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SUMMARY

Introdustion

For some time, Manufaeburing Divislon has felt that The group cost
system now in use was net yielding ¢the type or gquality of informa«~
tion thet should be gvallable to ald in declsion making. In
partieniar, 1t was thouwpght that Intwva-~group differences, batch size.
effects end inter-plant variations were obssured. Pinpointing

high cost factors and the reasons fopr them was ¢ifficult %o do.

It was deeided that B cost system should be developsd that reflected
the realities of peint produetion.

Objechive

Process Engineeriﬁg was assigued the ﬁbjectiva of devising the baai@
form of the expression for "47-Process® conversion costs whieh could
then be used as a model for other production operation conversion

costs. The expression was to sscurately reflect production process
reglities and be useful in ldentifying those aress where cost luprove- -
ments could be effected. : : -t SRR

Conelusions

Data should be ?athered as s&ﬁwup costs and rumning c@%@s f@? eaeh e
individusl production batch. For reporting and prediction, the - -
 data esn be averaged only for each combination of produet and pro-
- duetion area; further summing and sveraging will resuld in unaccepb-
able distortions. Mathematical forms of the cxpressions are given
in xhe b@dy of the report. _

Wi@him a p?@ducti@n area, equipmemﬁ ﬁhargeﬁ can b@ aver&gad i.e.a'
the hourly charges for all machines ean be said tc be eqnal with@ut
intr@&uciﬂg unacueptable disﬁortionS, 4 _

The way in which the data are gathered can also p@rmit @valuaﬁicn R
of equipment utilization, &onfarm&nﬂe to operating stamdards and
useful eost ratios.

ﬁewcmmenﬁaﬁions

The study should be taken over by the Buﬁiness Analy%is Section of S
A & BA Division. A4 sixz-month operational trisl should be iﬁiti@ﬁ@d_7

to evaluabe the overall utility of the system, to establish the . .
cost of installing and maintaining it and determing the modifica-
tions that may be required to blend the system into the Business .
Analvsia Sectivﬂ 8 overall ccmput&rized «ost analysﬁs scheme, - R
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In addition, a study should b&“ini%iated'by_A & BA Division on the
manner in which indivect costs ave allosated among and within the

several planis.
PREPARED BY: 4  Q'b ,  . Al
;Egﬁ%§ 'V§§§%RHA. o .
APPROVED BY:E% 442%5 Agaﬂamg;*__'_ S
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I I -
DISCUSSION

The Manufacturing Process

From a process standpoint, paint manufaeture can be thought of
&8 & sequeniee of batch progesses., During actusl processing,
certain operations, such as sand grinding, act as continuous
operations. However, even those operations are not truly
continuous since the imput materials are prepared as 2 batceh

and when the bakteh is exhausted, processing ceases. Even though
the sand grinder itself may operate without interruption, it
operates on seguenced batches.

The situation has long been recognized by Manufacturing and .

A & BA Divisilons. Traditionally, "betch cards" have been lssued
to authorize prosessing of materﬁalﬁa The production areas produce
and record by bateh, repardless of the opﬁwatian. For this study,
we shall also use %he ba%eh approach. ' '

Functions of » Cost System

For the purposes of this study, a cost syﬁtem is viewed as a tcol
that will allow Managem@nt to: v

1; determine the actual cas%s of aperations ﬁhat have h@eﬁ
‘@anducﬁed, . . .

2. identify high cost alementa an& indiaate suitable areas
for cast reduction eff@rts.

3. predict costs of future operations.
b, determine the effectiveness of invastment u%ﬁlization. - _j --‘

' Cost Cemstructioﬂ -

' There are several ways of ascewmulating and pre%enting eost da&ao, '
" There 18 no one "right" way. For each instance, the proper system
to use is that system which accomplishes its defined @bje@tﬁves

at the lowest system cost. . .

Averate Costs: Our traditional mannér of cost thinking has been
in terms of bulk gallen averages. Costs and production arve _
pathered and summed over the set in questisns say a pianﬁ and
the meaﬁ nbtained by simple division, , : L

Avg, Unit Cost ($/Ga1 ) = Total G@sﬁ ($)/Total Proﬁ. {Gal }

This type of avgﬁaping ¢an be appﬁieﬁ to any a@@umuﬁaﬁieﬁ aet e
desired, The average obtained, whild mathematically correct,
may have no real sipgnificance, If the standard deviatiocn of
the population is 1arge, the. averayeAwill~prbvide 11863

: significant infcvmati bout the actic £ :
howuver, quite usglu CWhen )
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It is possible to plean 2 bit more information from & cost
average i1f the concept of bateh operation 1s used, Any baseh
process can be subdivided into & set-up segment and & running
segment. The set-up portion is generslly relatively insensitive
to the bateh sige, with the running segment prop@r%immal %o the
batﬁh size except for starb-up effects,

The averages obtained are subject to the same significance factors
as those mentioned above., However, the sepnentation inte set-~up
and running parts will improve the asnalysis and predistion funn-
tions of the srsbtem,

Specification Costs: It is pessible to specify the rataﬁ at
wnich sil phases of any operation are to be performed. Opera-
tional costs can be constructed using the spseifled rates and _
getual prcduction volumas for ¢the items in question. _

This apprcach recognizes that &hare may be signifieant cost
differences among products, However, accuracy of the systenm
1s completely depéndent on the actuality of conformanece ¢o ,
specifications, Any deviations will resulﬁ in distarbinns 1n
ptated costs. ' ' R

In this case also, ¢ asts can be summed over any set d@sired ana E
‘an average caleulated., Sinee some information is available about -
the distribution of the set population, more meaningful ana_ysis 2

and predietion are pﬁssible than when gress aver&ges a&aﬁ@ are used

Detail Costs: It is possible to &aeumulate cost ﬂlem@nﬁg im
2imosT Anfinite detall and $o any accnrsey and preeision desired.
The minutiae can be summed over any set desired, and ars availm
able for any level of analysis or predietion desir@d The:
balance to be determined is that between the valu@ 9? tha d@ﬁait
and tha gost of abtaining and using it. : _ : :

Ini%ial Inveatiggtiona

Since the basic unit of production is the bateh, it was daaided to
acewnulate costs on individual batehes. Data neeessary fall into

two categories, the physical Inputs and the dollar charpes assoeiated
with those inputs. The complete costing of a bateh weuld require ,
1nputs to the equatien '

. 5%33{68@-8:&0‘)_
where

total dollar sost of the babeh
set-up hours

dollay charge per aa%«up h@ur

‘pperating hours , > -
dollar eharge per operating hOur ;f3_::1:

<2
] ®
.‘5- ‘ﬁ & 8 8B

. These inputa WEr@ nmt routinely available and had':
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The Teledo Plant was selectbed for pilot investigation. _
Toledo routinely maintainsg a detailed record of "47-Process”
operations dn the form of a bar graph which gives 2 conbinuous
recopd of the operational status of each sand mill., The imputs
ean be constructed from the daka on the bar chartsa bateh camds,
and pl&n& aeeounhing reeorﬁs, as shown in Table I. \

TABLE I

"4T.PROCESS" COSTS
DATA SOURCES

BATCH CARD . BAR_CHART
Line No, o Line No.
'Cvde.ﬁa. | Code No.

* Bateh No. - Bateh Neo.
Lo, In - Mill Used.

Ib. ﬁuc R ) Cleanimg Tﬂm&
|  Spe@1fied Speed | | L@@ding Wime )
Mizing Time
, _Milling @im@-  ﬂf :
?LANT REGORDS | ,f e Maint. Tiiie
M111 Size Ve, No.’ 1

Specified Mill Size.
Sﬂe@ified Passeai'

Dept. Shifts Scneah>ff:

Investmﬁnt Detall
- MISCELLANEOUS

PLANT ACGOUNTING

Dollars Charged

Stay Time Equiv. Man-He, Charged

Analysis of the data gathered at Tol@da indi@at@d that %he .
approach chosen was valid and & Divisional analysis should b@
done, Acgordingly, all paint menufsecturing plants in the

Division were asked to keep bay ghart records on sand mill
operatians far the month or‘January, 1969,»_ .
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‘I'Wh@ total cﬁst of operating a sendmi lling area. in@&u&ing both:

In addition to i¢s wse in @ coss progran, the chert pmnv Ldan an
excellent tool for predustion supervision, giving an instant
susmary of a day's operation, current stalbus, reasons for delays
in production and an»aiﬁ Yo allecating ®§ﬂipmant and manpower.

The bar charts were kept by the operators as a part of thelir

dally duties, We believed that i% was ciucisl for the operaters

to realize that the bar cherts weve & record of msghine cperstions
and not & check on the men. Plants' supervision were Instrumentsl
in bringing sbout this realization, and should be pommended fop

a job well done,

'Awfaﬁgameﬁ%é were made for Plant Accounting seetions to m@@@rd
the information needed from the bateh cards and provide the other
data needed. Here agaln, c@@p@w&tien was outstanding.

Cost Allﬁaatiama

Strictly, each sand mill has 8 slighﬁﬂy different epsd of @p@f&tinﬁ
from every obher sand mill., Obviously, units in one plent ean -

have grossily different costs from those in o second plant. Our |
eoncern was whether all units in a single location could be treated
alike or whether further subdivision was necessary. After @@wﬁiﬁ@rw
ing factors such as operator attention required, depreeiation, -
repalrs, power, floor space and the like, it was deeided that the
error introduced by assuming equivalence of hourly expense was.

small enough that iw would not affect the validi@y of th@ sbudy.

When overall expenditures were compared, it was avidan@ %hat for .
¥lants having more than one pr@ﬂuﬂtj@n area involved with %andmillingg
each area must be considered separately.

“diveet and indirect costs had %o be split between seb-up and
operating eharges to provide inputs Tor the basic bateh sost _
sguabion, It was deelded to allocate costs for operating and for .
set-up on the basis of man-hours expended for each. Operating .
dollars wers then vreslloecsted to machine-hours operabted. Admi tt@ﬁlygv
this distribubion is more arbitrary then that regerding machine
differences. It was felt, however, that most direect costs wepe
associabed more with time *¢han other factors (such as volume) and
that separate realloecation of the indirect costs was nob ﬁus@*fﬁaﬁ
for this study. If it is decided to carry this work forward, a
reappraisal of the basis of eost allwvati@n sh@uid assuradiy bﬁ am :

' integral part nf the work, _ .

Baaie for C@mparia@ns

The bateh cost as eajaulat&d was use& as the bﬁﬁ@hmﬁ?ks When . L
gvmupin?s were made, and averapes ﬁdat, these were conpared tm ﬁh&'
mostﬁ of the aame baﬁeh@s @alaulaﬁeﬁ cy baﬁch,A  RN
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Conformance Yo Spesification

Before attempiing o cousbruct this type of eust, a survey was
made of the depree of sonformance to ruming specifications.
The results are shown in Table XTI, I¢ was immediately &ypdr@wg
that conformance was s pony that use ¢f this mwﬁel wmu%m e
valueless.

TABLE 1T

"5 7-PROCESS" COSTS
CONPORMANCE 70 FORMULA SPEED
_PERCENT OF BATCHES

.  Percent of Formuls Speed -
300 & wp 1Q0/8@ 80/60 60/&6 #G/QQA 20 & down

Plant - - . . Percent of Bateches . '
» All 16 » 6 . li 9‘2 18 ° 2 23 ® 8 ’ 23 © 6 s 56“.0 ? ’
1 ﬂ : 2?»3 . 153"'3' aﬁag 2206 ) 11*1 . 141 .
B 25.0  12.9 14,5 - 20.2  16.2 11.3
¢ 0 2.9 14.7 38,3 k0.2 2.9
D 28,2  10.5 1.7  21.2  20.5 8.9
E 1007 11a& 1?’ 1"8 2{) 01- 2832 - .:gognl .
] }? 50&& 1008 2939 A 250? 2§o? Sog
G 8.3 33.3 25,0 25,0 8.3 B
H R ’ 808 1208 20@0 270? 2609 3@5
& 35.2 9.1 13,7  21.6  19.3 .1
J' 15o0 55& lﬁo'g‘g : 18;75 ) 30»0 185&
R 1393 7@8 12,1 31»9 ) 3298 - ) vﬁ'@?.:

c@s% Calculati@né

Elev&n majﬂr permutations cf cost were calculabted, ineluding the
individual bateh cost (€31 below) used as the ben@hm&wkg The .
vayiations were constructed to determine the amount of averagiag
that could be tolerated without introducing unaccepiadble srrors

in eost statements and predietions. This, in bturn, determines
£he degree of data detall that must be developed. While the data
used here ave from sandmilling, the sguations as written can a;ply
%o any production operatlon or serdes of vpevations, The @qu&ﬁi@rﬁ
in péeneral are sﬁqu@meed in order @f iﬁ@reasing 1@?@1 ﬁf d&t& d@%ﬁil
Pequifamemt. : , _
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1)

2)

3)

kf

5

 Div1sion averag@ cost for the pr@duat

Division overall avervagse

Cy =Dp x B

Bp = total dollars charged by the division
Gp = total gallons produced by the division
B gallons in the bateh b@ing i@@ﬁéd

Plant o¥srall average

Cz2=Dp xB
Gp

Dp = total dollars charged by plant making bét@h

Gp = total gallens produced by plant making bateh

B = gallons in the bateh being apsted

Division overall average setup per bateh and diviaien :
overall average running cost per gallon .

C3 = Dgp + Dop % B
oo &

Dsa = total éollars eharged to setup by the division
Np = number of batches made by the division

Dop = total dollars charged to running by the division
Gp = total gallons produced by the division _

B = gallons in the bateh being ecsted

Plant overall avera?e setup per bateh and planﬁ 0%@?&11
averaye running cost per gallan

Cy = Dgp + Dop 2 B
W O

Dgp = total sebtup dollars charged by plant making bateh
NP = total number of batches made by plant meking batch
‘p # total running deollars charged by plant making batch
= total gallons produced by plant making bateh P
Bﬂ = gallcns in the bateh being cost@d

05 = Dpg x B
Gnc

Dpg = total dollars_eharged to the ‘product by the division
ol 4id 38 . n the. |
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6) Plant averags cost for the produst
Cg = Dpg % B |
Gpg

Dpe = total dollars charged to the prﬁdmet by plant makimg batch-
Gpg = total gellons of the product made by plant meking batch
B = gallons in the bateh being costed

D Divisian overall average setup cost per bateh and division
average running cost per gallon for the product

Ci? = DbD & Dog)c x B
W &g

Dgp = %otal dollars charged to aa@up by the division
Np = total number of batches made by the division "~5¥
Dope= total running dollars charged by division to ﬁha prﬁduct IR
Gpg = total gallons of product made by division -

B = ?alloms in the bateh being costed

8) Piant overall awgrage setup cosh p@r bateh and planﬁ aver&ge
: running cost per yalion foyr the prmduet .

CB“DSP‘?’E‘GPC'XB
N &g

Dgp = total &ellars gharged to s@%up by plant making bat&h
Np = total number of batches made by plant making batch
Dope= total rumning dollars charged t@ pr@du@t by plamt
making bateh - ‘
C Gpg = total gallons of produet made by plant making bat@h
B = g&llons in the batch being cost@d :

9) Diviaion avearope setup cost per batch af the pw@ﬁu@t ana
: division average.running cost per gallon of the product

Cg = D3p x Hspc + Dop x HOope x B
Hsp ¢ HoD  GDC

Dgp = total setup dollars charged by the division _
Hgp = total sstup hours charged by the division

Hsgpes= total setup hours charged to the product by th& d&visi@n
Npg = total number of batches of product made by the &i@ﬁﬂi@n L
Dop = total running dollavs charged by the division . o
Hop = Pobkal running houvs charged by the division : B
Hopoe totael running hours charged to the product by the divﬁsﬁan'

~ Gpp = total gallons of the product made by the diviﬁian
B = ?allnns im the batch b@iny @@st@d. o s
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10} Plant averasge setup sost per bateh of the produst and pland
BYVETLEs vunﬁing eost per gallen of the produet.

‘5‘16 = Dgp X Hgpp * Dpp % Hppe 2 B
' Asp FWec fop me

D8P = total setup dollasrs @h&r@eﬁ by plant making bateh
Hgp = total setup hours. chavgwd by plant making batch

Dop = total rumning dellars charged by plamt making bateh
Hop = total running hours charged by plent making bateh ‘
Hgpe = total setup hours chavged %o the product by pl&dﬁ

“ making batoh
Hope = total running hours charged $¢ the product by piant
making bateh ‘ '
Np¢ = number of batehes of product made by plant making bateh
Gp¢ = number of gallons of product mede by plant making batoh
B = gallon& in %h@ bateh being costed .

i1} _Indivi&u&l'batch gosh

31 = Dgp % Hgp + Dop x Hpp

Hgp  Hop _‘
Dgp = total setup dellawrs charged by plant making babeh
Hgp = fotal setup hours charged by plent making bateh :
Dop = total running dollars chavged by plant making batch
Hop = total running hours charged by plant making bateh
Hsp = setup hours consumeéd by bateh Pelng costed
Hpp =

running hours consumed by bateh being costed

C@st Equatien Gomparisun

Pigures 2 and 3 4n the Appendﬁx are partiai plcts of €3, ng °3
and Ch. The lines ave ©3 (division) and Cj (plants), and C1
{division) and G2 {(plants) are shown as "X% on the lines.
Partial plots are used to reduse nlutter and inerease the clarity
of the illustratioﬁ.

Us@ of C3 implies that no plant or bateh size cost dilferences exist.
C2 impiies that while there may be cost differences among plants,
there ave no bateh size effects. Useé of €3 recognizes that bateh
size affects vosts bub denles the existense of interplant differences,
The effects of using C1, Cz or c§'&s & pr@dlet@r are shown in

Fig, 2 and 3, perhaps more cowmpellingly in Pig. 3, the statement

of per gallon costs. It is immediately obvious thabt there are .
 significant cost differences 1) among the plants for 2 given Qa%wh
size, and 2) within each plent as & function of bateh siz@‘_ o

- e, fg and vghava small vaiu@ as @@s% preﬁiet@rﬁe;f'”' S
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To determine the usefulness of Ch, a least squares linear rwgr@ssi@n
was run for each plant to gheck the goodness of fit of the 311's
{the benshmerk) and Ci. Correlation coefficients were found to
‘pange from 0,76 to 0. Cosfflecients greater than 0.5 were found

only foy. the two lowest volume pr@ﬁaaﬁicn areas, For illustration,
the €11 scatter dlapram for Plant & is shown in Fig. 4 in the
Appendix together with the corresponding Cf line, The implication
is that product to product cost differences cannot be {gnoraﬁ, and
Ch should not be used as z predicbor,

€5, while reaﬁgnizing inter-product differences, ignores any cost
- egffects of plant and bateh size &ifferences and 80 suff&rs from
the fallings of Cy. : :

Cs should show most of the falllngs of C2 in that bateh size cost
effects ave not recognized, When 0§ wae used te predict the Cyj
results, a surprisingly high degree of accuracy was attalned.

Further analysis revealed the reason. In general, each production
ares tends %o run esch product in a particuler plece of equipment

and ©o use that equipment only for & particular, compatible group

of produets. This is done to minimize cleaning end contamination
problems. -This leads toward & standsrd batch size for eseh produst
for the area. The babeh size effect on the cost prediction then
becomes a lesser factor, However, there are times when smaller

or larger batches are scheduled, ¢he product is shifted ¢o 2 S
diffevent size sandmill or a sandmill with & different size premix
tark is used. When this happens, the use of C§ will result in '
prediction errors. Begause this type of operationsl patiern upset

is diffioult to predist, it is belleved dangerous to use Cg asg a .
p?@di@tor over any sppreciadble time span, If the study is @xtﬁnd@& ‘ .
by A & BA Division ss pm@pes@d§ the uﬁi&i&y of 05 should be fur%h@r e
ﬁvaluatsd, S s

Z ﬁg, Cg ama @10 cian best be amalym@ﬁ by ua&%g EY ﬁp@@ifia ﬁﬁ&mpiﬁ.
7 gures 5, 6, 7 and 8 in the Appendix show the cost predistion

plots for a particular mill base, 743-185, for the four produstion - |
areas in which it was menufactured during the data gathering period.
Table IXY shows the bateh cests (013) and the prediatwd costs using
the ten cost consbructs being evaluaied.

The table shows the magnitude of the errovs introduced for sach
cost construet for the babohes produced. The Plgures show the
varlations in pateh cost estimates that wauid come about if
oaﬁeh slzes were @hangaa» '

Peom the © abl@3 we san see that 019 Ca, €3, Oy, Cz and CB ﬂi&%@rt L
the fipuves for the bateh, plant totals aﬂé divisional Sobals.

O and Oy corvectly assess divisionsl total costs but misstate
haieh conts and plant totals. O and Cyp correctly stabe bobh co
divisienal and plant totals, failing only to predict 1ﬂﬁiviaualu;r=i*=

- bateh cosbs. The potentiad dangers in the use of Cf wi jous.
Aisonssed. We aﬁ@ 1@?% Fhen wi%h ﬁlg as the m@st usable c@s Ty
construet, R -
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Certainly, the use of Cyg will not result in exastily predicting

the cost of each bateh made; Cio is an average., However, ag the data
input grows, we can expeet the Cip estimates to besome betbter and
will, in faet, be able to spply reasonsble confidence limits fo the
estimate.

Cos% Analysis

Comparison of the plant cost data shown in Pig.2 with the ﬂp@rating .
data shown in Table II shows some apparent angmolies., TFor instance,
from Table II, Plant € would be expeeted ¢o be a high cost pro-

- duction site. However, Fig. 2 shows it %o be a8 low cost location.
The whole explanation for cast differences cannet, then, be only in
physical faetors.

Examination of any cost constiruet will show that 1t is the mathemabical
" product of a physical event of obmerved magnitude and 2 dollar charge
assigned to the unit event. To analyze costs, both the physteal
evénts and the charges must be investigated.

Table IV 1ists 2 number of cost awslysis ratios for the four plants
used in the earlier examples. When Plant C is compared to the
divisional figures, it can be seen to be betiter in the physical -
factors, setup hr./bateh and gal./mach.oper. hr,, but the greates%
difference lies in the dollar charges. The low dollar charges
magnify the good performance. Nobe that gal./mach. oper.hr. is

high even though gonformance to running specifieations is poor,
implying the use of larger machines or a product mix based

toward higher specification speeds, In the case of Plant F, the .
sallent figures appear to be setup hr./bateh and dollars/mach. oper.
hr. Plant H has high dollars/dept. hr., dollars/man hr,,

. dollars/setup hr. and man-hr./dept.hr.; low gallons/mach. oper. hr.

i3 balanced by low dollars/mach. oper. hr. and high mach. oper, hr./
dept. hyr. Plant A rides pretty close to average with highs balanaw;' :
iﬂ? louss eX s high setup hr./bateh vs. low doll&ra/seﬁup hr., .

There are a v&riety of cost ratios that ean be aalaulat@d. Those
shown here were useful in the situation at hand to determine '
reasons for cost behavior and, ss important, to indlcate arsas
that exhibit unexpecbed or &nusual behavior (dollavys/man-hr.,
Plant gg or should be tavgets for cost reduction (setup hr. /batch
Plant » :
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TABLE IV

"47-PROCESS" CQSTS
COST ANALYSIS RAT&GS

- PLANT PLANT PLANT  PLAND
DIVISION _A-. € w "

$/Dept . ~Hr, 53,15  5L.73 10.78 52.59 91.30
$/Maa-Hr, 8.9 15.09  5.86 17.1% 2212
$/Setup-Hr. | 26.00  12.65  5.15 3128 6454 |
Setup-Hr. /Bateh | 5.98 7.08  3.65  9.84 ‘__'_.;6;?3
~ $/Mach, Oper.-Hr. © 5.9% . 5.3% 5,86 11.32 k.09
Gal./Mach. Oper.-Er. . 3117  43.10 50.54 32,07 19.58 | -
‘Naoh. Oper.-Hr./Dept.-Hv.  3.00 2.8 1.0 . 1.5 54 |
Wan-Hy./Dept,-Hr., 2.88 3.48 185 3.07 4.3
Man,-Hr./Mach. Oper.-Hr. - 0.96 1;22 | 1.3& - 2.03 0.76

ﬁperatianal Anqﬂysis

A plant-by-plant analysis er conf@rmanee ta operating thf@ughput
speeifications can be made as was shown in Table IYI. While there

are differences in the produet mix among the several plants, the
analysis would appear to be a good indicator of general plant
effectiveness and 1f plotted on a timﬁ basis is an axcell&nt indieatar
of trends in efficiency.

An analysis can also be made of the confarmance to cperating spaeds !
for each item. Two specific examples are shown in Table V. In

ghe first example (910-1123), there is a striking difference in
verformance betwseen the two loestions making the item. In the . - -
second example (32-6157) overall conformance is poor and all loea- ¢
tions are operating in the same range regardless of unit size or .
bateh size, To lmprove effectiveness, the two situstions shmuld be
handled differently, & circumatanee that is not obvieus wi%hout
_this type ef analyais. e o S R P
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It should be notad alsoe that varisdbility in conformance ©o
opersting speeifications has Awplications for proedust quallity.
The data have been forwarded to Divisional Alipnment Group o
£id In their study of the effeets of operating speeds on prodjust
unifermity in thelir effort to upgrade the quality of aamﬁmﬂlﬁ
operations.

IABLE ¥
|  "E7-PROCESS" (O3TS
CONFORMANCE TO RUNNING SPECIFICATIONS |
PERCENT OF SPECIFIRD SPESD |
usre o GAL.PER GAL.PER 100% 100/90 90/75 75750 50/25|
PLANT SIZE BATGHKS BATCH ~ HOUR_ ~  PERCENT OF BATCHES. va =
91@»}123 | o
A1l A1 20 856 80 50 o 15 25 . 10
A A1 1 47 123 91 o 0 -
B A1 8 459 57 0 0 33 56 - an.p
A 3 1 sy 123 91 o a4 o 41
B .30 9 §59 57 VA < 33 - 88 a1 (-
32-6157. | e
A11 A1 9 32 21 0 o 0 1%
A a1 3 EA - 20 o 0 0. 0.
B ALl 2 208 68 0 0o 0 50
¢ A1l 2 72 15 0 0 0o .0
D ALl 2 455 35 0 0 0 0
C 3 2 71 15 0 0 0 0
A 18 3 421 20 0 0 0 0
B 30 2 2h8 58 0 0 0 50
D 30 2 155 35 o o 0 0

Having ﬁata availabia on maahin@ ubilization will ailﬁw an&lyaia .
of ¢he way that equipment is used., Table VI shows the way in wﬁﬁgh
units weve used in each location, and the way eacn sige of wni% w&
us&d in one speeifie Eagatisn,
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- %0 an extended shutdown of one sandmiil). We might also ask

&

"h7-PROCESS" COSTS
MACHINE UTILIZATION
, UNIT % SET-UP # OPERATE % MAINT. $ IDLE
PLANT SIZE TIME _TIME TIME _ _TIME
A1l Al 1 25 5 59
A AYYL 24 2 5 B
B ALY 10 28 6 56
c A1l 10 13 1 78
D A1} 3 ~ 1L 2 84
B s 9 28 4 59
F ALY B 18 1 - 66
q A1l 11 16 0 4_75_
H 11 & 28 3 65
1 A1) 9 38 7 4B
e AL 6 22 21 5T
K All 32 ‘ 5 - 8 A5
i 3 -5 20 0 15
H 8 i 29 1. 66
H % 10 BB 0 g

Planﬁs A and X have significantﬁy high@? aatup p&rmentages &ham

the others. Plant X alsc has a higher operating percentaze. and &
low idle percantagecl Plant J has high mainbensnce time: In ! ,
general , except for Plant K, idle tiwe is high. We might iﬂy S .
vestigate the mainftenance time in Plant J (it was, in faet, due -~

whether the high setup time for Plant K was due to frequent color
‘ehange ¢leanups to meet production schedules, whether sessonal ox
ghronie, and whether it might be improved by shifting work to
other plants or by adding capacity. It 18 appawent that locations
L, J and K could use fur%her study aﬁﬂ %hs% fay the daﬁa periad
excess capacity is prevaleﬂt» ' . _ .

N&@& f@r Further Werk

- The amalytical apprvaeh takﬁn h@re waald appear 0 smppiy T@@iﬁ
useful in posting, predieting and control. The narpowness of
" the dabta base (one month) makes quantification dangerous. |
Withous quantifiaati@n, the real utility anﬁ significana@a@r
. tools pr@vﬁdﬁd éﬁ ubsuured he data ba ‘ 57
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There is & cost associated with the gathering, ordering and
analysis of data, This cost should be determined as a part

of the evaluation of the worth of the system. This can be
done reslistically only by setting the system into operation
for a trial period since the varilous loscations where the dats
will be gathered and ordered will doubtless operate in vawiau&_
nanners.

Analysis of the seversl cost ratios and doilar charges used P
inputs to the cost caloulations also indicates that a look
should be taken at the ways that dollap aharges, ﬁireet and
indivect, are assigned and alloaatedw ‘
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