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Determination of the Average Quality of a
Company Based on the Obtained Results

Nicolae Dobrioiu

For this reason, it is necessary to devise a new conception

Abstract—The average quality of a company is the most complesoncerning quality which is expected to take into account the

indicator of the activities of a company because it depends on glrget customer for the product or service and even more than

these_ activities. In determining this ind_icator, a ql_JaIitativ_e failure Oflfhat, to place the customer on the central axis of organizational
function can not be compensated with qualitative achlevements‘,g tivities. In order to best point out the concept of quality,

other functions or activities of a company. The average quality of @ __ . .
company is expressed best in points, and when it tends towsgveral definitions that go beyond the classical meaning of

maximum score indicates a high economic efficiency of the comparfjuality will be introduced further on.

We present in this paper a method for determination of the average- Predictable degree of uniformity at low cost, adequate to

quality of a company based on the obtained results. Finally, market needs (Deming).

practical example is given. - Designing, producing or providing goods or services that are
. . . useful as economically as possible, as well as satisfactory to the

K_eyv\_/ords—Qualllty_, total quality, verage qua}llty, method,. beneficiary (Ishikawa).
qualitative characteristics, planned production, achieved production, e . S .
moisture content, ash content. - nghty. the extent to .WhICh a set of intrinsic characterlstlgs
(distinctive feature) meeting the demands (need or expectation

|. THE CONCEPTOFQUALITY which is declared, generally implicit or compulsory), ([8]).

. . . - “Extension through which a product or service fulfils a
given product can be technically perfect, it can be , I, . . o ,
customer’s specifications and is in compliance with its use”.

manufactured out of adequate materials and through n.S.A., Administration and Budget Department, 1988).

effective technologma} process and yet, it may be rejected YIn the foregoing definitions, it can be noticed that the
target customers proving to be unsuccessful on the market. Thi

means that technologist’'s opinion concerning the conce treference o customer and to meeting his needs is a common
9 P 9 P gLement. If a choice were to be made, then probably it would

quality does not always match that of consumers. The produg S ose Juran's definition (1993):

that meet the standards are not necessarily successful from uality is the set of characteristics of a product meeting the

commercial point of view. Well, then what is the use of qualitg ,
. N . . . ustomers’ demands and consequently, makes the product be
if, despite it's complying with standards, the product is nOtatisfactory "

accepted thus being unable to yield the profit needed by t% n conclusion. quality can be said to possess a dvnamic in
company to hold out ? Should the concept of quality be revised » quaitty P 4

and then redefined ? space, time and in the customer’s level of education.
The idea of quality viewed only as adjustment to standards Il. THE CONCEPTOFTOTAL QUALITY

was useful within a background where the ratio demand / '

capacity was higher than the unit. This situation held through inQuality consists in creation of products or services that are

the fifties and sixties. satisfactory for the customer; consequently, one has to
But as the balance between these two terms became niBRerporate into it all the activities through which this

obvious, selling also became more difficult, others strategiggtisfaction is received, irrespective of the place or type of

being necessary. Therefore marketing underwent an import§RfnPany where the process is performed.

development as a means of selling products facing greaterThiS implies ensuring: the quality of products and services;

competition (in the seventies). the quality of resources; the quality of processes; the quality of
At present, one can find saturated markets and ever m8gh technical and human resources; the quality of

demanding consumers. It is already no longer enough dgministrative activities (see [5] and [7]).

manufacture well. What is needed is to facilitate what consumersT Nis conception comprising all of the organization and all of

do expect, to adjust products to their needs, demands &hg activities is called total quality. However, total quality is not
expectations. only a way of thinking but mainly a set of principles and

methods aiming at satisfying the customer at the lowest cost. In
order to fully understand the total quality notion, it must be
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- Orienting the organization toward the needs of the customaverage quality of the products and services provided after the
Meeting of demands is the main issue. With this objective, tigentrol of a certain number of batches.
companyis expected to focus on important processes which Within the sequence of control operations, apart from the
bring added value and make possible the achievement of thixepted batches there will be rejected batches which will be
aim. checked up wholly and the inadequate products and services will

- The broadening of the customer’s concept. The organizatiom corrected.
can be conceived as a system integrating providers andf the sample, in the case of the accepted batch, has been
customers. Applying the quality also means meeting the needseihtroduced into the accepted batch without the inadequate
the inside customer. products or services being corrected, the average quality after

- Holding the leading position as far as prices are concernedntrol will be:

Quality is costly but non-quality is even more costly. Centring
attention on customer needs and expectations, they will be be&€@Q=P-P, + 0(1 -P,) =P-P,
achieved if the costs transferred to customer will be lower.

This cut in costs ensures a competition on the market withlf, however, the sample is “filtered out” of the inadequate
genuine chances of success. It is therefore necessary for the qustducts or services before its being returned to the batch after
of non-quality to be quantified. the control operation, then the indicator is determined as

- Prevention-based management. The underlying idea is tfalows:
of doing things well from the first time and each and every time.

It is better than in the case of the classical operations of detecti%r(lj 0= PLP (1_ n j
and correction. The need to resort to control is reduced thus a '
minimizing costs. This is the meaning that Crosby gave to phrase

zero-faults. o Both the beneficiary and the provider are interested in
- Improvement of .the human factor. Quality Is not to bRnowing theAOQ indicator; the first is interested in benefiting
controlled; it is achieved by the people belonging to the,m patches of products or services of an average quality after
organization concerned, by all of them, without exceptiongnro| corresponding to his flow of achievement of products or
Therefore, the establishment of a human resources managerdglices, while the latter is interested in having an average
s necessary, starting with motivation for quality andyality after control very much like the quality of the batches he

participation. _ ~ presented on the taking of delivery to avoid having to sort out a
- Continuous improvement. The quality must be conceived Afge number of rejected batches.

being a horizon rather than a goal. Total quality is not achieved,> The Jimit of average quality after controh@QL). It

but it is aimed at a horizon which expands as it progresses. T@Bresents the maximum value of indicat®®Q, being the
implies the idea of the continuous improvement of quality. It i8), st level of the accepted average quality, i.e.:
always possible for products and services to be of higher quality ’

and better adjusted to the needs and expectations of the customer A
which, on the other hand are dynamic. AOQL= max(PLP, )= ma{z CyPim-pe |-
0<P<1 0<P< o
[ll. EXPRESSIONOFQUALITY . _
Companies producing and providing products or servicesg' Acceptable quality leveAQL). It represents the maximum

L . o . Pelrcentage of inadequately solved situations or the maximum
have as beneficiaries: various organizations (companies, cultura

. i L ) mber of inadequate solutions out of one hundred situations
religious, political or legal organizations etc.); segments . . L .

: oy . . ~ (number of inadequate services/100 situations) for which the
population within a certain geographical area such as:

€ o )
. . atch of products or services is considered to be acceptable from
groups, professional groups, groups of the population from_a

certain level of education, political groups, social groups, etc. thie point of view of the average quality of products or services.

For a company to operate and to develop, it must, first anpThe AQL value is fundamental to the application of the

- . eawdards of quality statistic control, providing the real basis for
foremost, produce and provide products or services demande -
he acceptance of a number as large as possible of adequate

by society. In other words, these products or services must mee S .
y vy : P ches and the rejection of a number as large as possible of

to a high degree the needs, requirements and expectations of the . L . )
. L atChes inadequate from a qualitative point of view.
population (beneficiaries).

. . . Reference literature as well as control standards recommend
The existence of a fraction of inadequate products alﬂ(]:l

services produced within a certain period of time and theat the fixing of the valuéQL shoulld be done at the level

oo . . . . greed upon by the contract concluded between the partners.
possibility of taking a wrong decision concerning the quality o . L
. . . . If there is a great number of characteristics to be controlled
the products or services provided require the fixing of the

following quality indicators: and if there is a distin@&QL for each of themAQLy, AQL,, ...,

1. Average quality after controhQQ) - is an indicator of the AQL,) and of distinct admissible faults respectively, (A,...,

efficiency of a certain plan of control and it represents tl OZW:EE: the globahQL, level is determined by means of the
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3. Determining the average quality for a result obtained in a

AQL, =1/AQL, x AQL, x [IIx AQL, company . '
This method requires knowledge of the following
and information:
- the list of results obtained in a company (products, services);
A=A+ A +..+ A respectively. - the programmed values (planned) and achieved for each
result;

AQL represents, also, in the standards for quality control one- the amount of work required to obtain of one resuit within
of the invariable elements of identification of a control plan. ~ €ach type of result obtained in the company;
- the consumption norms and specific consumptions made per

IV. SIMULATION FORESTABLISHINGTHE AVERAGE  unit of product from each type of obtained result;
QUALITY OFA COMPANY - the qualitative characteristics and their values (planned or

The establishing of the average quality of a company is doﬂ%hieved) that describe each type of result, obtained in the
by the following methods: company. L
Remark The databases used for determination of the average

1. Determining the average quality at level of organizationaflu@lity values in the company, by the three methods, are
structure([2]) different, but the results obtained by the three methods will be

This method requires knowledge of the foIIowingabOUt the same.
information:

- the structure as types and number of organizational V. PRACTICAL EXAMPLE
subdivisions; at the level of organizational subdivisions must In the practical example presented below, we use the method
knew the following information: functions, activities, "Determining the average quality for a result obtained in a
responsibilities, tasks and operations which must be carried; company.

- the structure as types and number of execution andThe mining company (E.M.C. ...., belonging to mining basin
management positions; at the level of post, the job descriptioMienia) for which it will determine the average quality, aims the
must be known in detail. capitalization of a lignite deposit through opencast mining ([5]).

To determine the average quality at level of organizational The mining company's activities are evidenced by the
subdivision or execution post and management (functional afgfowing results:
of execution) must be known the obtained results and qualitatived) production of coal extracted and delivered to beneficiaries.

characteristics that describe these results. Making coal production requires the following activities:
Each quality characteristic that describes an outcome is- digging and loading of coal from working face with rotor
guantified by a measured value or conferring value. excavators;

Example To determine the average quality of an operation is - transport of coal, using the continuous haulage system
needed to identify the following issues: the result, qualitatiigonveyor belt), to the coal yard or to charging stations railroad;
characteristics that describe the result and values of each storage of coal in coal yard or direct loading in railway
qualitative characteristic, separately. wagons;

For the values that quantify the qualitative characteristics is- determining the quality of coal delivered to power plants.
necessary to know the programmed (planned) values and th®) stripping of dead rock located in the roof of the coal seam.
achieved values. This activity includes the following complex of works:

- excavation and loading of dead rocks from the roof of the

2. Determining the average quality for a function or activitycoal seam using the rotor excavators;

performed in a compan({3]) - transport of dead rocks to the point of dumping using the
This method requires knowledge of the followingcontinuous transport system (conveyor belt) and deposit of the
information: dead rocks using the barren rock adjustable stacker;

- the name of functions or activities performed in a company; - cleaning the stripped coal seam stripped of covering dead
- the intensity at which it is performed a function or activity ifiocks.
a company, from point of view of programming (planning) and ¢) the type of ancillary activities (maintenance, transport of
achievement; materials and personnel, administration, electrical power
- the results obtained by exercising a function or an activitgeding, financial, accounting, commercial, personal, etc.).
performed in a company, _ A. Determining the Average Quality of Achieved
- the qualitative characteristics that describe each result fro'Bt’%duction
qualitative point of view; . . . . .
- the values (planned and achieved) of each qualitatiYeeThe achieved production must provide the following quality

characteristic, separatel atures:
5P d - calorific power Q=1924 Kcal/kg;

- ash content A=35,4%;
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- moisture content W=42,3%. 100- 429 _100- 3666

. . B, =170509 E =1654448t
The values of the quality parameters for the coal productiori’ 100- 423 100- 354
obtained in a period of one month, in 2011, are shown in
Appendix 1. 3. The gain or the loss of production,,Pdue to

Determining the qualitative characteristics of the productmfulfillment of values of quality parameters is done with the
supplied, shown in Appendix 1 is made in the activityelation:
"determining the delivered quality”" that includes the following
works: Poc = By-Py = 165444.8 - 170509 = -5064.19 t .

- collect of coal samples during loading railway wagons,
according to standards of making samples developed at the leveBut not achieving the two parameters by the mining
of mining basin; company lead to a loss of a coal quantity of 5064.19 t.

- processing of collected coal samples, to obtain the tests offhe beneficiary shall pay to the company, only
coal samples (three tests of samples) with the followirR,=165,444.8 t.
purposes: a test of sample is sent to beneficiary's lab, a test ofhe daily productions, have different periods of storage
sample is sent to the mining company's lab and a test of sanfglslumn 6 of Appendix 1), and this leads to additional heat

is kept as a blank sample; loss, due to the coal oxidation phenomenon.
- the values of quality characteristics are established in theThe amount of heat that would have delivered is calculated
laboratories and they are presented in Appendix 1; by the relation:

- if, between the values of quality characteristics resulting
from analyses made by the two laboratories, there are significgptP,*Qr=165444.8*1924=318315795 Mcal ,
differences, then it resort to blank sample to determine the
values of the quality characteristics for the disputed samplevimere: Q is planned calorific power.
this case. The test of blank sample will be analysed by a neutraln fact, the mining company delivers 312768420 Mcal that
laboratory. is calculated value (column 7 of Appendix 1).
Depending on the values of the quality characteristics The lost or gained heat,Qis:
obtained in laboratory tests, the following parameters are

calculated: Qpe= Q- Q =312768420 - 318315795 =
1. The average values of moisture conteptdnd of ash
content A, are determined by the relations: =-5292599 Mcal = -5292.599 Gcal,
n and in this case, heat is lost.
Zui @ This loss is given by the coal storage periods in coal yard.
U, = ':ln =429% and During the storage from the mass of coal a percent of volatile
ZQi substances is emitted and at the same time begins the process
i of oxidation.
The process of oxidation is directly proportional to the
2 storage period and the environmental temperature of coal yard.
2A®@ Average quality of delivered production in the analysed
A =T  2686% \ ge quality of delivered production in the analyse
n period (one month) is determined by the following parameters:
ZQi -the amount of lost or gained coal due to tracked quality
i parameters: moisture content and ash,
] Poc = -5064.19 t;
where:

U, is the average moisture content in %, as determined in the @mount of heat lost due to storage duration,

laboratory for the quantity of coal transported by a trainset; Qpc = -5292.599 Gcal.

A represent the average content of ashes, in %, determine¢tor the analysed period the average quality of production is
in the laboratory for the quantity of coal transported by @etermined following the next steps:
trainset;

_Q‘ s the quantity OT coalin t, transported by the trainset | delivered production, it calculates the following indices:
i the number of trainset.

2. Calculation of run-of-mine output recalculated and - for lost or gained production, it determine the achievement
delivered R, is made with the relation: index of sold productionp,, with the relation:
: :

Step 1. For each quality characteristic describing the

100-U, 100-A, . =
B, = c F07A e Py 165448
b= Qv 70070 100-A, ipy =5 [100= =g [100=97.02995%,
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- arrangement of the waste dump.
where: P is the delivered production, t, Regarding the cutting activity it may follow the operations
P, is the paid production, t; below:

- for the quality characteristic "lost or gained heat", the - cutting of the dead rocks and its loading into the transport
achievement index of sold heat,, is determined by the equipment;

relation: - cleaning the coal layer's surface of dead rocks.
The work of cleaning the contact surface between the layer of
o= & 100= 31276842%002 98.33508%, coal .an(.:i the massif of rocks Ipcated irj the roof (.)f Iayer has a
Q 318061019 special importance for the quality of delivered coal; an improper
where: Qs the amount of paid heat, Geal, f:leaning allows increasing the ash cqntent of extracted cc.)gllby
Qi is amount of heat to be delivered, Geal; increasing the content of dead rocks in coal extracted. Atrtificial

_ for the characteristic "unit cost of production” iSgrowth of ash content of mining production leads to additional
determined the achievement index of production desby costs in the use of coal at electricity production, namely:

the relation: - the cost of loading and transporting dead rocks in coal yard;
-the cost of loading and transport of dead rocks from coal
c 5873 yard to power plant; .
ic = c—p *100= ccis [1000=106.43349% - the cost of dead rocks storage in warehouse of power plant;
r

- the cost of loading the dead rocks on belt conveyors,
transporting at grinding mills, grinding and transporting at

where: g is the planned unit cost, lei/t outbreaks of burning of boilers for the production of thermal
G is achieved unit cost, leift. energy;

Step 2. It is calculates the average quality of the delivered. the fuel consume cost achieved by outbreaks of burning of

production Qm,, by the relation: boilers for passing dead rocks through boiler furnaces, (as
shown, when the dead rocks, pass through outbreaks of boilers
n o : of thermal energy production, not produce energy, but on the
Qm = |__|'i A0=3) p g I, 10= contrary it consumes a significant amount of energy);
' - the cost of ash disposal resulting from passage of dead rocks
through outbreaks, transport and storage of ash in the ash dumps;
- the cost of transforming the ash heaps in farmland.
The cost of passing a ton of dead rocks through the above

=¥ 97299619833598100010=

= 9847815 points. circuit is quite significant, because it produces only loss, by

energy consumption: rock ramming, loading, transport, storage,
Remarks grinding and passing through by the outbreaks of burning of
1.

In the calculus of average quality of the deliveretoilers for the production of thermal energy, transport of ash to
production,Qn;, it will take only the values lower or equal toash heaps and its dumping. All this energy consumptions
100 for the achievement indices, since overcome thesspresent for the mining company and for the power plant a
indicators, more than 100%, does not compensate for failurggnificant loss, which leads to increased cost of production of a
of indicators that have values less than 100%. kilowatt of energy.

2. We consider that the expression of average quality byOf all the overburden works performed in a quarry, the
points (maximum 1000) is more suggestive than the expressidaaning activity of the contact surface between the seam of coal
in per cent. and massif of rocks which cover the seam has a significant

According to the planned information, on the analysemiportance in achieving a high quality of mining production; it is
month, the mining company has not obtained the plannéee activity that most influence the quality of coal. In practice,
quality, to the product "delivered coal”, but it has thehis activity is not assigned due to importance.
possibility to achieve the average quality in the coming monthsTo achieve the two main groups of activities, are required a

by improving the quality characteristics "lost or gainedange of services and works performed by various activities
production” and "heat lost due to storage periods". performed in a quarry.

B. Determining Average Quality of Overburden, Transpor(tj For_ the. C%T pany, cotnS|;:i ereg as etxamplfe , the lr(esdult tOf.lthe
and Deposit of Dead Rocks in Waste Dump umping is the amount of cubic meters of unrocked sterile,

L . . lpaded, transported and deposited in waste dump and, also,
Stripping a layer of coal consists of the following types Oéonstruction of waste dump

work: . d loadi t dead rocks in f line- Of financial documents (budget of revenue and expenditure)

- cutting an fog |ndgo kea roc smdace Ine, h in 2012, we took the values of overburden, achieved and
b ;t transport of dead rocks to waste dump onto the ConVe%ﬂIogrammed, in thousands of cubic meters that are presented in
elt;

. . Table 1.
- the deposit of dead rocks in waste dump;
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Table 1

Planned and achieved values of overburden in 2012 When we know all the values of the qualitative characteristics
Specifications Planned Achieved that describe, from qualitatively point of view, the results of the
Amount of dead rocks 31300.0 315220 stripping activity, the model of establishing the average quality
(thousands mc) ' ' of these results is identical to that presented in Section 5.1.
Unit cost of dead rock from C. Model for Determining the Average Quality of the
overburden 8.23 8.88 Com

pany

(thousands mc)

The average quality of the company, based on the quality of

Regarding the quality of waste dump construction, there & results obtained by the company is determined following the

no information, but some of the information, necessary to
determine the quality of waste dump will be determined over
time. Example: Information relating to transforming the asR
heaps in farmland, or information concerning the stability of the

tep 1. The average quality is determined for each type of
roduct, service and performed work, by the relation:

waste dump. Q; =—2[10 points or Q; =V g points,

The calculus of achievement indicators of the quality ir Vip
characteristics:

1. Achievement indicator of overburdér)(is determined by where:
the relation: V, and V are the values of the planned production and of

the achieved production, respectively;
I Ve 100= 31522 100=100.709269% 10 is a conversion factor from per cent to poi'nts
Vv, 3130 j is the type of result (product, work and service)

i is the number of products, services or works.
Step 2. It calculates the average quality;, @r each type

where: \ is the achieved volume of overburden ;
of result (products, services and works done by the company),

Vp is the planned volume of overburden.
According to this indicator is recorded as exceeding of tﬁlé/ the relation:
overburden achievement to 0.709%, which, in terms of quality,
is good. .
2. Achievement indicator of unit cost of stripped dead rockm _\n/ ||_| Qi
(i2), determined by the relation:

where:
izzc_P*loo %ﬂoo 92 .6802% i represent the number of products, services and works,
C 888 respectively,

In this case, the value of achievement indicator of unit costj represent the type of result (products, services and works
of dead rock, must be greater than or equal to 100%, so thahe by the company).
the overburden activity to be considered acceptable fromStep 3. It calculates the value of the average quality of the
gualitative point of view. company, Q¢ by the relation:
As shown, the achieved unit cost for dead rock from
overburden, is greater than planned value, which leads to an m
additional cost of 0.55 leil/mc (cubic meters), and th&. —n“_l Qm -
achievement indicator is exceeded with 100-92.6802 =
7.3198%, which is considered qualitatively negative.
Qualitative characteristics, such as the cost of filing of deadFor the considered example, the average quality of the
rocks in waste dump and its arrangement are unknown. In te@mpany is:
situation, the average quality of dead rock volume is
determined depending on these two quality characteristics.
Average quality of stripping resultQp, is determined by Qum -‘”“_| Qi =¥ Qm @z =

the relation:

n =+ 984478189627056=973.531points.
Qup =n |‘|Qj [10=,/i, 0, 10=
i

VI. CONCLUSION

. To better express the average quality produced by a
=+ 100192682(10=962.7056points company it is proposed its expression in points. In the example
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solved, the maximum score you can get the average quality oBy this model of establishing the average quality for a
a company is 1000 points. company, one can identify the non-quality results, and

Quality done by mining company, in the month that isherefore the company's management can take technical and
reviewed, may be considered satisfactory, since it approacleganizational measures to address these failures in the field of
the maximum score 1,000 points. average quality.

The work undertaken in mining company, in terms of Research studies show that the efforts of a company to
quality, can be improved by reducing ash percentage of caahieve the maximum score are high. As we approach an
delivered and by reducing coal storage period. average quality having the value 1000, the efforts made by the

Also, the quality of delivered production is influenced byompany to increase the quality with a point, are growing.
the quality of all activities carried out at mining company. The The manager of a company should not be satisfied, ever,
not achieving of quality of an activity contributes with awith the average quality of company, even if it tends to 1000
number of points, minus, to quality of delivered production. points because there are always possibilities for improvements

An achievement or an exceedance of planned quality foro&activities.
certain activity does not contribute to the quality improvement Finally, it should be noted that all the references constituted
of another activity that did not achieve the planned quality. an important and vast scientific research material that was

useful in preparation of this paper.

APPENDIX1
The quality parameters of the production achieved by a mining company in October 2011

Measured parameters Calculated parameters
. S g3 — § g - @ = < QD o
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4 1 42.7] 39.6] 174( 3138 40 54514p0 2908.999 -224/,001 5596915 -145495
1 42 | 31.2 |1 208C | 291C| 20| 605280(| 3110.78: | 200.780! 598514. 67658.0:
51| 2 44.z | 43.€ | 151F | 294¢ | 45| 446622(| 2475.80: | -472.19¢ 476344¢ -29722¢
3 41.8| 33.3] 2015 2215 15 4463225 2306.823 91.82271 4438327 24898.11
1 42.4] 345 1950 3532 15 6887400 3575.001 43.00083 6878302 098.4
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3 42.4| 47.€ | 1405 | 1701 | 45| 238990! | 1377.36" | -323.63! 265005! -26015(
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8 1 41.€ | 43.€ | 162( | 319¢ | 50| 518238(| 2816.79. | -382.20¢ 541951 -23713: |
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