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- Hibi System -

licasurement of maintenasce rerformance is that part of see in
the Plan « vo - .ee cycle of equipment maintenance and the
results sre ghown in pecuniary values. It algo aime at
improved prodi.ctivity through effective m8intenange of equipe
aent by feeding back sucl results to Plan-Phase or Lo-lrasge.
reasurement of maintenance performance, therefore, ig
indispensavle to performance of equipment maintenance and

the positive attitude ¢an be expected in various activities
of equipment maintenance only when they are vackeg by

@measureaent of maintenance performance.
The objectives of ainternarce performance measurement include:

(1) 10 clearly indicate what the équipmen: maintenance
departaent airs at, and to evaluate tle results of
the operation by measuring its achievement toward

such goals,

(2) 70 locate points that most reed tecnnicsl inprovement
to be ootained in the course of or in the various
resultant values of maintenance perforsance
hessurement, and to afford nore effective maintensnce

activiiies by taxing timely actiions as requir.d, and

(3) io raise will to work of trese enraped in .sintenance
activities through enforcenent of sainienance

rerfornance neasurement.
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“he following items have lcng been pointed cut as reasons
for delayed establishment of a maintenance performance

bheasureasent system:

(1) 3Because of the maiutenance department being a
supplementery orgsnizstion, the performance :

meazurement systew was not made murh of.

ST

(2) Ir measuring pecrformance of the =mnintepance
department, other facturs have an unavoidatle effectee-
such as operation, production conditiona, orp
equipment; therefor: it was difficuli to measure

maintenance performance without being affected by

these alien factors.

(3) Performance seasurement ras 1o he conducted finally

on the pecuniary scale, ir which case, however, there ]
were too many diversified protliecs 3 re golved that
were —eiluted to various othe departrents wit! ln an
eaterpr.se. It wes t.ought too ccmplicated to solve

these problema,

For these resrons most of the prevailing weasurement methods

of maintenance performance are oniy partiai or quantitative

and extremely unsatisfactory.




2.

Maintenance Yerformance Heasuremnent i‘ethads Currently in
General iUge apg Problems Thereof

Most of the mainterance pericrmance messurement methods
currently in general uge are aa individual elemeatury

Beasurement method for suzh item as frequency of equipment

breakdown, degree of meloperation, waterial cost per repairman,

rate of planned work, or repair cost per ton of work. They

have in general the following defects or difficult:es:

(1) In each of these feasured elements a good rany factors
exist to affect the reaults of measure.ent, therefore,
it is difficult to conduct long term conparison of
measured values and to locate where specific
responsibilities exist., Ip other words, it is not
clear who should use ‘Le wmessured values fop what

purposss.

(2) There is no clear-cut relationship between maintenance

effect and voiume of Jperation itselr,

¥
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(3)

(43

(5)

The repair cost of a certain period of time does
no!. always correcpond to the ccr‘rcl scale of the
period.

: ‘{ Fy +.e.. come cut within 6 nouths
R (Repair Costn)
' ( Fp ..... come out exceelding 6 months

P (Volume of Operaticu) ... swe <f 6 monvhs

Repair coste and loss of lailuves are isnlated and
not figured synitnetically.

i {(Hepeir Costs! + pesunlary unit

L (Loss of Failures) » physical unit

Loss of famiiures is not ceomputed in the practical

manner.

Methcds in general use:!-
{1 Fixed Cost per Hoar ........ F/Hr

2 Marginel income per Hour ... M/Hr




In summary, the measurement methods gererally used at the
present time are either food cily for a psrt, o°f the point,

or of self satisfactory type.

Characteristics of Svnthetie iaintenance Ferformance
Sl CLLUTIGLIcs O —soilance

Messurement System (iil3i SYo" =M

Lontrary to the old individaal zlementary messurement methode
aiming at fragmentary or physical effect only, the most
iuwporiant characteristic of this meagurement syste: is that
it conducts weasureuent from a synthetic, pecuniary

standpoint.

Another charescteristiz of the new met! od as a synthetic
managenenl system ic that by adopting the'newest period -
vased method" for computation it arables pecuniary computation
always at the newest period 32 #s to be able to use the
results in other umanagement areas as well than in repair cost

managément. Distirguisning f.atures are listed as follows:

{1) The new system will furnish with such information ss
ﬁaintonance result of the business term, trend of
long-term results, results of individual equipments,
sum of results on all equipments, results in repair
costs and loss of failures, results by each aupervisor

and manager, and causes affecting these results.



(2)

(3)

(4)

(5)

A synthetic result meusuremsnt is conjucted from the
pecuniafy standpoint combining the two phases of
repair cost (i) and loss cf faziure (L) as cne {+ + L)
entity.

A8 the standards fof regair cost and for loss of
fniiures by equipment are established at the start

of each business term, the objeétives of activitier
of the maintenance departnent become clesr. Murther,
where is the bottleneck wn the process end which
equipment is over-lcaded or hasz more chances of
causing loss of short production becomes knoewn in the
early days of . month. “hus, it bvecomern cleap where
to place emphasis in rlavniag montniy meintenance

schedule or overall iuprovement pian.

The standard rep:ir costs esia.lished at the start of
business term may be used as the repair cest esticates

and alsc as cost planning data,

Tﬁe variance analysis condunted in eseh bisiness term
in comparing values on the synthetic efficiency scale
{referred to as U later) can ve used in various
plinhing aétivitics as it ,7ives various information
such as price variance, process utiiization variance,

or effects of operation or equipnent éhanges.




(6)

(7)

(8)

Since a prescrived method is used in perforzsnce

measurecent, econnny in ~aintenance Comt ranagement is

guaranteed.

Top mara:enent “ay delerate to subordinates the
rés;onslbilify and authority regarding equipment
tasntenance witlout any concern,

Ia Y

To conduct performance meaautément by the authorized
corpany wethod will contricute much to ~sise the

norale of maintenapce reople,



k. Bagic Formulas of .il.:l system

/ The UIBI System contain the Tollowing six basic forsulss:
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Formula |

where (Y

i

Synthetic efficiency scale at period i
R = Repair cost

« Recovery loss for

L1 ghore 'production

.. Short produc-
Loss of i tion loss
L e Q88 {

« Actual short
~ failure

, L
ki, . Loss of various 2" production loss
2 cost items

———
o~
[

= Period i value of Tepair cost control scale
(Consumption amount of electric power is used.)

The synthetic efficiency scale in the Formula I shows the

total of repair cost and loss of faj lure per wnit of the

control scale.

Formulas 171

where 7({ = Performance index of period i
Ut = Value of Standard value of U at the period i
Uiae « Actual value of U at the period i
pe

Pnc

(Rt = Sum of the standard values of R and L
for the period i

L]

Actual value of control scale for the period i

(R + e = Sum of the actual values of R and L
- for the period i

If Ni= 100%, the results are the <2me as the preceding period;
if exceding 100%, better, and if short of 100%, worse than the
preceding period.




Formula III

where
Rist = Standard inpoir cust for the psriod i

Ri-nae = Actual Tepait cC. f Chl etleed (-1

P. = Plancced volume for the period i (Planned value
' of the caitrol ool

Pi-1 = Actual volum for the period i-1 (Actual value
bf the control scale)

Wi = A coefficient of amended consumption of repair cost
Formula IV

where k = A cocfficient ¢f consumption of vepair cost
Formula IV shows that a coofficient of amended consumption
is a function of coefficient of repair cost consumption
and the actuzl volurm: for *he preceding period.

Formula V

where L,;;t = Stadurd 1ass of failure for the period i
(“tandzed vatur of toss of failure)
(L1 *+ L)Fiv*P. = Standasd value of loss of ailure can !
be obtained ia pecimzery amouat {rom the plarned volume of
operatica tox tae period i1 by using as basis the actual
loss of fuiluxe in the voluve of operation for the period i-1. -

Fommula VI oind Vi1t

where Uiy = Value cf U cheained ns the comparative record of the
prriod i-1 bascd on the actual value U for the latest
period 1

Uiz = Value of U obtained as the comparative record of the
period i-2 on the same base as above

i-» = Value of Ui obtained as the comparative record of the
period i-n

7 . :

Li = Performance index of the perind i
Ni+ = Performaice index of the period i-1
M i-n = Performance index of the period i-n

Niner = Performaace index of the period i-n+l

Niaw = Performence inoex of the period i-1 as computed
usinyy only normal values, excending abnormal values,
. from the actual results during the period i-1,

' (The sume goes with the following.)




formula VI and IV' are (he equations to ottain long-term
vaiues cf aynthetic av.ntensnce performance of each period
using the perfirmance ini-¥ ,ir esch periocd on tre basis
of U. for the perind i, formide Vi is used in the case

[

where no abnormal values are fouad in actual results, and

Formulg VI' s used whery abnormsl values are included.

Fig. 1 Loug-leru Results Conputed by
Parformance index
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5. Classificati n of sepoiy oot

In order to estzouiish th. stanasrd repair costs, the "Usage
Classificatiorn and “rrequenzy ¢ aosiflication" of repair costs

wiil be used 0s shown on I S

el

Chart, 3 Suaudard lazsifications of
Usuge and Frequency of Fepair
Costs

S‘- ~ g;;g:j"{ Mainieruner (requracy i Maintenance frequency
,,ﬂ Usage™ e - | ML G pORLED , é.u.xmd;ns € _morths
i i n
e 8 e T A e 4 T - | - ——— A 4 i (s s Gmwrrnis ¢ s wme Cmw——— - ..._..........‘r -
| Coat, of t o "ot for ghort cyele To Coay fer long cycle
1 | Replacement | © fue gerial number fy= frequency
Parts "o one unply ! § -~ 12 months
Cost of Parts o Frr weldang, &rin- i Fam 1~ 2 yrs
Regenecation { Lingy lavhing, ste. . s 2 - 3 yre
2 ! Procesring ! 5 fortrel upit 1s  Pum e
i smame as above AR Lt
T e e e s s e o all B
Labor Cost for [ 5 Work nmter mede i Usage
Inspection, i L AL b, J
3 | AdJustuent,, ! |
Replacement, I
Repairing 1
b v e it e e i
Cost for ’ o Lubricant and hyarau-!
y ol i iic of} %
o 01l nurber 1. enuip-
ment mude ore unit
Mlscellanagas o For ateei j uate,
Comt paint, rae ~tean- !
. ing vil, Jius % {
’ tocle, ete.
o kach equipment made
ST !
(lost for o Mace fmprovems:t
6 | Maiutenance cost for maine
Improvement terance,
! - —— ......,._,,.*
i Coat sor 2 Minor fmprovement
7 Profuction | cagt for productiion
Inprovemant ) controd by work
wrdsr number ;
I . ‘ — . ——
upplement ary o Minor imprcvement ;
Cout cest for mainte- ;
. nance and praduction
) ! 16 be given within &
! wonthy of peratlon
{ Atarted un newdly
- L- tnatadles equipment, |

Bote: 1. P, 1n Ttem 1.6 ure tle siojear mrca of control
M Fp, Cost jor Prodactio. laprovezent and Jupplementary

cost fre exeludea,
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vefinition and Roles of the Control Scale

when K + L is viewed in terme of voluze of opcration, the

sliding scale «{ ¥ + L is called the Control Scale (=P).

The roles of tre control scale are---

(1) #c use am a scale to establish appropriate gtandard.

(2)

(3)

values of R +« L for use awvainat the volume of
cperation in each period.

In showinyg result nf maintenance performance, standard
values and actual values of R + L will be indicated
as per unit of P,

Comparison of U values of each period or variance
analysie of U vulues of earh peried will be made easy

and understandable by the use of P.

The following four conditions sre considerd necessary in

selecting a control scale:

(1)

(2)

(3)
(&)

There exists a clouser correlati nship with tt e

repair cost actualiy spent.

There is a common epplicability for groups of
equipments,

It must be ea:y to grasp on the individusil equipments.

It rust be something having easy access to any one.

-1



7.

, or the suabic senle may be used

The dynamic o le
as a control scuaie. nowever, +thae dwmount of electrie power
consumption is in the practical anu theoreticsl sense ihe

most recommendable for the scnlie.

Definition of Coefficient of Corsuaption (k) ond liow to
Yigure It

In this system the result of the preceding pericd is uced as
the vacies for figuring out how much would be the repair cost
for the current period with .ts volume of operation, and

the resuit of thi: computastica is usad as the srandard for
the current period., “u.ing parts cost for exampe: iarts
CoBt = Lnrit krice X Auwo.nt. and the coefficient of
comnsumption of ;arts (k) is the practical busi:z to apply to
the vulume of operation of succeeding jperiod derived from the

result ¢f the precedin, pericd.

k is individually Jixed for elements of repair costs such

us parts, materials, oil, or wan~hours. k is determ.ned for
eac!, of the repair cost elements in considerstion of theoretical
coefficient of consumption for chance in operational volume

and practical factors that give deviation to it.

:V.ajovr factors that give deviation to theoretical coefficient
of consumztion are:
(1) Lensth of parts life, and lengt' of maiutenance
operation cycle.
(2) restraint ‘of maintenance date
(3) liow & failure occurrs?, frequency of change at
pro.iuction kind and statility ol quality of uarts
and materials.

-4




(b} Jerree of currespondence between the seiected

control scale and parts or opravion.

in sumwmary a ¢oefficient ol consumption ¥ is an index
showing actual consawsplic. ol mater.al r 3-ainst chancing b

5ri® shows deuree of deviaticn ss it changes ‘n proportion

to r.

k is determined for eacn element of repsir cosis on the
bagis of actusl cansumpticn anelvsis {analysis on sctuel
poterials sad statisticsal analysis). As a supplementary
method "lavie of rstimtt: standsrd for Consumption

woefficient "any be usen,

Fig. 4 How to Find Coefficient of Consumption (Graphic Method)

n.
{ H
R - !
% .
E
g ;
g |
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gk | Practical Operation
< q, 307% ol
l
[} L] 90y,
o Volum: of
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P = njis for n when P = 50%
P = n2is for n when P = 1009,
Coefficient of Consumption Range of this Kis 1 2K> 0
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T
Rr ‘J @, upper & lower! 0.8} 1 | 4 0.8} -
Factene: Boit for 0.3; 11 10.3] -
P wave Tieit ecollar
i 3" Plunger Packing 0.1} 1[0.1{0.6| =~
Washer ! ;
Broke Shoes 0.3; 1:0.410.8] -
i

e e e o e

l

Sample Table of Caefficient

oy
Uomsumption for Parts and Works

i BE chock

025 Seam Welder El'~t,odw uvﬂ1 G 11 10,3) ~
111 Payoll Reel © Drum Linew 0.11 1 1 0.110.8) -
138 10" Roll i Seal U B % x 5xx e 0.3l 1 o.ui0.8] -
Woinger | e Lo |
| Clean=1 149 Helper | Big 608 ror 6" 0.1: 1]0.2(0.7| -
ing heflector ! " i
3Ch 12" Brusn i+ Rect Adjustment § 0.1{ 110.8{0.3] -
Roll ; | : :
- — b e R R
161 Flesh Trim- | Catter Adjustment 0.7 171 o] -
Pick- mer : § !
1ing 191 Processor . Bending Roll Xe- 6.2{ 110.2/0.8} -
i vlacement ' %
330 No.b Pick- Wringer Kole Reploce~! 0,21 110.2/0.3¢ ~
ling meris : § :
~les WP=Chack Crock Acsembly 5,57 111 lo.s| -
Cold 1162 Tersion Fael | Dram Zotting v.ol s 0.hl0.6! -
o > sion Feel ! Dran 3otting s ;
L Birdp s Bowm Gil ' Stand tepuir Plumb- 0.1} i '0.3‘0.3 -
Milil : .
ing ’
S84 Chock Metal Sesling 0.5171 1 ‘O.S -
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Table 7 Sumple Table of Mean Coefficient of
Consumption for Mainterance Element
and Yquipment

Eiement |

-

~ Parts Worka 0il Mean
Equipment e '
Pickling Line 9,38 Q.29 .15 0.33
Cleaning Line 0.38 0.15 .17 0.32
Electrolytic Tinning i
Line i 0.6 bo0.07 .18 0.1k
{ |
Standen Cold Mill i 0.03 IR 0.1k 0.L7
2 Tandem Skinpass
Mill 0. C.30 0.12 0.26
Single Stand Skinpass
Mill 0.06 0.h2 .16 0.34
Sheering Machine for
Thin Plate 0.50 0.0% .17 0.25
Shearing Machine for
Thick Plate 0.20 0.08 0.70 0.18
Rotary Shear 6.53 0.06 0.22 0.35
Batch Annealing
Furnace 0.04 0.0k 0.13 0.05
Hot Dip Tinning
MQchine 0.10 .08 0.10 0.09
A =
Mean .31 [ 0.2 0.15 0.26
S R A

———

(Note) Mean Coefficient of Corsumpticr on this Table caleulated
ae an Aggravative Mean with cost for parts, works and oil ete,
of eech Equipment on an averege volume,
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vorflizient o0 oamende Uongtmotion Lwl )

gefiniti.n o7
an. uow to i

{6 actersinine standsrd revsis cost of & serica baoced on
actuai gerlorm.once o1 Lhe Freceding pericd and to meet the
change ¢f volise it . civen [ uerisd, v in f_o_r:m___ni_‘lg__i".f
repluced with K will not give correct standard Tepalr cost.
(Because repa r cuct is not proportionil to voliame.,
Therefore, if o corrected valiac o7 k buged oo, cobtual
proceains volume s aade %o coefficient of amences
consumplion w , actusl repuir tosts will slways be con lle
line of asctunl conumnticn trend, as lony as the sane

amount of efrort iz given by the maintenance pecule,

Table 8  ‘fable of Ceefficient of Amended Consumption

. 1 9..

mimfm,’m R S
L SN S S TS S S A B RS
LO | 1.0, l.mu; 1.000| .o | l.(n\u; um; Loei o0’ 10e0' fant 1000
0.9 | new! 0w 095 09:1] 0.926 1 .91 0.9.45: n.nsaa: 0.2 0.945 ) 0.047
0.5 o.m; 08141 0.827 0.8395 0815, o 811 Owe 072 0.070 o.ml’ 0.%59
0.7 | 0|0 0.720 ) 6.78] 07921 0.76 | 0.7, 0.8 0.1 080 | u.msl n.824
06 | o0, v | 0.612 0661 | o.sng .60 | 0.106 o - 0,7:«0; 0.70! 0.7%0
OB | 0.0 0521 054! 0.565] 05831 06mi 0615 0n0. C6i2: o.685] 0.657
U4 040|042 | 0.4 0det ! 0wl 09W| ous! 05| o055, ocm! 0.5n!
0.3 0.”}! 0.320? 5. 340 0.3."8? 0.175; 0.091 0.7 0.421 ‘ 0.435: ‘).-HU; 0.4G)
0.2 o.mof 0261 0.231] 025 0239 | o.m: o.m; 0298 0310} o.:mf 0.333
ot | oami otm! ousl oux; o s | ouz; 0! x;\ai 0.167 | 0.174] 0.182

o.Oo‘o Lo oiogoio!o;o%o‘;o
I SRS SV U TR SN S SO




%  Repair Cost

9, let*3u to .stavlish otandard lepair Cost

‘he wanogerunt syctem of pls.uning progress pay be used by

estublishin, stundsrds sacoessively for euch period and

vy placing ratchetf. on those having crought favorable

resuits.

*i{g. 9 Relationship Chart of Standard Valae and Actual Value of Repair Cost

Acy

g*; *" : #3
A «7 L /f/a- St

L Atq :

! !

0 g !

‘ M

! ! !

|

| I

| b

— _— S S

Volume of ff P f’ T; F%
Operation

-1 Ac; = Actual Repair Cost ot the Pertod 1
" | | Sk;=sundard Repaix Cost of the Period

Ma jor steps for estavlishment of the standard repair cust

AN

ere vs follows:

b.

f.

(in thousond yen)

aActusl value for tre preceding period-- 7,228

Abnormal value for the priceding
period + repair cost due to suecial
circunstunces for the preceding
period ~--

worasi actual value for the
preceding period --

Correcticn of price --
Herwal actusl volue after correc-

tion of the price for tue proceding
period --

wormsl actuil valu¢ for the precedin:

period for operstion of the currunt
period --

355 (-
6,873
— 19 (e«
6,699
¢ b,hh




Repair cos' due to special

circ.mstasces of the current period -- Q0 (s
otsndard repsir cost for thke current )
period -- tyak

*6C2) (1 léz%é%%éé x C.51)m6,b5h

10. Loss of Failure

Foliowing points are to be considered in c.nuuetin, pecuniary

evsluation of loss of failure:

(1)
(2,

(3)

(4)

(5)

Cowiutation must be based on azctual jata.

Viupatation of loss must be made as close tu actual
loss as possivle.

it must te the sort of accounting for line¢ manageument
which under the present situation should be able to
convince the peoyle concerned in that the principle

and met .od of cumputation arc most adequate for the
riven louss.

The methods of collectir,: data or of computation shculd
be ones that are applicable for o long tiwe without

frequent correction, when long renge succe - sive collec-

o

tion is made.
Informatizn preduced should be of the “ind that would

wWork as an arproprisle s.imulant to the people concerned,

not hurt them unnece. sa=ily,
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The 1956 of failare L will ve cli58if ed nnd defined

a5 fol.ious:

L=L1¢b2

= L1y 4 Lo oe A

wiere L1 = Lo 's of ghort prodacticn

2tis ds tie "ios: in producticn caused by not
veins sole ‘o a2chieve nlaaned anount of
proeduction rogilting fro. either S.oppave or
slowdien Ly eguipmen' vreardown. The luss

in such @ case i. wvisicsally the minus of the
profit which shcuid have bteen ouwt:ined f{rom
the product’ .n, if the mmloperati.: of the

equipment had ne. -aprened.

L11= Various countermeasures taken to cover short

producticn due tou failure,

“hese¢ ur- Lhe incremenial costs needed, for
exsaple, for holida, work, change in kinds of
products or in the order of process, or
increased tempoerary workers, etc. ("his is

culled th. Ifirest step loss).

L12= The loss of profit which would have been zsined

if no stort production had occurre? :lue to
fajlure and products were produced snu sold,
shese are cuch os lous of merginsl Jrofit

or loss of interest. (Tris i- celled the

second ctep losa.)

1088 that i dncurred uy failure such as in yield
rate, exgen.ubles, cnergy, quality, lavor cost or

ang otier lous renerally sustuined in cost.

—22.




Fig. 10  Three Patterns cf Mquipment Load

i

hTota4 Hours of Tutal ”ulendnr days ut tne Month . — e Pattern

P e e . et et i S pier e

e e e
Gecheduled Work Hours Aliowance | Non Work A
Required to Achieve Tima Hours Anti=- (Light Load)
Planned Production «f the cipated at '
Month the time of |
drawing
Froduction Pian
, Tas f T 3] '
¥
i“ . — "‘z" "'— T T T e T e e e et A
; Scheduied Work Hours - [ florn Work 8
{ Time ! Hours (Medium Load)
. L
; Ltz C iy ] 0O '
Scheduled Work dours Non Work C
Kours (Heavy Load)
i -
; Tz . G ' !

Foliowin,, are tie samples of thre specisic wethod of evaluation

of loas of failure:

(A) Sample Lomputation of L1 o s hodel

8. Yotel hours of caiendir
days of the month = Fit x 33 x 300 = 7200l

/
b. GScheduled work hours reguired to

carry out production plan of the

month = S60H
¢. Non-work hours as scheduled at

the time of drawing production

plan = 120K

d. Total allowance time of the month = a-b-c = LOH




{An cblective

t.i2e which
shvall nct

diznribute

{fon=work houis
selired by

Do

(An objective
time which
staould distri-
bute the

Adividuat tepart- toe allow- allowance time)
mernts ance time)
Minufacoturing Division .
(Preparation, clearance
work, setup chenge, lunch,
eto,) e 45} = -8 17H
Maintenance Depariment
(Schedule maintenance) -w-—ceeaaas 16 = 16 0
(Stoppage by failure) --eesceacaae 19 = 0 15
Other Departments --eeeeeeecommm—c 44 = 20 24
TotAl ==—memoo—ae—eae a——=120 = Gl %6

e,

Allowance time Lo te distributed per non-work

hour to the total objJective time of dlshritution

of the mouth is «-

4O e

Fig. 11

k_______-‘Total Hours of Total

(17 i 19 + 24) - 0.7

|8

Wi/u

Explanation of Loss of Short Production

calendar Days of the
Month 720 H

- -2
; I Non Work Hours
Allowance | Anticipated at the
Time time of Drawing

Production Plan

Scheduled Work Hours
Required to Achieve
Planned Production
of the Month

560H

e

oo

Allowance Time
of Manufacturing
Division

Allowance Time
of Mainrenance
Dezpa rionent

e
Allowance Tune .

o Orher r)cutons{ MNon Woik Hours

24

S S
Non Work Hours
Redquired by

CMastenance
Depatment

[ SO

e o o i 8 ottt St

Non Work Hours
Required by Manu
facturing Division

! Reguired by other
P Sections




nllewance iwe Lo ue Slstiriv.ted ©o th muinterance

o
«

department fur “toppsse ane to Suilire 96 --
o718, % 15 = 10,0 o+ oain
a5 the resuit of the abov. computation, the

stanusrd toble of L1 for toe ucnth will Le --

Tiime of stoppage | unit price ol
Souf Mtle of Loss due to folilure stort groduction
0 - iess than 150 -
1 First stég: loss L11 liss 204 ¥5,000/K
2 Joecond ete, less Lig .'.or_x-, than 26§ ;!‘hS,OOO/H

The actual amount ceuputat oun of L1 of tYe wainte-
nance departixent for » wiven month will be as
follows:

Ne. 0 No. 1 No, 2

(Actanl time of st prage 27k 15 ¢ 11 + 1
< = 15

due tc failure of the month)
L1 = ¥5,000 x 11H + ¥45,000 x 1H
= ¥°00,000/Month

ihe charucter stics of this c.mputat ‘on sre:

i The deyree of effort re,sired of the maintenonce
keople is made «nown f.r =sch equipsent accordin:
te the size «f wunt 1y production jibine  in tler
words, directions are piven at the wve innis. ol &
month recerdin- emplasis to obe placed in meintenonce
80 t'.ut mainteianer srtivities are rade more

efiectively.
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i1 M- maintenance department doues not sufier from

wnjustified olawe for crort production caused
by cther seccl ao.
1ii It i peuninle to counuel reiotively close-to-
t e=Tact Luss nccounting .itlout much troutle.
iv In ¢ &% scrednled non-woark hours in ssved at
Lottleneck processes, coXpuilti.a is made with
inereased proguction and profit, wnich giveg

fyvorsble ef’ects on thu mor-le of the maintenance

people.

(s) ovamgle Gomputation ol L2 on a liodel

As for loss in c.vi5, preiiminary technicsl survey will

3

be conducted to rind what decree of loe results in
what cost item from sto,peee due Lo failure of different
equipment and & toble of stsndard losses by hoirs of

stop,age will be preparel.
1A plep

aours of unit Cost  HNumber amournt

8toprane of Loss of Cases of Loss

0.5h ¥i,630 «x ] = #13%,0l0

i 1.0 2,130 x ¢ = 12,7%
2.0 3,140 x 2 = 15,700

3.0 2,510 x 1 - 2,410

bL,G 2,850 x 1 = 2,40

"

Total 21 . 6,770

(C) Loss of Fuilure on the Preceding Model

Lle *'1.-2

1

¥1C0,000 + 47,000
¥14T.060




11. Gsample Long Hance nesulits of laintenacce Ferformaiuce heasurement

Long range results of maintensnce Lerferrsnce weasurement under

this system wildl be ‘howa as .n o2, 1,

e n. ~ oo s

Iy i;-“ .

2

ted

vhart of Syntretic l.aintensnce rerforrmance

In Fig. 1z,

1. The heavy line U' is the long range results of each
period shown on the caeis of every condition in the
gairthe period.

ii ©ie heiyht between t'¢ dotted line and the heavy line
showe the degree of loss due to failure in the results
of each geriod. relow the dotted line is the result
of repair costs,

1ii  The ber graphs indicote pecuniecry smo nt of absolute
improvement orought abo.t to tre mapagerent uy the effort
of the maintenance people durins respective fericds. Its
cumuletive amount of improvemeut is shown with o line
thet goes up toward right upper sice of the chart.

iv  The chained line indicates U (synttetic yerformuance scale)
as ouvtained fur each period under every conditiun {volume,

unit price, eguipment, etc.).
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12.

conclusion

#8 the resilt of seven yesrs f ex,erience Jiu'. the Libi

System the foliowinyg effeciivuness of t'.is system has ceen

Eroved,

’

W)

(2)

(3)

(&)

a8 thv resait of waintenanse performance can be
vlearly fi-ired oul, the mainLenance veople way
mase effort to uc.ieve wglaulished peal., thus

ma<ing their daily acrk purposeful and more

eflective.

45 vhe effort of the zaialenance pveople can justly

be evaluisted and propsysated, tiey c&aéed to feel

that t eir wark is only of the su;porting role snd
started 1o resiize tlat tiey nre on the eaual
5téndinr v Lgo=¢ of the manufscturin, aivisions.
Since tle repuir costs or standiard valucs of loss

due to failure slternste as the volume of operation
changes, the waintenance seciiorn is able to curry

ot reasonavie, eutonorous type of sctivities.

45 the resulis of repsir costs and lcsa due to failure
actuslly sustained sre shown every month in
aperopriste clzssificetion, the datas becauwe easy to
access and useful,

A8 the systen allows co.ts Ior awaintenance

icprovecent to be spent unliuitedl, so lons as they
PaYy the nainterance seclion lss now become aile

to use the systes wit .cut restraint in considerstion

of effectivenens articipate..
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(6) ‘Mmen any of tlke changes in production conditions

stuch as quality of ,sroducts is made, consequent
increase in repsir costs is also made 88 due to

& chani"e in condition. Accordingly, demsrkation

‘%

e g

of resronsibility cetween the nanyfeacturing
division and the saintenance department becomes
clear-cut, improving cooperative relationship
vetween the two.

(7) As difficult processes are ynown in sdvance, it
becav.e essy for maintenance personnel to plan for

the lower reruir costs or the reduced loss due to

faiiure.

(8) as the systen prescriles systezatlc meansgewent of repair
cost and of loss due to failure on the Lasis of all
the equipment used in manulacturing process, the
saintenance department %as become avle to consider
equipment maintenance from the standpoint of
increasing productivity of the company as a whole.

(9) Since the accounting of rerforuwance effectiveness
is performed in teruws of opportunity cost
sccounting, it is easy for engineers and technicians
to understand, and their cost comsciousness has
bteen raised.

(10) Budgetinz for each period can automatically be

asde by using results of the previous period,

coefficient of consumption (k) and planned volume




A AR 5

(11)

(12)

of operation (in estigared amount of consumption
of electricity), and hands of specialists in the
maintenance departrent are no Zore required for
this purpose. (In abcut three days a budget for
100 0dd xillion yen can be drawn up.)

No company management will talk of high repsir costa
without concrete data, As a result, maintenance
personnel had more desire for autonomous control of
work.

The company Ranagement has become able to know
through conasolidated monthly or quarterly reports
the economy of activitities of maintcnnn;b
personnel and give favorable recognition to them

as data 80 warrant,









