   /aere  not, il '.411 J«  «rovidad  by til« 
«tuff   :j»i,;iii','or  .Ì.-JBÌ ;;;ed  to tie job. 

»UifMBtwi a-).)roac.t.   refere..oas.  «ta. 

íaia should incluía  an,/ i ¡¿a*  the orijiu »tor or n.tor  persona involved 
«lay have,  for attac auj  '--he   -iro ai o a.     »afereucee to buca,;round iAfortatioji 
or to t'il«3 or nujxic.itiowij ./hich nuy J« helpful, ahn d.1 .¿Lao o« listed to 
provide as cou ¡reheusiv» a    icture o." th.? prooierr aa  poseíale. 

Utnar information 

Ilio department nui.ib<;r, location,  aa::,e of initiator a ad data of Initiation, 
ahould be entered  by  tue originator in tue apace« provided. 

»AnrXiwer r«üulr«mentn.  ate. 

!í¡\i% portion of tue form  vili oe completai by tue haintena.ic« Improveuaot 
iiroup»    If otner ntaff or line grou,n   iro involved,   *   e scopa of their 
participation iu  to    e defined uuler special inatructiona.    fu« rei .tiva 
priority of ta- joo trust u..ao   >e deteraiai»d ant  m appropriate s:*t«wont 
included,     nia Jupe .'intendant of the ¡.aintenance Iraprovow^nt viroup will 
inoart tue aatiiMated couple tion .1 ae of tae project. 

Iaitiition of ^taif investigation 

*han tae investigation is put in h ml,  tue atuf f engineer  ««ai »ne-d 
to tit« job will, if necessary, re-draft the d«rvica -iaquaat and submit 
it to the -Superintendent of tho l»uintenance Ioprovaeuot iroup. 

il. 'Ár:\,¿Si^ 
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QU approval, the reoseet will u« passed to the Hal nt asan no loprovcocnt 
vlroiip Secretarial .¿taff who will prepare the required sjaseer of copies 
of tht rftqua.it for distribution.    I sane of these copies «ill indicate that 

has otarted on the inveetigutlon. 

flLsirtftyUpn 

nil -¿enrice líequest forms will havo th« following dlstrib'Uiont- 

«•orfcs <'ouidc;<>r/;i«..aral ouperintenc. »nt, Maintenance« 
donor'il Superintendent, Project ^roup. 
ueneral Superintendent of Production or othtr Group concerned« 
Superintendent of Maintenance Jrour> concerned« 
Originator of request. 
superintendent of fsaintcumae Improvident Group/St^ff ¿ngiAttr 

concerned» 
foreman of iiaintenauc'-  iroup couuerned« 

iJOCOrta 

* Monthly '¿»port in tv.mm*ry fore, will t>« issued covering all oajor 
¿totivltlss of tlM Maintenance Inprovement Group«    2A addition, if « 
roqutat involves a lengthy study,   than a Progress ¿«port will be instisi 
to all recipients of the Cervice Request it »i^nificsnt phanes during tht 
is)aestivation or at cix oonthly intervals wasre there is little progroai to 

the ¡«egress report will «how the for« th« study is taking together 
with sa outline of future work and any new ideus which are considered 
io he worth following up« 

aw/eosctendations resulting fro« an investigation will be aubsitted in 
report fora to tu» ieaerei «uptrlnteivient of Maintenance, tht 
Of the Maintenance 'Iroup concerned and all other recipients of tht originel 
servies Ueiueat. 

ta approval slip is to be attached to t ie reports sent to tht Otnersl 
duperintendent/a who approved the original request and the KaiatenaAOt 
Otiperintendfnt/e conooraed, requesting approval or oosnents« 

AM coapleted approvai slips are to be returned to the ° ij irl iitaoiei, 
of tht hniatenaaet Xoprovestent Group within the period opacified filisi 1J 
/ days),    «here approval is withheld, supporting reasons oust be give« 
for follow-up by staff ¿ngineer concerned. 

/allowing approval, the -Staff sngineer concerned will be responsible 
for dev.ilopinj ta» recosa« nd at ions to such n. degree that they can be 
readily administered by line supervision.   If necessary,  this will 
include tne provision of detailed    rocedures, craft sohedults and 
instructions, Materials a**l «parsa   lists and any other infornati on 
which may be required  io facilitate effective work scheduling sad 
ffxsouticej. 
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Standard Jealrji Iqatrucfrftona 

¡¿»fore closing a jco  the .it:*ff ;;a>ji..<;.»r will h-e ru:¡:xmr:iale for 
informiap -r'profri.-ite -staff   >f ,.my icinrawd istoriai.*, «ijuipment 
and. tao thud e which it i;-; iatevxlr.u will o« • »..".•!;/, ed -M:ì  ìO.MJ  or >,;oj-aiiy 
ütandarda ,I.T1 íiiccrj-ura;.,: !  in  .t'u",.<ríí oi:'¿iouai¡t :.uú   r.-ro./.ict (iosi'.m. 

îho infortii on wii.i   <o  ..repared as y   lork"-.   'í.N.¡Í/.Ií Ir1nt.:>...ct^.;.ii. 
After «lignat'ire .•>>,r;r(.»-r.il ti y the   .'jr/.ü !iaiu;<-'i',   copies w^.i.1   ;o  Issued 
ili accoviance  with i.;ro«'f distribution í'or   .or .s wet-;, 'a ïu/ïtrucion». 

rtít«r  li: mont. <î main'.en mee o^er-itiou :»nct  e .¡rii er i i'  ,jr iCtiíaol«, 
the òtaff iingiaear miiJU  be v-íspofi/íj.bl« for r<-;vir;wùif; ©*sh irur.roreroent 
ntuay and   reporting wíieth-vj  th« orijí.nal.  o-.jstJve ¡i ja b*»m obtained 
or if further- improvement, i;s iired'td. 
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rima 

1.   ftfftwfffr» 
In the preparation of this tr lining pro^rtusrae, the intention 

has been to provide a a'«t*r outline covering all aspects of the craft, 
in order that the apprentice will receive a thorough training.    It will 
be necessary to compile a detailed programme against eacu section of 
the master outline, detailing the de;•artmeuts where  the  jurticular 
•xperience any be ßained.     This Could well inveivo a sub-division of th«       * 
time allotted and short  term training transfers  to ..(.¡¡ar coo!>»niea or 
training centres,    un induction •»erio-i in tiie com >Hny of two weeks' 
ainiaum duration should  precede basic training,   c arriad out,  whore ^ossi^le, 
at en approved training centre.    Jurin¿; the third yoar of traininy, ti»e 
apprentice should be given increasing responsi oil i ty.   Jurinc the fifth 
v*«r, the apprentice should work on his own responsibility, with the 
alniaua of supervision. 

i'hrou^nout trie  full durition uf the a.^rcntioofitii i>,   persistent 
attention to tue detailed requirements for sale working should oe stressed 
und correct procedures demonstrated, eapeciiálly those relating to m 
la motion and artificial respiration. 

2. 

i   ; 
! 

i. 
C 
a» 
£• 
F. 
a. 

«sale Training (including lai till induction progr 
%i aoaths 

Fitting «hop 
Machine «hop 
Klant services and Inepeetio« 
il:int Section and 
Technical .»enrices 
-•dvancei   *ork 

restia 

6 
6 

15 
6 
J 

12 

The «sin aim during this period should be to iapart to the apprentis« 
a good working knowledge of b*nic enginetrin»; principles.    fersiateat 
attention to the detailed requirements for s.ife working should he 
•tressed, and correct procedures deraonst rated,  especially those 
relating to machinery in motion.    The worl; covered should be of a useful 
sad interesting nature esbodying simple basic exercises, which should 
se incorporated into aHseabliea during the latter part of tne cuurse, 
«¿treaa should be placed on the interpretation of uie workshop ira wing, 
with aople attention beinj /jive»  to linen ;ional and quality inspection. 
<«a appreciation of costs and aethod analysis fon.is m iaport»nt part 
of the basic period. 

Instruction should be given in:* 

U)   ttench fitting,  leading to precision 
(•)   Qeneral fitting, including i^tal Joint 

«ad siaule she* tastai work. 
pipeflUla* 
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(e)   Machine tool practice, to include ce ti Ire lathe, vertical ami 

horizontal milling,  shaping and grinding« 

Section 1   should b« included in tue basic training and induction 
periodi- 

ci)    .Workshop rules and  routine;  cleanliness and hygiene; factory   *cts 
a« they apply  to employees;  safety a ,>pliances and procedures in 
cuse of accidents;  exFlanutioas of products and services of 
company. 

(¿)    dench-wurk instruction   tad   practice  in trm u;ie jad  care of tools, 
spanners,   torque wrenches,   iijind .'¡cruper.5,   filos,  hacksaws, 
screw drivers,   caiintTü   mi  ii videra,    tau.;   Jni dies,  re«*«!», 
cold chisels,   nulli and «j ectric drills. 

Tue spscial condition;! necessary f^r satisfactory cervice,    importane« 
Of alignment.    Lining up and checking ali-nment of connecting equipment» 

(2)   Jrives - 
Jhain, vee-rope,  belt,  friction   tnd   ill ¿»ear drives, care ¿nd 
•rfiaten uice.    -liectric Motors, mounting and coupling,    ¿haft 
coupling»,  advantage* and   ii;$advant.*£ea of various des^Gna. 

O)    **ui>rication - 
First principles and  tiieir ap lications,    'iroovintf of   )«sria/»s« 
Installing lubrication systems« 

(%}    Us« of 1 ortaole rower Tools - 
Instruction in the une of pneumatic hammers, impact wrenches, 
grinders and drillo aul  electric grinders an-1   IriJls. 

(5)    Hydraulic« - 
%>y a terns,—king joints   ia i     iCi-.in ; ,;I mds.      ••ei'.iovinß air loca« 
iJrts3urs relief valve.i and  their function. 

(ó)    iiteaia and  ,»ir - 
iervice.s,   boilers and pipe linen.     -teneri pipe fittine,   fiantes« 
Val vea etc.     -jafaty duvioes - valves,   ourating discs,  nrsssur« 
3witc:ie£ otc.     To in?, ade n< iutenanue   ina ov«ra nil» of boiler« .'«id 
aiutili tries,     t ¡tnili u'ii-vitio.ri .<iui   ipeci.'l  pur.ioi-e  fiai:'in ; n *chiH" 
ury. 

(7)    Transport  - 
routine maintenance of transport iucladiii-*,  for* J.iit truc .s« 

(¿)    ¿iectrical .j.^fety - 
^•cognition of dau^rs and precaution.* neces3 17 for s *fe working. 
Linking of electrical load  to mectianioal should be explained  1*4 
isoonstrated«    a nnort appreciation of instrumentati on as 
«Vrtilaule ahoull  J« ireiuUl. 

(9)    l^resn and 'Tool   -«ittin,- - 
operation of  ureses.    , »trembly of dien,  tools and luiqtatvmsisj 
cneckiu; ; and a 1 jastments. 

(W)    ¿omp-tny i roce«««» - 
»V»s extent to which sections (1-9) above can be covered will 
depend upon company facilities and «ill of necessity u« tne 
subject of a  separate detailed .-îtudy,  into  vhich,  where possible, 
the listed  nsctions can ue  phased.     There i.urj  ari3e,  however, 
the need  for outside experience.    In  arriu^ia^ coverage of tUs 
company procosü.M,  bota  me i'rainin ; officer, and Supervisory 
¿¡atfineers should eaaure  thj 1 the  following-; pointa are well 
developed in the aoprentice. 
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Intimate knowledge of plant ¿;eogrrjmhy - know wusrw -ill miinten ance 
•parte and equipment are Kept,    functions of  plint in rei iti on to 
production processes.     Know sourcos,   nre;vïure.; ani  fio* of ¿as,  steoo, 
cooling water,  fuel oil, oxygen,  compressed   -tir, hyiraulic oil or water. 
Isolation of pi int.     special equipoitrnt.    drit^ah st-wlard and otuer 
appropriate coding systems for pipeline identification.    Location of 
safety equipment and operation of safety rules and procedures. 

I.    Vlaat ¿rection ani Testing - 6 months 

(1)    Installation of new equipment working from plant layout 
drawings, and  ¡aping flow anaets.    Importune« of alignment, 
foundations,  securing and grouting in.    opecial prec tutions 
to «void distortion.    Kachine guarding of new equipment. 
Testing and coinrnisaioning. 

ti)    <tdvancsd fitting,  maintenance ani repair in aitu.    Installation 
and removal  ox  large components. 

O)    Lifting tackle and slinging - .¿afe  practice in the uae of 
Chains,  wire rope,  hemp slinks and pulley blocks,    oignais 
to orane drivers,    -¿crew and hydraulic jacks,    deaerai principals 
of riling.     Demand s of tJrie factories -tct. 

<%)    Project developmefkt work under general guidano« of engineer 
or foreman. 

F*    flfttaalflal Jsrvicee -  i months 

Towards the latter part of the apprentioeship, apprentices mokisg 
good  practical  and -icudeoic pro¿;re.33 should  be   ,iven t-ie opport<*Sit| 
of «perience in a Technical liepartraent, Ruch -»a ->rawiiit; Of fio«, 
Planned Maintenuno« Office, Factory Planning ani Layout, Hast 
Soginoering. 

0«    advanced -or* - 12 months 

tfurlsg this period, the apprentice should work with ths nlsiSMu of 
supsrviaion in that department to which he has provod most sul Ubi*. 

(1) <3ity and Ouilds of Loa Ion Institute Msehauical ¿nginesring Jraft PratU4 

(2) 01 ty and Guilds of Lonùon Institute ¡¿echanical   Jngijieering Téchaleiaas 

(>) tíity and Guilds of London Institute i'lant ¿nginesring 

(%)   Ordinary and Higher »idtional Certificates* 

V>.}M. 
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C***T «ìfV+àiZivti '¿-.a^Had  iV..ut.,.iJ>r.;w  i*  vl&Jiyt 

1« UM neater outlines can DO t «Ken a« summaries of the overall 
experience to de ;,.ij..i*d. 

2« The progrutwae ludidle : chrouoIo;ici'. order of *:: jerience  un 
It should   0« t;aineì.     Tr, i e  ir,  tao  b.i.sia of un ?i. pr-int ice 
loading/moverle at  ed ;rt. 

>» Chic.: listfj,   ¿nei-e appropria**,   o^ntaiiurw: the detalle of  training 
«ni experience to üe ,-;-.ined in a pivan lt,.;. Lio., will asaiot 
aupervir.ion te identify -juickly ani control t.i ¡'irt of the 
pro^rarnr.-ie   to ¿e  covered in his d-ïp irt¡n<-nt. 

Tht ^»upervieor aaauld  hive   i  copy of   L.¡e ¡»ast-r uutiine   »ni 
t-TOgraenne.     fhiò will   ;.-?drt in detr.-naining the  previous 
experience ;.;ain o y  ta.:  apprentice,     'ine   --ork Jook  .-».11 uo  of 
oonaiderable -iMsiatancu» 

*»» deporting procedures ml   general  control. 

(1) The apprentice  ta m ántún a reccrd of  training by 
neans of   -ork .look. 

(2) In the ¿ork Jook tne du .'jrvi.sor  n> cotmU-ce a '• weekly 
report also interim iv»port if  a raovenent  from one locutio* 
to another occur-,  vi thin a k week aeriod.    i'heae reports 
are n;.,de in  la:-*  woriòook» 

O)    'fìie  Training (U'fi.;er ¿ill  interview eaen  apprentice every 
h w««];3 ani Maintain   s  w:  .-r-ter  record.     Vet  trie   nork liook, 
discue« pro¿r*;vi  .vit-:   • ^rentice and supervisor, arrange 
outside transfers etc. 

{k)    livery )/k montas an asse-sim* at  oe '..ade -  copier, to ¡¡»an ages* nt, 
apprentice  iuforr.ed.    Jane  rr.iiuiii¿ u<-"ficer WTJII action in 
Cottjunction  ..ila  J., ,ervision,     ¿very V.'  uonths -••rumai 
«S8ee8ine.it   to   ,e rr.--.de   ...Ida; into -ic-vi'int  academic   '-robres*« 

(J)    The overall assessment  ut  coMp»--tion   i at» «houli   rive 
indication of pr»ctical  uni   technical  proficiency also 
COeirnentn on  personal  :,aali tieft  wnich  COUJ.1  serve   i»  a uuefttl 
guide to coupa*}/ on future  potential of apprentice» 

&£•%»   -«SM. ^-<£ 
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*»»•* Presented by J.J. ¿awards, J.Sng., «.I. Kech ¿,, >.I.Plant ¿., 
Qeneral superintendent of Maint «nane«, Monsanto Cueeicala Ltd., riuabon, 
to Merseyslde « North wales ¿ranch of The Institution of Plant Knßineera 
on 19th áeptember, 1968. 

ra¿ dupg.tviaorf 

UttttCTfT' 
Hy talk will bs principally about foremen engaged in supervision 

Of maintenance personnel.   However, as the turn "supervisor" is nor« 
desert pti ve of the Job I usa this titla for tho paper rather than tht 
traditional titla foreman. 

Host of sy axpsrianco in this raspaot is related to procass industry, 
•pteifioally tha chemical industry.    However,  these circumstances probably 
involve «ors severe man management probleraa than in other indnntry. 

•Jith tha engineering aal production industries,  the oupervioors 
tochnioal knowhow is more iaportant than in the process industries•    This 
technical knowhow is chiefly a matter of training and oust be allowed for in 
eeleotion nnd training of supervisors,   ¿von so, I suspect that even in these 
industries the man management aspect is tne one which proves the uoot difficult 
to resolve. 

Why talk about supervisors at all? 
enough for us to know all the answere. 

Jurel y they have boen around long 

Z have found since getting involved in maintenance management that, sooner 
or later, whatever I am doing the supervisor cones into the reckoning.    Ultimateli 
success or failure of any plans laid by more senior Management depenio on the 
supervisor.    He holds a vital and unique miaition in any organisation.    It is 
only throuj^h him that the organisation can    roduce any results.    The most 
sophisticated sind technically feasible enterprises can come to nought if the 
supervisor is incapable of dealing with his port of it.    fie is the vital link 
between planning and execution. 

Ita rather like having the most expertly designed racing car     with the 
most powerful engine in the class and no transmission shaft to translate all 
tua technical brilliance into tha end :iroduct - speed« 

Increasing competitive pressure und rising labour coate put more and mora 
atrasa on the need for effective man nanagement.   Yesterdays answers no longer 

it tha problem. 

I have never bsen a foreman, so what thou are my qualifications for 
talking to you on this subject? 
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Tb« Foreman'g Job 

Ut ^us now {;et down to the «ubj«ct at last by «akin« omrrrtw 
what « supervisor's job really la. 

Simply stiitod, the supervisor^ job is to male» tho no it offici nt 
UM of Manpower. 

Like most simplifications xt io «ore oasily said than don«. 
Perhaps I can start with a lighthoarted interpretation.     Ihlo 1« a 
Util« pitee ontitled   "Ths Supervisor'« Pray«r*\ 

"Boar Lord, help a* to become tho kind of supervisor ay 
Hin«#*r*ont would bava a« bo.     Qiv« r,ie that ayeterioua 
soa«thing which will «nabla a« to, at all tia««, satis- 
factorily «xplaia policio», rula«, regulations and 
procoduroa to my workara «van whan thty have noyer boon 
explained to me. 

Help ne to train the uni n tore» tod and dimwit ted without 
•v«r loeins ay pa tiene« and ay temper, give ae that love 
for ay fallow men so that I aoy lead the ooatinate, no- 
good worker into the path of righteousness by ay own 
example, by soft persuading remonstrance instead of 
punching hia on the nose. 

teach me to smile if it kill« ae.       Hake me a better 
leader of men by helping no to dovelop larger and greater 
qualities of underatanding, toleranc:, sympathy, viadea, 
perspective, equanimity, mind-read in,; and second sight. 

And when, dear Lord, thou has helped ae to achieve the 
high pinnacle my Management has prescribed for mo and 
when I shall have beccaio the paragon of all supervisory 
virtue« in this aortal world -   Dear Lord, aov« over«   " 
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Ccr-nunioMon 

A bit of a £.milo,  but when you think a\»Mtt it, ito not rt r.illy 
after all.      Lets look at the firot p*rt «bo it explaining; poUr..i<?a at'I 
rules.      Keeping hi3 con inforaed is a mry necessary part o¡" ib* 
•upervisor's job. 

A man who knowa the rules, and perhnp3  -'hat is more import nt 
understands what the rules are in aid of,  i:. half way to koc¡ in,-, th*sr.. 

The next point,  policies.      Company policy ia nevor a at-itic thi *»-?• 
Sven less ao when it nfita down to day to dav operating policy.    Prod''  t 
requirements can ch;inge at short notice, enei, as when a naler nan Ian-' 
a long angled catch,  when a competitors now plant  fails to tiiite off ' 
tina, or aa happened to ua when the We.l.:di Notionalist Armj blow.", up .. 
water pipeline.      A foreman must explain thee  things  to hi« men.    A 
nan must know why he has to leave the job which wa3 urgent yc.-,i. -rday. 
Ho r.v.Ft understand why he is acked to work o/ortime on a job which he 
knows has been untouched for weeke.      If he aoea not understand these 
things, lw has no confidence in aanagement, he does'nt care «bout the 
job.      When he does'nt care, he does'nt work well. 

To explain,  the foreman rsust understand him.ielf.      lie muat nlao 
understand why hi3 men must be inforaed.      He- should see this as ft 
oea&ä of easing his own job. 

The foreman, of course, must depend on ids next in line to receive 
the infornatici. Lets hops there ore not i,rmy foremen in the state '»f 
the nan who wrote the prayer - with the rcutona not explained to his. 

These conversations with his acn are airo the foreman« opportunity 
for gauging the men's reactions.      It is all too easy for management to 
fail to appreciate causes of unrest.     The foreman can find out what 
needj to be explained. 

So then we ace that the foreman has an important role in comouaicAtioa* 
- two way communications.     To th« men he is th« voie« sad rtpreoeaUuv« 
of aanageaeat.     To »ore senior sanagtsent he oust be th« voie« of fee 

Communication   of cours« is involved ia .nont aspects of the foreana* 
duties.     One of thee« duties, which he a<ist not neglect, concerna ta« 
welfare of his men. 

.¿oliday entitlements, sick leave, tine off, restricted duties 
aisilar questions raust be dealt with promptly,  fairly and humanely. 
Thiu ia the big opportunity for the foreman to develop the tea« opirlt 
within his group.      Ken respond apre effectively to a littl« huaaa 
consideration than to any other fora of Motivation, and X would inala*« 
pay. 

mtmÈmm 
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The foreman's boas oust be careful hero that ht doesn't r,.it hi 
foot in it.   The foreman's decision oust be .supported in th« <jy^j of    \n 
mea.      If a decision nust be reversed the roveroal must be i.^n to h 
the foreman» decicion, if at all possible. 

The foreman must be allowed some disc- *tion in bendin-- th<» rul . 
He must be allowed to decide for instance that a «an can tako time o:t* 
for a smoke or reat, secure in the knowledce that hio bos« will conn »it 
hia on the subject before tackling a «an for an apparent  aindenuuour. 

discipline 

Disciplino is equally a foreman's responsibility. 
t be supported in hia decielons aa far a¿ possible. 

But a^ain, 

It is very nocesaary here to make aure   tho foreman fully under.- .*&«:, 
the extent and limitations of his authority.      Equally, he mu3t unde: ¿tana 
that he has the responsibility of weighine  -he facts carefully beforr 
reaching his decision.   Obviously, no unjust decision can be backed fcv his 
superiors. 

Moot young, inexperienced managers, mynelf includod in ay tise, got 
iato trouble in tho comaunicationa field between foreman and «an at t^«.e 
time or other. 

In ay case, I waa fortunato in working with a very experienced foreman 
Me told me in no uncertain teraa where I vas out of lino, and I added omo 
moro experience to my storehouse. 

trainine? 

The next point in the prayer ie a plea for help to train hio men. 

Moat of the larger organisations nowadays have some sort of training 
ercanisation.     fou air;ht say that these arr the people vhoce Job it is 
to do the training - not the foreman.     Thie may oe so to soma extent. 
IVea so,  the foreman has some rery definite training responoibilitie«. 

Firstly, he above all is in the beet p. lition to access wh-tt 
training is requireU.    Ke can eee the weaknc: see in job performance» 
Ke can see the uoe, or otherwise, that ic act;« of new tools and techniques« 
Be is best placed to advise where his men's knowledge of the function and 
operation, or maintenance needs, of production equipment is deficient. 

io the foreman then can be invaluable in assessing training need o 
- but does kla responsibility end there?. 
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I don't think so - îlot only is the for': *n Ueot placed <3 vivi«» OA 
training, ho is the best man to carry out at least none of th- tr-tinin -. 
Be ia the can who knows the men best and the one they «#111 tuli; to mor.t 
readily.     The foreman is the one who will be isolated aoBt directly fro« 
the reßulta of effective training.   He then has * vested interest in 
»•idas sure the training is done oroporly and ie understood by hi.o men. 

Anothor advantage to be gained is the consolidation of the fore» MI 
la control of his pen, as their right ful leader, as a man they can ree   "it, 

2î tho foreman does so much trainine, what then is the pirpoae t 
the training department?. 

The foreman io a busy man, he cannot aj¡ -nd the time preparing th? 
training information or. the trainine prograuriio.    He must reçoive th« 
noceacary training or instruction himsolf.      ;?he information and preps 
cu3t bo put in his banda.     He Must learn 3or\: of the techaiquoe of 
training.     The training facilities must be organised. 

Tho forman is the man in the front line,    the tralala* depertaeat 
la one of ola support groups behind the lino. 

In talking about training I have dealt principally with training to 
iaprov« job perforoanee.      There is, houevor, an even more important training 
function - Safety training.      I have deliberately separated this froa job 
training.     Not because it can be separated from job performance but because 
it i.i essential to be specific about safety. 

I have sean it stated recently that one of the greatest disorvic?« 
done to the cau3© of safety waa tho coining of the phase "Safety First1*. 

If we really meant safety first, no-one *ouli ev*r leave thoir home», 
and rhey are dangerous places by ail accounts.       *ftat we really mean io 
propor cttontion to our endeavours to malte .-sure that known hazards are 
guarded, againat.      At Monsanto we use the tern "Safe Production". 

Kow boat to achieve this is a matter that wo havo not solved yet. 
One thing w« aro certain of though, ie that the foreman's part is a vital 
ono.      It Xa proper that the safety theme sho;ld colour every aspect of 
tho foreman's duties. 

In training he must carry out safety training personnolly.      The 
safety and training department« have a joint responsibility for safoty 

•Í 4 training.     They can deal with specific aspects of the aubjeot,    can 
('eal with conerai topics and teach safety philosophy. But when it gets 
down to doing the job on the «hop floor, or on the plant«, enee aera tao 
kúy man is th« foreman« 

...J.A-fuML  ...A   A' 
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As part of the job instruction h« mur.!, make suro th.it fch- Gin 
i.-,  fully aware of potential hasards on  the job and  what prcc-.u!   one 
¿re necossary.      A major difficulty he may encounter hero if5 t»** iwn-- 
own famxliarity with tho job.      Unless  the foreman is careful in hir. 
approach the man way resent beins told  whut he alreoly io t¡*xr<* of. 
:he lean wise nay «jven bo tempted to tako unnecessary chanc?.-, to pro-/- 
they know better. 

Perhaps questioning tho man on what precautions he int-n-i-: to 
take nay be the answer her«.      It is an approach w* axe trying.      Ac 
I said,  we don't know all the answers but w • d= .Vil suro th.it it io 
essential for safety to be discussed at  the  job instruction ph-u.e. 

It is also 36se:itial  that the foreran follow through with the 
suiety philosophy.      unsafe practices BUS», tic- stopped, unsafe tool» 
auat bo aarred,  proper-equipment  for protection, access otc. must 
oe supplied before th,> job is allowed  to proceed.      These factors sunt 
unobserved even if tais means job delays.      AnythinG less than this 
will leave the foreman open to criticien of preaching safety only 
when it suits him. '       * 

The philosophy of "Safe Production" requires the common sens« 
application of practical precaution* which the oen can apprcciatt ana 
see  the sense of themselves.    If the forcsar. can pet the men to coscit 
thccselvea beforehand to taking the necessary precautions, so muoh the) 
better. 

»ovular forasi meetings between a foreman and his men to discuss 
accidents» potential hazards and current safety prscaution* can also 
oe useful in establishing the foresans genuine concern with ssf« working, 

Job Instruction 

Safety instruction is only a part of job instruction.     Job 
instruction is an art in itsslf.      I MyQT e-aaae to be surprised by 
t.io number of différent interpretations whic;» people can apply to the 
simplest instruction.    Hy secretary, with a little thoußht, can produce 
a document which basically eon be interpreted to bo what I ar.xcd for. 
*t ZOê sane, tins, it can be far different from what I had in mind when 
: .Jav,

1 
tha instructions.   Not infrequently, it is a better layout than 

i nao. in mind. 

How much more difficult it can bo then to put across instructions 
on a complex maintenance job. 

Very often job instruotioa must includo a good issi of description 
ox why the job is necessary and what the objective is* 
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¿ob Instruction £pa^± 

*no job mitit be dencribei, pointed out, discussed â>id  finnllj 
the foreman nuòt o':tain .x.¿ccarance   from the nan that he has corr»«tly 
interpreted  ,h,: in... ..ruction. 

I *ho 'si;ïr   Coroni;! vil"   d"G\; *«   the   la.is accumulated expo vir.\C; in 
¡J ih« iaotruetio.i ?r,c3s- ar.i -uirie tiio nan    o arrive at the r; ,;ht or 
I acquired .loti.od .,,v hi.i 0•••.'.* iV->-'<• r,-r...„^.---,      fid* ray touni to be j 
1 rather unneceaaar- proceed:-.:,      ùOCO  forever; would »7    "A man in thorn 

to do as ho'o  «olii". 

: m ¡ay exparit?:^,   ¡-..TíO  typs of  i*ore:.mn .:ev«?r becomes the "otar* 
.; • -,:UA»    ,V11 tc-* ^00.i ''-' ^ta .'ructrated by lack of results and fallo 

,! Lack  „a blc-daß 1"*C* of ,.-no-jy on tha  part  of his men. 

^      Another  iorcr—; by ^.¿ttiuc result;: car. develop a tea« spirit 
with his craw.      E-ciusa  they succeed  tuoy believe in their superiority 
rad vili work to retain their reputo tion. 

_   ¿very g^oJ.  .foreir.-;a develops hin own way of dealing with this sort 
, »X  i.^ng.      I don't really know whether it io a thing that can be taught. 

Or-- ^uccc ,3iul i rer.K.r» I hn<r./ usos a 'or-md of outraceoun flattery 
••xz W*.-.î3,^ 1 h .7* ;-.a,vl lúa cay to a r,.,r 'W; Boon as I saw this Job I 
tiiou-ht of yeu rir;ht aw.\y, you're th.* very m.v.i wo need" - these job«, 
incidenti/, oft• ; ortd to be the airticat. or :.-,ost awkward. The ràan 
àid'nt rcnliy beli, vo tan flattery ,Hnc; wa;í well aware of what it was all 
*r. aid o;. ac .c-v.-j-, :.* ',pp.;.n.--:ci to enjoy the charade nni was prepared 

« ( to p¿ay  ûor.r; to th- t~t,:nt of putting that little extra into the Job. 
Gov.o-.irriy thi r. :..;:; »r.t  v: a^raach ..vit caa i»o recommended ae a standard 
proced-n-o.    It ro-.wi.:r..;  first e-tibli.,hKe:it of understanding and respect 
'-•itwcion -che  tío   r; r, ;..'•;;. 

lao ¿.Ú.:..   "or,:. ,..-i  :vuA,;,  of   ova^e,  \-arj hi« approach with difftreat 
\   ,- • '3" '• ^ '-'i-tn Piffero.:;:  ci ;-«r.ir-jtaiiCes . 

;' This typu 0'  Cr •.... ;-: car •• •' : riant«   •>r the meekest, and can sake 
I -•*,> us^oaoonab'lo -row -.able. ,;.is i& now ne leada the obstinat« iato 
II t the  jiüthc of righto ..usív.v'j3. 

He '<n0-'J   t^û  •"••an •':.« neeúc i-jrr,uan:L-ic,  tho one who needn drivift«, 
..;o or.e v.:o r.uat bo encour:i:/eà nn,¡ the one who can be Btunn into actios 

^ by criticJ.G;:..       ile   \;Tli:;.e6 tha» to caeceod in his own job he rauat St 
I i-reparoi  to pi.--   f      ...m« accordée  to itr> rules.       This is an approach 
I Wi'--J-'; '• ^ l"''0 6

,J
<-û .-i;.pU'id unccrujciously by acme foremen who h.-»ve a 

£ .•-••.UìM:   flair for it.      In other cases, the  foreman is conociouely 
'" •'* .'.>*>i-'C tf;cao  };:u«:.-:i;,lca. 

ïa*.3 in   * .m  re:.;,'.,(\ t.'vic I fijjl   there ì.T scope for passing OM 
t;.«-no fiicit.«  10 th.ir.o not n.»tur.-iVly «.-ndowed.     However, it is only 

• ¡;-i-f t.. j..-«,.• r, m, the iur-,.      Tno Individual foreaan auot 4ovols» 
».»« »-.<-i» «••eiinlqu»»  with practice •" 
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Job  St»Hpr5n<|7B 

problem«, and wr.o will nteci htlp. 

_»t í.d! nottiiiÍ* thGre  c** ^' a straightforward anaver to thi:.   luetic,    Thert •ut b. a .tries M answar3 relaU(1 t0 ,;lffertnt Circunaut,c#-/    |uo,tl *'   ra#Pf 

tl»•at!r*LinI^nhe,  ÎÎ \"wi»*• 8UC* « * aldine or «achint .hop IWIH. of wenty Ma can be effectively «upervised. 

0« * unfile major «aintenance job perhaps fifteen to twenty ,,.-» can *t w,r»i 

it i.°LÛ»^eC'i0n ?í emali 8Cat^reci jobs, .ach involving two or cr,ree at», 
it i. doubtful if really effective supervision can b. given to ton .en. 

M-k whnrUlî ^ Q* ad*° that the r iti0 of •*»!»"•* to supervisor, on i>ro»titta<» 
mliÏJ^      -Î • flAa * SÔt U8k Can J* * *ood dwi Wîwr than -iti 1 «aintonance situación. 

Dref.rí tî'jT*^ Í* 1° «W^* «ffectively then, h. .«t alte o. an .cUvt 
preftr« to be cut and about to .ittinG in an offic. 

vktJtZtl f#q"ir^ient ;n "«•** preaonto a probi«.   Svtry foreman *,. ro it   . 
f»£a? Ï. i ïîîd*;,/h,lflh í Wil1 bt ^"iaC *> Portly.   Tht aotiv« u„4Mr 
fZÜt?.t   ií4Clincd J» *»• *verat to paperwork.    In .election then «»ero*IM i; 
atetwary.    .e mu^t be prepared to suor r g. «oat of our d*.irt. in favour of t. 

rtdHHnifitri'Uvff liemflnsibilitign 

i¿»    *î îw^deilt UP t0 "^ Principally with tht man «anuceMoat aopectr.   .fa C -<m 

of hU responaibilitie».    i>tficitncit. in the.t arta, art too Mrioi» to  » 
St^othí;\¿ l)hl<  <rííti0*    ** tlw «*• **•».    dtîicitncit. i. âpplictt..:. to 
•aJÄutf      ^* ^       ,#,U 0ttt^1*11^ ^ -trt»«tà» in IO« »nu i« *•». 
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üaeaur-e of the pret-ainß need of affectiv».» nan management,  the reminder of • 
ioreaan'a duties,  the administrative <*ork wu.'ît be reduce! to a m.nimu».    It woulé 
be very nice if wo could eliminate if. altogether. 

Uniurtur^te-I,/,   i'sia i.-< ,ij,  }w•;;-.-: ,l-;.    There nrc- eom.j  jobs w,,Lch only tha 
foreman can   io.    0 .,i^rs it  is rr.or.-r convoui ,it for him to JO,  or it ir, not 
economically justifi iole  to ,,...  .   ,.   .....   .......   .o do it. 

If j^w c,r¿ j ;sUfy cr.ploy.inf* a cler,: to do aomc ci' the fore an'e bockvoffc, 
you could bòtte-  justify uri extra fo/osia f* apread the loud botn of th» «a* 
management uaa   the udrnirri strata ve work. 

«?cb I'i-.-r-r !f.loa 

To take the first case of thi   vor'; 0iU.y the foreman can do.      This c*a h« 
generally grouped under the heading of job preparation. 

The t'ianniu': or work preparation (jro'ip can be left to deal with the aajor p«rt 
of this work.      From receipt of work orders, right through to iasue of tha job 
to the execution /jroup. 

In the  jab preparation ata~e  it ia  necessary to be  t ni akin*; of ¿ho, how, vittft, 
when and what with.      Ae the man who ultimately will be responsible for tha Job, 
the foreman ia,  or should be, vitally i.-,tcrested in the planning sta^e. 

He is best  placed to ..Appreciate  t:i-  ;hyaical problema involved.    »lie, firat hax 
knowledge of air.; runourcea and  capabili Uoa of his men demand  ti; it ho anoold b< 
consulted.    iJrobl,.-mr> of job manning stron-th and services required ure in hi« 
i.'rovir.oe.    «a experienced planner Can probably deal quite effectively with no« 
of these problema.    Nevertheleea,  the foreman oust t&ke an intereat and hava h  i a 
in approving or rejecting the plan. 

This „:ay t¿ke oare of the who, ho/, where and what with.    Tna whan .till     •** 
to be settled. 

3ahc'Julia¿ ci the „qb In .. .„     .  , *  .;... ¿itéras-; t.w him.    Ho aunt ,...<* wh •; 
the priorities are and what is expected of hia group, and auot objaet loutly t.  I I* 
if he doaan't ojroa.   He c,uot endorse tha plan if he ia to take tha reej .naibi ity 

>< vord about the planner. 

Tha planner/forerun relationship ia one fraught with probier* of tplit 
responsibility.    These ara probi eoa which ean only ba rcaolvad tit a oarooattl Lval 
5>atwaaa tha two of than. ^^ 
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tht complaint,   •Jho dot* ht think ht i», ttlling «o what IM d«,M on the o» sido 
«ad    «by dotan»t ht do tht Job M planned in»toad of coin/: hi» „in w»y" on the oth 
stows a lack of realisation of both aiòoa of thoir joint r.-sponr ibilitin.   Thin 
•ort of relationship can produce wont rttult« than the foreman   /orkin<; .,ntirtly 
on his own* 

This tort of probità can develop very quickly bttv?o» <¡uit«.  roanor. ¡ >lt «calo 
but fortunately doesn't last very Ions with the «ore intelligent of th-•;...    -he , th 
prtaaure it on t.iey toon realize the nc*d to work as a team.    Ii/^jrcn-n •-: of d itit 
betwttn then often produces a quick ch mgt of mind in the lest .   nptiSi^ M tr.-.-y 
•orna *• rtalizt ont uno the ro proùlenuj. 

Jhtn we look at the jobs it is more convenient for a fortm.n to  lo  <• <irr 
at a stage where it is ntcossary to look into the economico.    T, ». in .ti, tuny 
to say but not so easy to do.    Generally, what ia rcoant when pao»*« at». ;.hut 
phrase is to iuve a look to see whether a convincing enough cast can be r.¡4t to 
top management approval.      Jome assistance can be obtained by uso of wor'; «ta; 
ttchniquee to determine activity levels and highlight the probi«« artaa.   If V«« 
for instance, a low activity ltvel and higa proportion of standing timo ooupltl 
with a high backlog and unsatisfactory plant availability, it ia fair to 
that mort auparvision ia necessary. 

/a 
ilifl 

•îtt 
IK« 

t 

How than can wt get mora auptrvision. 

Mora supervisory time can bt «adt availabla e i tht r by inortaaimg ino msmb 
•f foramen or reducing tht non-auptrvisory dutias of tht txlatiag fsraocn. 

It i« in this arta that tht jobs that tht foreman dots for ooftvanitflSt M 
bt atudied. Thtat jobs oan rangt from plant inaptction dutias riATht tnmvjl t 
chttking tint carda and coat allocations. 

, tar 
'•»P. 

Plant insptction is a vtry neceaeary part of any maintenance planr 
in tht abstnee of a person or group specifically allocated to such dut; 
farsean must carry some of tht load. Indeed, tvtn with an inspection ti 
tht fort man, as tht man on tht spot, can of ton providt valuablt informa 
muat thtn bt recorded and put into the record ayattw. I have novar t u 4 •» 
foremen rtluctant to carry out inaptction work but thty oftta nova a ni.'tr^ai 
attitudt to recording tht informajion, and gtntrally this is tat amai ti.it-cai. 
part of it. 

if 

< iKJtk ..*- #A ..    fctf« 
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Time Bookin»: 

Time booking duties are duties which cannot be neglected uni again, 
M the man on the spot the foreman alaost inevitably ie involvd. 

Cost Allocation 

Necessary to a maintenance organieation for cost control and 
maintenance investigation purposes,    alno usually cornos the foremm's wny# 
'¡«fe have tried different methods of handlinr  this choro without any real 
success.      These méthode included  "ettinç •^'î men to make them on 
completion of jobs and also using a clerk.      Both methods led to such 
serious inaccuracies that they were abandoned.      We have now acttlod for 
a simple system of tear off cards« which reduces the writing duty to a 
minimum. 

Another chore which can consume a good doal of a foreman's tin« 
is requisitioning of materials. 

This again, wo have atteratpod to reduce   to a minimum.      Initially, 
the planning group can organize the main iteras required. 

General engineer:'^ goods, bolts, joints, small valves,  fitting», 
piping etc. are held in open access stores at strategic pointa 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 electro writer system of placing requisition» on 
the store» from transmitting stations located in different parts of ta« 
Works. 

The temptation for a foreman to supply a personal materials delivery 
servie« is therefore reduced, but as yet. not altogether eliminated. 

A good foreman is, by definition, a concientious and enorgetie aan« 
It is his very impatience with delay and his energetic natur« which all 
too often leads him into inefficient ways.      If he has not developed the 
habit of planning ahead, his materials and equipment requirements are 
always urgent and the best delivery service too slow. 

It is only by letting a foreman see that hi« time is valuable aad 
that it is most usefully «pent on supervision that he oan be led W a« 
hi« beat job. 

This leads u» naturally then to foreman trainine* 

Foreran Trainin/r 

A» with all training, catching them young is likely to yield ta« 
boat results.      This is not to say that training of the older established 
forerun should be ignored.     However, it is by training of the young«? 
sen that we have achieved some of our aost promising r««ult» aad it i» 
about this aspect I wanted to talk principally. 

A word first about foreman selection. 
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Selection, 

I suppose tn« most common method of foreman aolectio» , ; vu proroiWa fro», 
the shop floor to changehand and thence to foreman when .•* v.-.c-mcy occurs. 

Some year3 a^o, it was decided to abolish the cnanßchasvl ay.-.t.«»i.i  it    nbon. 
The number of foreaon was increased, mostly from the chan-chand p-oup    mi 
chanfieliands disappeared.     For a numuer of yeara thereafter due to our loc- 
atif f turnover and the ages of the foremen there was little demani for n** forer n. 
Holiday and absence cover was dealt with oy temporary appointment.; from ti.e «orte 
force« 

Increasing economic pressure and paoaago of years gradually < . m*;ed trie 
situation and a need for a planned approach became evident. 

*s a result, a Potential Foreman draining ócheme was developed an! put into 
effect. 

Applications were invited from the workforce and selections wide o; mitabl- 
candidates after intelligence tests, mathematical and written exercises ini .n*e.-vie 

Zn the interview we looked for a nur.iber of things.   The major ones being ta<.< 
personality and character of the man himself. 

If one tried to write the ideal specification for the man it would aouaf too 
good to bo true.   A   reasonable compromise is necessary in selection, providing tho 
essential qualities required are present. 

For instance, tho man would need to bel« 

Fit and active. 
«abitioua. 
determined, self reliant and strong willed but reaiy to llsitn It 
and .appreciate a reasonable argument. 
Not influenced by mass opinion or reaction. 
Have a logical mind and be capable of innovation. 
3e interested in people. 

¿'raining Prof;rnir,:nft 

A training programme was developed with classroom sessions at rouGhi;- 
monthly intervalo.    These were generally conducted by maintenance ntaff p*.. lonnel . 
They included talks on maintenance and works organisation and systems, a tinten mt - 
philosophy, policy and objectives, job instruction techniques, forcmannhip tad so an. 
•¿omo use of outside courses was also made. 

nil absence cover was carried out by potential foremen and they vero .. Usent^i 
to special assignments in planning and the maintenance improvomeat group* 
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^rainin^Pro^rammo^ Ç\jnt_M ^ _ 

In this Way, over a poriod of a year or two, they boc 10 d-mili ir 
with the ways of th.- department and it;;, ob y -Uves.  In addi t.i'>n, a 
feature which I personally foci is raost important, they came to know 
maintenance staff in :< different sort of relationship than had b'.;en 
possible before.  T..•!.••; is necencarv if the man is to divorce hiiseli 
from his shop floor tainkins, tier, and alleriancoe.  It is a procès?, 
which cannot b« ar-roi^'li/shed overnight. 

From a financial point of view tac .;cu was attractive. While 
performing temporary and special du tic.> 'aey received an increa^d 
hourly rate.  In addition, thoy word ¿jt-ili .r.lc to take advance of 
their share of available overtime in taoir work group. 

Progress w.,s reported after every t>p<?ll of duty and an annual 
rev'.ev carried out.  Any candidat;? who rrcv <ì  unacceptable was dropped 
fro.r the group and the remainder retaineu. 

When foreman or planner vacancies occurred, applications ¿«r* 
invited and selections made after interview by the department head 
concerned. 

The need to study training requirements for those potential 
foremen had beneficial side effects in strengthening the truinin;-; 
programme for existing foremen.  In addition, there was a general 
increase in awareness and understanding of foreman needs throughout 
the maintenance management team. 

This scheme has proved a most useful source of young talent to 
restock our first line supervisory and planning group.  So much to, 
that it awakened interest in the Production Departments who were else 
beginning to âce an ageing foreman situation. 

The Maintenance Department scheme lw> now been adopted as a 
basis for a factory wide scheme. 

The new scheme will incorporate all the '-.¡.st features of ta* 
original programi/.o bat will be conducted as 5 full tiae training 
programme over two years. 

It is aimed to ctaff the scheme to moot the factory's future 

(      need and to give candidale.-, reasonable expectation of achieving stiff 
grade at the end of the training period. 

More use will bo made of outside courses but there «ill still be 
aaple room for instruction by works staff and for periods of acting duty* 

In recent selection of candidates for the scheae, a new probità 
has started to show itself. 

Having raked over the available talont through the years we arc 
running short.  Our source of new talent from within the works is Nit 

í i       likoly to come from tho ranks of time served apprenties«« 
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»itU tho  i^ro^oiit  trends in erluc-ttion,  potential foreman nut..-rial -/ill  r,o . ilbly 
Get better educational opportunities am are more ii*ely to end w- in ti^ tech-   ci* 
category rather  t..un in cr ft ranks. 

'Aus  suj;,;rJtit4ï  that  there  -ili be lesa potential forem ui taL ,.t cosiin ' into 
craft ranks in  future. * 

In apprentice selection we are nuw looking for our  future t »lent.    It'§ * 
difficult, long range forecasting ¿ob but on« we feel is neceaaary. 

'•i 
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SuanariBin,; than, w« can say that a foroman'a Mía r*«poruiibility 
la MS Banalement. 

Tactoro included in this aepect are:- 

Coaaunication v,ith his men and to his boss - conveying 
company policy, g-ncral information, rule« and 
regulations,  job «tatù« reports, probleaa and «hop 
floor opinion. 

Other duties include:- 

•••'el fare 
Disciplina 
Tr.dni.15 of hi.s nen 
Safety 
Job Instruction 
Union Äe-..itio'ia 

Kl« other reòpmaioilitie« can include:- 

Job Prop .ration 
Plant In'iport.ûn 
Tino JüO/Ciri¿ ur^ co¿3t allocation 
Materiato requisitioning 

What qualities tnen do we have to look for in »electing a foresaw? 

He Dust be intelligent ana must have th«; necessary technical knowledge 
of t&« job.      Thio <;oes not necessarily asan that he z*t,t  oe the best 
•raftaoaa in th« sr.op. 

He aust possess that indefinenable quality "leadership". 

I have deliberately avoided usin» t::.»t word up until now. I fea?« 
tried to snow what results a good leader will achieve, as I feel thi« .3 
et sor« praticai value than trying to define leadership. 

Selection of fore-.on then must be aiacd at identifying these qualità«« 
in th« cur.'i^uútos. 

¿iocessary cociprooi3«« of course oust be made, providing eaucntial 
qualities are present. 

Subsequent training can then be directed at dereloping the latettt 
talent« and passinj on the necessary inforautioa on organisation and 
procedure«. 

A planned approach to supervision and it.i probleaa la aeceacary 
nowadays.      The old chano« aethods ¿we no longer sufficient to aeet ta« 
ROM deaaading requireaeata of poapetative industry. 

.1.>.;,',; ; 

     -**- _M_M_aM¡MMaaI.MitMaaa_l_. 
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,itV-;..;iX   VI 

Smanie of lointen.mco   .oricalco for  Jner.;ic >ln UnufaCturin^ 
Orcaniaation foiplo./iu1: ,*r>proxim toly j30 r^r od notion i .ori.ars 

1. Three .irei  .«orkahops 

1 <-• í'ielJ   •'ür,..;Í!u| 

-5» Midline   ¿n J  i* it tin,: "»not 

*». '«elJin,; Jhop 

5. -ivil  iYiies   «ori.öUü^ 

Aì -l'ina   >ho i 

7. Jhraje  .«or.'.Hhop 

8. iiectrical   -or^ohop 

9. Inetrumaut  .«urknhop 

•Mr 
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5. 

iTTWVa. fil - I65 - 

g&amágCE WORK HEgngTgr««^ 

of the various îorïï^^j^Î^r  *" P"""*"""- 

Ai» will ensure that.:- 

<W inatructio^a ara recaed oy   the execution «roup. 

»at   tue „or* i,  correctly reports  ^n*t cost clarification.. 

^fbìnÌTn?tÌOn i8 provided ««i recorded of all work c*rri.d 

Th*t *« «quiuiil. 8y8t«, of priorities i8 operated. 

X «rsis st2J2nand ü-t-"~ «— 
XIX« PjètkLflj^ 

AU «erte will fall within two syatetMi. 

U)       &• *r«a Loff ¿heat ^t^ 

iaErr^ ! 0refl,an or -«P«^iaor.    for control and 
Ufomation purp«««, requests executed by *re. -or^riakour 
will be «nttred en action W >ih#>.t- h« •• - M . » P •«»•our 
re«j©n«ibi.      Th-  • .    1    ?     S •w«ts by tue Maintenance roreaan 

•*! »aterial requisitioning purpose«. ^'^ 

t** th»  Work Orr|fr  -^Htri 

* tfark Order ia required   *ori- 

i}     ¿l^V? ba Carried out b* th« ö~tr«llMd hainWaaac« 

WK or l«sa  than two um hour« can be requested verbally. 

U)   CÜéC
1
^^^

0
"* f0',iace«I-nt i««taiiution and .«ajor repair 

«Ortt for which senior manag«»,* authorisation ha« bee» 
received,    .heae will be given a Job Number. 

Sii T^f* "i11 Öe iMU,d b* tft« -4ork ""I" <*«* in 
/ Jor, üIHTÍ"! Í°UP#    Zl,«r««nc? "°** may be started without 
l—JïSJ0^ lt WUi D# tht '««POMibility of the 
•ppwpriau Maintenance Superriaion to obtain the nee« 
*©*•* Wer at  the earlieat opportunity. 



• 
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(«)       Allocation ?T Prt^^!- 

i)     Priorities will be allocattd by the Work Order Citi* oft UM 
recommendation of the Originator. 

ii)   There will be three priority ratingsi- 

¡LJ0^W!!ÌCh r#quir,a immediate attention and on which Overtime 
•nouio be worked if neceaaary for completion,    fhese would be Job« 

(a) To avoid serious hasard to personnel or plant. 

(b) To prevent plant ahutdown or minimise downtime to 
avoid serious production loas. 

Priori^ g 

Work which doer, not require an immediate start (i.e. more than 
20 hours notice, but which has a critical completion time 
requirement. 

fraffrt Ï7   ) 

'•Multa' ^ïa"
hiCh Wil1 b* C0-Plet^ t0 « «*T*«I date, or «a . 

iii) 

Kl1 

I 
(i) 

iv> 

w) 

•aafaty jobs dealing with an lunedi, de hasard should 
normally be fíiven Priority 1 and other safet/ jooa 
will be given  favourable priority in drawing up 
monty ¿ schedules,    auch ¿ork Urders must be endorsed 
•oafety'. 

In the event of disagreement regarding priorities th« 
decision of higher levels of Management up to ..orka 
«anag*r will  be 3ought. 

To ensure effective planning, Priority 1 should be 
avoided.    The use of this priority will be investigata« 
by Maintenance Improvement viroup and reported regularly. 

distribution 9f "ork orders 

I) *ork Order Forms will be minted on 3dnaitiaed pa 

with pre-prmtea seria numbers with prefix letter 'tf* 

2-îiîîlngUiï WOrk °r,ler numjer« '«"oo job numbera which «ill bear the prefix letter  »J«. *** 

U)    Three copies will be issued as follows» 

feBfr N?t J.   -   To the Planner/ForemaVOraftaaan 

On completion of the job this copy will be paaaad to tks, 
appropriate Central Files, in the caae of C¿ntraliat4 
Maintenance Group joba via the Planner, in th« caae of 
Oonatruction jobs via the Project Progresa Planning 



M«MW*Mim% -**«*«.. *,_Jfc,_,<ti 

I». 

*° the appropriate Nainten-w»   - 
^•.repair WOrk. ^T^nfr^^ °r £n^^ «hen 

^•HSine.riuií labour •» 

** ^TJgll^^r. 

••    When a work Orda»« {. -. 

gv.n to th. „ork OrCT.1? ir"'6 d#tail8 »h°«" * 
* PPior con8uUation with ¿krïLï?'****** th*r* *"»** 

3-    ». priority rating must be ^„.^ 

*•    H Cost daaaifioatioB roust bo agreed with ,K     •   • 
S"*** wxth th« »ork Order Clerk, 

*•    «aximua notice of remri *.-... 4 
01 requirements should be given. 

.Work ürri,r nlTrrlr Qfl JlWl. 

1.    Work Urdera muat be written 1.-11,1,    .,      , 
en legibly, clearly and preejptl,. 

«.    ft«, »mat be a brxef de«criptivt tltle. 

*    SAT*1"' JiBt-^i- "* **. of L„„ ^ * 
**   H .uiWbl. priority ritlng muat bfc   juot^ 

I.    * Co.t Clarification must be aUooafd. 

>»u pervi 
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«V «fork Orders will also be initiated by other departments for 
work to bo carried out by ¿entrai Trade und ¿entraliood 
Maintenance Group or by Construction ¿roup* 

J» «*ork Orders received will be executed atrictly in accordano« 
with instructions. 

k,    ««ended instructions will be obtained if the job appear« 
impracticable, inefficient or undosirable. 

3« For construction work, Trade assistance will be obtained 
by issue of a ••ork Order* 
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KAMTENANCE AfiV REPAIR COSTHO 

Coat Cl^e^^^ll^rn 

1.   £B^ig 

ïhi purpose of thie procédure i« t„   ,„„«*.. 
deification of 9n?iw«ííí exJLo        e ! *""• t0 tiw cw^«t 
r..ponsibilitiee of 1^XcÏÏ£

ltur« "* t0 Uti• th* 

II.  ¿fiiicj 

1. 

i. 

Capital expenuxcui-« «mi ue s,,,,^,,..^,  fWrt„ „ 
for Taxation purposes. -W*««! ^ora revenue expenditure 

Bit re3p0ns.ibij.Uv fo- C-íD,   -ii   f-.vr»---,-t 
allocated   co Wt,«**,    ir'ot    t!^   ""* í*11 be prOp0rly 

" ur op*..«tia.i departments, 

per,,  ,„.,,^„tt  ,„ „,lllltenaM0 or op#P!ltlBÏ dwiPtaH,t,t 

«Wir «p,r,,Utu,„ „iU bf sub.divid9d for OMtrol puppMM< 

**      fiMaiH trrJjtin_ 
1* Pafinitinn 

Il Í! na?ft"^y *<* taxation purpo.ee, that certain tv«. 

pianta and are not paid for out of revenue. 

Any expenditure waich incranaos the value of our plant is 

SSnîîtu^      £ ^.^«tingu.v.h between Capital and «.venue 
StTÌÌ^T*;    ¿      fxnal author^ on such matter« rest. 
£~J      I      ??    eV9nUe ^P^^nt but our Hocountiag 
üapartment will provide guidane. ^ 

**    *""-CIftt^"»"^»" ^ Spital aa-pen^t^ 

î^xr;.6 ss:;*Jupital i:xpanditur* ^ * ^^ 
M   ÜBJgtenanco Sap^m 

jny capital expenditure ¿»signed to reduce true repair 
00ata, prolong the .Ufe of equipment or iacraaa. ifcT 
»aohamcal uvailatUity. 

<b)   Earning Cefl»^ 

*mr oapital expenditure Justifiai os the basi« of 
additional earning« or reduction of oparatliif coata. 

<«>   giant IffprnvfTtant Capital 

Any capital expenditure not. covered above, i .e. which i a 
T?ígnad t0 inPrave Vl^iit aafety, appearano« or convent enoa 

without any additional ?arnin£3. 

«OTBi    H capital job may be distributed on a percentage baaia 
ov«r theao three claeaificatione. 

" ~~ 
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Mil aaintenunce expenditure cnurgeable to revenue Mill be) 
known na  the •Total Mechanical i^peime1. It will be 
•uh-divided as follows: 

(a) grue iìe:>airs 

Normal repair«? tu üicreaae mechanical availability or 
prolong the life of equipment. It will includa planned 
maintenance inspections, statutory inspection« and all 
painting coata not classified as capital expenditure. 

(b) Plant Improvement 

«»'ork carried out by Maintenance Department, chargeable to 
revenue, but designed to improve the safety, appearance* 
or operating convetiia.ica uf the plant, 

(c) work to  lipsiat 

work carried out by Maintenance i>epartaient to aeaiat 
operating departments in maintaining procesa availability» 
e.£. cleaning blocked lines or heat exchangers, cleaning 
extruders,  etc. 

HüTtíl    nil nidTiten-.ir.ee joba will be allocated to ojf claaa - 
whichever ia prédominant. 

*»• i&fltnîu-ft^inp; ¿x pen se 

This covers tue expenditure associated with the renoval of capital 
equi paon t from the plant and will always be covered by a diaawntling 
jou number. 

It will bo included in the  » yropriate section of Meohauiical ¿¡xpense 
aecoMin;: to -.he nature of the associated capital Job.    If not 
associated with an installation, it will be classified *a plant' 
improvement. 

**• ¿tart-Un Lx;>enae 

This covers the expenditure associated with the start-up   
commissioning of now plant and will always be covered by an 
engineering job number.    It will be costed as a direct 
on the product coat sheet. 
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VM 

'-••*    ««»». .., «(„p. 

IBB 

¿rtJlu.'   pj.'    ^.J^ 
i^«rtA..-j   ¿...I'.'. 

X»     ¿j¿ü¡^¿¿ 

22. 

Ä> outline the method« to b* «M-IIAU^I # 

»*« «,. «rio« Ä^ifi^Ä  S'i.aTäi1^ «^—*« -ta 
tu»   .ori., ptroojuwl in»ol»,l. ""• "•• r««P<«MtWUU.a gf 

•o<{lfl»«rliig costo. J provini.^ j a.tiiled jreak4owH of 

for Borual financial coating x0J0 iJr,Hl 'ct Cu3t <»»tr»* 

ÍÍf^uír^S C0StS Wiil * ***- «*-di*d* to ,8ciat in t;itlr 

UA<i.r,.tani ti» n.e.1 ìor !oíuLcí   Ü *•*«*«" tint all .«ploy... 
proooaur.*. r0r *0Cur*c* *"l <WMi.Wncy i« folio-in/tiwae 

222. A»..x>j¿it;t^ 

(A) 

U) 

fr .ach of ti^îeSÎÏÏÎ       WöUtJ WOnt:'d'/ òy th* —nt' *¿ 

A» total True .<e„air coat i8 auo-diviJ^ i„to four deificati««! 

fept. No./o.ctioa/io - .01 vWal .epuirs 
*pt. .u/o.ction/11 - .01 Inatruoent «onuir   ork 
£pt. W^tWl? - ,oi puiutia* .od? 
*pt. Mo./*otWl* - .01 «lectrice repair «t, 

¡"lunt lQ?rov.(it»nt 
*ork to mai st 
-Jarain.ja ¿&pena« 

Oloüit^n 

«%pt. ifo./ù.otion/91 
J.pt. Ho., .i.ction/92 
¿>.pt. *Jo,/^ctioti/93 

M»Ant«mtnce lóour costa will be collect«! by wau of M idi» J*b 
-ard *htch is colour«! to denote ..a* paSiSoTELÏ.    í££ Îîl. 
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A« approximate time allocution wüst be recorded for each Maintenance 
«ploy«« eaon Jay on Ma j-%ily Job ¿urd.        ¿he hours worked will be 
allocated to the Log ¡iuuber,   ¡ork Order Huuber, Job .lumber or to 
the appropriât« cost clrwsification   «s outlined below, 

Kore thon one job curd per «Gi;>loyee i:,uy be required. 

(**)   Materiale wost   allocution 

Hate ri. ils lr,t.;n from w/ichinery or Ju;>ply  j toree account ««ill ot 
cnu'ged to the Jo.* ¿luinoer,   ..ork wder rluuber, Lo¿ dumber and 
Uept./oection/vlas3ificition ua :r¡propriété« 

(*>)    Contract ¿hartes or outside òu o oll, es 

Contract services or equi^uiöit i>urcau9ed fro« outside suppliera will 
be charlad to a Jou .«umber,   -or.-; wrder Humuor, Lo¿¿ rturaber or coat 
classification uiuubor «3 a,-propri,¿to. 

IV.    .ü¡iirU«.ili>ii¿Ji¿j 

i* *¿*ily Job Jurd, coloured uccordiuj  uo his trade, mus!. be issued to 
euch aiaployee at wor* uni returned to ..ccounts Jtpartuent  une following 
looming. 

Job cards covering .»ealc-end wor.. will oe suuuittsd on toni«*/ uoraing. 

1« nil hainten.mcs Juuervi^ofl 

a)    .0.1 tii.ie will be aliosated to the neareat half-hour and will (M 
covered by tue following reference numbers, -intered in the 
appropriate column o:   the  Mily Job 'Jard:- 

l)    \ ¿erial Uumuer 

This will either be a 'one trder dumber or a 
Loy ilum .er 

and a 

14) tthHTHfl l^mtfi1' 

ïhia will eiUer be a Job .'Jumbtr or a Jept»/deeties/ 
51 issifieition nurabert 

fc) ¿ill wori; carried out by shift men outside normal working 
hours will be entered on a oekly Tine -iheet instead of 
daily job caria, mi be cnurced to 'òhift haintenonoe". 

•) all work carried out on a Job Number for construction work • 
Jinrge to Job ..um ,er or Project dumber only. 

H separate weekly return will be l'etHiired listing men on holiday. 
It is intenied that this information v.ill be recorded on the 
employées Ulock Jurd oifore it ia returned to accounts Jept. 

Maintenance Je par tue:; t foremen ..hose uen ire  not on maintenance 
or construction work should submit a ..'eekly ftue >hent. 
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Job *>e»criptiou« fon 

t. baerai Superintendent of tiainteneno« 

2. Superintendent of .»roa Maintenance 

*• Maintenance Improvement ütuff ¿njinetr 

**• «ainten-uico running ¿n^inoer 

5« *rea Kaintonance Foreman 

$• Maintenance Hanner 

.1 
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QKHÉHAL dUHMIMTBNdjiWT üF KAINTSHMNGE 

ÜíIN'JSNHNCB 

íí¿K)*íT3 TO 

•ÜÄ3 K^NàOI« 

ûr»f t Approve« by ¿ate 

Próvida« a «ervice to the Plant by controlling the in-work« engineering 
and Maintenance function (exclusive of procesa and design engineering ana 
major new construction) to ensure the safe and timely execution of engineering 
work at ainimum cost consistent with maximum overall operating effioienoy. 
Assist« in the development of work3 equipment directed towards improving it« 
reliability or reducing its maintenance costs. 

JUTI¿S. 

1. 

2. 

t. 

Prepares and submit« for approval plana, objectives, and budget«! 
review« and progresses plans with subordinates to achieve optimum 
effective maintenance programmes; develop« and direct« th« 
implementation of preventative maintenance and repair 

Confers with the «/urka la lager on plans, problems, priorities ami 
achievements. 

Negotiates with Trade Union Representative« on per«oan«l problem«, 
interpretation of procedure« and introduction of new method« within 
the maintenance department* 

Develop« subordinate«, administer« salaries und training in order to 
achieve maximum utilisation of manpower resources and éliminât« 
restrictive practices. 

Controla ¿¡ngineerins Store«, review« inventori««, authorises new 
•took items, write off«, etc. to maintain inventori«« at 
level«. 
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3¿.íA¿a. Jtf*»ji,j¡;¿,¿JuiBff oi' ünliíT^Uu 

Draft approved by liât« 

Jireote and controls day-to-day »achanical uaintanaao« and etierjeacy 
rapairi of production plunto, utilitiea and non-raochanical aervioa« 
to enaura ¡aximw availability of equipment at mininum coat. 

S. 

6. 

Ji recta day-to-day ciechanical mainttnmtct of production planta, 
utilities und   -urica aervica to iteop equipment in auf» and officiant 
condition at minimum coat* 

Initiatea repoira in cunta of plant break-down HUí enerßeaey ta 
•iniaiie loua of production. 

tieviewa ntock levóla of plant s jaron with .¿torea Supervisor to enaure 
availability of opares conaiatent with oiniiauo inventory. 

«Joutrola the use of company-controlled waste disposal tipping ai tea 
to prevent ch«-:t.iical contamination of the river or adjacent far« land. 

tinintiino ¿OOJ communications v/ith other maintenance and ¡reduction 
•taff for discussion of maintenance prioriti«a,  plana problema ia 
order to make je-t uso of ¿onpuny resources. 

¿»•velops ¿md executes objectivas  «id coat improvement programment 
prepares and reviews area maintenance administrative bucinata und 
true repair buageta for Manufacturing plane, utilltiea and 
non-wechuniual aervices. 
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JÜCttl1 <¡Uí*nrisor« and Fornuea.       10 

Hourly 

Tog 

«U 

*•<.''.:' 



M 

.u^mjiA IJL   m. i 

îiïLB 

¿•¡.fi- mazu&id 

Jtir-.uflUlU 

AB»W.\í 'A, 

«íÜi«.u,uVi.ijji,i'   íi »li¡ ''-, ....-oli   Il-tt'  \j\f.jt i   i, i."   Jii'V.'Ui 

Oraft -ipproved li/ J'ita 

Perforas ataff ou^ineering work to reduce rsiintenaiiee costs ani provi*« 
teohaical assis.tane« to u dntananc« line supervision. 

1» ¿¿evelopa maintenance cost improvement ¿>ro£ramra<i3 for an unsigned 
production group; aucLly&en niaintemace  costs  to  . lenti fy areas whero 
OOOftoaies could be made. 

2* Performs engineering design work   to implement sont improvement pro joe ta 
and assigned ininor capital  jous accordin/j to statutory requireneata» 
Jompuny  stunriri.j   ¿ivi Jodes of Practice. 

i« trepare H en uiricv:,   expenditure appro .riation rcuuoatt-,   piLi-chatiing 
requisitions and leni;.;n   xtcr.a.;ea;   checKB dru>-in..*a and rtanufac tarer* 
apocifiCatiuji3. 

%e ¿ftocke installation   vori; in-.   aaaeaue« th>» uffectiveno«.^ of projects 
la BlOotin^ Oüjectiven, 

5e Próvidos lino supervision with teohniuui   ¡Jvioe and in'orwation «Hon 
requested. 

é« «as ist s in the preparation ua4 presentation ot Kaiateaanoe) departaont 
training programmes on apooi *lise>d teohnituée. 

?• ¿tudieo teohaical literature and noldu diacuaaioaa with raanufacturera 
représentatives to keep up-to-d^to with MM equlaeent uni «ateríala. 

t 

slittai1     Nil 
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Jeutt -iriprovaU .;y - •   ^{*** 

wirMla ¿¿MM!**? and   :efc«dtiliifc, of L^ntM<*t *ork to »n»«r« M»«t 
•comwiio^i titiliaafcio» of »IMWMP A»J i.4t«rt.<l roHOuruM «mi *Uil 
inUrf«r«uce to production» d«ir »lop« Iwnrovnd Janata;; win«!»» 

1, ¿»¿.«rvinns th» rtuy-to-ia,v  *o~k of pi:nniat; ^t^ff to #a*yr« aa 
«<3C«pttal« at •ui.l*i\i of pl-.tuiiu;-;  r^-ave* pruul*;** imwlviug 
•fti;in»«i'iii¿; ccnüiltrutioftH,   ^rinrltxM :\ná « i9rtï<*u<..bj3. 

2« J*v«lopn -«ii 3ontrol.-i Ion /--U-ri» plausi far ti jor «Rgiiiasri.ig »o«*« 
pluui«<J m.'iattüi uioe,  ylmt ohitio.m r^-áittni.i-ce   >a-.  J IOMKMUM 

la*p«ctlom>« 

.¿# xt«vi6w«  coíii   .f t.1 iluteri'jLue«  joua  ta .üiticiplt*  oVT-«xj«flditurt 
*ni rcii««tL- .iithtiv,q«tiüu for fui'tior cx^euii tur« *h«n naMMdty« 

••» .««Vi.««« .vori: b-ick-lo-j tutJ .iir»ctb ijciuniuiJrj,; or .vori,  to #Oöur« 
•t«*4y   *on      >id  fo>- •«•toh cr^ft ¿roup, 

>, Jentrols LU« n»iat«n.uica of •eeantial r«c«rJ-3   mi «usures th.«t Nil 
iä ««¿«i« of t t 'fa as a tool to Lmprov« ¡a ..intenuta« efficiency« 

*• **e»elop« new t*chni',aen  to improve tit« pi inni t i    functlonf prep*!1«* 
«tojeouivee for *ue ¿rouj .u*i «.••t«,.i*tioj.liy worva? to .-lohxov* lh«§u. 

ft Knint^ins tood coorntinieutioruí   »ai pro«ot#a <^od rei .titm» with 
•hinten uice supervisory r.Wff a ai otiier  lepwr trenta« 

ii, Unue< /-snorts fox- plmt stiut-<io-n« ami otiur «tUt-tre»  «ttparvl«*« 

preparation of riontlily job liât. 
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Jraft approved «y -       J*t# 

Äuptrviaea craft«nen curryinß out day-to-day ¡auiotoaanco and «t»rg*aoy 
rtpaira of production plantai wiiffis &xA engineering »taadards« Mît 
working QcthcKlti and uiniaua coatti. 

1« fiant* ùay-to-iay m;xintenance  uii minor rsoiir-ì of product!©» 
plaats in conjunction with production staff to «natire ma law 
av-iilabilicj  of (Mui-!»ent| errungen «Mi'tpncy ropair* in -îa»e« 
of plant bre.ik'lo^n« 

2« nllocttei work to cr.uit«3«n .'.-ad in«nee instruction on working 
uetuods and safety j)i-«*cautiona; auptrviaea work in propres« to 
»aaiataiii adeiituito -«.n; toi.^o ani e.vwre tint wor:; is .Msrforutd 
uccur.iitv; to i;u trueI ions. 

ym iiaisms *ork orders on otn*»r :nAÌnten*..ce sactiona when »acamvAry and 
inintuina clone liaison uith o^isr .lections ao tbit activities aro 
co-ordinate?! for raaximu« efficiencyj aa*i t» Planning Section in 
arranging and iuplemontiau planned raintoannce  pro^roanee« 

k* ürdera ¡ipociol apart* part« and chocks regiuarly that «tor«« stocks 
are nwiutained at optinum levala. 

5, «rrangea tr iinin¿; of craft apprentices aa «pecifled la the apprettile« 
training program«! givas on-the-job instruction to craft—a in the 

of now tool« nAd equipment« 

mm 
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tr¿d« uaion repre5«ütativ«.. itativ«». «lectly with employ»«« i0¿ 
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i'i    >X>'».<.<     Mtjfc|      »i, .„ll'lj* 

J ¿¿.ui'?;. «l'i1 

i>r-.»ft approved   yy Jal« 

Inveatißdtto «sii0in»«riu¿ won; rtquest*   Ufi i>"«n.ir«f:  letaiJed work 
iaatruction»for tu« ¿xeowúion of is*<iat*a aio« work Jim wg.it r»couo«lMl 
u*e of ham.:ui ^ni ¡raterial  r»bouro«s   t.i'i minimi» iutarfenjne« to productle«. 

1. 

.   >• 

$• 

I«ver,¿iua©« »nGu.nee.iii,- worK ro«¡!.;s.»t» »j no«tfsa.-iry to u«t»r.tiiut 
the 3*.¿ct job contint,   fsaràoili i.y,  priori, tv   uvi ¿.laut c*vaiJ aöiii ty 
in ci'J.«r to ci>ii«ct .11 iol'oru.it:i.oa nt-^tìl  for /lunnin;; the tforK 
•x«c".u tioa. 

Prepare3 iliv.aiieil  iutjtructions   i;.:i uo-.t. esti¿ut«s íor «nflineerinj 
joba,    •u*G.i.','yin;; th«   -ork to be« jerf^r:i9'J,   ro'jU-.rii¡.iei;ta of manpuwer, 
mate i'.IM .¿ivi  tool .,   !.o -ijlo*  ;;c teinliii^   ,iu  oxeen t ¿ou of work at 
i.iniuum sost   < .1  *'i.ui ¡riiumur: interferone«  to production;  cauc&i 
pro¿r»ao of \.crk on .jit«« -mi r.-.v li fi*-- *ust.-iictioüo if .;« censar y. 

i Ian:'  plant  luutiowu ;.i. in ti» na »ce 1jro;;r.-\r^i03 ur,in¿ ¿antt chart« 
«htr*    !  ¡1IÜ..UCT of   jobs;   ¡r«  to   bt ¿xsrfo.rtîe'i   'ïinuiUrtttounlji, 

n«'4iù filions 9.;U.Lynii::t ..<u.i ¡r,j.t.•?ri J.;-:  re juj.r».l  for pi?uwwd luLitmlu 
woiv  i.¿ I   .''v^raaaoa  t i?ir i*uiv«'*ryê 

à'Liiia i¿;'tt<i;;it*on of ut*« editai »^uipuwnt laewd en äwiija tvioktta 
prepared uy  f..>..».   or i'i.i. :. 

ln.jf > ta ti¡uihw*nt  ander repair vai recorta ou ita ootfcUtioa for 
infori.i.»tioti   uri recori pur;x>t>«.«« 
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