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ANTRODUCTION:

BEFORE THL ECONOMICS OF MAINTEMANCE COST ING
CAN BE CONSIDEIRED IT 1S NHECESSARY 70 DEF INE THE
MEANING OF "MAINTTINANCER, | T MAY 3C SAID THAT
MAINTENARNCE N AN INDUSTRIAL ORGANIGATION 1€
THE UPKEEFR, REPAIR, SENEWAL AND REPLACEMINT
OF VIORN, OAMAGED COR GUSOLETE FARTS OF EQUIPe
MENT, PLANT, TOOLS AND TUILDINGS. SCME MANAGEe
MENTS ATTELRPT TO DIFFERENTIATE BETWFEN MAINTE-
NANCE AND RCPAIRS BUT GENERALLY IT IS CONSIDERED
MORE LOGICAL TO INCLUDE REPAIRS N MAINTENANCE,
BETWEEN COVPANIES THE DEFINITION OF MAINTENANCE
OOK8 SOMETIMES VARY ACCORDING TO THE NATURE
OF DUTIES PERFORMED 8Y THE "AINTENANCE DEPARe
TMENT (UT THES WORK TENDS ALWAYS TO DEAL. WITH

TWO ASPECTS, THAT IS "TO <EEP" ANC "T: RESTORE",

THE RELATIONSHIPS BETWEEN THE VARIOUS FORNMS
OF MAINTE!.ANCE MAY, IN FACT, BE SHGWN IN CHARY

FORM AS FOLLOWS! e
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AT YHE BAME "k, wesil THS 0P L T ON MAY
VARY, THE COCoT OF MATWTENANG: AN T8 WEED FOR
EFFECTIVE CTNTMLLGL ARY SIMNERALLY VIEWED AT A
SIGNIFIZANT 20000 Ey 07 MOST MANLIT THTS,

DESPITE “HIS, BUWEVER, 1T 13 AL0D CQUALLY TRUE
TO GAY Tha ' Vol MANAGE (00 . A5S AZTCORTANTS STILL
GIVE INCUESISIENT &AL ATIENTION To THL “AINe

TENANCE FURCTION, ThiL - A - 7 LUE T4 T0E
MANEGTMENT AYTIiTUE THAD 70 C7 .7 GF it IINTENANGE
I8 NOT USUALLY Y SHame 16/ 2T Lo A RED WITH
TOTAL PRODUCTICH COT TR AND TAPITAL INVESTMINT.
'T BECCMES oVE! 0F0 PROVEINEDRY HO THe
ACCOURTAL Y OHG.. .. THIS S0LT 25 PLVvGeNTLLD OF
CALES AND THUS (HEATES AM MEFTILIENCY HLLUSION",
TH'S ILLUSION |7 MURTHE . TEFLLATOD 1N OBSERVAe
TIOND SOMUTIMT T Naul ¥ AMAGTIEN TLAT THE
DAINTENANCE URPARTHENTD 3 FEPICIELT SO LONG AS

I7 KEEPE PRUDICTION OVEIAS 67 SUCCESSFUL HANDe
LING OF EMEPGENCIEL AND 5 2Jd0h 0. F8The  COMa
EEQUENTLY, LY - JESL . v, OGNLY THE LNUSULL AND
PNFREQUENT ) MANA T 200 07 v D sl G RECGHNIGE
THAT THE ROUTINE MAINYORANCE o .cu, VilC: CONe
STITUTE THo LARGUR #ART CF TiHE LIPANTMENT'S WORN,
ARE OF TEN HANDL 00 iN S INEFFICIE NT MAMMER,

1P PHEEE COLTS Can ME CONTROLLED AMD SAVINGS MAOE

THEN THIE IN TURN MUST INCREABE THE OIXECT CONe

TRIBUTION TO PROFIT,
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A FPURTHER AGGRAVATION OF THC SITUATION

18 THE FAIRLY GENERAL (DEA THAT MA INTENANGE I8
SIMPLY OVERHEAD AND, AS SUCH, OOET NOY CONTRIe
BUTE TO PROFITS, THE ACCOUNTANT OFf TEN REFORYS
THE COCTS I TOTAL AND HIDES “HEN AWAY AMONGSY
OVERHEADG WITH Tiil AE UL THAT THE TOTAL CORe
RECT COBT OF THHE MAINTLMANCE FURCYION 8 NOT
ORDINARILY SLEN IN THL REVORTS ISEUED 7O TOP
MANAGEMENT, TMIS “ITUATION I8 KNOWN BY VANY
ACCOUNTANTL AND 15 DEALT WITH SUCCESEFULLY IN
MANY COLSANIES, ESPECIALLY WHEKRE A [ UDGETARY
ConTmOL SYsYEM 1 OPERATED, A8 MOST MANAGERS
KNOW, THE OBUECTIVE OF ZBUDGETARY CONTROL s Yo
CONTROL EXPEND | TURE BY DECENTHALIBING DEPARTe
MENTAL COBTS WITH A VIEW TO MAKING THE RESe
PECTIVE CHIEFR RESFONSIBLE FOR THE SUCCESSFWL

ECONOMIC CPERATION oF THCIR OEPARTMENTS, TO

THIS END MAINTENAKCE HAS 78 OwN ExXPENESE ACCOUNTY

AND THE DIRECT C &Y OF OFERATING THE DEPARTMENT

CAN 87 BEEN AND CrOMPARKD "QAINST TME suDetTe .

Having MENTIONED VERY CRIEFLY TrE oinceY
GOBT OF MAINTENANCE, IT 18 Now NECESSARY TO

BRING FORWARD TiHE EFCOLND EXPENSE ITEN, wiiCke

MAY BE CALLED INDIECY MAINTENANCE CoOsSTY,




TRIS COZT 16 NOY ONLY REPREGENTED BY TGUIMUE MY
COWNTINE AND & POSEIGLL CONCULLUERTY LOLE OF PROTCUCTION
ANC BALEYS BLTY THERE ¥0 ALGES T SMIRA CQY O MAVING
TO REDPLACE PLANT AMG DOLERLNT DNEFASGE THE NOMMAL END
O ITS CtEFUL LIFE O TO EXTRAGMIINSRY LOTES (QIATION,
(T 1@ PoooARLY TRUE T SeY THAT TME L350 OF LOSTY
rRODUCTION RECE IVLL WO 00T WMENATGESENT ATTERT HON
Feint: Tol CTHER A MNTLLARNTD S0 T 0 04RWL OF THE
INCONVES TECER CAUAED SN PLAKT 0P AKS 20wk,  SUESH
CONYTH A€ EFr MCAURE THEY ACE OaVIOUS ANU HAVE A
CERTA LN ALDUNT i IMAMA UT GETEN THY s ARE NOT AB

SER IOVUE AL PROUICTICN MANAGERS WOULL HAVE T VEAYONE
PELEIEVE s "HiRrK ARE, HOWVEW, OTHEN INCIKECT WA INTENANGE
CONTS WHICH ECEIVE VIRY LITTLE ATYIMTION] GENLRALLY
UECAULLE TIEY ARE FPITOIK U~ AE NOT MNCAE TG NOTH

- MAMAGEMENT ANC ACCOUNTAMTS AL LKE, ORI AAMPLD, HOW
MAMY CONTYROLLERL #:-E THf T O AYE 2Ly TO LLUGRTRATE
AND HEPO.Y UPGN T: .0 1LOW il UCTION RAYES ACHIE VED DUE
TO POOR MACHMIN & FICITZNCY, T CO° { OF SURAP DUE TO
MACKHINE FAILUAE O TH. ADOITIONAL POVEN COGTE (NCURAREE
THROUGH [MADECUATE MAINTL AMCE CAUEING PLANT

INEPFICIENCY? THE CIFFICWUTIES OF (LLUSTRATION 0S00ME

EVEN MOIE ACUTE WEN THE EXTRA CGO- Yy OF




PLANT REPLACEMENT AND OTHE CAPITAL EXPENDITURE

HAVE TO QE ASSESSIC,

T 14 THE FURPOSE O THEZ PAPSH TO ATTEMPY
TO PRESENT THE ACCOUNTANT!S vIgw O TAUE MA I Ne

TEMANCE U575 e

THE CBIECTIV. S OF MDA 5 HNCE DEPASTMENT
= aw .
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IN CRDER TO 4CHEW ANY nroner o EFFICIENCY
IT 18 ESTINTIAL TO MAVE CLSAReCUT OBJECT IVES FOR
WITHOUT THESE AND THS KNOWLEDGE CF HOW THEY CAN
BE ATTATHED RC DEPARTMUNT CAN EXPEGT YO FUNCTION
TO ITS UPTIMUM LGILITY, THIS 'S A5 THUE FOR
THE MAINTENANCE DEPARTYMENT A8 FOR ANY OTHER

DEPARTIMENT o

THESE GLJZCTIVES Catl 88 SPLIT JHTO TWO
YYFER, NAMTLY, FUIETIONAL OQJECTIVES ANC cosT
QOUECTIVE ™, VO Lurt s Loy WITH THE FUNCT IONAL
QBUECTIVES 17 RAS 7% Lo 0 MBEnLn 4oy CE
PEAALY GF MATUTONANGY IN THl™ LREL 15 EOTH PREe
CENTIVE AND CORRECTIVL,. Tai PLORMAL FLUNCT IONAL

OBJECTIVES OF TR VAINTEN £ NGE UEPARTAINT MAY THERE =

FORE BE 44 FOLLOWS: e
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TO MAINTAIN PLANT, EQUIPMENT AND
BUILD INGS AT THEIR GEST LEVEL TO
ENSURE THAT PRCOUCTION 1S NOT HELD
UP AND RESULTING IN LOSS OF PRODUCe
TION TIME ANC GROKEN DEL I VERY

TROMESE:S

TO MAINTAIN T COMPANY'S ASBETE
AND KEEP THIIM IN GOOU CONDITION
THEREBY PROLONG ING THE IR USEFUL

LIFE,

TC ENSURE THAT ALL PLANT AND
EQUIMMONT 18 SUFFICIENTLY WELL
MAINTAINED IN ORDER THAT THE
QUALITY OF THE FINAL PRODUCT |8
KEPT TC THE AGREED COMMERC I AL

STANDARD ,

TO MAKE EMERGENCY REMAIRS AS
OUICKLY AND AS EFF ICLENTLY AS POSe
GIBLE IN ORDER TO ENSURE THAT PROD=
UCTION DOWNTIME IS KERT TO ¢

MINIMUM,

TO S8UGGEST AND 28S18T IN THE DEVELe

OPMENT AND IMPLEMENTATION OF

IMPROVEMEN T8 IN THE DESBIGN OF MACHINERY
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AND EQUIPMENT TO DECREASE THE
CHANCES OF BREAKDIWN, MAKE AVAILABLE
MORE EASY “ETHODS OF REPAIR AND

LENGTHEN THE SERVICE LIFE,

(vi) TC OPERATC SuUCH SERVICE ACTIVITIES
AS MANY DE REGUIREN, E.G, MOWER,

HEATING AMD WATER,

(vit) To CARRY OUT SYZTEMATIC INSPECTION
OF ALL PLANT, EOUIPMENT AND 2UILDe
INGS AT SUFFICIENT GCONTROL INTERe
VALS ol THMAT ANY WEAS OR  HMPENDING
BREAKDOWN WILL BE DETECTED AND TO
KEEP ADEQUATE RECCRCS OF THESE

INSPECTIONS,

AS WITH OTHER OEPARTMENTS, THE M'AINTENANCE
DEPARTMENT MUST MAVE ITS ECONOMIC OBJECT IVES
ALONG WITH ITS FUNCTIONAL OBJURCTIVES, THE COETS
OF OPERATIMG A MAINTENANCT UEPARTMENT WILL VARY
FROM COMPANY TO COMFANY DEPEND ING TC A LARGE
EXTENT ON THE AMOUNT OF MECHANIGATION, THE AGE
OF THE PLANT, THE TYPE OF WORK CARRIED OUT, THE
DEGREE OF CONTINUCUS OR SHIFT WORK AND THE
POLICY OF THE CTomMPANY IN RELATION TO TH: TYPE

AND AMOUNT OF MAINTENANCE CARRIED ouT, TO




~ AGMIEVE ECONOMIC EFFICIENCY, THEREFORE, THESE
POINTS HAVE YO BE CAREFULLY CONSIDEREO AND TME

OBJECTIVES ARE GENERALLY STATED]»

(1) To KEEP THE TOTAL COST OF MAINTENANCE
AS STABLE OVER TIME AR POSBIBLE, |Y
I8 GENERALLY EXPECTED THAT TOTAL
MA INTENANCE DEPARTMENT EXPEND | TURE
WILL VARY OIRECTLY WITH CALENDAR

TIME o

(11) To ENBURE THAT TRUE MAINTENANCE COSTS
WILL BE INCURRED AT A CONSTANT RATE,
WHICH MAY BE RELATED TO OPERATING
TIME, PRODUCTION QUANTITIES AND TIME,
IN BOME COMBINATION, THIS GENERALLY
MEANS THAT MAINTENANCE COSTS SHOULD
BE FAIRLY STABLE WHEN RECORDED AS A

FERCENTAGE AGAINST SALES OR NET PROe
OUCTION VALUE: AGAIN TMIS MANY NOT
ALWAYS BE A GATISFACTORY MEASURE 18,
IF TOO QREAT AN EMPHASIS IS PLACED ON
COBT CONTROL, THE OBJECTIVE MAY BE
REACHED BUT ONLY AT THE EXPENSE OF
THE PHYSICAL CONDITION OF THE PLANT,.

IT 1S ESSENTIAL, THEREFORE, THAT

BOTH FUNCTIONAL AND ECONOMIC OBJECTIVES
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BE VIEWED TOGETHER WHEN ESTABL I8Ne

ING A MAINTEAHCE PCLICY.

(111) TO CONTROL THE DIRECT COST OF WMA(INe
TENANCE 5BY TH. CORRECT AND EFF I1CIENT
UBE OF MATLRIA! 5, VEN AND MECHANICAL

FACILIT! (S,

Tie ORGANISAY ICHN OF THE ‘{AINTENANCE NEPARTMENT
| e o~y - e e S STE TENEEE

IN ORDER TC Chaiiy OU. ITH OBJECTIVES THE
MAINTENANCE DEPARTMENT MUST HAVE AN ORGANI SATION

CAPABLE OF CARKYING (U™ 1TS DEF INED TASKS,

IT I8 PROBABLY CCRRECT TO FIRSYT LOOK AT TG
AREAS OF MA INTENANCE OPERATION AND THESE CAN GENe

CERALLY BE DETERMINED <ulTL EASILY ASte
(1) PRODUCTION PLANT AND EQUIPMENT,
(11) BuUILDINGS £ND ROADS,
(109) Semvicee, and
(1v) CaAPITAL WoKFE AND DEVELOPWMENT,

AS A GREAY DEAL ©OF MAINTENANCE wWORK I8

CAMRIED OUT BY SPECIALISED CRAFTBMEN IT IS 0OMEe

TIMES ALSO AEB WELL TO CONSIDER THE ORGANISATION
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OF THE MAINTENANCE FUNCTION BY CRAFYS, FOR

EXAMPLE S »
() ELECTRICIANS
(01) “iLuwmonrs,
(001) MacHinisTs,
(ev) Pire riTrERS,
(v)  Purumsers,
(Vi) BuackssiThs €TC,

AMD 8O FROM TH!S INFORMATION AN ORGANI BAT (ON

CHARY MANY BE CONSTRUCTED SHOWING THE PROPOSED

ORGANICAT IONAL SET=UP, AN EXAMPLE FOLLOWSte
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THE RELATIONSHIP OF THE MA INTENANCE DERPARTMENT

- WITH OTHER DEPARTMENTS
M

IN ALL CONCERN3 DERARTMENTE MUST HAVE SOME
SORY OF INTER«RELATIONSHIP WITH EACH OTHER, THE
AMOUNT VARYING ACCORDING TO THE NATUE OF THE IR
WORK AND TO THE EFFECT FACH DEPARTMENT'S OPERAe
TION HAS UPON THE OTHER. ITH Tiig CATNTLNANCE
DEPARTMENT THESE RELATIONSHIPS ARE MA INLY CONe

CENTRATED UPON: -

(1) THE “NainEeERINg DEPARTMENT, WHERE A  VERY
CLOSE RELATIONSHIP TENDS TO EXIST
ESPECIALLY WHERE MAINTENANCE OPERATES
UNDER PLANT ENGINEER ING AND WHERE
PREVENTIVE AND CORRECTIVE WA I NTENANCE

ARE EXTENBIVELY PRACTICED,

(10) Tre ManuracTUR ING CEPARTMENT, AS THIS
OEPARTMENT DEFENUS UPON THE MA INTENANCE
FUNCTION TO A LARGE DFRGREE AND INte
TIATES MAINTENANCE WORK ORDERS, AT
THE BAME TIME, THEY ARE RESPONS | BLE
FOR MAKING OPERATING EQUIPMENT
‘AVAILABLE FOR REPAIR AND OFTEN PROe
VIDE PRODUCTION WORKERS TO ASS IS8T THE

- MAINTENANCE WORKERG, EGPECIALLY WHERE
SPECIAL CRAFY SKILLS ARE NEEDED OR

WHERE EMERGENCY BREAKDOWN EXIsTs,
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(000) Trm PLANNING DEPARTMENT, AS SOMET IMES®
IT 18 NECESSARY TN HAVE TO |INTERAUPY
PRODUCT ION WHILLT REPAIRS ARE BE ING
CARRIEN OUT, ' LANT DOWNTIME CAN BE
MINIMISED BY CZRSULTATION WiTH THE

PRoODUC™ jor 71 s g EPARTMENT o

€1v)  THE aTCR1AL CONTROLLEN, wHO HAS
THE RESPONC IO ITY FOR PURCHAS ING
AND MAIMTLINING ADEQUATE STOCKS OF
MAINTERANCE MATER ' ALS AND FOR

INVENTORY CONTROL .

(v) Tee Accounting DECARTUENT, A8 THMEY
ARE REIPONG IBLE FOR RECORD ING AND
REPORT ING ON ALL CXPENDITLRE AND,
WHERE EUDG TARY CONTROL 18 PRACe
TISED, ADVISING UPON BUDGEY E&Te
IMATES AND SUBSEGUENT VAR | ANCES

AGA INST BUDGETED EXPENDI TURE ,

AGCBOUNT ING FOR 'IAINTENANGSE EXPEND | TURE
lllIlIl--u-n-mm-u--n-mm-n----I

I? 1S THE RESPONCIBILITY OF THE ACCOUNYTANT
VO ESTABLISH AND KEEP REC .RDS WHICH PROVIDE, TO

A LARGE EXTENY, TH: RASIC DATA FOR CONTROLL ING

MAINTENANCE, AFTER DECIDING UPON THE DIRECY
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coevs or MAINTENANCE, 148, THUSE COBTE WHMICH CAN
G IDENTIFIEC ANC MEASURED, A SYETEN FOR RECZIVING

AND PROCESE ING THE INFCRMATION MULT NE MADE ,

FINBTLY, HOWIVER, MANAGE MEMNT MUST CECICE
THE TYPE OF aPENLITULT WHICH WIL), 4E RECCGNISED
A% THE CIRECT CO T OF ORERATING THE VAITNTENANCE
DEPARTMENT, IN MCOLT COMPANITE THE FOLLOWING

GENERALLY FORME "HE LABIG: »

() Lamoun
THIS 18 OIVIDED INTO TWO BECTIONS
te€s THAT WHICH CAN BE NIRECTLY (DENe
TIFIED AND CHARGED To THE JcBS (E.Q.
MILLWRIGHTS, TLECTRICIANS, PIpE FiTrEns,
CARPENTERS) AND, SECONDLY, THAT WHICM
MUST BE ALLOCATED ('N SOME OTHER BASIS

(€.e, Lasouners, CLEANERS) AS OVERHEAD,

(01) MaXgFiaLs

| THE MATER I1ALS USEC BY TME "'/ INTENANGE
OEPARTMENT ARE ALSO DIVIDED INTO TWO
 SBCTIONG, THE FIRST BEING MATEH | ALS
WHICH CAN '€ IDENTIFIED AS MAVING
QONE INTC THE JOES AND THE OTHER BEING
*“RAL MATER I AL WHICH MUST BE ABSORBED
A8 OVERHEAO (E.a. COTTON WASTE, GLOWS,
OmiLes)
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(000) THE OTHER OVERHEAD COSTE OF
OPCRATING THE MAINTENANCE DEPARTMENT
ARE GENERALLY RESTRICTED TO THOSE
DIRECT COSTS WHICH CAN BE IDENTIFIED
WITH THE DEPARTMENT, FOR EXAMPLES e
(A) MANAGERIAL AND CLERICAL

PERSONNEL SALARIES,

(8) ‘tacHINE PCWER,

(C) MAC INE LULIRICATION AND
REPAIRS,

(D) BUILDING REPAIRS,

(€£) GENERAL LI1aHTING,

(r) Hearina,

(@) RENT FOmR SPACE usED,

(M) RATES FOR sSPACE UsED, AND
(¢) DEPRECIATION FOR THE

DEPARTMENT'S OWN MACHINES ,

A BUDGET OF THE PROLABLE EXPENDITURE OF TWHE
DEPARTMENT OVER AN OPERATING PERIOC OF ONE YEAR,
TMREE MONTHS OR EVEN ONE ! ONTH SHOULD BE wADE
AND DIVIDED BY THE BUDGETED MA INTENANCE HOURS
EXPECTED TO BE WORKED ODURING THE SAME PER 10D,
THIS WILL GIVE AN OVERHEAD RATE PER DIKECT MAINe
TENANCE MOUR AND ALL JOBS CARRIED OUT SHOULD B&

LOADED WITH OVERMEAD ACCORODING TO THE NUMBER OF

HOURS WORNKED, E.3,2-




U.S. ¥ Pem
THREE MONTHS
SRS

CLERICAL ANC MANAGERIAL SALARIES 10,000

SUPPORT ING L ABOUR 8,000

GENER.\L. MATERIALS 4,000

MACH I NE FOWER 2,400

MACHINE LUBRICATION AND REPAIRS 500

BUILDING REPAIRS 200

GENERAL LI1GHTING LOO

HeaT MG 200

RENT 800

RATES 300

MACM INE DEPRECIATION 1,000

EulLDING DEPRECIATION —niB
28,000 !
Ssaases |

AGAINST THIS BUDGET THERE COULD PROGABLY 8E
A LABOUR FORCE OF , SAY, 50 DIRECT WORKERS EACH
womrK 1'G 50 MOURS PER WEEK GIVING FOP THE 13 weEK
PERIOD A POSSIBLE TOTAL Ofte

S0 wgN x 50 Hours x 13 weexs = 32,500 HOURS

|7 WOULD BE INADVISABLE TO TAKRE TMIS TOTAL

FIGURE AS THE TRUE OPERATING LEVEL, HOVEVER, AS

MLOWANGES NAVE TO BE MADE FOR ABSENTEE ISM AND |
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OTHER CAUSES, GENEFRALLY AN ALLOWANCE OF 20%
IS MVADE TO COVER THECE CONTINGENCIES AND THIS IN

TURN GIVES A FIGURE OF 28,000 Hours (1.E. 32,500 x %E?
( 100)
AND AN OVERHEAD RECOVERY RATE OFje

L. ¥ ( = 1 U,¢, ¥ PER HOUR
<<, 000

OTHER OVERHEADD TUCH AS SALESMEN'S SALARIES,
TRAVEL EXPENGES, INTEREST, AUDIT AND LEGAL FEFS
ETYCe ARE GENERALLY NST ALLOCATED TO THE “YAINTEe
NANCE DEPARTMENT AS THIS CAUSES A GREAT DEAL OF
EXTRA ACCOUNTING EFFOAT AND COST, AND ALSO THE

PRACTICE IS QUESTIONED.

ALLOCATING COSTS OoF JOUS AND DEPARTMENTS
e e e e e e T TR

IN ORDER TO PROVIDS AN EFFECTIVE CONTROL
OVER MAINTENAMNCE CO3TS IN A SUFFICIENTLY DETAILED
WAY, IT 18 ESSENTIAL THAT ALL “XPENDITURL |INCURRED
IS RECONDED /A INTT SPECIT IC TACKS, MACHINES AND
DEPARTMENTS. TO 0O THIS, MAINTENANCE JOfS ARE

INVAR IAGLY GIVEN ORDER NUMGERS WHICH ARE NAMEDS »

(1) A INTENANCE JOB CRDERS OR

(11) STANDING CROERS,
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THE UBUAL METHOD PO IDENTIFY THE DEPARTWINTY

RECEIVING THE BCRVICE I8 TO {AVE A TWO GCR THREE

NUMBER PREFIX FOR EACH UEPARTWENT] FOR EXAMPLES e
100 IF FOR THE L'ACHINE SHOP
{09 18 FOR THE FOUNL. Y

102 15 ForR THE CFFCE

URDER NUMNERS ARE THEN GIVEN IN CONSECUTIVE
ORDER AND ALL WORK CARRILD CUT AGAINST THIS JOu
IS NOTEC WITH THIE NUMBER CN THE OPERATOR'S WORK
SHEET CR CARD: SN ILARLY ALL MATERJAL DRAWN
FROM THE "TORES BMCULD BE AGAINST AN |8SUE NoTe

(STORES 120U IS ITION) WMICH SHOULD ALSO CARRY THE
OnogER NuMBER ,

BEFORE ORDER NUMBERS ARE 13suUED, HOwWEVER,
'MANY COMPANIES DECIDE UMON THE MINIMUM AMOUNT
OF EXPENSEZ WHICH SHOULD BX INCURRED BEFCRE AN
CROER NUMDER IS GIVEN E.8 NO ORDER NUMJER WiLL
8L GIVEN IF THE TOTAL EXPENSE 15 NOT EXPECTED
TO EXCEED (8AY) 50 L., DOLLARS, IN THIS WAY,
SMALL JODE CARRIED QUYT ARE RECORDED IN TOTAL

AGAINST THE DEPARTMENTAL STAND ING CroER,
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TO POST THE DIRECT LABCUR TO THE VA<]OUS JoBs,
A LABOUR ANALYSIS 1S CARRIED OUT AND ALL HOURS AND
WAGES IN THE "AINTENANCE DEPARTMENT ARE AGREED WITH
THE TOTAL ATTENDANCE MHOURS AND PAY AS SMOWN ON THE
WAGES BILLS, HIN THIS RTCONCILIATION MAS TAKEN
PLACE, THE LABOUR HCUKS AMND CO.-TS ARE POSTED TO

THE JOB ORDER COST ARDS,

IN THE SAME WAY OIRECT MATERIALS ARE ACCOUNTED
FOR BY PROPIR ANALYSIS OF THE STORES |8SUE NOTES

AND THE MATERIAL ANALYSIS MADE AND RECONCILED,

OVERHEAD UST THEN BE ADDED TO € ACH JOB 8Y MULe
TIPLYING THE HOURS WORKED BY THE PRE=CALCULATED
OVERHEAD RECUOVERY RATE ., THE TOT/L WEEKLY OR MONTHLY
OVERHEAD RECOVERY SMOULD BE CALCULATED AND COMPARED
WITH THE ACTUAL OVERHEAD EXPENSE IN ORDER TO AGSESS
WHETHER THERE ARE ANY LARGE OVER OR UNDER = RECOVERY
DISCREPANCIES, WIHICH MAY THEN REGUIRE BUBSEQUENT AEe

ADJUS™ MENT CF THE RATE.,

TMEBE POSTINGS ARE GENEHALLY MADE EVERY WEEZK OR

M NTH AND WNEN THE JOB I8 F INALLY COMPLETED THE TOTVAL

COBTS ARE SUMMARISED,

AN CXAMPLE OF A MAINTENANCE CROER JoOB CosT

Cano roLLOWS

L



FRONT

VAINTENANCE JCB ORDER CQOST CARD Not seceevsee
DEPARTMENT ! DETAILSS
MACHINE No!®
LOCATION?
DATE START:
|
DATE FINISH:
DrTE COSTED: 1
R L :F
T8TIMATE ACTUAL
HOURS u.s. § CosT DeTaILE 4 Houns U,s. ¥
LABCUR « MECHANICAL
ELECTRICAL
OTHER
-—-“ A:‘%:‘
TOTL LABTUR
MATERIAL = MECHANICAL
| ELECTRICAL
OTHER
“*—’L —— - - SR
TCTAL MATERIAL
|
TOTAL CVERHEAD
e
OTHER
_‘:F.-—
TOTAL CTHER
‘—‘ﬁ:
TOTAL COST
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CM THE REVERSE <IDT <F THL S08T CARD PROe
VISION WOULD HAVE TC OE MADE FOR THE WEEKLY OR
MONTHLY RECCARCING OF THE DETA1.E€ WHICH GC TO MAKE
UP THE TOTAL COUT AND ACCORDING TC THE HEADINGS
OF THE CouuT DETAILS, AS SHIWN ON THE ERONT 2 I1DE

OF THE CARD, € ,G,!=

PMAENT 00800 JOR 0D " 05T CARD NC,

—

hAROMR:

VECHAN ICAL
ELECTRICAL

IEEL/VMONTH “ND ING

t ToTAL
H :

CTHER
ToTAaL -L J-h +
T o S N T_Aa._..a_..g

MATER 1 AL:

VZCAHNICAL

LLECTRICAL

UTHER

ToTaL ;L_r 1 L —
CYERHEADS J(

- -

vn ]
TOTAL —77 T
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ACCOUNTANTS SMOLLD TAKE QMEAT CARE THAT
THEY FULLY UNDERSTAND THE MCANING OF MAINTENALCE
WHEN MAKINC COST ALLCCATIONS. [N MANY CASES
THERE ARE FRC5COURES FROM MANAGELENT TC PLACE
THE COBY OF OLVLLOFMENY ANO UTHER CAPITAL
WORKS TC THE MAINTENANCE ~CCOUNT IN ORDER TO
CLAIM ASAINET TAXATION. THIS 1S INCLARECT AND
SHOULD BFE AVOIDED. [N THE SAME WAY, WORK PERe
FORMED BY MAINTENANCE PERSONNEL TO ASS!{ST PRCe
DUCTION CHANGEOVER 6MULD DE EXCLUDED FROM

MAINTENANCE COSTS,

REPORTING DIRECT MAINTENANCE CoOsTs AND
PERFORMANGE

M

IN ORDER TO ENSURE THE EFF ICIENT OPERATION
OF ANY DEPARTMENT IV I8 CSOENTIAL YO R EPORT
ADEQUATELY AND PROMPTLY UPON ITS ACTIVITIES, A
REFPORT, HOWEVER, LOSES A LARGE AMOUNT OF 173 UBEe
PULNESS UNLEESE THE ACTUAL OPERATION I8 COMPARED
ABAINSY SOME PRE-SET TARGET OR SYANDARD, THIS
I8 CQUALLY TRUE FOR MAINTENANOE BUT ALSC CAN
8L DIFFICULT AT THE NATURE OF WORK, AT FIAST

GANCE, APPEARE TO MAKE IV INCAPABLE OFf VEASUREe

MENT, CONTROLS ARSZ, HOWEVER, POSSIBLE,
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THME FIRRT AND EASIEST GONTROL RATIO I8
VO EXPAES: THE CONT OF DIRECT MA INTENANCE AS
A PERCENTAGE OF SALES, NET PRODUCTION VALUE OR
OFf TOTAL COTT, YT 15 A VERY S1.PLE MATTER
IMDEEDT TO GRAPH THE TOTAL COST OF MAINTENANCK,
BOTH IN ADSOLUTE VALIES AND AG A PERCUNTAGE T0O
SALES OR BOME OTHEt MEASURABLE PRODUCTICN
FIGURE, THL ASSOLUTE FIGURE WILL GIVE (MDICAe
TIONS AS YO WHETMER AND T WHAT AMOUNT COSTS
ARE INCREAS ING WHILSY THE PERCENTAGE FIOURE WILL
QIVE A TREND COMPARIBON, TO ILLUBTRATE THIS
POINT IMAGINE THAT THE FOLLOWING DETAILS WAV

SEEN COLLECTED PROM THE COST ANALYSIS AND tTAe

VisTiCes -~
— I
TR TR | tererasen | - o S
£ h»coc'rl', CosT 1O N,M.V,
JAN 250,000 2,500 1,0
res 280,000 2,%20 9
MR 300,000 2,700 9
APR 360,000 2,380 N
MAY 320,000 2,240
Jum %00, GO0 3,200
L-L 4
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THE NET PRODUCT ION VALUE F I GURE IS FOUND
BY TAKING THE SALES FIGURE AND ADJUSTING FOR

CHANGES IN WORKe«INePROGRESE, AS FOLLOWS:w

vy
SALES FOR JANUARY 1969 300, 000
ADD WORKe INePROGRESS AT
JANUARY 31s8T, 1960 1,500,000
1,800,000
LEBE WORK~ IN=PROGRESS AT
JANUARY 18T, 1969 1,350,000
NET PRODUCT ION VALUE FOR
JANUARY, 1969 250,000
L

THIS NET PRODUCTION VALUE FIGUAE I8 PROe
BABLY THE MORE FAIR FIGURE TO USE AS |T OHe
VIATES THE INFLUENCES OF ANY LARGE INCREASES OR
REDUCTIONS IN SALES DUE TO PRODUCTS COMING FROM

OR GOING INTO WORKe INePROGRESS ,

THE INFORMATION GIVEN IN YHE STATISTICAL
FORM CAN NOW BE EFFECTIVELY PREBENTED GRAPHICALLY,
THUS | »
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JA INTENANCE COBY
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CONTROL LINES MAY B DRAWR ON THE GRAPME
AFTER MANAGELENT HAVE ESTABLISHE(L WHAT THEY CONe
BIDER A FIAR AND REASCNABLY STANDAD, THESE
GTYANDAROS WiLL, OF COURSE, VARY WNITH THE AGE
AND CONDITION OF Tt PLANT AND EQUIPMEST, IT
18, YHERFFO“F, VERY CIFi ICULT TO TAKE A STANDARD
FOR A COMPANY EVEN IF TRIS 18 PELATED TC THEIR

OWN TYPE OF INDUSTRY,

PROPABL © THE BEST CONTROL WHICH MAY AR
POGS IBLE MAY 3E TO WATC!! THI TREND LINE AND

ENBURE THAT TIHE SITUATION DOES NOT CETERIORATE ,

THE NEXT CONTROL CAN COME FROM TC Jom ORDER
CoBY CARDE wHICH HAS PACILITIES FOR COMPAR ING
ACYUAL CCGSTS WITH ESTIMAYES, THEB” ESTIVATES
HAY SEEN DIFFICULT TO PREPARE PUT IF SUFFICIENT
HISTORICAL DATA IS AVAILABLE IT IS POSSIBLE TO
PREFPARE SYNTHETIC STANDARDS AND THESE, TOGE THER
WITH OTHER PRACTICAL KNOWLEDGE AND EXPER | ENCE,
GAN RESULT 11 REASONABLY ACCURATE ESTIMATES
8E ING PROCICED, [T IS PROBABLY A FACT THAY EVEN
A BAD EGTINATE 18 BETTER THAN NU EGTIMATE AT

Mble IF THESE ESTIMATES ARE AVAILABLE A SUMMARY

CAN B PRESENTED EACH MONTH OF THE JOBS FINISHMED




AND GOSTED, COMPARED AGAINST ESTIMATES AND TME

VAR I ANCES NOTED, INVESTIQATED AND EXPLA INECD,

A THIRD CONTROL WHICH I8 OFTEN USED BY
CoMPaNIES 1S TO COMPARE DIRECT LABOUR HOURS
AGAINST THE STANDARD LABOUR HOURS ALLOWED FOR

CAOM JOB, THESE STANDARDE MAY BE SET FROML «

(1) ANALYSIS OF HISTORICAL DATA GIVING
OETAILS OF TIMEE TAKEN FROM WHEN

THE JOB WAS PREVIOUSLY CARRIED = 1)

(n) ’lv BREAKING THE JOB DOWN INTO ITS
VAR IOUBS ELEMENTE ANG FINDING PARE
VIOUS STANDARDS FOR EACH ELEMENT,
THUS BUILDING UP A SYNTHETIC TOTAL
STANOARD FOR THNE JOBe BOMET IMES

NAMED THE "ANALYTICAL" SYSTEM, OR

(001) TeE “comramrarTive" METHOD, ON THE
BASIS OF THE UNIVERSAL MAINTENANGE

STanCARDS (U,!.5,) Svstem, wHemg

I

THE UNMEASUARED JOB IS MATCHED wiT™

A CAREFULLY MEASURED sAMPLE

AND THE AGBREGATE OF A NUMBER OF

SUOH TIMES DERIVED IS TAREN A

AEAaL leTIC,




[ J 2’ L ]

ONCE THESE STANDARDS HAVE nEEN agyY IT (s
A RELATIVELY 8IMPLE MATTER TO EXTRACT THE ACTUAL
TIMES TAKEN AND COMPARE THESE WITH THE STANDARDOS,
ACCORDING TO TRADL GROUPS AND TYPE OF A INTENANCE

WORK CARRIED, THE COST CONTROL SUMMARY MAY sHOW,

FOR INSTANCE

wEEK 'm.m..tlioltonoucoloﬁoto

AR AT L ¥ BRSO A ACTUrL CORT UANCE

’ HOURS HOURS T

MILLWR IGNTS 1,3 3 104
PIPE FITTERS '5’58 .% 192
SLLCTRICAL
i .
! TS YaL 8,750 7,290 120
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MAINTENANCE CAN ALSO BE SPLIT INTO SEVERAL

4 DIFFERENY TYPES, E.G,
(1) ROUTINE,

(1) versTiTIVE,
(100) Non-RereTiTive,

AND A COMTROL REPORT CAN BE ISSUED TO ILLUSTRATE
FRECUENCY AND PERFORMANCE IN EACH TYPE AND

ACCORDING TO TRADE o

s,

; . EEK ﬁ'mtm...-.u.....u-.

IBAGE =~ MILLWRIGHT
! |
¥ S TANDARD ACTUIAL PERFORMANCE
" , HOoUR® HOUKS INOEX ;{.
i ROUT I NE 150 130 145
: TEPETITIVE 800 670 18
i
'3 NONREPET T ) VB 400 500 &o |
5 TOYAL 104
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IN ORDER YO AVOID ANY gPFECTS OF SHOART
PERIOCO FLUCTUATIONS A 5 wEEK Or 7 weEk MOV ING
AVERAGE I8 QENERALLY TAKEN AND THIS ALSO SERVES

VO ILLUSTRATE TRENODS WITM GREATER EMPHAGIS,

I'T CANNOT BE EMPMHASY 3ED TOO STRONGL'¢ THAT
THE RECORDING OF COSY AND STATISTICAL DATA I8
ONLY OF VALUE IF 1T 1S GOING TO BE READ, INe
VESTIGATED AND ACTED UPON, FOR INBTANCE, THE
CHIEF ENGINEER SHOULD FIRST OF ALL DECIDE URON
THE EFFICIENCY LEVELS HE EXPCCTS FROM HIS SUBe
ORDINATES AND THEN HE CAN RELATE THIS TO THE
PERFORMANGE INDEX. A GENERAL TARGET OF ACTUAL
OPERATION AGAINST STANDARD 18 IN THE REQION OF
A 133 P.l. (PerromuANCE INDEX) AND UNDER cOmmECT
INCENTIVE CONDITIONS AN AVERAGE OPERATOR WOULD
®E EXPECTED TO ACHIKEVE THIS FIGURE., A QREAT
DEAL, HOWEVER, DEPENDS UPON THE ACCURACY OF
THE STANDARDS SET, WHICH IN TURN DEPENDS UPON
THE HISTORICAL DATA AVAILABLE AND MANAGEMENT
TIME WHICH CAN BE USED TO ESTABL ISH CONTROL
Fiounes,

BY SUITABLE ANALYSIS 1T sHOULD BE CASILY
POSSIBLE TO FIND THE AREAS WHERE CLOBER INe

VESTIGATION I8 NECESSARY, SHOULD THE RETURNS
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IN ANY PARTICULAR DEPARTMENY, CRAFT OR OTMER

AREA SHOW CONS ISTENLY A POOR OR BELOW AVERAGE
PERFORMANCE MANAGEMENT ATTENT ION SHOULD BE POINTED
TOWARDS THESE AREAS AND BY OTHER AVAILABLE MEANS
(2.0, ACTIVITY SAMPLING) DECIDE WHETHER STANDARDS

OR QEFNERAL WORK PERFORMAFCE IS AT FAULT.

BUDGETARY COMTNOL APPLIED TO MAINTENANCE COSTS
RN N N R A N NS RS

BUDGEYARY CONTROL. 1S THE MAIN TECHNIQUE FOR
PLANNING, COeORDINATING AND CONTROLLING THE
OPERATION OF A COMPANY IN FINANCIAL TERMS8, I[N
A WELL OPERATED SYSTEM THE TOTAL COST SUDGET FOR
THE COMING PERIOD IS DETERMINED 8Y BUDGET ING N
DETAIL FOR ALL THE COMPONENT OPERATIONS OF THE
MAINTENANCE FUNCTION, CO=ORDINATION WITH THE
DEPARTMENTS EERVED BY MAINTENANCE (8 NECESSARY
AND PLAYS AN !MPORTANT MART IN THE PREPARAT ION

OF THE BUDGET.

WHERE THE ®=YSTEM (® MoT AS WELL DEVELOPED,
THE BUDGEY COST FOR MAINTENANGE TENDS TO B “
GIVEN A8 A LUMP BUM AND I8 BASED PRINCIPALLY ON

PAST EXPERIENCE, WITH PROBABLE AOJUSTMENTS IN

THE LIGHT OF FUTURE OPERATIONAL PROSPECTE., THIS
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SYSTEM CANNOT, HOWEVER, BE ADVISED AS W!THOUT
THE DETAILED BUILDaUP, AN ADERUATE BASIS FoRr

EFFECTIVE CONTROL CANNOT BE P ROVIDED,

THE REEPONSIBILITY FOR PREFPARING THE BUDe
OFET FOR THE MAINTENANCE CTPARTMENT VAR IE3 AMONG
COMPANIES DEPCND ING UPON WHE THER MA INTENANCE
IS THE RESPONSIBILITY OF THE ENGINLERING OR oF
THE PRODUCTION FUNCTION. §F IT I8 RESPONS IBLE
VO THE ENGINEERING FUNCTION, THE MA INTENANCE
DEPARTMENT WILL PREPARE ITS OwN BUDGET, WHEREAS
IF 1T 18 REBPONE IBLE TO THE PRODUCT ION FUNCT 10N

IT WILL aENERALLY BE FPREFPARED BY THAT FUNCTION,

IT 18 CONs IDERED MORE SATISFACTORY, MOWe
EVER TO APPOINT A COMMITTEE CONBISTING OF PRO=
DUCTION, MAINTENANCE ANO ACCOUNTING PERSONNEL
AND HAVE THEM JOINTLY PREPARE THE BUDGET, ANY
DIFFERENCES OF OPINION WHICH CANNOT BE RESOLVED
ARE REFERRED TO THE WORKS MANAGER oR PLANT
ENGINCER WHO THEN MAKE TH.. F INAL DECISION,
WHEN THIS BUDGET IS DECIDED URON, IT 18 ESSENTIAL
TO IDENTIFY MOSTY CLEARLY THE PERSON RESPONS IBLE

FOR QONTROLL ING MAINTENANCE CosT8, CONTROL CANe

NOT BE STRONG UNTIL THIS RESFPONS IBILITY 18 KNOWN,




.
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IN PRACTIOE IT 1S GENERALLY FOUND THAT
MA INTENANCE COBYT BUDGETS CAN GE CLASSIFIED INTO

THMREE OIFFERENT TYPES, NAMELY: =

(1) FIXED BUDGETS IN WHICH A TOTAL
AMOUNT OF MO'EY 18 ALLOCATED TO
. THE LEPARTMNENT FOR A CLEARLY

e DEF INED PERIOD OF TIME

! (1)) FLEXIBLE GUDGETS, !N WHICH IT I8
RECOCH ISED THAT MAINTENANCE WILL
TEND TO FLUCTUATE WITH VOLUME OFf

OUTPUT,

g (111) SYEP BULGETS WHERE COSTS ARE EXe
PECTED TO REUMAIN CONSTANT WITH

ﬁ CERTAIN VOLUME OF OUTPUT AREAS,

; AT VARIOUS CUTFUT LEVILS THE COST
BUDGET ALTERT TO DEAL WITH THAT

. VOLUME SITUATICN,

g ZACH BYSTEM HAS 1TG ADVANTAGEL AND JiSe

8 ADVANTAGES AS FROOUCTION VOLUME CFTEN TENDS TO

; DETEAMINE THE AMOUMT OF MAINTENANCE WORK CARRIZO
OUT, FOR INSTANCI, DURING TIMES OF HLAVY PROe

ODUCT ION REQUIREMENTS THERE 18 A TENDENCY FOR

MA INTENANGCE WORK TO DE POSTPONED AND SIMILAPLY
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THERE MAY BE A CONCENTAATION ON MAINTENANCE
WERK IN PERIODS OF DEPRESSION, RECAUSE OF THESE
REABONS IT 18 SOMETIMES ADVISABLE TN USE A PROe
JECT BUDGETING BYSTEM [N WHICH MONEY I& MADE
AVAILABLE AGAINST WORK PLANNED AE SPICIFIC
PROJECTS, WITH MINOR PROJECTS BE ING ALLOWED FOR
AS A BPECIAL ALLOWANCE IN THE MONThLY “UDGETS,
AS THIS METHOD MAY HAVE A MARKED EFFECT ON THE
COMPANY'S OPERATING PROFITS, ESPECIALLY IF THE
PROJECTS ARE VERY EXTENSIVE, TOTAL COSTS TC
COVER A FULL OPEKATIONAL. CYCLE MAY BF CALCUL ATED
AND WRITTEN OUT MONTH BY MONTH, THUS SPREAD ING

THME COBY LOAD,

ONGE AGAIN 1T MUST BE REMEMUERED THAT THERE
GAN NEVER BE ANY ONE MHARD AND FAST RULE WHEN
GOMPILING A BUDGET FOR THE MAINTENANCE DEPARTMENT .
A COMPANY HAS A MUCH BETTER CHANCE OF ACCURACY
WHERE PREVENT IVE MAINTENANCE 1S OPERATED GUT
AGAIN THERE I8 NO CERTAINTY THAT ABNORMAL

NOT
BREAKDOWN MAY/OCCUR WITH CONBEQUENT HiaM EXPENSE o

THE MAINTENANCE DEPARTMENT ALSO MAS THE

ABVANTAGE THAT 1TS MIGHEST COST ITEM IS PROe

SABLY THE WAGES AND SALARIES PAID TO THE OPERATONS
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4 AND THESE CAN BE FAIRLY REAL ISTICALLY ESTIMATED

AND CONTROLLED . MOST OF THE MAJOR DIRECT MATERIALS

2w

FOR EXAMALE, SPARE FARTE, WILL TEND Y0 B& PURCHASED
A8 REGUIRED A THE (NCILLARY AND SONSUMABLE
MATERIALYS E,Ge VEE [BELTS. GREASE TYC, CAN BE

ESTIMATED /G- INS' T vV inNG LEVELS OF LUTPUT,

T o

WHICHEVY R SYSTTM4 13 UsSE0, |T SHoULD 8k

REMEMBIRED THAT ACUTAL UOSTE SB8HOULD BE NECORDED

A e it 6 o e IR AT T

AND REPORTED URPON IN THE SAME FRAMEWORK AS THE

COGTE WERE COMPILED,

} RECUCING THE CoaT OF MAINTENANCE
] BRI T S e T T T T TR Y IR,

HAVING RECZ IVED THE MAINTENMANCE COSTY REPORTS
AND FULL ANALY3 IS FOR TUHE ACCOUNTING PERIOD 1T
, I8 THE!! THE PROBLEIM OF MANAGEMENT TO ATTEMPY YO
REDUCE THE COSY OF MAINTENANCE WITHOUT RISKING
THE CNANCES OF FLANT BRZAKODOWN AND CONSEGUENT

EXCESIIVE LOSS 7 OUTPUT,.

THERE ARE TWO BASIC WAYS TO REDUCE THESE

Co8Ts8, FIRSYLY, T MAY BE POSSIBLE TO REDUCE
i THE ABSCLUTE QUANTITY OF THE WORK REQUIRED TO
BE DONE AND SECONDLY TO ANALYSE IN CETAIL THE

WORK WHICH MUST BE DONE TO DECREASE, WHERE

POSSIBLE, THE CVERALL COST OF OPERATION,
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CAREFUL ANALYSI8 OF EACH JOB MAY SHOW THAT
WORK PROPOSED TO BE PERFORMED 18 UNNECESSARY
AND CONSEQUENTLY ALL SUCH RECUESTS SMOULD BE
REFUBED. ANOTHER POINT TO WATCH FOR CONCERNS
THE QUAL ITY OF WORKMANSHIP ON HEAGH JOB. THERE
ARK VERY TEW INI . WHODL L. WHERE WHERE CHE.APNESS
PAYS AND THIS IS THE SAME FOR POOR QUALITY LABOUR,
WORK WHICH 1S FROPERLY CARRIED OUT IN AN EXPFERT
AND PROFEES IONAL MANNER WILL FAR OUTL IVE ANY
POOR AND INEXFERT WORK DOCNE . SIMILARLY, THE
UBE OF PROPER MATERIALS 1S ESSENTIAL TO SNSURE
THAT THE LATER TROUSLES WI'.L 8E KEPT TO A MINIMUM
AT THE SAME TIVE, CCRRECT OPERATOR TRAINING
AND ADEQUATE GUPERVISION WILL ENSURE THAT MACHINES
AND EQUIPMENT ARE PROPERLY TREATCD. MANY MACH INES
ARE ABUBED THROUGH OPERATORS ON P)ECE «WORK LIFTING
THE SPEEDS ANNO FEEDS OF MACHINES IN ORDER TO
ACHIEVE MIGH FIECE-WORK TIMSS, MANAGEMENT SHOULD
ALBO TAKE AN ACTIVE INTEREST IN DESIQN AND
ENCOURAGE MA INTENANCE PEP3ONNEL TO GiVE ADVICK
ON WHERE DESIGN CHANGES MAY REDUCE FUTURE

MAINTENANCE COSTS, FOR EXAMPLE, 3UITABLE ACTIONS

WHICH COULD B& TAKEN AT THE OEBIGN STAGE ARKfe




£ P e,

(1)

(2)

(3)

(L)

(3)

(6)

WHERE
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WHEREVER POSSIBLE PARYTS MOST L IKELY
TO R JUIRE NEFGQULAR MAINTENANCE SHOW.D

BE PLACED FOR AS EASY ACCESS A® POSSIBLE,

WITH BUILDINGS, HAVE PERMANENT LADDERS
AND HAND RA'L: TO ENEURE EAGY ACCESS

YO0 ROOFS ETZ.

WITH PLALT AND EQUIPHENT, LOVING PARTS
SHOULD EF KEPY TO A HINIMUN OF EXPOSURE
TO PEDUCE THt GHANCEZS OF DAMAGE CAUSED

BY DUST AND GRIT.,
STANDARDIGE WIIERZVER 2O8SIBLE.

USE SBUE-ASSEMBL IES AND REPLACEABRLE
SUALED UNITS, WHICM IN TYURN REDUCES

MACHINE DOWNSTIME TO A MINIMUM, AND

HavE AUTOMATIC LUBARICATION BERVICES,

THI WORK O QE DONE 16 PROVED TO P&

NECESSARY, COBTS TAM STILL %7 REDUCED AND KEPYT TO

A MINIMUM BY

MA I NTENANCE

INCREAS NG THE PRODUCTIVITY OF THE

PERSEOMNEL ‘HROUGH THE USE OF INCENTIVES

AND OTHER MEANS, NONSPROUZUCTIVE EFFORY SHOULD BE

REPT AG LOW AS PRACTICABLE &' ADEQUATE PLANNING AND

CONTROL TECHNIGUES, THE USE OF BETTER METHOOS AND
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TOOLE TOGETHER WITH BETTER PROCEDURES CAN ALSO
D0 MUCH TO REDUCE COGTS, 'ACKHINES AND MANPOWER

SHOULD ALSO BE XEPT AT THE OPTIMUM OPERATING LEVEL ,

PREVENT IVE {AINTENANSE
IR ey gy g

PREVENTIVE MAINTINANGE HAS “EEN DESCRIGBED
A8 "ORD INARY LIAINTENANCE CARKIED ©UT EBEFORE T
IS NEEDED", |T HAS MANY ADVANTAGES ARG CAN VAKE
A VALUABLE CONTRIGUTION TC THE OVERALL FF: ICIENCY
OF THE COMPANY, BUT ONCE AGAIN IT 1S NOT THE
PCURE=ALL™ WHICH MANY OF TS SURPORTERE CLAIM

T TO BZ=,

THE OBJUECTIVE OF PREVENTIVE 4A INTENANCE I8
TO KEEP PLANT AND EQUIPNVENT IN GOOD CONDITION
80 THAT BRELKDOWNS DO NdT OCCUR AND SO HELPS TO
KEEP EMERGENCY REPAIRS DOWN TO A MINIMUM, T
COMPRIBES MAINLY INSHECTION, LUBRICATION, ADJUSTe

MENTS AND OVERMAULS .

BECAUBE OF ITS VERY NATURE, FREVENTIVE
unlNTth&ct CAN BE PROPERLY PLANNED AND STANDARD
LABOUR HOURS MORE EASILY CALCULATED. IN THIS
WAY MAINTENANCE WORK CAN BE BETTER SCHEDULED

WITH CONGEQUENT SETTER UTIL IBATION OF MEN AND

EQUIPMENT, FROM THE ACCOUNTANT'S POINT OF VIEW
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¥ GAN B SAID TC RED'XCE SCUE COSRTS BUT AT THE
GAME TIME THE COST OF OPCRATING THE SYSTEM ~AY
OE HIGHER THAN WHERC CCRRECTIVE AINTENANCE IS
PRACTISED, / GRTAT DEAL DEPENDS UPON THE TYPEK
OF PROCESSES ZAYRITD ouT DY THE COuPANY, FOR
EXAMPLE, A CONTIN DHUS PRAULFGT AGAINST INTERe
MITTENT OPERATION P JOH5ING WORK, COSTS MUSY
BE CAREFULLY CALCLL/TEC AND COL ~ARISONS MADE
TO 3EE IF THE OROSS SAVINGS MADE OUTME iGH THE

EXTRA COST INVOLVED,

THERE 1S STILL INSUFFICIENT EMPHASIS PLACED
UPON THE COMEARATIVE COSTING DF PREVENTIVE

MAENTENANCE WHICH CAN GIVE SAVINGS THROUGN: e

() DECKEAS ING THE RISK OF SECONDARY

DAMAQE 7TO "LANT AND EQUIPMENT,

(01) DECREASING THE RISK OF PLANT
BREAKCOWN V1) TH RESULTANT LOSS

OF PRHOGUCTICN.

(011) DeECRIASING THE INCIDENCE OF OVERT IS

WORK $:'G BY MAINTENANCE PERSONEL .

(1v)  ALLowing Fom THE BETTER UTILIe
SATION OF LABOUR AND LABOUR SKILLS

BY SCHEDULING THE RIGHT MEN FOR THE

RIGHT JoBs,
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(v) GIVING BETTER MATERIAL UTILISATION
ANO 8 TORES INVENTORY CONTROL, AGAIN

THROUGH THE wonak BE ING 3CHEDULED,

(Vi) Kegrina maCHINES OPERAT ING AY THE IR
OPTIMUM CAPACITY WITH CONSEQUENT
PROBABLY HIGHER PRODUCTION DUE T0
THE SETTER UTILISATION OF FEEDS AND

SPEEDS,

(vee) Ensuming THAT T PLANT AND EQUIPe
MENY ARE CAPABLE OF TURNING OUT THE
QUALITY OF wWORK REQUIRED AND ESPECIALLY
WHERE WORK OF CLOSE TOLERANCES I8
INVOLVED,

AGAINST THESBE SAVINGS THERE ARE THE EXTRA
008TS oF xEEPiING RECORDS, SCHEDUL ING AND CONe
TROLLING THE BYBTEM. |NSPECTION COSTS MAY ALSO
O HIGH IN COMPARISON TO OTMER HMAINTENANCE SYSTEMS
THE PREVENTIVE MA INTENANCE SYSTEM MUST AL 3O B¢
SAREFULLY CONTROLLED AND ESPECIALLY IN RELATION
VO DISCARDING PLANT AND EQUIPMENT BEFORE THE

END OF IT UsaruL Lirg, IT is POSSIBLE TO OET A

SITUATION WHERE Tig CQUIPMENT 18 PREMATURELY DiIge
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CARDED PECAUSE IN THE OPINION OF THE MA INTENANCE
INSPECTOR |T APPCARS TO BE READY FOR SCRAPPING,
WHEREAS WITH CORRECTIVC MAINTENACE IT WOULD HAVE
BEEN OPERATED UNTIL IT BROKE DOWN AND WAS NO

LLONGER USABLE o o

AT THE SAME TIME, HOWEVER, THESE PREVENTIVE

MA INTENANCE COSTS CAN EBE XKEPT TO A MINIMUM BY(e
(1) S IMPL IFYING THE WORK AND PROCEDURES,

(11)  ANALYSING THE COMPLETE MAINTENANGCE
CYCLE AND ESTABLIBHING THE OPTIMUM

INTERVAL FOR THE OPERATION, AND

(111) UsiING, WHEREVER POSSIBLE, STANDARD
PROCEDURES FOR THE RECORDING,
SCHEDUL ING AND CONTROLLING OF THE

SYSTEM,

1T 18 DIFFICULT IN MANY CASES TO REACH ANY
PIRM UECISIONS ON WHETHER PREVENTIVE OR CORRECTIVE
MA INTENANCE S8MOULD BE USED. THERE ARE, HOWEVER,
SOME ANALYTICAL TECHNIQUES AVAILABLE WHICH CAN
GIVE FAIRLY RELIABLE COMPARATIVE COSTS. | iv o

POSS IBLE TO ESTIMATE THE ANNUAL COSY OF CACH

METHOD AND THE ULTIMATE DIFFERENCES IN TOTAL
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ESTIMATED CSST MAY BE SUFFICIENTLY LARGE TO

GUIDE THE PLANT "NGINEER OR THE “IRKS 'MANAGER
IN HIS DECISION MAKING, IN soMr cases, E,G.
WHERE SEVTRAL UNITS OF A SIMILAR NATURE ARE

AVAILABLE, IT MAY BE POSSINLE TO CAHKRY OUT AN
EXERCISE UBING 8 TH 8nrvevTIvE Alim CORRECTIVE
MAINTENANCT AT DITFERINT LEVELS AND, DY COMe

PARISON OF THU MISTIRICAL DATA, REACH COME FimM

CONCLUS IONS IN FORMULATING A MAINTENANCE POLICY,

MAINTENANCE TCONOMICE
R T T T R A

Ur TILL NOW THE FOLLOWING POINTS MAVE BEEN

DISCUSSED AND ILLUBTRATEDS «

(1)  THE FUNCTIONS AND OBJECTIVES OF

MAINTENANCE,

(1) THE ORGANIBATION OF THE MAINe
TENANCE DEPARTMENT AND I1TS NELATIONe

SHIP WITH GTH™R OEPARTMENTS,

(100) AccounTing FOor DIRECT MAINTENANGE

EXPEND I TURE,

'

(/v) Thz ALLOCATION OF cosTs TO Joss

AND DEPARTMENTS, |
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(v) COBT REPOATING AND PERFORMANCE

AGAINST STANDARDS,
(vi) BupaeTany CONTROL,
(vii) CoST REOUCTION TECHNIGUES, AND

(ViI11) PREVENTIVE !'AINTENANCE o

HAVING, THEREFORE, DECIDED UPON TME TYPE
OF MAINTENANCE SYSTEM T FOLLOW AND THE SYSTEM
OF ACCOUNTANCY CONTROL TO USE, TOGETHER WITH THE
CONTROL INFORMATION CONS IDERED NECESSARY, THE
ACCOUNTANT MUST LOOK FURTMER AFIELD YO FIND THE
TRUE ECONOMICS OF MAINTENANCE., AS ALREADY BRIEFLY
SBTATED, THIS ECONOMIC ANALYSIS MUST COMPARE THE
COET OF DIRECT MA INTENANCE ASAINST THE HIDDEN
COETS WHICH WiLL RESULT IF¥ NO, OR INSUFFICIENT
MAINTENANCE 18 CARRIED OUT, THESE INDBRECY

COSTS ARE!l~

() THE COST OF DOWNTIME AND LOST

PRODUSTION,

(01) TuE COST OF EXCESSIVE DETERIORATION

REE ATVING IN PREVMATURE CBSOLESCENCE,

(101) THE COBT OF FAULTY AND SCRAPPID WORK,




(IV)  TiE COST OF EXTRA FUEL AND POWER

OUE TO PLANT INEFFICIENCY,

THE “CONOMICSE OF TOWNTIME

A8 PREVIOUBLY MENTIONED, THE MAIN AREA OF
MANAGEMENT ATTENTION IN RELATIONTO MAINTENANCE
18 ALMOBT INVARIABLY THE COST OF LOST FRODUCTION
WHEN THE PLANT BREAKS DOWN, /T THIS POINT
MANAGFMENT AND PRODUCTION STAFF REGARD SUCH AN
OCCURRENCE AS AN UNFORGIVEABLE CRIM AND CONe
SEQUENTLY DRAMATISE THE BITUATION., FREQUENT STATEe
MENTS ARE MEARD CONCERNING THE COST PER HOUR OR
PER DAY TO TME COMPANY, DUE TO MACHINES STANDING
IOLE AND UNABLE TO WORK BECAUGE OF BREAKDOWN, .
THESE sTaTEMENTS, HOWEVER, SHOULD BE TAKEN AT
VTMEIR FACE VALUE AND IN RELATION TO THE TYPEL OF
WORK CARRIED OUT SY THE COMPANY, IN SOME CASCS
€.G. WHERE A CONTINUOUS PROCESS I8 OPERATED (AS
IN CMEMICAL WORKS, CEMENT \ND COKE MANUFACTURE)
YHERE MAY BE SOME POINT IN THIS STATEMENT. IN
MANY CASES, AN ANALYSIS OF THE OPERATION CYCLE
NAY{ SHOW TMAT NO WORK I8 CARRIED OUT ON SATURNDAY

AFTERNOONS AND SUNDAYS, THE COST OF DOWNTIME

1S, TMEREFORE, ONLY MIGNER BY THE AMOUNT OF
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(
|
*b OVERTIME ALLOWANCES PAID AND SUPERVISION REGUIRED

ol

4

; YO MAKE UP THE LOST PRODUCTION., PRODUCTION PERe

. SONNEL DO NOT, OF COURSE, CARE FOR THIS 81TUATION
AS THESE COSTS WOULD BE PLACED AGAINST TMEIR

. OPERATION AND CONSEQUENTLY DIFFERENCES OF OPINION

CAN ARIEE AND UNT RTUNATI PRESSUREE MADE ON THE

MA INTENANCE FUNCTION,

AN ACUTE ACCOUNTANT CAN OR SMOULD BE AULE TO

COLLECT SUFFICIENT DATA TO ESTABLISH THE OPTIMUM

MAINTENANCE DOWNTIME, AS® ALREADY EXPLAINED, IT
18 FAIRLY EASY TO ESTIMATE THE DIRECT MAINTEe
NANCE COSTS AT VARYING LEVELS OF ACTIVITY AND
THESE FIGURES WILL BE AVAILASBLE WHERE A FLEXIBLE
BUDGETARY CONTROL SYSBTEM IS OPERATED, (T I8
ONLY BLIGHTLY MORE DIFFICULT TO CALCULATE THE
COST OF DOWNTIME AND, ONCE AGAIN, SHCULD PREe
SENT NO PROBLEM TO ANY COMPANY WITH A REAGONABLE

STANDARD OF ACCOUNTING EFF ICIENGY,

DOWNTIME CO57S CAN BE FAIRLY QUICKLY
ESTABL ISHED BY CALCULATING THE OPERATING COSTS
AT DIFFERENT LEVELS OF PRODUCTION ACTIVITY,
AGAIN FROM THE BUDGETS AND ANY AVAILABLE MiSe

TORICAL FIGURES IT MAY BE FOUND THAT THE TOTAL

2 OPERATING COSTS PER YEAR ARC ¥ 240,000 arv 60%
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ACGTIVITY, § 320,000 AT 80K ETC., FROM THESE TOTAL

OPERATING COSTS THERE MUST BE SUBTRACTED THE
COST OF DIRECT MAINTENANCE AND OPELHAT ING “ATERe

1ALSCOBTS, AFTER THIS HAS BEEN CALCULATED A

TABULAR COST STATEMENT CAN BE DRAWN UP, FOM

EXAMPLES o

LEVEL oF ProOD- MA tNTENANCE [ MATER 1 AL Orsnnm:l TOTAL j
UCTION ACTiVITY CosT Cosr Cost 7 COsT A
% . NoLLARS Per YrEan
- SRS T ——
60 30,000 90,000 120,000 240,000
80 4o, 000 120,000 160,000 320,000
90 45,000 135,000 180,000 360, 000
9 50,000 142,000 190,000 382,000
"4 60,000 145,000 195,000 | 400,000
100 70, 000 150,000 200,000 | 420,000
'
e SRS,

FROM THIB STATEMENT IT 1S NOW POSE IBLE TO
CALOWLATE THE COST OF DOWNTIME BY SIMPLY SUBe

TRACTING THE OPERATING COEST AT EACH LEVEL OF

ASTIVITY FROM THE OPERATING COST AT 100X -
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5  ASTIVITY, 1.8, AT 60K ACTIVITY THE DOWNTIME
cosy is § 200,000 Lkss § 120.000 = ¥ 80,000,
THIB IN TURN CAN BE PRODUCED AS A TABULAR STATEe
MENT FROM WHICH A GRAPH GEHOWING THE OPTIMUM SIT-~

! VATION MAY BE CONSTRUSTED,

f T——-—-—-—-':- ——

’ - " m'l_‘:'ou.ms PER YEAR TOTAL

' ASTIVITY '

!,4 | Ll;tl- | Mug;::me: Dog::;ut roraL

L5 | -

"

», 0 30,000 | 80,000 | 110,000

1 80 hQ,OOO Lo,000 80,000

! 90 43,000 20,000 65,000 ﬂ
95 30,000 10,000 60,000
974 60,000 5,000 = 65,000

’ | 100 A7o.0m 0 70,000

:' ‘ -——-———-L-—-————-——-—_ -




OPTIMLM
POINT.
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FROM THIS GRAPH IT 18 POSSIBLE TO AEACH

i MANY CORMECT CONCLUSIONS, THE REAL COST OF

MAINTENANCE CAN BE MUCH MORE EASILY SEEN, FOR

EXAMPLES »

(1) IN THIS ILLUSTHATION THE OPTIMUM

e

POINT APPLARS AT 95% ACTIVITY,

1 THAT 18, THAT UP TO THIG ®OINT THE
COBT OF D WNTIME EXCEEDS THE DINECT

| MA INTENAICE COST ANL AFTER THIS POINT

I8 REACHED THE ~EVERBE OCCURS,

() I® THE PLANT CAN OPERATE AT 100%

OF 1T8 CAPACITY, BUT HAD TO HAVE 37

OF 178 PRODUCTION TIME ON MAINTENANCE,
THE QRAPH SHOWS THAT IN FACT THE
COMPANY 'S PROFITS ARE AT THE IR HIGMe
€8T AT 957 ACTIVITY AND SO PROFIT

HAB NOT BEEN LOST DUE TO THE MAINe

TENANCE TIME EXPENDED,

f (101) THE tmriCT AN USEFULNESS OF DETERe
} MINING THE OPTIMUM COST POINT I8

;. EVEN MORE VALUABLE AND NECESSARY

IF THIS POINT OCCURS AT A MUCH

LOWER PERCENTAUE, N PRACTICE IT

i
!
+
2l
|
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IS QENERALLY AGREED THAT FEW PROe
OUCTION LINES CAN JUSTIFY QREATER
MECHANICAL AVAILABILITY FIGURES
THAN BETWEEN 937 AnD 957 1.,€. A

DOWNTIME OF BETWEEN 79 AnD B7,

THE FCONOMICS OF PREMATURE CuSCLESCENCE
I T T T e e e e -

PCCOUNTANTS REDUCE TME HOOK VALUE OF THE
CAPITAL ASSETS OF THE IR COMFANIEE EACH YEAR BY
AN AGREED PERCENTAGE OEPENDING UPON THE TYPE OF
ASSET INVOLVED, THEEGE PERCENTAGES MAVE BEEN
ABREED AFTER MANY INVFSTIGATIONS, YEARS OF HIS o
TORICAL EXPERIENCE AND DETAILED ANALYGIS OF STAe
TISTICAL DATA, FOR EXAMPLE, BUILDINGS MAY BE
REOUCED BY 57 OF THE IR RESIDUAL VALUE PER ANNUM,
WHNEREAS MACHINE TOOLS MAY BE 12¢4% AND AUTOMOBILES
2%, 'YWHATEVER THE PERCENTAGE USED, THE OBJECT
IS THAT THE ASSET SNOULD SHOW ONLY SCRAP VALUE
IN THE BOOKS OF THE ACCOUNTANT AFTER ITS CALCU-
LATED LIFE SPAN HAS rASSED, CF COURSBE, IN PRACe
TICE, THI® DOES NOT OFTEN H.APPIN AS A MACHING
MAY BE SCRAPPRD BEFORE THE END OF 1T7S CALCULATED

UBEFUL LIFE BECAUSE OF CHANGES IN PROCESSES AND

THE NEED TO KEEP UP WITH COMPETITORS, SOMETINES,
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MOWEVER, PLANT AND EQUIPMENTY BECOME COBGOLETE AND
MUST BE SCRAPPED PURELY BECAUSE THE 1A INTENANCE
WORK CARRIED OUT UPON IT MAS BEEN LOW, POOR OR

PERMHAPS MONSEX ISTENT,

AN EASY TO UNCERSTAND AMO GOOD EXAMPLE
COULD BE AN AUTOMOBILE, [T CAN BE IMAGINED MHOW
RAPIOLY AN AUTOMOLILE WOULL DETERIORATE 1F NO
SERVICE WAS CARKIFD OUT UPON 1T, HOW QULICKLY THE
BODYWORK WOLLO RUST IF IT WAS NOT CLEANED AND
POL ISHED AND KOW ITS OPERATING MECHANICAL ABILITY
WOULD BECOME USELESS IF ADEQUAYTE MAINTENANCE WAS
NOT CARRIED OUT, S50, IF A NORMALLY MAINTAINED
AUTOMOBILE COULD BE EXPECTED TO OPERATE FOR FOUR
YEARS, THE POORLY MAINTAINED ONE WOULD PROBASBLY

ONLY HAVE AN OPERATING LIFE B8PAN OF TWO YEARS,

IN THE SAME WAY THI8 CAN HAPPEN TO BUILDINGS,
PLANT AND EQUIFMENT IN A FACTORY UNLESE THE TRUE
IMPORTANCE OF MAINTENANCE 15 APPRECIATED., THE |
COSTS INVOLVED ARE, OF COURGE, VERY MANY MORE |
TIMES GREATER AND CREATE MUCH MORE DISTURBANCE

AND FURTHER LOBS, |T CAN, HOWEVER, BE REALISED

THAT |IF THE COMPANY HAS AGSETS oF (SAY) TEN
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MILLION DOLLARS AND THAT THEBE ASSETS ARE EXe
PECTED TO LAST FOR TEN YEARS, THEN IF THEY ONLY
LASY FCR EIGHT YEARS TWO MILLION DOLLARS HAVE
BEEN LOST WHICH COULR HAVE BEEN SAVED BY
EXPEND | TURE ON MAINTENANCE AND AT PRODABLY

ONLY A FRACTION OF THIS FIGURE,

THE CONOMICS OF FAULTY AND SCRAPPED JYORK
h—

I® A PIECE OF PLANT OR EQUIPMENT 18 NOT MAINe
TAINED ADEQUATELY IT MAY NOT BE CAPABLE OF PROe
DUCING TO AN ACCEPTABLE COMMERCIAL GUAL ITY STANe
CARD, THIS RESULTS IN WORK BE ING SCRAPEED AND
GIVES LOWER PRODUCTION, LOWER BALES AND LESS
PROFITS, FEVEN IF THE PLANT I8 NOT WORKING AT
PULL CAPACITY THERE WILL BE CONSIOERAELE COTTE
INVOLVED BY REPLACING THE SCRAPPED PRODUCTS,

FOR EXAMPLE, IF THE DIRECT OPERATING COSTS

{1,€: OIRECTY OPERATOR rout,koln:cv MATER | ALS,

PUKL AND POWER ETC.) ARE ONE MILLION DOLLARS PER

YEAR AND THERE I8 A 107 SCRAP RATE THEN A LOBS ONCUNRS
of 100,000 DOLLARS PER YEAR LESS THE RETURNABLE

WABYE VALUE, THIS EXYRA COST COULD BE AVOIDED

SY THE OPERATION OF A SENS IBLE ECONOMIC MAINe

TENANCE POLICY,
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IN THE SAML WAY, FAULTY WORK WILL HAVE TO
BE RECTIFIED TC BRING 1T UP T2 STANDARD, THIS
TAKES UP TIME WHICH COULD KAVE 'CEN UTILISED
ON INCREAS iING PRODUCTICN AND ANY WASTE OF
THIS TIME TOGETHER WITH THE EXTRA MATER | ALS,

POWER AND FACILITIES USED IS AN EXTRA COS T,

THE ECONOMICS OF POwer (o:Ts
m

IN A FACTORY HAVING A HIGM OEGREE OF
MECHANISATEION THE COST OF TOWER E£.G. ELECTRICITY
AND COMPRESSED AIR, CAN BE GUITE CONS IDERABLE,
THI8 POWER HAS OFTEN TO BE CARRIED OVER LamaE
AREAB AND REBULTANT LOSSES CAN OCCUR, THESE
LOSSES CAN BE MINIMISED WITH CAREFUL AND
ADEQUATE ATTENTION DE ING GIVEN TN THE TRANSMI!Se
SION LINESE TO AVOIO LEAKAGES, AT THE SAME
TIME MACHINES SHOULD ©E MAINTAINED AT A SAT iSe

FACTORY LEVEL TO ENSURE THE OPT IMUM ust or

T™I8 rPOWMER,
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SUMMARY AND CONGCLLI® JONS

THE COST CF MAINTERANCE tHing NCT FRECE IVED
SUFFICIENT ATTENTION BY MAMAGENENT ANG ACCOUNTe
ANTE AND INDEED Ti1g (o EAT HLY BESH BY THE
PAUCITY OF TECHNICAL LITERATURE N Thu BUSJECT o
THIS rARPER HAS 50T cutT ToO SHIW, IN PART, THE
SIGNIFICANCE OF TH! ®PROGLD™ AND TA ILLUSTHATE
WHAT THESE CrsSYS anc anC HOW THEY CAN BE CONe
TROLLED.THE Rt AL COOT OF MAINTUNAMCE MAY UE SAID

TO BE EQUAL TO!e

(a) v cosy or oirect MAINTENANCE, PLUS
(8) ™ cost o InDIRECT MA INTENANCE ,
WHICH INCLUDES ] »
(1) DOWNT IME COSTS
(") THE COST OF FAULTY AND S8ORAPPEO
work,
(104)  THE ExTRA CosT DUE TO moOR
UTILIEATION, AND
(tv)  YHE CcOosT OF “mEwATURE

NBSOLESCENCE,

I? MUBT BE mEALISED THaAT ATTITUDEG TOWARDE

MAINTENANCE COSTING VaRY BIGNIFICANTLY UETWEEN

GOMPANIES CEPENDING, FUR EXAMPLE, ON THE DEGREE
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OF MECMHANY BATIOMN, ™LANT UTILIGAT ION, AGE OF THE
PLANT AND THE POLICY OF THE FART ICULAR COMIPANY .
GENEHALLY FCR 0IrcCT MA INTEHANCE COGTS AND RCLEVANT
MANAGEVENT ACCOUNTING STATIST 1CS, THE DABIC DATA
NEEDED 13 COMPARATIVELY SMALL AND IN EVEN SOORLY

MANAQED COMPANIT S SHOULD 2€ AVALLALLE AND COVERSS: e

(1) CORRECT TIME RECOKDING FOR ALL MA INTEe

NANCE LABCUR (TIME SHEETS),

(V1) ComrreCT mecoORDING oF MATERIAL 1SSUES

(sTorE s FEQUISITIONS) ,

(011) CorrRECT RECORDING OF OVERHEAD (F INe
ANCIAL ACCOUNTS), AND FROM THESE
RECORDS A SUBSTANTIAL AMOUNT OF DATA

CAN BE ASSEMBLED,

FRM THE ACTUAL COST AND SYATISTICAL DATA
EXTRACTED THE AREAS REGUIR ING FURTHER INVEETIGAe

TVION SHOULD BE REACILY sEEN BY: =

(1) covramisON AGAINST PRE-SET STANDARDS

(01) osservaTiON OF ADVERSE TRENCS AND

(011) exPEriENCE OF MANAGEMENT,
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THROUGH THESE INVESTIGATIONS. AND MANAGE LENT
DISCUSEIONT CECISIONS CUHGERINING FLUTURL AEMED AL
ACTION SHOULE BE AGREFD UPON, SHOULD OTHERX COST
REOQUCTIONS BE NECESSAMY CANCF UL LLUNS IDERAY | ONS
WOULD BE GIVEN TC THE ABNOLUTE QUANTITY oF WORK
REGUIRED TC ¥ OONE FOLLUWEG DY CAREFLL ANALYSIS
OF THIS WORK I AN ATTEMPT TO FIND WHAT ECONOMIES

CAN BE EFFECT D,

IN ANY DISCUGSION ON THE CCST OF INCIRECT
MAINTENANCE ATAIN IT NUST BE REAL ISEL THAT THIS
1S, IN ITSTLF, A VAST SUBJUECT WHICH COULD NOT
POSSIBLY OE OEALY WITH IN ANY GONE FAPER, AS Al e
READY POINTED OUT, CIRCUMSTANCES CAN ANC DO vaARY
TO SUCH A LARGE DEGREE THAT ANYTHING MORE THAN
A GENERALISATION OF PCINTS ON Tii SUBJECT WOWD
ONLY TEKND TC CONFUSE THE SITUATIONG - ACH GCOMPANY
HA8 ITS CWN PARTICULAR PROBLEMS oUT wY ADEGUATE
COMMUNICATION SETWEZN TH& MANAGEF, THE ACCOUNTANT
AND THE PLANT ENGINLER THERE 18 NO DOCET THAY
REAL ISTIC CONCLUSIONS CAN HE REACHEL., THESE
DISCUSEIONS, OF COURSE, MUBT TAKE PLACE ON THE

HARD PLATFORM OFF FACT AND POSSIGLY COVER THE

AREAS ALREADY ILLUSTRATED, !.£,
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(1) SQENTINE AND LOST PRODUGT JON

THIS INFORMATION CAN DE FOLND FROM

A COHUPARISON OF PRODUCTION ACHIEVE »
MENTS YO PLANNED OUTPUT WHERE A CORe
RECT PROCUCTION PLANNING aAND C“ONTROL
SYSTEM 1S DPECATER ., /DEQUATE PRO
DUCTION TIME BOCKING MUST OF AVALlL =
ADLE WHICH WILL GIVE DETAILS OF
MACHINE SREAKDOWN, MACHINE  YILISATION

AND MACHINE EFCECTIVENEDS .

(1) SOLESCENC
FROM THE PLANT REGISTER { W ICH SHOULD
BE MAINTAINED Y EVERY TourANY) 1T
SHOULD BE SEXN AT WHAT STAGE OF TIME
THE PLANT SHOULD BE CONSICERED
SCRA® ACCORDING TO NORMAL NEPRECIATION
RATCE . ANV BIECE “F PLANT CR EQUIPe | i
MENT SCRAPPED BEFORE ITS AGREED L IFE
TIME SHOULD BE SURVEYED AND THE REASON
FOR THIE PREMATURE CHSOLESGENCE REe

PORTED UPON,

(091) EaMLIY AND gCRAPPED womsk

BY THE USE OF CoORRECT INEPECTION PROe

CEDURES THE CAUSE OF TH: FAULTY OR r

SCRAPPED WORK CAN BE DETAILED ANO
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THE INCIDENCE OF PLANT REGPONSIBILITY.

(iv) Mgl om0 CowEm
THE EXTRA COLY INCURRED CUE YO
PLANT tHNEFFICIENCY JAY (€ 50 IGNTLY
MORE DIFFIGCULY YO DETENMINE . UT A20AIN
IT 16 POBBIELE oY INLUVIOLAY CEASUARE
MENT OF PLANT R0 SGIRZCGENT S AKD MACH INE

RUNNMING TIMES,

HEN THE TYPE OF MAINTENAKCE GYSTEM TU B
PRACTIBED BY A CUNPANY 1T COUNSIDERED IT 1% EQUALLY
IMPOSSIBLE TC STATE THAT ONE SYSTEM 1% QETTER THAM
ANOTHER .  UNCE AGAIN THIS CEPENDE UPON THE TOLPANY,
1TSS DEQAEE UF MECHAKISATION ArMD TYPL OF OFERATIONG
1P MUET OE & DECIEICH BY THE MAMAGUHENTY AFTE X
MAVING THE (R ATTENTION SROUGHYT YO THE METHOCS
AVAILALLE TCSETHE:: WITH INFURMATICN ON TrHE POSe
BIBLE PHYBICAL ANL CCEY ADVANTAGES 4AND Oifie

ADVANTAGES OF EACH wmET+20,

TO GONGLUD™, ACCOUNTING FOR THE REAL COBT
OF WRINTYNANGE (8 A COMPLEX TASK AND IT 18 MoK
THAN PROBABLE THAT DIFFERENT MANAGKUENTR WAVE

GUITE DIFFERENTY APPROACHES TO THE SAME PROALEVE,




- 60 o

THIS 18 BQUALLY TRUE FCR MANY OTHER ACCOUNTING
EXERCISES,. INVARIABLY, HOWEVER, THE F INAL ANSWERS
TEND TO B0 FAIRLY CLOSE TO EACH CTHER  AND ANY
DIFFERENCES RITWETN ALTERNATIVES MAY &5 S07F |CIENT
TO SHCW WHICH ACTION 13 ECONTMICALLY THE GETTER,

IT MUST 3E SEMEMBUREDR THAT ACTOUNTING AND STATe
ISTICAL INFOCMATICN IS 4 RESLRD AND IMTERPREe
TATION OF WHATY HAS LHAPPENED AlL GIVES A BASES

FOR CISCUSLION ON THE Ft TURE alTioN RECUINED,

IT IS MOY AN END IN ITSELF AND T 18 itMPERATIVE
THAT FULL AND FRANK COMMUNICATIONS EXIST BETWEDM

ALL MANAGEMKNT CONCERNED IN ORDER THAT THE

CORRECT SOLUTIONS BE REACHED.,
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