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O. INTRODUCTION

0.1 The duration of the above project was 60 days and the
work started on 26 March, 1986, The first four days were

spent on discussions with various senior officers of Sri larka
Standards Institution (SLSI) and finmalization of ths prog-aame
of work giving dus weightage to the teras of reference as given
below:

(a) To etudy the mature of work carried out by
Statistical Unit of SLSI at present and to
suggest modifications and improvements.

(b) To investigate the possibility of i{ntroducing modern
data processing systems to the work carried out by
this unit, in order to izprove the quality and the
quantity of work,

(¢) Look into the areas of assistance to industrial sector
particularly on sampling inspection schends,

(d) To recommend the man-power and other facilities
required to carry out functions in (a), (b) and (c),.

0.2 48 a part of the Bxpert assistance, thrust was given for
the Job description listed at (a), (¢), and (d) of 0,1, However,
with respect to terms of reference of the job description (b),
discussions with senior officials of SLSI brought out the
following:

"SLSI 18 actively comsiderins setting up of &
Scoputer Centre for developcent of ita tecnnical
information system as well as 3xtending the
facilities of this centre to other functional areas
of SLSI, They are in the process of selecting &
computer for this purpose” '

o'2.1l'0l
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0.2.1 Since the sans ocomputer can be readily put to use
by the Statistical unit through a teraiml, it is proposed
that the unit can do the statistical amelyeis of data by
developing suitable packages on statistical methode, It is
also recomzended that a data base on the test reports froa
SLSI laboratory be developed so that the data can be readily
used for preparetiocn/revision of the standard,

1, PROGRAMME (F #ORK v

1.1 The main activitiss can de browdly divided fnto 3 different
categories, namely, guidance to officers of SLSI - particularly
of Statistical Unit, Industrial Viasits and conduct of SQC
Trainirg Programmes, The detailed programme 1is enclosed as
Annsxure I,

e,

1.2 The drief repaors of activities carried out wxier the
3 categories 18 given in clauses 2, 3 axd 4,

2, GUIDANCE TO (OFPICERS
2.1 This activity vas broadly divided into two parts as
folliows:

(a) Discussions with officers of Statistical Onit
regarding preparstion of standards on Qualivy Aasunn:n
and basic statistical concepts and methods useful
for induatxy,

(b) Discussions with officars of Stasistical Unit and
dther derartamsnts of SLSI for introduction of
statistical concepts in preparation af stardards,

2.2 It was explained to the officers of Statistical Tnit

that for preparation of stamdazds on Statistical Methods

and Quality Asewrance, they can take gutdance froa the
standards and documents prepured by Intermational Organtization
for Standardization and Indian 3tance~is Institution, However,
they ahould (nclwuds {llustrative exazples on the basis of data
collected from local industry,

2.300--0
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2.3 A brief report om discussions held under item 2.1(d)
is given delow:

(a)

(v)

Sensory Bvaluation af Mango Juice (oxdial - An
ixpement vas conducted on saaples froa three ‘
different manufacturers to assess the differences
between their products as also to determins the

post desirable dilution ratio. No discussions were
held with the cfficers of the Statistical Unit prior
to planning and conduct of the experiments. Hence,
it waa not possidble to directly draw the inferences
on the above two hypothesis, The amount of data
collected wculd have been much more useful if the
experiment would have been planned in advance,

Drained Weight of Canned Fir' - This data pertains
the import irspection, At! present, the minimua limit

of drained weignt is specified as 70 percent. It was
not very clear whether this limit should be made
applicable for the average of the lot or the individual
sontainer. The aralyeis showed that for certain sources,
the specification requirenents interpreted in either of
the wvay, wvill not be met by the test results, IHowever,

it 1s in general, easier %o aeet the specificat’an
requirement if it i3 interpreted as average for tre lot,
It was explained to tiem that in Incia, the latest standaxd
on sampling of fish products recommend that the minimux
lizit for drainad weignt should be made applicable for
average of 5 tins,

Deta on Micooniolosfical Tests on Lobster - It was notulced

that some of the unite were urable 0 meet the present
nicrodiological requirements wnich is equivalent to those
in the internatinnal standard, The data was essentially
quite amall and {t vas explained how the linits can be
calculated on the Sasis of the ;resent data and revised
when more and zore data get accumulated,

(d)eeere
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Sampling Plan in Standard on lobstsr - The present.
standard on Lobster which is drawa on the besais of the
intermaticnal dooument has given provisioms for saapling
iuspection and also the criteria for conformity based

on certain deserit scores procedure, It was felt by the
SLSI officers that the present procedure wili mesed scme
changes so that it is understood easily by the people

in the {industry and the inspection staff, It was explained
to thea how the sane procec}urc can be se-wordad to make it
more clearer to the people usizng it,

Antnropometric Data for Standardization of Gprment Sizez = The
analysis of the data from the swrvey conducted by ons of the
agencies was available with them gnd they wanted to know
whether it can be used for the problems stated above, Since
the analysis had not given co-relations among variocus
measursments, it was explained to thea that the data would not
be useful, However, {I the origiml data {8 made availadle

to them, it can be zade use of, The metnod of making use of
the data vas also explained to the officer of the Statistical
Onit,

Data opn the Samples of Pabric fror Market = A large nuaber of
samples were collected and results wvere availadle on various

characteristics of the fadriz, The anaiysia ahcwed a very
rdgh varliadbility., It was explained to them that this is
presuzmably because of the diiferences in the variasties ¢f tr=
sacples purchased by thec, 4s a zatter of fact, unless it '3
krown that the product is zanufactured 0 ths glven specificasl
requiresent, collection of such a data would Dot be useful

for setting uwp the specification limiis,

Dry Cell Batteries « Ths revision of the standard was

pending with the Division Council because of lack of
wderestandiang on the pars of s 3esbers regaxrdicg the
suspling provisions included in the document, The explamation
given by the Expert enabled them to finalize the standard

for printing. The amalysis of the data collected earlier

. 8l30 indicated that there was no need %0 change the sampling ur

confornity provisions ircluded {n the international documesnt.,
) (B} wes
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PVC Insulated Cables = The analysis of the dats

from manufacturers holding ocertificaticn sarks perait,
oonfiraed the existing specification limits, Since the
process capability vas adsquate.

3, IEDUSTRIAL VISITS

. 3,1 The industrial visits were mainly cgrried out to impart
training to the officers of the Stgqitatical Unit of SLSI for
uniertaking the SQC consultancy in the lajustxry. The occasion
was also utilised to assess the existing system of quality control
prevalent in various industrial units, The visita covered the
following five industrial units:

(a)
(v)
(o)
(4)
(o)

4l

Asian Cotton Mills Ltd.

Pure Beverages Coapany

Ceylong Bulbs and Electricals Ltd.
Kelani Cables Ltd,

B.C.C.

these units bave some inspection and quality control

activities being carried out by them, ILowever, in no unit, the
"reed-back® and ‘Sorrective action proceduces are being followed an
regular basis.

Je1e1

[

Asian Cotton Mills is sngaged in production of cotton and

. .blemded yarns. The firm 18 nwing an eladborute system wherein

_ the working standards at various stages in production amd for the
procurement of cotton are laid down, Eowever, there seezs o be

no "periodic reporting” and "corrective action” procedures. 4s a

satter of fact, the analysis of the recect data (2 = weeks dumation)
[- 2 d

on & particular count[yarn revesled that tne average level vas much
lower than the asominal count, There was oo evidence of such an
anaiysis being carried ou: by tas quelity control deba.rmont in the
Zactory resulting into corzective actién to improve -he quality,

. 30102000-
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3.,1.2 The Pure Beveruges Company is engaged in pioduction
of warious soft drinka, fruit juices, cordials, marmaleds, and
jans, Three of the soft drinks are produced under licence froa
a reputed foreign oollaborator, 7For these three products, a
B system of quality assurance as given by the collabarstor is being
strictly adhered to, For other products, they are only coaplying
with the inspection of the final product as laid down by the
procedure under SLSI certification marks permit, There 1s so far
no attempt to prepare & formal eystem of quality assurancs for these
products,

3,13 The Ceylon Bulbs and Zlectricals are mainly enzaged
in the production of tungsten filament general service electric
lamps, A quick study of the inspection data during production
and final testing of bulbe showed that tnere 15 as much as
12 to 15 percent loss of material due %0 various defects arising
‘during production, Besides, for several batches, the bulbe tested,
fail t0 meet the requirements for initial lumen and life test,
They are avare of these problems and are keen t0 initiate action
for the solution., However, they are looking out for consul tancy
assistunce from ocutside agency for tackling their probless,

3.1.4 Kelani Cables are sanufacturing strended aluminium
conductors, VC insulated cables and omna.l\}ud winding wires,
Por the first two products they are holdinz SLSI certification
sarks permit, Rescently, thay have carried out gaalysis of the
data %0 ascertain the present status of quality and devicing tae
8%ep8 %0 igprove 1it, During the discussions on thg analysis,

a m.mber of suggestions wore pade fc- taking steps to iaprove
toe quality of their pruduct, This was their f[irst attecpt axd
they are very enthusiastic in persuing the same if scme ex; -rt
advics 18 available to thea,

}'1'5."000
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3.1.5 B.C.C. is manufacturing cocomut oil (edibdle),
vashing and toilet scaps and anizmals feeds. The latter
two products are covered under SLSI certification marks
peranit, The quality control laboratory draws samples at
various stages and there is a aystem of bringing out the
pon=conformi ties to ths notice of production pecple. EHowever,
there 1is no indication of any action being tuken cn these
reports, Thus, it was noted that a large percentage of soap
cakes have to be reprocessed due to various types of defects
on the cakes. At present, they are following an adhoc systiem
of saxmpling for de:ermination of moisture content in the coconut
kernels purchased by them, They nad shown interest in the
developzent of a more objective asystem for this purpose,

3.2 The adove 5 ococpanies belong to the top echelon of the

SEI LANKAN Industry, The systems followed by them are far from
satisfactory and ahow some gaps and drmawbacks, The overall
industrial scene from the "Quality Assurance” point of view would
defini tely be much worse,

3¢3 A detailed report aon each visit was prepared by the
officers of Statistical Unit,

4., TRAINING PROCRAMYES

4,1 Your training progra.zes vere conducted t0 acquaint the
officers of SLSI and production and juality control personnel

in industry with the use af statistical gethods. 4ibout fifty five
officers in SLSI and twenty three from industry participated

in these prograames,

4.2 The lourse consisted of lectures oo topics listed in
Annexure II,

4,2,1 The various statistical tecnnijues vere discussed
with the help of case studies from Indian and SRI LANKAN
industries,

4,3 A sexirar for 3 hours durat‘ on ¥as Organised to discuss ¥iin
SLSI Standards Comnittee n-:mber( Application of Statistical
Methods in Standardization', A large nuaber of cozzitlee mesbers

(over eighty) participated in the seminar,

50 (X N/




5, CBSERVATIONS AND RECOMM ENDATIONS

5.1 At present, the oozmlttes secretary approaches the
Statistical Unit for amlysis of deta for workiag out
specification limits and provisiocs for sanpling inspection,

1f necessary. 1t 18 recozmenied that all the preliminary draft
standards when first prepared, may be referred to the Statistical
Unit for their suggestions 80 that choice of subjects can de nade
at an earlier stage and oollection of data can be planrad in

4
advance,

4

5.1.1 For preparaticn of the standaxd,on ®many occasiom , the
product is purchased froa the market and the specification
requireaents are based on the data obtained from testing of these
sanples, It i3 recomsended that this practice de discontinued axd
replaced by collection of data from the industry from their
day-to=day operations, In case, the industry is not maintaining
suitable records, they may be approacned and requested to collect
the data in & suitable proforma for a period of 2 weeks to one
month, The analysis of tnis data would reflect ths process
capabilities of the indusizy and thus, the specifications would De
aore pragmatic. Ten standards may be chosen in & year for this pusyose

5.2 In oxder %0 propogate the principles and concepts of quality
assurance.as also the use of statistical methods in indusixy,

1t 13 necessary to prepars & large mmber of standards within a

period of 2 = } years. At present, ttere are only four standards
published on the subject. A list of 24 subjects for preparation

of ths standard in order of their priority is enclosed as Annexure III,
This 148t has deen compiled DYy taking into copsideration the work
carried out and uncer progress wilh scce of e natiomal s tandaxds
bodigs and the relevant comaltises on Internratioml Standards Organiza’

5,2,1 It would be necessary %0 strengthen the technical
conzl ttee for umlertaxing this vork, Since at present there are
not many persconnel with statiatical qualifications working in tne
quality control field in the industry, it would be better if
some expert assistance is obtained to develop this work,

50}000.0
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5.3 The Consultancy and Truining department at present is
offering training programmes containing very little oourse
content on stgtistical methods., It is recommended that the
Pressat progrunme may be offered only at the level af workers
and fixat level supervisors in the induswy,

5¢3.1 Yor the midile menagement level vorking in production
and quality oontrol department in industry, & new progrezme has
to be developed and offered. The prograzce conducted by this
expert may be taken as a guidsline for this purposs., Subsequeatly,
an sdvance progruune may also te offered vith the course oon%ent °
including design of experimentation, ana.ysis of variance and some
advance techniques for process control and sampling inspection,

S5¢3.1.1 Development of these two programses would be possible
only if the officers of the Statistical Unoit are entrusted with the
responsibility of conducting these progrzzaes, Allernatively, the
programne can be conducied by the 'Consultancy and Training Departmeat'
taking the officers of the Statistical Unit on the faculty,

5.3.2 It is also necessary to propoiats qualiiy assurance concepta
at the top management level, For this purpose, it is recommended that
sexinars of half a day duretion may be organized,

Se3.3 Initially, it is recommended =it at least 2 suah sexinars
per year for top management and 4 tminirg progmeames for aiddle
mana gesent lavel may be organized., To begin with, it is necessary
that the officers of the Statistical Unis deliver the lectures in the
middle menagement seminar under the guidance of an expert 8o that
they gain experience and confidence,

5.4 At present, tha Corsul tancy departzent is giving emphasis
on technical aapects and development of juality contrel systea
in the industry. It i3 racommended that the consul tancy service
to the industry should lay emphasis on application of statistical
zethods for identification and solution of quality prodblecs,
Through this activity, the industry s-1ts aasily convinced about

.the cost eflectivensss of quality contzel pro,raame and hence

introduction of a QA systam i3 facilitated, This type of work of
consul tancy can be carried out only if the officers of the Stgtistical
unit are involved in this activity, BHowvever, {n the initial stages,
the officers say requirs sose guidance and Taining wxier an expert.
505¢e0
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55 In vier of the quantum of wvork involved ia various

aotivities listed under 5.1 to 5.4, the strength of the Statistical

.Init may de increased to 4 fros the present strength of 2, It ia
also recommendsd that the status of the Statistical Unit may be
ruised to that of an independent depa.rhcnt_.

5.6 Since the activities sentioned under 5.1 %0 5.4 are of
highly specialised nature, it would be necessary to give scme
training to the newly recruited statiatical afficers. 'On the
Job trainirg'of‘ approximately 6 weeks duration, 13‘ recomnended.
The facilities for such treinings are available with scme of the
national etandards bodies liks Indian Standards Institution,

5.7 As indicated under 5.2, 5,3 and 5.4, it is desireble to seek
the services of an expert so that these activities can be
expoditiously undertaken and put on the proper footing., The
period of expert assistance may be approximately one year,

The terms of reference of the expert may be defined as follows:

(a) To revamp the committee set-up for preparation
of standards on Juality Assurence and Statistical
Methods and expand the scope and activity of the
comai ttee,

(b) To organize top management seainars and S<C
training progragues for middle mams gecent level
in the industry,
() To commence the activity af SIC Conswultancy service, and

{(d) To truin the officers of tne Statistical Unit for
undertaking the activities -ander (a), (b), and (o),
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ANNEXURE III

Subjscts for Preparation of Standards on
Statistical Methods & Quality assurance

Fresentation of Statistical lata

Quality asuvurance

Awlysls of Nuallly Costs

Control Charta for Variables

Control Charts for Attributes

Saxpling Inspection by Variables for pexrcent dafectives

tatistical locdels for Industrial arrlications -
Continuous Iistributions

Statistical lodels for Industrial Apylications -
Discrete Lodels

Statistical Test of Significance

Precision of Test ksthods

Criteria for Rejestion of Cutlyire Cuvesuvaticns
Statistical Vocaouwlaxy

leslan of Incustrial Experioentatioz

inglysis of Vaexrlance

Teaisn of Industrial zxzerizentation -
Orthogona) arrays

Guidelines for developmens of Vellicr ating Svatens
Regression and Correlatic:

Sazpling plan indexed ty Limiting “Mality Level
Guide for Sazpling Selectlon ietlods

Specisl Contxol Charte - 10élfied Group, Cfusum
Sejuential Sacpling zlans fer Yariacles

Sequential Se=pling Flans Uy Leiriiutes

Chain Samsling #lan

Continuous Sampling Flac






