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- static analysis of construction scaffoldings /for roofs/ and
of floating foundations,

- gtatic analysis of spatial systems,

~ analyeis of foundations and of underground parts of buildings
exposed to the influence of mining.

The abovementioned systems and computing programs are based
on an own original, theoritical basis which permits to design
the mining construction objects with allowance for several
interrelations and factors impossible to be introduced without
computerized methods., '

The implementation of the methods has followed in many mining
constructions, such as industrial buildings on the mine surface,
- supports of underground workings, hoisting vessels, housing
and social buildings, and structures of the mining ancillary
services,

Parallely to the broad introduction of programs in the

coal mining industry, many analyses and computations have been
done for design requirements of other industries, such as thc
steel industry /plants for Katowice Steelworks/, the building
industry /housing and communal projects on areas affected by
mining/, the health sector /Medical Centre at Ochojec/, machine
industry /support structures for boilers/, power goneration .
industry /foundations for high-capacity turbines/.

Economies achieved through the use of the enumerated
programs are estimated to amount to about 25 mln zlotys per

year.,

b/ _Programs_for_computing_ventilation_networks

They enable to calculate the temperature and the distribu-
tion of air - flow in workings with pre-determined cross-sectior
sizes and known characteristics of the main ventilation fans.
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They lead to the determination of parameters of the stowing
installation at the surface and the dismeters of the underground
stowing pipeline grid.

d/_Optimization _program_for parameters of a_mechanized
longwall face

The program gives the width of the longwall face and the
length of the longwall panel, the production figures, the face's
daily rate of advance and the labour productivity. At the same
time it indicates the lowest production costs connected with
the given mining and geological conditions and with the selected
technical equipment for the longwall face.

e/ Program_ for computing the_main_dewatering system

The results of those calculations include parametersc of tha
main dewatering system,such as: the size of the undorground
water tanks, tho requirod capacity of pumps, the flow velocity
thoough pipelines, the thickness and weight of the pipes, tho
selection of pumps and motors.

f/ Optimization_of_ the main_rail and_belt-conveyor
transport_system

By applying a simulation program for the r.o.m. transporta-
tion process, the following factors are being optimized:

- the capacities 6f the surge tunkers in the mining éection and
at the shaft bottom,

- the scope of earth-work in the construction of railway lines
and roads, as well as in ground levellfng operations,

- the geometric schemes of railway stations and of road systems,
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« the maximum outflow of atmospheric waters from river basins.

Very often the office has used computing programs for the
determination of resistance of hoisting elements such as skips,
cages, braking arrangements,anJuﬁbnceeeion calculations, Other
sectors may also use programs for the underground power sipply
and low voltage power networks, as well as for sanitary and
heating installations. For purposes of environmental protection
computing programs are used raelating to the effects of air
pollution caused by heating plants.

2.3. Supervision of desiqgns realization at
construction sites

Designers of our office are conducting supervis®’yY works at
construction sites according to joint agreements with the in-
vestors., Computer programs used in that case are based on net-
work methods enabling to establish the critical path on the
" construction schedule of the project or of a set of projects,
Besides, other analyses are also made on the utilization of
basic input materials. This way of leading the investment acti=-
vities quite frequently allows for shortening the time of con-
struction by some 10 per cent and cutting the lead time precedin:
the attainment of production objectives.

3. Conclusions

This paper has presented the range of computerized methods
application at GBSiPG. These methods are used in design practice
both for large projects., such as mining and regional developmen:
in connection with exploitation of coal deposits, and for every-
day needs in different designing branches. The interdisciplinary
approach as applied at the office makes allowance for achieve-
ments of theoretical disciplines, for results of research and
development acticities and for the experience of engineering pra:
tice. The office is stimulating the collaboration of innovators,

scientists, designers and economists.
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The resultant new ideas and solutions, based frequently on
R+D efforts, are constantly introduced through technical designs
into investment practice to safeguard the possibly highest
standards of performance in Polish mines. '

On the basis of ample experience gained for many years, the
GBSiPG envisages further development in the application of
computerized methods. To this end the own compufer centre will
be expanded in compladnce with the 'growing range of forthcoming
tasks,

Fig. 2 shows an up-dated scheme of organization regarding
computerized calculations.

The extension of use of computerized methoda is foreseen
primarily in the following scopes:

- elaboration of prognoses,

- multievariant optimization analyses,

- gutomation of the designing process,

- methods of management and process control on the scale of
a mine and of a mining division,

These objectives will be feasible after a subsequent
onlargomont of tho computor contro by new itome of oquipmont,
particularly of tho firet poriphory /dinc momorioco, plotting
output/ and for tele-transmission of data. This will improve
communication with the customers, The implementation of those
projetts will be supervised by the Department of New Technique
in the Ministry of Mining, in close co=operation with the
Computer Institute of Mining Industry.
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ORGANIZATION SCHEME FOR COMPUTERIZED CALCULATIONS

AT THE MAIN OFFICE OF MINING STUDIES AND DESIGNS
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RESEARCH INTO THE LIKELY EFFECTS
OF INTRODUCING LHD EQUIPMENT INTO
COAL MINES

N. Schaechter
Institut fuer Bergbaukunde und
Bergwirtschaftslehre
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1. Reasons for the research of probable effects by introducing
LHD equipment in coalmines

Stimulated by U.S. - american developments "trackless-systems"
were introduced to west-german potash- and later on to ore-mines,
at first only as LHEDs in production and later on - according to
the general demands for dieselpowered engines - in all parts of
the mine, where high mobility was necessary. Reason for this was
mainly the pressure of becoming economically more efficient by
overcoming the stagnation in productivity while labour-costs were
increasing.

The change to the use of trackless systems implied in most times
significant alterations of mining methods and mine development.
The fundamental idea wa not only to fit the new systems into
existing methods, but also to find new mining methods in order
to take advantage of the capacities of the machinery.

Beside the existing machinery used in stoping and tunneling-i.e.
scooptrams, drilling-jumbos and blasting equipment - a number of
additional dieselpowered machines were developed, which fitted into
the LHD-system and lead to further increases in production combined
with reduction of staff.

g
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Through this the original Load-Haul-Dump-technique became a part
of a system of trackless machines with spreading functions as to

be seen on the following diagramm.
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In the early stages of using LHD-techniques in potash- or ore-mines
a number of problems arose in connection with operational planning
and optimal harmonizing mining methods and development and opti-

mizing the machinery itself.

Therefore, by means of operation research (simulation, queuing
techniques, linear programming) interdependances of the new system
were analysed to understand the consequences and influences of using

trackless machinery underground.

The scope of these studies ranged from single and simple problems,
like the evaluation of the optimal distance between transportable
crusher-stations in a district to get a most effective combination
of scooptrams and dumpers to solve haulage problems up to the
research on the optimisation of the entire underground working of

potash mines with a daily production rate of 20.000 t/d.
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Results of these studies were that trackless systems in under-
ground workings are to describe by methods of O.R. and that the
use of computers for research of the technical and economical
results of planning can lead to sufficient predictions of the

effects of future developments.

Considering the profound improvements in productivity and economics
in other mining industries as a consequence of the development of
trackless systems, the question arose, whether a transfer of this
technology into coalmines - and especially into westgerman coal-
mines - is possible or not. Doing this a certain amount of
restrictions have to be taken into consideration some of which I
would like to outline.

2. Transfer of results from other mining industries to coalmines

2.1 Potash-mining

The fast and easy development of LHDs in potash-mines can be ex-
plained by the very few technical restrictions:

Due to the rock-mechanical characteristics in potash-mines it is
possible to use wide drifts and rooms without support. Therefore
nearly every size of LHDs can be used. Combined with that a
sufficient stream of fresh air can be provided to dilute the
exhaust of diesel-engines. Deposits of thick seams without or with
little inclination will not reduce the capacities of the used LHDs.
The former use of slushers in "Kammerbau" was abandoned due to the
room-and-pillar-method which brought no problems from the rock-
mechanical side. The better adaptability of the new method to
geological faults improved the output of deposits.

In steep formations and vein-type deposits even more improvements
could be reached by using LHDs. Familiar mining methods - like
sub-level-stoping - could be improved by using the high mobility of
trackless machinery and the inclusion of existing haulage methods -
like drop-holes and a central haulage-system on the main-level.
Additional development works had to be done for ramps and spirals,

but cost-intensive winzes could be abandoned.
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2.2 Ore-mining

Ore deposits vary from great masses to steep dipping narrow veins.
Therefore LHDs for small drifts had to be developed, and as the
capacity - according to smaller payload - went down, sufficient
combinations of scooptrams and dumpers had to be found. Some of
the possible combinations for different width of drifts can be
derived from the following photo.

oram'| a8 LEWMCO W NOMMEY PX 3000
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Further achievements were the pdssibility of constructing a ramp
from the surface to the'deposit to avoid the blockade of the main-
shaft by hoisting materials and persons. All transport can be done
by the ramp.

In potash deposits only little roof-support is necessary. By changinc
to roof-bolting and in our days to a combination of concrete - and
roof bolt system a sufficient support fitting into the trackless
system could be achieved.
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2.3 Coal-mining

From all these descriptions can be derived that the main re-
strictions for the success of trackless systems underground are

- the type of deposit

~ the possible mining method
- the rock mechanics

- the ventilation system.

If there is a coal deposit similar to a seam-type deposit - like
the potash-deposits of the Werra-Type ~ with very little problems
of roof-control and a thickness of more than 2 meters, there are
little problems to transfer the trackless system into coal-mines

as it has been shown at Aumance in France. A 3,6 m seam is mined by
a room and pillar method using LHDs. Pit development and face

development are very similar to potash mines.
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For steeply inclined seams several methods for using LHD-techniques
have been developed, using mining methods like sub-level-stoping
(RWTH Aachen) or roof and pillar mining (TU Clausthal) with
concrete-filling, which were especially developed to fit rock-
mechanical and petrochemical demands of coal-mining (roof control,

self ignition).

3. Footholds for the research of possible comitmence of LHD-

techniques in seam-like deposits level to medium inclinations

The transfer of solutions for LHDs into seam-like coal-deposits -
especially in greater depths - is problematic. Due to high
pressures none of the known mining methods including the use of
LHDs - like room and pillar stoping - can replace the longwall
mining, as they will lead to extreme losses of output of the
deposit. A continuous mining and haulage system is characteristic
for longwall mining and the use of shuttle cars seems to be im-
possible since the output rate of one face can hardly be managed.
Therefore the stoping area must be excluded from all research.
Studying the distribution of men-shifts in a coal mine we learn,
that the production demands less than 30% of all men-shifts.
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There are a lot more in the areas "drifting", "maintenance" and

"service". The reasons for that are quite easy to understand:

Longwall mining demands a lot of development works and the rock-
mechanical stresses on all drifts make a lot of maintenance work

necessary.

The fast advance of the working area away from the shaft causes
long transport-times.for men and material. Main transport-systems
in coal-mines are trains or - if possible - belt-systems, which are
quite sufficient for the haulage of great masses, but restricted

in their adaptability to changing circumstances. Transportation can
only be done along a certain route. The modern pit design demands
concentrations of only about 30 men at one working area, whereas
these areas are mostly far away from each other. Material transport
is complicated by the necessity of a number of loading and un-
loading works until it reaches its destination. For this purpose
the use of trackless systems seems to be the best solution. Another
possibility for using LHDs in coal mines is drifting. Although
full-facers and semi-facers have been sucessfully introduced into
coal mines, still about 70% of drifting works is done by the
conventional method of drilling and blasting. In spite of intensive
efforts to increase the efficiency it could not be reached due to
greater dimensions of the drifts which are necessary by rock-
mechanical and ventilation means. The introduction of loaders and
drilling jumbos could certainly lead to improvements, as could be
testified in some mines.

3.1 Former activities and studies

The first dieselpowered trackless vehicles were introduced to
german coal mines in the early 60Oties. Small vehicles for transport
in gate-roads proved to be not sufficient as the construction
didn't satiesfy the underground requirements. Besides that, infra-
structure didn't fit into the system, as there were nearly no ramps

or spirals.
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To provide a convincing use of trackless vehicles, essential
alternations of the infrastructure of a coal mine must be made,
especially if several seams are mined simultaneously. These will
be development of ramps and/or spirals, construction of special
workshops, no rectangular crossroads, and, as a special problem,
the mine ventilation system. For planning it will be necessary to
combine several driftings to provide a minimum requirement of

vehicles by maximal efficiency.
Research will therefore split up into:

- technical studies (i.e. development of superstructure, engines,
tyres, capacities)

- planning of debelopment works (time-charts, mine layout,infra-
structure)

- organisation (harmonizing time tables, dispatching vehicles and

transportations).

None of these points should be studied in isolation of the other

as there will be many combinations necessary.

Besides that, at any stage of research comparisons to alternative
transport technologies must be made, to prove that trackless systems
are still economical. For doing this, several methods are possible:

- for singular, limited problems it will be possible to gel a
solution "by hand", for instance, for a fundamental study about

technical and economical realisation possibilities

~ to harmonize the sizes and types of a trackless-system vehicles
and for capacity studies the use of "simple" programmes on

computers using L.P. and queuing theory

- for testing systems and studying the effects of different trans-
portation systems for a whole mine by simulating the underground

situation on computers.
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Todays development of studies for testing effects of LHD-systems
in coal mines in flat seams is still on the first step. First aim
is to evaluate possible combinations of vehicles for limited areas
and thus to prove the possibility of a technical and economical

realisation.

Some studies have brought up the main problems:

- i1f there is no major change in mine layout, it will not be
possible to use dieselpowered trackless systems in coal mines
mainly by restrictions of the mine ventilation system. German
mine inspectorate demands at least 6 m3/hp min of fresh air to
give a safe dilution of exhaust gases. Therefore the concentration
of vehicles in a certain drift must be reduced to a minimum

- especially transport-vehicles must be convertible for being used
as personnel transportes and -during the rest of a shift - as
material transportes to provide high effeciency.

The following slide shows one possible solution

Masterialtransportfahrzeug fir den Steinkohlenbergbau (TA — A 10 (S)
der GHH Sterkrade AG).

- practical tests have to be carried out to prove that the bolting
and concreting the drifts instead of using conventional frame

support is possible. First results are available
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The studies have shown, that the use of trackless systems for
transport and drifting will be more economic than alternative-
transport technologies under certain circumstances. Thus the
future studies have to show ways to integrate trackless systems
into deep coal mines which help to take the advantages of the

system and avoid the problems.

4. Future studies

Generally, there will be two main subjects of studies:

- mechanical developments with the aim of making sure that
mechanical systems correspond with the requests of coal mines
and the restrictions of the mine inspectorate

- Research on operational planning and methods of developing optimal

pit design for use of trackless vehicles.

Both directions of studies should be combined to avoid non-

realistic modifications in each.
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1 Methods for research into operational effects

Former simulation models developed for coal mines such as

simulation of the underground workings (SIGUT) or Belt and
Bunker simulation ((BABUSIM) i.e. simulation of underground
haulage systems) have proved, that the model-technique by simu-
lation of workings on computers leads to quite sufficient state-

ments about the behaviour of a system.

The simulation of transport and haulage problems by transferring
them into a symbolic, mathematical system and calculating this
on computers allows an evaluation of probable effects of a lot
of alternative solutions. The possibility of a "pre-election" of

a

few semi-optimal combinations of systems will help to minimize

the cost for technical developments.

For the evaluation of a simulation model for computer a number of

requests can be given, such as:

It should be possible

to study the effects of possible technical modifications of
trackless vehicles on the underground wofkings, especially the
layout of the mine, in order to reduce the technical development
and the need for practical tests to a minimum

to give optimal strategies for layout and use of alternative
transport and haulage systems by simulating variations of the
number and types (capacities) of vehicles and the evaluation of

-alternative-organisation systems to an existing or future mine

to examine the results of the use of different haulage and trans-
port systems in an existing pit and thus give hints for the
optimal layout of future pits

to find "bottle-necks" in systems and to develop methods to

avoid them and
to find and evaluate possible methods of reducing costs in under-

ground workings.
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4.3 Some dispositions for a simulation model

Considering these requests a number of dispositions for a simu-

lation model can be given.

The first step is to develop a kind of flow-sheet for estimating
the material flow in underground workings. The aim is to check,
how much material has to be transported to which points in what
distance at what time, thus to evaluate the necessary number of
transport units. Main restriction will be the need of fresh air
for dilution of exhaust gases, but also the width of the drifts.

From this data can be derived what will happen if you change the

capacity, the speed or the engine power etc.

One of the main problems is to evaluate the optimum width of the
drifts. The following diagramm shows the relation of some

influences:

The minimum width of a drift is roughly given by its utilisation
and the amount of air ta pass through. Considering requests of
low ventilation costs, a wider drift is better as it will have a

better resistance characteristic. Furthermore, rock-pressures must

be considered to find out the future convergence of the drift. If
the size of the vehicles suits for the drift, consider whether

there is enough ventilation for the engine.

Fatwlader LF 7 (8) in einer Swecke mit rund 26 m2 Querschaitt und ein-
gebauter Bandaniege.
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If there is not, either a less powerful engine must be used

- which leads to less capacity of the vehicles - or the
ventilation must be improved, which may lead to a wider drift.

If the last solution shall be excluded, the problem is to find’

out what effect smaller units will have to the underground
workings. A suggestion of the problem may be derived from the photo,
which shows the capacity of LHDs with different bucket-sizes
depending on the haulage length. A combination of a loader and a
dumper proves to be more efficient, but then a number of confi-
gufations for loading the dumper must be considered.
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All organisation must be checked and converted. This can be

done by using a simulation model. The problem is, that simulation
will not lead automatically to an optimum but any sub-optimal
stage. To avoid that it might be necessary to use other O.R.-
techniques in combination to simulation.

5. Summary

These statements should give some hints to the aims and ways of
research into the effects of LHD-equipment in coal mines. Due to
the complexity cf the subject some aspects could not be shown as
it may be necessary but at least I hope I could give you a general

view of the studies going on.
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ORGANIZATION AND MANAGEMENT PROBLEMS
IN THE POLISH COAL MINING ‘
Present State of Investigation

J. Bendkowski

J. Stachowicz
A. Straszak
W. Sitko

1. Tatroduction

In1 the recapitulation of the Marclh ILAaSA's task force
meetingg on the subject of "Coal Issues for the Eightios™®
it s been stated that "the proolems of organization progress
in the cecal mining will determine ihe basic conditions of the
conl mining developnent in the eighifies”,

The imrortocico of tho orgonization problemis in the coal
mining is determinecd by the gap Letween tlhio achieved teclunicnl
srogress in thils industry and the organization solutions uscd,

1This gnp is decpened by such Tactors as: chuangeable amowat

ol mesale willing to work in con® aines and tlhie market structlure
of fuels inn (L~ world, .

thils wmeeting it has been assumed thiat the problem
of nuongeneat orsanization and cconomics of the coal uining

Wiii Do wl especially inportant clement of tiie ITASA research

o Lo Tlarel wocetiag Poland toos prescenicd a paper in whiei:,

amoens ot Lings, we have expresscd our opinlon on the basio

H

tl.esis 2l oU_retives s well os escarcit methods within (he
L]
i 2hd i N

~LALGA srads ol thie "Organization and uanagement in the ocoal

TG L
MINIITT v v b .
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Iy cur orenosal we ave assumed two parallal trends of woirk,
st ecnc concerns the elaboration of common methodolo-

sicnl aprroacih for croating a plane for experilence exchanpge

and tiae rcsults of woriks concerning the mentioned subject =

The second trend deals with a suggestion of elaborating an

~

miZcrm methodology of different research works within the study
2nd cesign of the management organization in the coal mining

in difforent countiies, Furthexmore, a method of dispersed

<t

studies in different countries within the case study and field
study accomplished according to a uniform methodology has been
assumed,

Accepting the dispersed research works ie, carrying on studie
of cifferent detailed problems, work hypothesis etc, in differg
countriecs, the realities of differentiated needs of countries
whicn accede-to cooperate within ITASA study have also. been
tuken into consideration,

liereas, acceptance of the case study method is imposed by
thie statement according to which the Lest cooperation effects
can e achieved by solving‘épecific and usei'ul problems that
are proved in practiéc.

Since March, the ITASA works, within the problems concerning
tiie orgonization and management in the coal mining, have been

concencrated on the formulation of the initial thesis for

Cevaloping the studies within the two trends, While conducting

H

ot

ho following proble¢:i groups arose:

]

FERR. P
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I. The actual stale of organization and management theory
characterized by diversification of different =:-.nls and
trends which apart from the shortcomings reflecting the
present underdevelopnent of the organization theory accompl.
quite often the apological and political goals, It represci:.
an essential obstacle both-in the exchange of experiences
‘and research results as woll as in preparing and proceeding

with works in the intermnational nature.

II, Differentiated socio-political systems as well as the lev«..
of mining enterprise arrangement and the differentiated.
legal‘- formal systems in various countries have essenti:c!

influence on detailqd organization solution,

III; Differentiation and ﬁncompatibility of concepts, categorvi. s
and definitions in different countries is an essential
obstacle to scientific cooperation in the field .~ the
orgahization and management sciences,

It applies not only to the concepts and definitions usecd
in theory, but fir#t of all to categories used in couélin;

the theory with practice,

IV, Specific features of organizing techniques and com%uter
science solutions result in the shortage of detailed and
deep analyses of utility and efficiency of their practical
aryiication.

During the application of organization and computer science
solutions changes occur both in the techniques and the range
of their usage, This maikes thec elaboration of effective method

for utility evaluation of this solutions difficult,
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iy ol osection of tliids paner we will desceribz briofly

4

e essential, iu our point of view, conditions of these difrfi-
sty sTouns ~ problems and our proposals ol tliecir solution,
S our oplmion, tile above mentioned problens slhiwould be a2 matter

of our discussion during this mecting as well as a subject of

works developed at ITASA,

In scope of problems described in point I our affirmative opi-
nion .on the experience exchange in the field of study and design
of management systems share with the majority of research workers
cpinion who are an authority on this matter. /G,Gwiszani/,
“liereas our works concerming problems of the second group-ie?
difficulties caused by diffirentiation of socio-political,

orcanization and formal systems dealt with the following:

- tiie choice of approach and research techniques as against
tiio diffeorentiated opinions and the dimportance of factors

Torming the management system in an organization,

- the choice of management level, ie, deciding whether our
woriis accomplished within different partial studies will

refer to mine section, industrial union, or branch, for example,

-~ accentance of somce common nomenclature of organization names
whiicih function on different management lcvels in the economic
activity,

- tlze choice of defined phases of the mining activity, ie, deciding
viintlhiar our conunon works will deal mainly with the process
L. deposit prospecting exploration, designing, production

cativity, tramsport and investuient utilization,
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Moreover, we hav: to coensider wacither wicihiln

tonse M anas

our soiutions will concentrate on tie basic productiio: IrocCCIn:

or thie sorvice and ~uilliary oncs as well,

- the choice of particularly important problems
.in scope of the management system which can be
international cooporation,

We have to decide what subject, management lcvel

procoss phases in coal mining should be the main

studies,

Cur proposal in this scope is the following:

asul rmatters

solived by tihe

and production

task of ITIASA's

1/ To adopt as a basic method of work, which combines tie main

advantages, the so called system and contingency approaches,

Besides, in our opinion, it is advisable for tiie syathesis

and scientific geoneralization the usage of the

whicit has been formulated at IIASA,

e ulalenl

SICT conception

The, aim of this concept is to improve tlie strategy orf
technical progress control in the context of the corganization
and social progress conditions, After introducingc some .
necessary supplements Son which we are actually worizing/
this concept may be very useful in formulating the general

principles of thc economic systenm developmeunt,

To 1imi: the cgasiderctions onn the preliminary stasz of works
to the production activit: and to tite colliery 1:val,

To put the worlt nlan in tiree prparallicl trends, nouizly:

a/ developii, i worlkis Jor claboratintg tlhe scudfy scthods,

clLicitt Toaninaticsil systoms

comparing and desiming tae uana
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. ) ool iery Level in tlio context of tecimdienrl nrosress
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Zviorms in the mining indusury and tolitinr Anto oococunt

cricruaing the works on the Lmprovemaont of the ways of
~rTa2ricnice oxciiange in the scope of orgunization solutions
and esrocially such ones as the computer systems which
supnort the management of a colliery /bDascd on the data

band teclinology and on the usage of microprocessors and

microcenmnuters/,

¢/ claborating methods for intensification of current
expericnce exchange as well as the work results in the
scope of manacenent organization and computer science
in the mining industry,

N

Witain thie third group of problems we suggest to get into
tousili with the International Institute for Management Probleums
in Moscow as well as the group of research workers from

ITinmory and France working on similar subject-matter,

)

Jus. iTication of the assumed studies concent, Theoretical

situntion approocii and the developed SIOT - as a basis

Tor the conduected rescarch works,

Lzelg many prosent trends and schools of management organi-
zaztlon thieory two are worthy of notice: the system and
ontingency approaclics,

.o Liaas of the system school and the results obtained

. 1lIn using thie elaborated within 1ts framcocwork methwods

czd tecimiagnes have been widely described in literature,

14

loreas tiie continecency approach is comparatively a new
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approach introduced to studies and design of management
organization, It makes the assumptions of differentiated
oenvironment influence on different economic systems which

in turn cause the creation of' different organization
struotures, styles of control and th; differentiation of
organization climate etec, )

Authors presenting this approach recommend to study the
management as a defined organization in the coﬁtext of
individual /situation/ conditions and factors of its develop-
ment,

This approach is characterized by great empiricism and has
many advantages,

The research workers lay a stress on the practical aspects of
the organization study and design, Besides this approach
facilitates the analysis of a defined organization as an
inditigual system,

Withiﬁ this approach many studies have been undertaken,

The results of these studies contribute greatly to the
organization thoeory only to mention the works of J,Woodward,
T,Burns, G,M,Stalker, P,Lawrence, J,Lorsch and the works

of K,Doktér’s group /Poland/ and others,

As it already has been said the study trends creating
the present state of organization and management theory
formed mainly in the USA have apart from its scientific
value defined political and apological goals.'
That is why their transfer to the planning ecénomy conditions
of establishments in the socialistié countries calls for

critical analysis,
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G,Gwiszani has made a very detailed appraisal and critiecal
estimation of those approaches assuming as a base of estimation
the’differentiated doevelopnent conditions and tihie goals of
establishment functioning in the system of market and planncd
economy, He has also defined tlhie basic principles of trans-
fering the achievements of tlhiose approaches into the manage-
ment organization theory and practice in the socialistic
ﬁountries. | |
Very interesting is the conception proposed by !r, P, Khandwalla,
It deals with the simultaneous system and contigency approach
Qr rathgr the development of the contigency approach by the
mathematic modelling techniques and the choice of rationai-
solutions etc, that are characteristic for the system approach,
The model and the study methods presented by Mr, P, Khandwalla
in his work "Design of Organizations" are very interesting
for studying the management organization at coal mines,
Basing on the apﬁfoach whichlincludes those two schools he .has
conducted studies in 103 Cana&ian firms and in 79 American
ones,
The obtained results and especially those concerning the
practical recommendations and the techniques of management
- and organization a;sién on the establishment level causod
that a group of specialist from Polish research institutes
- and from ITASA took an interest in the study mcthods used
by P.Khandwalla,

We have considered the cdncept of developing the methods
busedlbf the author for the purpose of the comparative analysic

of coal mines, Up to now we have elaborated, together with

- the ITASA specialists, a preliminary version of questionnaire
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for describing the coal mine making allowances for the
variables which characterize the management gfstem of

a colliery,

The next element in the conception of our studies is the
assumption and development of a apecific methodological
base so called SIOT,

As it already has been said this concept was developed

at IIASA and accepted as a methodological base for the
purpose of improving the strategy of technical progross
control in the aspect of organization progress conditions
and changes of staff qualifications, management style,
motivations etc,

Developing this concept and especially adopting it foxr the
purpose of organization study by means of management of

a specific economic system, a colliery, for example, and
basing on the contigency approach we have developed a model
for.;;éﬁnization study, which we have called "the developed
SIOT", In this model /fig.1/ we have assumed that each
organization /a colliery/ is characterized by specific

variables that distinguish it from the enviromment,

The basic specific variables of an organization are the

following:

- the structure of organization goals which especially take
into account  the relation of social goals of an organizati

to its individual goals,

- human knowledge and the relations occurring betweeen

its elements cumulated in the system,
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- rolation system between tlie knowledge media as well as the
relation between the knowledpe media and the organization
cnVironuentc,

P ro—

. 12 sizructure of orgmanization moals,

5

Different organizations have differentiated structures
and goals, The differences are especially notiGeable in the
mutual relations between the individual system goals, profit
ctc, and the social goals, which are measured by a ratio of
social cost of functioning and development of organization

to the social profit that is elaborated in it,

It is very important to consider the "success" of an
establishment in two goal catecories,
The struoture of system goals is a base of the system

development appraisal.

2, Cumulated in the system human knowledpge and the relations

occurring between its elemonts,

Seeningly similar produof&on plants in point of equipment,
technology used, the applied production orgarization, similar
staff structure ete, achieve different results, It betrays
the specific quantity and quantity characteristics of cumulated
in them knowledéé.

e assume as a base of classification of this knowledge

a differentiation of subsystoms creating a dofined economic
organization, The subsystems are: technological, social and
organization, the relation between the social system and

the others as well as between the environment and the relation:
within the social system which are: the technological,socio=-
technioal, economic, organization legal, and ergonowmy

knowledge,
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According to the assumed definition we will describe the
technological knowledge as a roeflection of'goal relations
system which occur beotween the material elements and energy.
Ihis'relation system creates instrumentation /devices,tools ctc -
and a dynamic string of proper events-—defining eg, a techno-
logical striné. - |
The‘organization Iknowledge represents the system of relations
which occur between the work prooessés reserves both the
production processes and the information-control which appears
in the directives of efficient action and their usage what
leads to the inorease of system synergy.
Great part of the system knowledge, especially the technolo-
glcal one has been materialized into isomorphic schemes i,e,
into instrumentation and its goal strings /technological
strings/ - hardware,
Part of the "Knowledge" especially the organization and
econdgzé'oﬁé is projected into homomorphic schemes /organiza-
tion‘struoture of an establishment, standards instructions,
scope of activity etq./ - orgware, ‘
The remained part appears i a classical form of knowledge
and remains in the mind of the participants of work processes =~
sof tware, |
It has been assumed to call this knowledge hardware, orgware
and software, respectively,

Such a differentiation is in our opinion purposeful for

creating a concept of studyling the organization in the aspect

of analysis of technical p?pgre§§<dynamios interaction

/hardware/ on the organization progress /orgware/ and changes
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in mrofcrences of men needs their qualifications etc,

/softirara/ .

Tecchnical devices, teclinological strings etc, are called
hardware nedia; organization structure, instructions,
standards, formalized procedures etc, are called orgware
ﬁodia and the participants of work processes - staff and
managers = software media,

We can assune that' the volﬁme of knowlecdge contained in the
system 1is the function of quantative and qualitative
relations between its media,

Undoubtedly the size of software depends on the amount =
of staff and their qualifications, on the managerial staff,
orgware volume as well as the volume and quality of the
formalized relat%gns and procedures cfeating the production
organization and manogement organization, It concerms all
the nore the quantity and quality of machinery and devices,
In our opinions, the volume of software, orgware and hardwar:
is an essential feature of the secregated category defining

the system,

DNelation system Detiween the lknowledgo media and the

organization environment.

Facli system /organization/ 1s characterized by specific
ratio of included in it potential knowledge to the really
used ones, The measure of this ratio is the degreo of
organized system /organization/, which beeing positively
evaluated can Le referred to its synorgetic effect degree,

The svstem of mutual, collective and qualitative relations
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between the knowledge media in the system, and first of all,
between those media and the environment is a specific feature
of an organization which distinguishes them froh the environ-
ment and allows tq talk about the next component of the system
size, | _ ) [

The greater the knowledge iﬁﬁfﬁé_éystem is, and the greater
is the synergetic effect between the relations and the know-
ledge media, the effect beeing the function of the system
compacotness,’ the greater is the system influenge on tﬁe
environment and the system is bigger.

The system /organization/ compactness is shown up in the
"precision" of relation between hardware, software and
orgware,

We say that the organization is compact ir in the mutual
relations-hardware, software and orgware there is a lack

of supraevent connections,

In th;aéq;nomio organizations of such a type as an establish-
ment, for example, there is a predominance of relations
between hardware, software and orgware which are appraised
positively.

An assumption of°‘functional, proportional connection of
compactness with the synergetic effcct is drawn,

The mentioned threo variables of a system decide on the
measures of the system apprailsal are -~ the systeu silze,

its success and development,

At present there are no simultaneous and comp#gative variants

of system evaluation /we have inlmind especially the produn~tinn

nlant/,
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Tizc oxisting wuweasures eg, production effcctiveness /the
profit volume, prime costs, productivity etc/, systcm size
/aunber of euployeces, production volume, value of fixed
acseis/ cte, cover indirectly and not identically in meaning
annd due to this insufficiently comparable relation features

beivween the three distinguished components, specific variables

of a system,

In prncticé, however, we use thoe qualitgtive, heuristically
determined and understand measures,

We say, for example, tha£'a given system realizes "better

or worse" the social goals in irrespectively of the evaluation

~

degree of its own individual goals,

We are able to evaluate in general the system size, its
ability of performing defined tasks, the ability of innovation,
of taliing risk etc,

Having not yet such an approach which would offer a full set
cf system measures which could .characterize entirely its
variables for tho purpose éf‘our initial works we use

a2 simplified model,

In this model we use the gencrally used measures of size,

effectiveness and. the volume of hardware, orgware and software,

Such an approach has been used for determining the effect
of mine size on the management capability by its managerial
staff,

In the presented model it is a trial of determining the
relations between the volume of hardware, orgware and software
and tho system of the interrelation of those variables and

the environment,
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3. Results

According to the presented in March detailed research

plan and the methodology we have done the following works:

I - literature study in the scope of new approaches
and methods concerning the management organization

study and desicn,.
II - development of a detailed plan and study schedule,
III - choice of detailed work methods,

. IV =~ oonducting the firt part of studies in the scope of
recognition some relations between the colliery size
and the situational variables which form the wanagement

capabllity,

The studies referred the recognition of some relations

between block 1 and 3 as well as 2 and 3 /fig.1/.

The choice of these relations depended pn actual possibilities
of precise description assumed for varilable consideratioﬁs.
The preliminary worlk results have been presented on the June

seminar at IIASA,

V - carrying out the next stage of works in the scope of
recognition the structural dependencies between the
“variables describing the organization structure in collie-

ries,

the presented in iarch worlk method we have assumed the.

lowing procedures:
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1, Division of the analysed collieries c¢ollection into
homogeneous classes, In the set of variables, that we
have asswued for the purpose of grouping the collieries
we have foreseen the need of taking into account the
variables differentiated depending on the environment,
differentiafed sizes describing the technology of the
soclal system as well as variables describing the

organization asbects of the studied collieries,

2, Tor defined homogenecous. groups of cocllieries which are
also characterized by similar degree of orgonization
according to the presented concept and simil#r compactnes
degree between hardware, software and orgware we have

- proposed to consider the individualized, in respect to
given eolliery.groups the works designed in the scope

of improving the management organization system,

3. We have assumed that the works will be carried ocut
according to prognostic approach i,e, defining for
different groups of colligries some ideal /pattern/
variants and adopt them to the actual possibilities

defined by the relations hardware, software and orgware,

The prescented pfobedure required some additional works,

namely ¢

a/ carrying out works in the scope of precise description
of different wvariables qoncerning different media of
hardware, soffware, orgware and the colliery evaluation
coefficlents; |

b/ developing the detailed concept of studies in she scope

of block 3 /fig.1/ i.e., defining the concept of its
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organization structure, compactness in the aspect of hardwarae.

software and orgware integration,

¢/ defining the essential structural relations described in

literature as the organization structure conditions,

We have adopted for the study purpose the concept and method

used by K,Doktér research workers group from the previous
Institute of Management Organization = Polish Academy of Soiences,
At present this concept is an éxpansion and adoption to our
conditions, an approach known in literature as Aston Group

method,

The development of this conception and adoption of it to the

‘coal miningbréquired the preparation of special questionnaire,

This questionnaire is presented as an enclosure to this paper.

The works that are at present carried out in the coal mining
industry are an expansion of I ,Doktér’s group studies, For
example, the structural activity in a colliery is considered
according to five basic management functions and analyse
the factors facilitating and making difficult the fﬁnction

acocomplishment,

The studies that will be carried out according to this
questionnaire include all our deep collieries, They also concern
the organization structure understood as an arrangement of
organization elements /treated according fo custom, in a form
of so calied organization scheme/ and as an arrangeﬁent of

institutionalized standards.of procedure,

= structure size i,e, configuration, centralization, speciali-

zation, standardization and formalization size,
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- compaciness witiitin individuul sizes having regard to the

tliree segmenval relation: hardware, software and orgware,

- the derendcence studies between:

- envircnment and strucciure,

- tasks and goals of organization and structure,

- variables describing the quantity and quality of hardware,

software and orgware media and the structure,

The studies according to the presentcecd questionnaire have been
carried out in five collieries,

lloreover, the method of research results synthesis has been
devecloped, |

It includes the following:

-~ factor analysis,

- statistical methods,

ete,

We assume that up éo the end df the first quarter of 1980

we will carry out studies in all the collieries and we will

define the final conclusions in the scope of:

- differentiated compactness of organization structures of
collieries,

-~ their diffcecrentiated conditions,

FMurthemore, we will conduct a taxonomy of our collieries into
homogeneous classes which will consider also the depgree of theirxr
organization,
VI, Studies on the evaluation of the state and usage of the
couputer systems implemented in the collieries within the
so called computerized nanagement system have also bheen

conducted,




-98-

The present developiieni stage of thie industrilal cnterpriscs =

includiing collleries is charactorized DLy:
: s

1/ development of enterprisc managetient spliere withh cleapily
defincd differentiated conmputer science = decision processes
within whicii the explicitly formed management functions are

accomplished,

2/ distinct increase of luwowledge included in all types of its
media beeing tiize rescerves which talke part in the computer

science = decision processes,

Together with the computer science progress a considerable

increase of hardware for the management system may be observed,

3/ differentiated and domplicated interrelation occurying veiween
hardware, softwarc and orgware for the management spiicre,
ie differentiated and complicated character of rclations
between hardware, softwaré and orgwarc managemcnce sphere
speaks for the fact that up to now tie computer scieice
influence on tlie organization structure and managenielrit stvle

has not been yvet defined, .

L4/ The crecation of the objective purpose ~ful necessity of inte=-
crating the management spherc of sofiware, hardware and
orguwrare os an esnecially essential clenient ol the wnole
system developmient,

In the analyses 27 the ccuputer science soiutions usage

for the uanos DT

it urposce the mutual non-adjustiment of computer
systen:s to tiie organication structurc in wiidehh they function and
to qualifications as lecll as patterns of compuier syvstoms user

behaviour is often eciuphasizoed,
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- delfiring the Jdiffeorentiated information needs and factors

wiirin the formaolizZed system,

- anolyses of different user groups in the aspect of differentia-~

tel computer science needs ete,

The study has assumed a thesis of system solution unification

in the computer science and individual meeting the differcntiateqd
neads of the comnuter users,

Tihe ztudies have to consider the broad context of the relation

set not only beciveen hardware, software and orgware but also the

relations 1=3, 2=2, 3 = enviromuent, /fig.1/.

The works of which results are presented in this paper concern

a small set of these relations but the main purpose of them

was to answer the following questions:

- in what dorree do the implemented at collieries systems
su—~nort tiiec management systen?

- what siiould be done not only in the scope of the future
comnputer solutions in order to make the full usage of the

comnuter svstems advantages?

The studies have been carricd out in eight coal mines, They

concerned 17 conputer systems and covered the representatives
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of all the user groups,

Some results are shown in table 1,2,
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Table 1

functions which are facilitated by the computer

svystems supoortt at collieries,

Tvpo of function total
/in per cent/

1, Motivation and the action

stimilation 27,9
2, planning 53,4
3. Organization 41,8

4, Coordination of the undertaken
action 30,2

5., Supervision and control of the

undertaken action | 39,5

6., None of the mentioned functions

from 1 to 5 2.3
7. Data recording 60,4
8. Data processing 30,2
9, Maldng decisions 37,2
10, Automatic decision making 2,3

11, do not facilitate the preparation

of materials for decision making 25,5
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Table 2

Statemont of respondents appraisals concerning:

1/ colliery goals, which attainment is faoilitated by the

computer systoms,

2/ importance of information for management effiocienoy,

total

total
1. 2,
colliery goals /in per type of /in
oent information pexr
. cent/
1.1. main goal:s 32,5 essential 27.9
?
information
1.2, partial goal 87,3 2,2, ossential
information 534
1.3. .mo goals - 2.3, inessential
information 13,9

. Furthermore many detailed information have been obtained in

the scope of the ‘evaluatid'including shortcomings of particular

computer systems that are used at collieries, Many suggestions

and couments concormning thelr improvement were collected,

In scope of this subjeoct = matter our works are comcentrated

o

- developing the

~3scriptars catalogue of a colliery.,

- proeparing the guestionnairos for the comparative studies

on the c¢caputoer science application in different countries,

- preparing the guestionraire for recognizing the data bases

wiideh are crcated im Sl maragement systems in the mining
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Torlid Mindrs Ceongress in Instanbul and the UNC Coal

mlzar ot Hatowice, thoe very lmportant meetings of the
;- warch workers and practioians, which took place in
Tolazri this year have confirmed the ﬁeed of developing the
wnivarsal scientifio cooperation in the scope of coél mining,
“Twl iz such fields as:
~rmazization, management and economics in the mining industry,
TTASMN's progzam and the conrtribution of Polish research
ix3titutes is, in our opinion, a good answer to meet these
moods,
T2z zroposed by the Polish research institutes work cyocle
writhin the JIASA program concerning the problems of management
=zd organldzation in the mining industry is accomplished
agcording to the basioc plan.;
“liile carrying the works new problems limiting the detailed
zo/uaiicas of the acoepted subjects occured.
..3 i kas been presented in this paper we work on those
oot lnms as well, :
iiter, we look fox close collabormatiomn with other countrics
oowiis Tleld of management and organization.
"5 'x2 sure that the coopergfion in this field will develow

.. .1> same way as in the problem of technologiocal aspects

~l2 ccal minding,
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O. = TECHNICAL CEARACTERISTICS OF THE IINE

1.~ Mining area in square kilometer
2

L] L] L] L 4 L d L] ® ® e o k-m
2+~ Industrial resources of the mine in thousand tons

L] L d . o o [ ] ] [ ] L L ]

3¢~ NKine capacity with regard to the shaft transport in tomns/24 hours

-

4.~ Number of sections . . o ¢« ¢ &
S5e= Number of production levels:
8.~ total « ¢ ¢« o
be.=~ production levéls:... o o @ o 0 @ s o o ®
c.-.at the final production capacity o« ¢ ¢ o ¢ o ¢ o o o
6.~ Deepest coal production level . ¢ o ¢ o o o o -
e~ 8CtUAL 4 o ¢ o o o o
Be= final o ¢« ¢ ¢ o o & »
7e= Output per one production level
oooocoooooooo'otco'oo.o‘.oo-o-oo‘.
8.~ Number of access giving shafts per total mining area
I I I I R LR B
9.~ Number of coal extraction shafts per total mining area
10~ Number of hoisting devices:
8™ BKIDPB ¢ 6 ¢ o o0 ¢ ¢ o
De™ CBEES ¢ o o o o o o o o
11.~ Average depth of shafts
¢ ¢ 6 6 06 o o 0 0 06 06 s o &
12.,~ Average explocitation depth

® o & o & & o o o O o @ oo 9
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13.= Average qutput per one snafi

14,~ “hat is the number of staple shafts

15.= What is the number of seams;

Qe t0t8L ¢ ¢ ¢ ¢ ¢ ¢ o 0 o o o

bDe= actually mined .+ o« o o o o

c.~ actually mined divided with

“inclined O = 10 degrees

inclined 11 =~ 35 degrees
inclined 36 =~ 45 degrees

inclined over 45 degrees

upto‘!m...o....»

-1t03m........

BbOVEe 3 M o o o ¢ "¢ o o

»

e divided intos

® [ ® L] [ ] L [ 4 L g

« o L] * o e o [ ]

regard to thickness:

d.~ aoctually mined with following

16.,~ Average thickness of beds ia cm

methane . « o+ o o s70 o o
TOCK DUrsts o« ¢« o o o o o
dust o ¢ o o ¢ o ¢ o o o
water . . . . . ; © & o a
ges and rock outbursts .

self~ignition of seams ',

L] L J L L ® [ ] L] ® o * o o ¢

17+~ Number of mein loading points

18.~ Average distance of loading point

o o [ ]

L] [ ] L [ J [ J ® e o

[ L] L ] L ] [ 4 [ L] * L L J

hazards;

e © & ¢ & o & o

i 4
)
.
.
]
.
[ ]
L

from the extraction

o o ®* © o ®* & o

19.+ Coal extraction from one loading point in tons

e o @ ® L 4 ® [ ] L J * & o L [ ] ® * © L [ ] L] L] L] [ ] L L]

shaft
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20.= Length of tunnellings:
a.v-maintu}mellings............
De=~ district tunnellings « o« ¢ ¢ o o ¢ o o o
21+~ Length -of transport rocads of gotten;
a.-main._....v.'......-.'.....
b.— district . c e e e
22.~ Length of trax;sport roads of materials:
a.-'main_...-.;;...g..;....-.-.
Bom QLStTICt o o o o o o o6 o s s 0 0 o o o
23,~ What is the main kind of transport in the mine:
8. Wheel tTansport « o o o o o o o o o o o
b.-. belt conveyor transport o« « e« o o o o @
Ce~ mixed transport . . . « & e e e e
24.,~ Average concentration upon the underground transport roads
in tong/métres
e ¢ 6 o e 0 e 0 06 0 0 0 e s e e e v e e ac
25 .~ Capacity of the Coal Prepearation Piant;
8.~ at PTresent ¢ ¢« o o« ¢ o o o ¢ o o o o o
b.-iri1985...................
o= finel . o . A S
26.3-. What is _the mining: ."Byst,ﬂe'm Of the mine:
‘&.= conventional . e e e ot et e e e e
be= four shifts’ . . . ...' e o 0 0 o o .
27 «= Number o£ underground distriéts in the mine;
Be~ t0t8l o o ¢ o o o ¢ o o ¢ o o o o o o o including:
~ production « o ¢ ¢ o o o o o o o o o
» development . + « o o Cee. . o s o
-machine....‘_..;........

o @lEeCETiC o o« ¢ © ¢ ¢ ¢ ¢ o © o o o o
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28,~ Coal output per one district in toms:
e o 6 5 5 s 8 6 2 6 5 6 o s e 2 e e s e e a s

29.~ Number of production faces:
total . . ; e« » o ¢ o o o o including production faces with
powered Supports e e o o o e o s e e s e b e

30.~ Number of sections with powered supports:

® © ® 6 % ©6 & 6 ©6 © o & o 4 » & ° 06 e o © P o .

31;- Numﬁer of shearer~loaders;

- @o= longwall type (and coal ploughs)
Be= heading tYPE o o o ¢ o 2 o ¢ 6 ¢ o o ¢ & o
532+= Number of conveyors;
a.= heavy duty, scraper typé e s-c:6 s o o v »
Do~ light, SCTaper tyPe o v e o o o o « o o o o
I
33~ LengﬁhAof explo?tation front in metres . o .
34.,~ Averuge output perlone production facg:;
Qo= 10%8l 4 ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o ..; O
be= with powergd BUPPOTES ¢ o o o o ¢ o o & o o
35.= Percentage output by systems:
83— CAving . . o R
" b= with StoWing ¢ ¢ ¢ o o o o o ; e o o o-o.»
Ce= with powered BSUPPOrtS o o o o o o ; o o o0
de~ production jobs « ¢ o o o ¢ ¢ » I
36,~ Average total advancement 6f the production face:
| Be™ TOTAL ¢ o ¢ ¢ ¢ ¢ ¢ 6 ¢ ¢ ¢ ¢ 5 ¢ ¢ o o o o
be~ with powered Supports ¢ o o o o o o o o & o
37 e Average,pereentage of cohtamination in gotfen:

° e .® ® ® ® [ ] [ ] [ 4 [ [ ] L] L ] [ ] L ] L] * © [ ] L] [ ] ® [ 4 [
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Total electric power installed underground

[} *® ¢ o L . ® . . L L] . L - e o - > ® [ ] L [ ]

39.~ Average numbér of employees in the industrial group sute

40,

410

424~

43.-

divided into groups:
8. production group e o o ® & o o o o o @

b~ development ETrOUP ¢« o « o ¢« ¢ ¢ o o o »

-c.-othermining group e e » & o o & 5 o o

d.= energetic=machinery group « « « o o o o

Ge= ren2ining ZToUP o o o o o & ¢ o o o o o .

Labour cohsumption in transport =~ in manshilfts/10.0C0O tons:
Q.= gOttOA o 4 o ¢ ¢ s 4 s 6 e o 0 e 0 o o
Do~ matori8ls o o o o s o o s o o o o o o
Labour conéumption in the maintenance of excavations in
manshifts/10.000 tons;

Labour consumption in the remaining works underground in
manshifts/10.000 tons
ooo.oooocoof.c.ocoooo..o

Number of automateq links_in the production process (by ki=nds)
e 6 6 6 8 8 ¢ 666 @ s 6 c o s 0 0 s e e s e e s e s e e s
® ¢ ® &6 4 ¢ & 4 & &6 6 0 8 6 6 & ¢ o 06 &6 06 & & & 6 6 & ¢ o o
.,..-.,.,.._.ﬂ.n-............._o._..;-‘...

L J ®* = L3 *® e L] . o - L L ] L ] [ ] L ] - ® L] L ] [ [ ] - [ ] L ] L ] [ L ] e. & [ L ]
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I, = ORGANIZATIONAL STRUCTURT OF THS INE

Year of the mine erection

Eas the mine been:

a.~ taken over from a foreigh capital,

b.~ erected in Poland in interwar period,
c.~ erected in the Polish Peoples’ Republic.

Eas the present mine come to existence as a result of merging

" with other mines: =~ YES

- NO

'[If so, quote when and with what other mines : « « s« ¢ « &

4o

6.-

Tae.

per 1,01.1979

Averége daily ou#put of coal in tons;

Buw 8f DTEHENL o oee o o o o o o o o0 o o 0

Dem 20 1985 o ¢ o o o o o o o o0 o 0 o o o
Co= final . . R I AR AP PP
Types and classes of coal intthe mine‘in.1978:
a.= types of coal in thousands tons . e e o e
b.v'ciaases of coal in thousand tons .+ . « «
value of permanent assets in the mine in millionszlotys as-

total...........-....-......_

includiﬁg production means .o e ¢ o o o o o o
Number of employees as per 1.01.1979 (industrial group)
Qe pnderground e © 6 o 5 o o ® o s s o e o o

b.~ on the sﬁrface e e'e s o o s o » ..... .

Number of employées ag per 1.,01.1979:

BOBEL o o o o b s e e e e e e s e e

including thne industria; EPOUD ¢ 6 o ¢ o o o
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8.~ What number of employees are improving their professional
quaiifications?
tO0tBL ¢ o ¢ ¢ ¢ o ¢ o 6 o 6.6 6 6 6 o s e 6 0 e e e o o 0
including:
~ on.post-graduate, doctorate’s cCOUrses o« o« ¢ o o o o o «
- oﬁ higher studies of I and II degree G t e e e e
e in secondary SCROOL1S o o o o ¢ ¢ ¢ o © o 0 o6 o o o o
- in primdry vocational tralnlng e e e e e e e e
- in other trainlng (inclusive courses lasting more than
-3months)........_,’.-..'...-...A.'.-...
9,4 Whgt'is the number of employees as per 1,01.1379:
a, poste-graduate employees ¢ « o o » o o ¢ ¢ o o o o o o
. including engineers ¢ « « o« o o o ¢ o o o o o o o o ¢
bee employeeé with secondary educatiol + + o ¢ o o o o »
including technicians.. .‘. ¢« 6 06 o g o o 0 0 o s o

«01.1979

-

10.~ What is the numbér of engineers employed as per
in sube=division into:. '
-those Working underground ® o o o @ o 6 & o o ® o o ¥
b.~ those working on the SUTLACE o o o o o o o o o o o
$ote; unider working underground are to be understood all those
whose daily duty is to go underground, Not included are
all those who may occasionally go underground but whose
pleace of-work is on the surface.
11.~ What is the number of teehnlclana employed as per 1,01,1979
in sub~division into:
a,~ those working underground e .9 6 06 o 0 o o 0 e s 0 o @
b.~ those working on the surface o« ¢.¢ ¢ ¢ ¢ ¢ ¢« ¢ o ¢ &

Notes the meaning of the tgrm “working underground" has been
explained by the 10°2 question above. .

12.,—- How many persons employed in the mine are in charge of
teaching in all kinds of schools and training courses:
total.g. e o o o o o o .‘. e o o e 6 0 06 o % 0 o s s
inciuding: €NZineers o o ¢ o o o ¢ o o s o o &6 s o o »

-te'chnioians.o...........-o.--.
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13.~ Average value of planned turnover zeans in 1979
e e 6 s o 8 s s s s e e o s s s s e e s s e o
14.= What is‘thé mean prime~cost per ton of coal in zloty:
e 10 1977 o ¢ o ¢ ¢ o o ¢ ¢ 6 ¢ ¢ o ¢ o o ; .
Bom 30 1978 o o o o o o o o o 4 b e o e s s
Ce= in the first halfeyear of 1979 & o« o o o o
15.,~ What is the percentage of mechanical coal winding in:
a.~ development work ., . ; e o ¢ o 6 o o o o o
be= production WOk o« o o« o o ¢ o o« ¢ ¢ o o o o
16..~ What are the main causes of pfdduction standstilla in your
mine? (please indicgte three most essential causes in the
sequence of importance):
© e e+ e s s e e e s e e e e e e e e e
© e e o o e 4 o s e e e e s s o e s s s s e s s s s o o
© ¢ e e e o o e s e e o e e e s s e s s e s e s s s s
17.= What is your estimation of the technical condition of:
a.= coal winning machines . . ; * @ ¢ o 066 0 0 86 0 0 o
b.= powered SUPPOTtS =« o « o o o o o ¢ & o ¢ ¢ o o o o o
c;- remaining equipment underé:vu:i e ®« v o 8 5 o o a o a

Note: please use the following denotations: “satisfactory",
_"almost satisfactory", “unsatisfactory".

Note: 1if denotation "unsatisfactory" has been used, please
: - dindicate at least two causes of such a condition,

e ® 8 o 5 B o © o o o o o o6 o & 2°s o6 06 06 o o o .0 o o o

® o o o & o o o o 060 @ 0. 6 ¢ & 6 6 6 6 0 6 6 e o o o @
-

18,~ By using an evaluation scale by points from 1 to .7, in~ -
dicate how you evaluate the technological level of the
_basic prodqction processess

8, b8BSIC o e ¢ ¢ ¢ o s 06 0 0 o s o »
be= QUXILIBTY o ¢ ¢ ¢ ¢ 0. ¢ o o o o »
Co=~ development ., o« ¢ o o ¢ o o o o o
de= 8eIrvicCiNg o o o ¢ ¢ o« « o o o o »



-115-

19.~ 3y using an evaluvation scale by points from 1 to 7, indicate
how you evaluate the production capabilit& of the mine in the
aspect of:
2.= the mi.,ne's planned 1askS e o .o o a ¢ ¢ o ¢ ¢ o o
b.~ the condition of machinery and equipment. o . o o(number and
o quality)
C,=~ the organization of work processes « o« o ¢ o o o :

Q.= the condition of emploYEES o« » o o o o o o o of{number and .
qualificatione)

20.~ By using an evaluation scale by poiﬁfs from 1 to 7, indicate
"how you evaluate the co-relations in the technological proces=
ses of tne following elements;
14+ number and gquality of technical equipument used in the
technology apTli€d o « o o o o o o o o o 6 o o o o o o
b= number and quality of technical equipment used in the
production organizatiol « ¢« o o o ¢ o o 6 6 ¢ & o o @
C.~ technology end technical equipment appiied in relation'
to the number and gqualifications of the employeosvin
the giver WOrKing DProCeSS o« o o @« ¢ ¢ ¢ o o« ¢ o o & o
i.~ number and qualifications of the employees in the given
rrocess in relation tghgpplied production organization
. * ¢ e e o 2 o ® 6 e 0 6 06 0 0 ¢ 06 8 8 0 0 o8 s e s
21.= Are there coal dumping grounds existing at the mine
(indicate capacity in thoS. toNS)e o « o o o o o o o » o
22.~ Does the localization of the mine allow for arranging new (or
enlarging existing) dumping grounds (indicate in thos. tonsa)}.

-

L ] L 4 [ [ ] L J e L L] L 4 [ ] L ] [ ] - L ] ® - s O L 4 [ ] [ 4 e & O > o L ] e @

23+~ Having knowledge of the documented resources of the mine
indicate whether the mine is:
a,=~ an expansionable one -
b.~ a stabilized one

c.= one of decaying resources




24 .~

25 .~
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If the mine is an expansionable please indicate in what in

your opinion diréctions should the technology process be

realized:

de™ basic e & o © e e © o & ® o ® o o e o 6 o o o o o o »

b.-auxiliaryb....l...,............‘..
® & e ® & o ¢ o o o o oo 5 © o o & s » » S O ¢ ¢ ¢ o »

Coe™ development ® & & ® 6 ' & o 8 8 © © & 6 e o o o 6 8 e

de=~ BerViCing ® & & © © B8 o ¢ o & 6 © © o ® &6 o6 o 8 o & o
...-’06...";.........0000..'

What is the influence of the mine management onto the

actuallorganizational structure:

8.~ no influence at all

given

b.~ there has been an opinion/to the project design by the mine
management (the project de31gn itself has been elaborated
.beyond the mine).

c.~ the management has been taking part in the project design
work (the project design has been elaborated together with
sonmeone from beyond the mine).

d.-_the structure has come to existence from & project~design
elaborated by the mine’s management and is under permanent
modiflcation according to reguirements

e+~ other (indicate the kind of influence) « v o o o o o o o o

hd L] e & [ ] [ ] L] . & o L ° o e @ o o * & @ L] ® e & L] »  J L ] [

26.~‘What ie your evaluation of this organizationgl struature:

8.~ the structure is adequate for the requirements and speci=~
fication of the mine,

be~ the structure is not flexible, .

c.~ the structure is adequate but the proportions between the
rights and duties and the responsibility of managing per-
sonnel of the mine are unequally established by the superior
management,

'd."other-(indicatethiCh On@) e o ; o 6 ¢ ¢ 6 06 06 0 4 o s e
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27.= Indicate percentzge of

-
‘J

realiza*ion of the basic manazgement funciions:

+' Vi o~
PO AR SIROI R T

onlicy

develorment production manpowar

Planning’

Co=ordinating

Motivating

Controlling *

- .

28.~ Is the cooperzation of the mine’s management sufficient in tkre
realization of the vasic menagement functions for thke mal
riglization of thne principal aims of the mine?

a.= YES
b.~ NO

29.~ If the cooperation is insufficient, how should it be in your
opinion? '

development production manpower f;ﬁi?giai

Planning '
“organising ST T
“Co-ordinating 077
“Motivating - T T
“comtrolling T T T T T T

30.~ How averagely is utilised your working time in the mine and
" for the mine. How .much of your time of a day .take the functions
listed as an example below (other functions can .,also be indi-.
cated or those listed can be extended). Indicate time basing
upon longer observations: .

-

e COTrespondence « « s o s o o s o o o o o o . s e e e es
Do~ telephone C2llS "« o o o s o o o o o o o o s o o o o o o
Ce™ discussions with subjects o« o o ¢ o o o o » o o o o . .
de= discussions with SUPEriors o« « o o o o o ¢ = o o o . . o
e.~ discussions witn party offic1als, social, trade=union cI~-

ficials and others (e.g. delegatlons etc.) . e ¢ o o -
Le= observing the work of Others ¢« « o ¢ ¢ o o« o o © ¢ o =+ o



31 ™

32~

33 e~
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g.= executing orders of superiors and others « « « « « o &
he~ travel and waiting TiZle o o o o o o o o e o o o o o
i.,~ receptions of employees o« « « o o o o o o o« o o o o o o @
Jje= own planning and organizational WOTK ¢ o « ¢ « o o o o o o
ke= briefings and internal confer—ences e« o « o o o o o o o o
l.~ briefings and conferences beyond the mine . o« o« « ¢ o o «

m.-otherSQQoooooooooooooooo.ooooooo

.....0..\....................l.

What kind of technical and organizational of fice=work equip=
ment is used by yourself and your secretary in your daily work:

® o O @ o © o o o o & & © 4 © ° o o o | e & O o O & o o6 o o o @

“® [ [ [ L [ ] [ ] [ 4 L J L L] L L L L] * . L ] L ]
i

Lre 6omputerized information systems directly helpful to your=~
gelf or your deputy in the mine management:

2.~ YES., The following are %0 be included: o« s o ¢ o ¢ o « o o

® © o o @ o o o © o d o o ° e & ¢ © o © © o & o o & o ¢ o o

b.-. NO. (indicate‘ Why nOt) [ ] L ] L J L 4 o L J L L ‘. L L * L L L L * [ ]

& - [ ] [ ] > L ] L] L L ] L ] [ J L ] L L [ ] * ° L ] L * L ] L L [ L . . L [ [ ]
..

By using a point type evaluation scale from 1 to 7 indicaté
how you evaluate the mine’s efforts to protect the natural
exlvironmentzOov‘oo.000.1000000.0000000000

e @ ® @ o e o 0 e + 6 O °® ‘0 © 6 &4 6 ® 6 © 06 ° o & & o o o ¢ o o
. . e

540-

35 o™

37 S

What is the'number.of-departmenﬁs end posts formally sub=ordie
nated directly to the mine’s mansging director (as per 3C.06.197%)

® - L J L ] L [ ] L L L ] L ] L J . L] Q L L ] [ ] [ ] [ ] [ ) [ [ 3 [ J [ ] L 2 [ ] [ ] [ ] L] [ ]

Vhat is the average number of workersfper one engineer under=

ground (as per 30.06.1979)

® & * e @ [ ] L ] L ] [ ] L 4 * - L] L ] L] » [ ] L 4 L[] * [ ] L ] [ L [ L] * L} * L L ] L

What is the average number of workers per one engineer in the
whole mine (as per 30.06.19%9) »

® .
* [ ] [ 2 L 4 [ 4 [ 4 [ * [ 4 ® [ ] L] L ] L ] L 4 [ ] [ ] e L ) L L L] L ] L ] & L [ ] L] L L] L ] [ ]

What is the number of organizational departments and indepen=-

‘dent posts in the mine (as per 30.06.1979)
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38 =~ What is the number of exploiuaulon districis in the mine (as

39.=

40.=

41 .~

42.~

43 .=~

44~

450-

46,

per -30.06.1979)

. 1 '
*® L [ L L ® L ® [ ] L] . L] e ® L L J L ] L ] e * ® [ 4 [ ] L L ] - L L 3 [ ] L] - .

What are the criteria for the evaluatlon of the mine’s activity
(indicate 5 most important in sequence according to importance;:

a.- L J e o ® e o ® ® ¥ o ® L] o o . e o e e L] e- o o ® L 3 [ [ ] [ ] ®

eO- * @ L 4 . * & -o——w. .2 _,.. . . o o [ * L] L] ] L] [ 3 L ] - o . ) o e

Indicate value in thos, zloty of proposals for izprovementis in-
plemented in 1678 '

ooo.oooo.oo'oooooo._o.oooooooo-.oo
What was the "absence index" during 1978 (witnout nollidays)
e e o o © o6 0 o 6 ® & o o 6 8 8 s e s o e & o s o o e e s a o -
What number of persons have started work in tihe zine 1in 1875

® ® @ @ & @ o 6 © O & & O ° 6 6 © o o ° © + e 6 & 6 o o o s o o

What number of people have been released from thae mine in- 1578

5 © & @ o © ® e ® 6 e 6 °© ° B 6 °© S © S & © e o o & ¢ o o o v o

¥hat was the number of conmplaints brought before *the mine’s ma=
naging director, registered during 1978 ' '

Has the mine already introduced the 4=ghifts’ system of work?
e YES, fI0M @ o o o 5 o o @ o 9.6 o o s a o &« o s s s o o & o
b.= NO, it will be inéroduced fTOM o o « o o o o o o o o o o =
If the mine is already worxing in a 4-skifis’ system oI werk
indicate how many complaints directly concerning the initroduee

tion of that system have been brought before t“e aine’s managing
director; .
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+ue= Taking as the basis 1978 ~ give the overall (OXS in kg/mancshift
L * L] * L ] - L J o * L L L * L J L L ] L L ] L] [ ] ] L J * * L d L L ] L * L ] L a

49.,~ Taking as the basis 1978 =~ give the underground CHS in
kg/manshift

L ] L] [ ] L] L4 L J L ] L] L L ] L] L ] [ ] * L * L [ 4 L ] L J * L) * L ] * L ] L 4 * L ] L] *® L)

50.~ Taking as the basis 1978 give the face OMS in kg/manshift

® o o & o & o ° o &6 S ° ¢ o © &6 6 o v YT o & O 6. D ¢ © s o v 0

51.=~ Taking as the basis the average prime=~cost of 1 ton of coal
in 1978 as 100 percent =~ give the percentage structure of that
cost broken dowr into:

~a
RN

Be*™ lBDOUT ¢ o ¢« ¢ 5 ¢ o ¢ ¢ »

b.’materials.o.oooooo

AW

"Ce™ AMOTTiSAtiON . o o o o o o

d.-power......o....

AR

e TENAINING o ¢ o ¢ o o ¢ o o

-~ e

Total 100.00 %



2.~

1e= what nuczver cf ezpleoress in 1970 were Trousd: T
the mine own reans of transpory (2iso inziu Lz
rort tie mine’s dispc3al, L.%. T2ntEd 0423
TOSEL1 o 0% o e e aae i a e e e e e
inclucing: from a distance of up to 20 kO v ¢ ¢ ¢ o o o o - o
frem 2 distance of 21 %o 50.km e e o o o a a2 s e o
from a2 distance of above SC XM o o o « 5 4 . . . s
inat is actually the main direction of manpower recruliaticn
policy for work-in the miney
a.— searcaing IZor employees in other regions of the couniry
b.~ recrultation cf soldiers relzsased from the military servica
. . )
Cc.— vocetional scnool at the mine
d.= local employment depertment
e.~ advertising in daily newspapers
fe= there is no main direction and all possible methods of
zployees recruitation are being applied
g.; otrers {indicate wiich ones)_\, e o o o o o o o 8 o s v @

-

P

* ® L L 4 L J L *

[ ) [ ] [ ] [ ] [ 4 [ J -

- L * L > * L L

»= What is your evaluation of the outside inspections with regari.

to the efficiency of the mine’s functionning: (proper answer %o

be marxed by "x" in the columns below)}

influence not disturbing |disturbing and |creating
the efficiency |[disorganizing difficulties
inspection of functioning " work ~ § in work
Efficient
P i U SO
ultiple and
not=coordinated | . .
Too frequent
Permanent
ToTwer (Inditale [ T T T T T TTT T T T T T T Ty oY oo—-
which one)
- 4 & © 9 & & » °
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T \ - N pa— PO o ~ -ea ] 3
v ¢f zllceusicn: for service ond co=operative lod

d.'— Othe.'!‘ e’l’aluat:‘.cn ® 8 & @ 8 e & ¢ © P 6 © o & @ e & * =

2. sufficient

0

rs
<t

b.= insufficie
Eumbef ¢ pliaces in tne miné's nurseries and nursery schocls
a.=~ entirely covers the employees’ requirements

b.-lonly in part covers the employees’ requirezxents

Spoxrt fields, sewimming pools, pools, courts etc.

a.= &re up to the employees’ requirements

Ye= are rot fulfilling the emrloyees’ requirements

Numbter of places in the vacetion centres is

] * )

a,= sufficient within the whole year’s period

b= sufficient only within the "posteseasonal" period

ce= sufficient for requirement’s but their structure (mountains,

lakes, sea) is not adapted to the individual expectations.
do~ other evaluatioh + o o o o o o o o o o s o o s ¢ s o o s
Xumber of places in the week—end centres:
2.~ the mine nas no such centres

b.~ entirely fulfills the employees’ reguirerents
is . . .
Ce=— .2 position to receive more guests tharn th

the nunmbe
10 up to this time have upplied for this fora of recreatior

-

B

ne number c¢f places is tco small for the employees’re=~

de=~ &
guirenents

Be™ OUABT VAIURATIO0N & o o o o o 2 & & o s o & o o o 0 & s o

r of those



10~

12.-

13~
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Library, reading room, cinema, concert room etc.

a.= entirely fulfills the employees’ requirements

v.= not fulfilling the employees’ requirements within that scope
Co= Other ovaluation o o o o o o ¢ ¢ ¢ o o ¢ v o o s o o ¢ o

vhat is your evaluation of the influence of *disposing centres®
from beyond the mine onto the functionning efficiency of the
mine (please indicate those which are happening even sporadic):

2.~ does not detect any abnormality,

be.~ there are too many disposing centres (service, political,
technical, supply, etc?,

¢cy= multi=-plane subordination distorts the competencies, brings
about an excess of regulation tendencies and creates de=—
tailed outlines which are normalizing many actions,

d.= overload of existing informstion=channels brings about that
rroper information is vanishing or becomes distorted against
se intentions of the information transferrer,

e.~ a disorganizing lnfluence of any type of decisions, orders,
prohibitions of incidental nature is traceable,

f.= lack of coordination in the information text demanded by
various disposing centres which causes that the superior
autacrities (terrain, party, trede union etc) which deal
with coincident problematics = take advantage of mutable,
frequently excessively detailed information,

g.; éases of lack of correlation between the cyclic and regis—
ter informations gathered are traceable although the regis~
ter informaeticn should from the base of the c¢yclic one,

n.~ non-precisely assessed competencies of the centres are
causing crossing of decisions from various disposing centres
in the same subject of activity, This leads to burdensone
makxing agreed and frequently makes it impossidble to settle
tae responsibility for the decision transferred.

3y using the point type scale of evaluation from 1 =7 give a

syatoetic evaluation of the state of the mine’s material sup~
rly service in the aspect of the production tasks:

® O ° ® O & & o & 6 o & © 6 6 V O 6 S & e @O O O o € o © & & o

Stipulate the preventive measures which are being teken by the
rine in case -. disturbances in the material supply service:

L 4 L 4 L J L J L e @ L 4 [ [ 4 ® ° * L] ® L] L L J » L J o * L 4 | J L4 * L J *® L ] L J *®

. L L 4 * L d L L d [ ] L J L 4 [ 2 ® * ® L] L4 L [ ] ® [ ] > * L J ® *® o L d L J L J L] L
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Describe the influence of disturbances of matverisl procure=
2rat on the organizational structure of tie nine (the point
i3 ing=ip 0of izmedizte and/or pcrm0u*r

il t groups of
ts, sections, and groups of emplicyees).

L L [ - L ] ® [ ] o e ® [ ] [ [ ] ] [ 3 ® ® ® ® L [ ] o L - @ * L L ] L

Evaluation of the mine materials management:

lkaterial procurement plannings _

a.=~ number of items of material sortimenté used in the mine
in 1978 o ¢ s ¢ ¢ o o ¢ 6 6 ¢ 6 ¢ @ ¢ o o o 06 06 0 0 o o

b.= what is the denomination and who is in direct charge of
material consumption planning section o « o o o o o o o
* o 6 o o o6 4 5 o 6 0 o 0 s o 0 0 6 0 0 e e 8 s e o

Ce= who and in what timé and for which period is elaborating

plans of the material.consumption « o o o o ¢ © ¢ o o o

Ordering materials and monitoring of deliveries;

2.~ are there elaborated plans or delivery schedules of ma~
terial supply for the mine . o« o o o o o o .'; ¢« o o o

b.~ what percentage of ordeéed materials over a year’s period
constitute meterials covered byAreglamentation o o o o

isposing of materials and accounting their consumptiocxng

a.,~ does the epplied method of material disposing ensure at
the szme itime monitoring of cutrut and xaterial consum=

ption per one ton of output (if so, then in what manner?):

e ® @ » o o 0 ® e ® ® © e © 5 & © o0 © e ®w e ® e e o0 o @

be.~ wiaat pezrcentage oI the total material consumption is

celng revrieved {or repe@ted USE! o o o o o o o o o o o
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Be=

b.b
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is there a possibility that the materials be sufficiently
secured 2gzinst thelxr uncontrolled drawing end negative

influerce o weather conditions:

~ YZS
- X0
are stores sufficiently equipped with technical means

and devices for material storage:
- Y=3

v

-t
-

Haterial storage:

Q™

pa=

20,

21 ™"

Coe™

conaiderable quantity of stored materials at differenties
in traneport are czusing that the stores are overcrammed

and that it is difficult to keep tnem clean and orderiy,

the store space is not wholly utilized,

the existing store and stock=yard equipment is rnot

- suitable and can create danger of accidents,

d.-

Othereva_luationpo..oooo‘oo-ooooooooo

L] * © * L J L ® ® * .@ L] L * e, & @ > L 4 L L] [ ] L 2 L ] L] L 4 . L] L] [ ]

By using an evaluation scale by points from 1 to 7, give a
- synthetic evaluation of the state of machinery and equipment
- repaire-management carried out beyond the mine;

L L] L] L 4 L4 L J * L 2 L L L L o [ ] L J > & L ] L L - L4 L L > L 4 L * [ ]

By using an evaluation scale by points from 1 to 7 give a
- synthetic evaluation of all the kinds of transportation ser=
" vicing the mines

R from the mine "~ £6"the mine

Materials, stowing
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Zs= T usirns an evaluatlcn scale ty points froz i o 7 give a
e .= I IR TR E N o 1 ATy o ~r -~ - =
€ utT..zoie evaluztion cf the railweystransgert servicing th
e e
JNSSEIT P

_-. from the mine to the ine
—later"als, stowing

Taeple ST T T T
-‘—s;e;_—_-__——‘_-_—_—--———-__-__-
Tecar T TT T T

23~ By uvsing an evaluation scale by points from 1 to 7 give a
syrninetic evaluation of <he state of electric power supply
t¢ the ine:

de~ in 1978 e o o o o w o o o ®
e~ in 1979 L .

24.~ By using aa evaluation scale by points from 1 to 7 give a
synthetic evaluation of the essential coopereation of science
with the mine (mutual services) .

® L] L [ ] L] L ] L] L J * [ ] L ] ® L J L [ ] o ® [ ] L J * * L ® [ ] [ ] ® L L J o ®

254= Wzat size of min annual output in 1978 was designed for
export (in thousand tons).

26.=~ Localization of the mine, Is there another mine localized
within a radius of 20 km?

- NO .

one mine,

two mines,

three mines,

four mines,

five &nd more mines,.

- Y282

27.~ Indiczate scientific institutions with whom the mine nas
agreements on scientific and technical cooperation;

de™ 10ng~term e © © © e o6 o o @ o6 o & & o o & 66 © © © o o o

* L ] L 2 * [ ] [ ] [ ] L ] ® L J L J ® o [ ] L J L4 L [ ] L] [ ] - L [ J L J * L ] L] ®
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284~ What forms of cooperation (and with wiat svlenu¢&¢c ins

29.=

30.-

3.~

tutions) is realized by the mine?

a.=- consultzancy end advice with individual sca.env 3 who
are on special agreements with the mine from

b.~ agreemente on analyses and fragmentary research with;

Cc.™ implementation of new technologies and technical sclu=-
tions with the aid of:

* . o ® [ 4 o L 2 e ® . C._.. [ . .. [ 4 L4 L 4 L ] [ 4 L] [ ] «'e ® e [ ]

de= implementatlon of new organizational soluticns, with the
aid of: :

e.=~ scientific scholarships for the students from:

LN e .
L * o * * L L J L d L ] * L] [ * L d * . & ® L g ® L] L] L J * L L] [ L ] L ]

g;? others (what kind and with WIROIR?): o o o o « o o o o @

€ive number of technical implementations comihg from outside:
ao-in_197soooooooooooco

be= from the beginning of 1379 . « « e o o o ( ixclucing
also those which are being ;m“lemerted).

Give number of organlzatlonal implementations coming from
the outside;

a.-in1978.............

be= from the beginning of 1979 . o« ¢ o « o » o (inciuding
also those which are being implemenied)

Do the mine’s employees take part in the seientific—rasezrca
and design works -J the institutes and researc and develop=—
ment centres:

g.= NO

b.~ YES (indicate number of persons erd in what -form)
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32,~ Indicate the economic, scientific, social=political =nd pro=-
fesional organizations cutside the ministry of mining with
vhom the mine maintains;

.= permanent working contactse o« ¢ ¢« ¢ o o ¢ o o o ¢ o o o

[ ] [ ] ¢ o L ] * [ ] L ] L 4 L 4 ® [ 3 o [ 4 o o°'n o > L] e o e ‘o [ ] L [ ] ®
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MANAGEMENT INFORMATION SYSTEM IN THE MINING INDUSTRY

Petr Kobert Lubomir Petras
Managers Centre of International Institute
Ministry of Fuels and for Applied Systems Analysis

Energy, C.S5.S5.R.

This topic has been in comparison with the initial
design intrinsicly reduced. The reason has been the very
short period for preparation, which unabled us to create
from quite vast material available homogeneous represen-
ting real range and approach to the solving of information
systems. And so we have limited ourselves only to those
parts, whose presentation is easy within limited time and
which can create the image about range of the solution.

The solving of information systems is the integrated
part of the solving of the management systems generally.
From the special system point of view the management
system is divided into s ub - s ystem of deci

sion-making, it means all non-algorithmized
transformations of information, and into the s ub s y s -
tem of information , which is represented
by collecting, transmition and storing and by all algorit-
hmized transformations. By the way, this decomposition
makes possible perfect appreciation of the human role in
the management systems and the determination of the level
of automation. The decision-making is in this conception
an atribute of man. Machines cannot make decisions.

It is not necessary to continue this meditation now.
We”ll return in several notes to the information systems.
We would like to stress that we consider the information
to be a property of society. If we look into the past,
we can see, that in the times of low productivity the
needs of society were material. The basic demands for



for people were food, housing, clothing. Even today these
needs are basic in the life of inhabitants of developing
countries. However the need of energy is playing higher
importance in developed countries. Hardly anybody rea-
lises that there is further shift and satisfying of the
needs of information is becoming the prime concern.

Shift
MATERIALS—— ENERGY ————w= INFORMAT ION

is and will be connected with changes in the needs as well
as the character of management. The inter-relation of these
classes will show the degree of development achieved. In
other words, there was a limited level of technological
equipment in production in the past, today there is a
limit to energy and basic raw materials. The shift conti-
nues, however, and there will be a problem in the future
to fully make the best use of and process the mass of
information available. Even today it is possible to watch
this position of information. The information system is
becoming a secondary production process. This means, that
more and more innovations in production will be reached
only on the bases of innovation in the information system.

The above facts, however, do not mean that the infor-
mation system has priority in solving the problems of mana-
gement. The decomposition of management is decision-making
and information. Dec ision~-making has
priority,the information systen
must serve managers . The statement seems
as clear and normal, but most deformations in practice
come from the fact that they aren’t followed.

To be concise, let us leave these types of meditations,
which are interesting for us, as they unite a series of
seemingly unconnected phenomena. Before we approach the
principles of solving information systems, we feel it is
necessary to say something about its extent. The quantification
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of information system was determined according to the
method DIS (Documentary of the information system). At
that time we were concerned with the most detailed
quantification in the enterprise and a research of the
extent of the information system OSTRAVA KARVINA REGION
- OKR (the largest black coal basin in the CSSR) was
made, which is until now the only quantification used
by the concern OKR known to us. The information further
given is considered as a general illustration of an
immense range of information systems. For us to be able
to consider these facts, I give as an example that the
most daring estimation as to the number of pieces of
information at a mine were about 100,000 items during
the year. In fact, in the first enterprise there were
40 million. It has proved again that when solving mana-
gement problems even the most progressive research wor-
kers tend to consider the situation as less complicated
than it really is. We still cannot content ourselves with
the reality, that every t ype of management
system with its wide range outa
does the current range of our
thinkd1ing . To idealise the real situation is
another mistake in solving the problenm.

And now to the figures, which concern only the
written information system. The range of written forms
at mines is in the range from 2,969 - 3,589 various types
of written forms. The forms from outside are in the range
from 857 - 1,078, that means 27,3 % to 35,7 %. The number
of forms used in the mine is from 1,907 - 2,511, that is
64,2 % to 72,7 %. About 500 forms are filled out for one
function by a clerk and remain with that function, that
means approximately 16 % of the forms don’t move. But
even in this case they are statistic materials (e.q. books,
cards, etc.) which are used mostly by their creators.

The facts about the time required to work out the
form from various points of view and the numbers of
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elementary pieces of information is interesting. The
following are figures in average:

- the number of forms worked out in one mine per
year is 43,720,000

- the work required per year to work out the forms
in one mine 652,000 hours.

The working out of forms requires about 60 % of the wor-
king time of office clerks per year.

A research at mines in the OKR show that up to
80 million pieces of information is worked out per year
costing 20-25 million crowns at one mine only. In spite
of this vast range of information, it is still insuffi-
cient to cover all the requirements of management. At
a mine 3,500 various types of forms are used whereas:
at a higher level of management the requirement is
10,000 various types., These forms are worked out for
various time scales and with various repetitions. This
means that this higher level of management (including
the lower level) hhas for its use about 2 miliard pieces
of information all together (we mean only written infor-
mation, fig. 1l). This amount requires 10 million hours
of work. When we consider this extent of informatih sys-
tem, it is necessary to have in mind, that the only aim
of the information system is its being fully made use of
by on all levels of management. According to estimations
their using in management is about 8 %.

In this case only putting automation into the infor=-
mation system means a fixed present day situation.

It is of no value to give more figures which are at
our disposal. We only would like to show the decomposition
of information according to the frequency within the time
on the figure 2,

We should like to mention some of the problems, which
effect the solving of information systems. The first most
serious one is the slipping of information systems from
the higher level of management to the lower ones. When
solving information systems, we often make mistakes by



-164-~

considering the limits of the information systems as
identical with the limits of the organisation of the
institution or with the limits of the levels of mana=-
gement. In fact they are not identical (fig. 3). Under
these circumstances an analysis is necessary. We can
speak about the creation of a model information system.
On the basis of this model we can determine that on one
level of management the information is used by higher
levels os management and as such these are not subject
to the lower level of management, The solving of the
enterprise information system concerns a much smaller
part than is generally supposed. This advantage is

only seeming, because by partial
solving we can t achieve those
results such as complex solutions of infor-
mation systems.

The result is that the sol-
ving must be led from the top
to the bottom . It means from the higher levels
" - of management to the lower ones. This conslusion is
the result os research of the process of integration,

The mentioned slipping of the information system
of the higher level into the lower one is really exten-
sive. For instance on the basis of the model made by
the method DIS we learned, t he mine s own
information system is only 20%
of all information in the mine,
When a solution is found for an information system at
the mine, only the above mentioned 20 % may be solved
and the remaining 80 % must be solved as an information
system of a higher management level (fig. 4).

The way of solving in the direction from bottom to
the top cannot be realized. The enterprise when speaking
about solving its information system, has the right to
solve only those 20 %, but the greatest problem is to
determine which 20 % is concerned. The generation chain
is so great that without making an adequate model, the
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solving of the problem is impossible.

Because of limited time we present only briefly the

basic principles of solving informatin systems, taking

into consideration as a matter of course the use of modern

architectures of information banks.

1.

The information system is very extensive and painstaking.
The basic aim of its solution is to attain its
professional management 1in
functioning and development .,

The corner stone of the information system 1 s a n
elementary information . There is

a big quantity of this information. A h a l f

step must be made in the solving
process. An expression is being made ~ i n forama-
tion set.

The information system is unknown. Therefore it must
be recognized and documented.,

The information systems mean a service for its users,
We work with the expression - active user,
This expression in our system solving gives the right
to put demands on the information systems and make use
of the information system and the duty to supply
information into the information system. By t h e
choice of active users the
solvers determine the range
of solving of the information
system.An active user may be for instance the
deciding process, the organisation department,
singular activity managers, ete.

5. The solving of the information system demands its

centralisation department which works
out the solution and makes the whole information
system function, It is called IC - Information
Centre.
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The solving of an information system must be done in
a complex manner for the whole level of management.
It s not possible to make only part solutions.,

The only decomposition of information systems into
sub-systems, it means information sets only the first
step is made, It 1 s necessary to

make generation chain informa-

tion sets (by the help of the method DIS) the
so called goal chains are gained. These are the true
subsystems of information systems,

The chain information sets are another subjects for
solving. What is important for us is the fact a 1 1
corrections made in one goal
chains will not over - step
its limit , For example the solving of the
whole IS of the enterprise will fall apart about into
3,500 sub-systems that can be gradually solved. The
goal chains are absolutely closed against any changes
within,
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A COMPUTER BASED PRODUCTION

INFORMATION SYSTEM

P.N. Thompson
C.W. Teale

Operational Research Executive

R. Richardson

General Manager, Bentley Colliery
All of the National Coal Board, UK

INTRCDUCTION

The past few years have seen the
introduction of mini-computers on an
increasing scale at collieries in the
British coal industry. These are being
used for controlling underground trans-
port systems, coal preparation plants
and fixed plaat (pumps etc.); and for
moritoring the mine eavironment and
face operations. A separate mini-
computer (termed a primary computer) is
dedicated to each of these functions.
The overall system under which these
computers operate is a common one which
is applicable at all collisriss. The
information collected by the primary
computers, other than that required for
immediate control, will be fed to a
secondary computer for analysis and
processing. This overall concept,
called MINOS (MINe Operating System) is
being developed by the National Cozl
Board's Mining Research and Development
Establishment (M.R.D.E.). Eventually
most of the data required by the system
will be captured automatically. For
exanple, the fact that a delay has
occurred on a face, together with the
duration of that delay, will be detec-
ted automatically via transducers link
‘linked to a primary computer. However,
the reason for that delay will, in all
likelihood, have to be recorded
manually. Such a system is currently
under development with the first trial
installations now being made.

It will, however be soma time before
these systems are fully developed and
in the intervening periecd it was thought
that useful experience would be gained
by using a secondary computer as the
basis for an information systez with
the prime data being fed in manually.
Accordingly a team compossd of staff
from the Board's Computer Services
(Compower Ltd) and Operational Research
Executive, under the directior of
Doncaster Area Computer Liaison Officer,
was set up to develop and insta211 such
a computer-based managemeat information
system at a colliery.

The team had the following terms of
reference:

(i) To study the information
currextly used by managemsnt at
the colliery.

(ii) To identify improvements in
quality, quantity and presentation
of information which would aid
management «

(iii) To identify the most effactive
and ecoromic means of providing
the information having regard for
all the latest computer and aut-
omatic data collection equipment.

(iv) To recommend how these techmiques
could be implemented to improve
control of colliery operations.
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THE COLLIERY

The colliery chosen for the exercise
was Bentley Colliery in the Yorkshire
coalfield. This is one of Doncaster
Area's ten working collieries and it is
situated about four miles north of
Doncaster town centre.

Traditionally, the colliery has
worked both the Barnsley and Dunsil
seams, and since 1972 all production
has been from the Dunsil seam which
lies about 1,900 ft below ground at
Bentley. Currently, Bentley Colliery
works three fully mechaaised faces, one
using a double-ended ranging drum
shearer and the others single-ended.
Two faces operate advance mining and
one retreat mining. Underground trans-
port is by conveyor. Output is fairly
steady at around three-cuarters of a
million tonmes per annunm, with over half
of this coal destined for power station
consumption. New rapid loading bunkers
enable a fast turn round for unit
trains. About 15% of the output is for
the domestic market, the rest go=s to
local industry, smokeless fuel plants
and miners fuel.

THE INFORMATION SURVEY

As a first step a survey was under-
taken to identify the existing infor-
mation flows. All colliery departments
and levels of management were consulted
and samples of forms in use collected.
From these a number of application areas
were identified and these are shown
schematically in Figure 1.

The forms were then znalysed to
identify the prime data which was being
recorded. Prime data is that informa-
tion which is based directly on physi-
cal occurrences and is not derived from
other data. For example, face advance,
face length and working height are all
items of prime data. Face production
however, is not, being estimated from
these parameters.

The data was classified into 17 major
fields of application, 9 of which
relate to production. It was noticeable
tha* some items of information were of
interest to one department only but, in

general, production detail was used by
zost departments. Since the data col-
lacted on production was so widely used
and processed it was concluded that this
field of information should be the
initial one for computer application.
The computer chosen was capable of
accepting data input manually and of
interfacing with the computers already
installed at the colliery for control-
ling underground transport and for
ronitoring the environment.

Work toward developing the basic
computer programs (software) was under-
taken initially at M.R.D.E. Compower
and O.R.E. then extended and further
developed this, writing additional
prozgrams and increasing the scope of
the software. Much of this work was
undertaken on-site at Bentley. Close
liaison was maintained throughout with
¥.R.D.E., who are still working in
similar fields, in order to ensure the
srstem was compatible with possible
future automatic data capture.

The computer and related terminals
ware installed at the colliery in April
1978 and a two-week trial of the system
followed, with full 2b-hour supervision
provided by O.R.E. and Compower,

Amendmen:s were introduced as a
result of experience gained during this
trial, and the first stages of the
system became fully operational at the
beginning of May 1978.

THE EQUIPMENT

The production information system at
Bentley Colliery is based on the
PDP 11/34 mini-computer manufactured by
Digital Equipment Corporation. This
computer, together with the other equip~
ment mentioned in this paper, is shown
diagrammatically in Figure 2.

Data is input to the computer via a
Tektronix 4006-1 graphical display
terminal located in the Control Room.

Another Tektronix is located in the
Deputies' (Foremens') Office for use
mainly by the Undermanagers and by on-
going face Officials. It is also planned
to install a Tektronix in the main
Management Office Block.
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Reports may be produced on any of
the Tektronix screens, or, if a more
permanent copy is required on a printer
(an LA36 Dec-writer).

The main control console of the
system is a Case Vistar visual display
unit. This is used by the Operator for
selecting (calling) programs and deter-
cining against which of the three
Tektronix they will run. The system
allows for all three Tektronix to be
used simultaneously by different users,
using different progranms.

Data input to the computer is stored
on an RKOS5 disk. At midnight the
computer automatically archives the
day's data to another RKOS disk, thus
producing a duplicate copy of all
information held by the system. This
reduces the chances of information loss
due to the failure of a disk. A disk
will hold the order of € months' 'data
before being full and requiring
replacement.

%
~— []

CASE VISTAR VDU

————

~—_ -\ﬁ

........

LAZ6 DEC-WRITER

A link between the PDP 11/34
(secondary) computer and the primary
computers (coal clearance, environ-
mental and production monitoring) is
currently being developed. This will
allow for the long-term storage/
analysis of primary data.

A CLIENT ORIENTED SYSTEM

A basic principle laid down early on
was that the system must be designed to
satisfy the requirements of the client
- that is the management concerned.
Individual managers have different
styles and indeed all collieries are
different to a greater or lesser degree.
While thers is obviously a central core
of information which is immediately use-
ful to management at all colljeries, the
system must be capable of easy modific-
ation to produce the information and
forms of presentation that any indivi-
dual manager conceives as being the most
useful to him. Unless this is sq, the
new system will not be used and the
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mansger will either revert to his old
system o, if that is not possible, a
feeling of irritation will be created.
The overall result being a deterioration
in the standard of the information
system as opposed to the planned
improvement.

At tne same time the system, once
developed, must be easily transferable
to other collieries. Otherwise a con-
siderable amount of effort will be
wasted in creating a completely new
system each time.

INFORMATION FLOW TO THE COMPUTER

The information flow int: the
information system at Bentley is as
follows:

Durirg a 3hift

durirg a shifty detail of machine
posizior zlong the face is collected
regulari- by the Controller. VWhenever
theres is =z stoppage on a face, the
reascn Ic¢r the stoppage and the current
mackine cosition dre reported by face
officials to the Control Room. (The
stop and re-start times of the face are
noted.) In general most delays longer
than abou® five minutes are reported in
this way.

The Controller inputs this delay and
machine position information into the
Computer via the Tektronix by answering
a set of simple questions. The data he
inputs is displayed back to him in the
form of a2 graph of machine position
against time for verification. His
familiarity with the 'usual' gradient of
lires on this graph usually enables him
to spot any unreported delays of signif-
icant duration, or other inconsistencies
in the information he has received.

A two-part code is used for input-
ting reasons for face stoppages. These
codes are fairly comprehensive and are
compatible with delay codes used
nationally within the National Coal
Board. Experience has shown that
Controllers have little difficulty in
usirg the codes, and we have found they
convey irnformation with an acceptable
level of detail for management needs.

Should erroneous data be input (as
may. happen, for example, when a delay
is reported initially as being due to
X but is subsequently found to be due
to Y) the Controller can correct the
information held by the computer. All
data input since the start of the night
shift of the previous day is accessible
for editing in this way.

At the end of the Shift

At the end of the shift ths Control-
ler inputs manpower figures, details
of the face end situation, and the
number of skips wound. The number of
roadway supports set, and the manning
on each development is cimilarly
processede.

Budgets/Standards

A file of budgets/standards/face
statistics is held on the coaputer.
This is updated as and when necessary.

The introduction of new faces to the
system, or the removal of exhausted
faces, involves the use of only one
program, and is carried out by colliery
personnel.

INFORMATION FLOW FROM THE COMPUTER

Reports produced by the system are
available on request to all members of
the Colliery's management team. Certain
reports are also produced and issued
regularly on a shift, daily, weekly and
monthly basis. It is not possible in
a paper of this length to outline all
of these but some examples will be
given.

In-Shift Information
The graph of face machine position
has already been mentioned. An example

of this is shown in Figure 3.

In addition, a log of a face's
performance to date in the shift is

also available.
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Figure 3 - Graph of Face Machine Position
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On the Tektronix located in the The machine position graphs and logs
Deputies' Office, the current reported described above may also be obtained
status of all production units may be by selecting the relevant Tektronix

displayed by simply pressing a button. keys.
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Shift-End Information fof that shift.
At tﬁe endi of each shift a printed An example of the report is shown
report is produced summarising perfor- in Figure &,
mance. This includes a completed log
Figure 4 - End of Shift Report
BENTLEY COLLIERY FACE FERFORMAMCE SUMMARY 17 3/79
SHIFT CUTS FLOUGHS SALEARLE METRES CUT PROL. DELAY MANFOWER
ESTIM. ACT BULG INDX., (MTN) ACT. BRBULG.

D34 '

navs 1.00 1883. 154 396 39. - 207 8 .8

FACE SHIFT LOG
FACE D34 nays 1- 3-79

TIHE STOQnN CHOCK CATEGGRY CAUSE
FERIOD (MINS) NO,

50 0 63 0 o 34

6 0 7:10 70 34 OTHERS SHIFT CHANGEGVER

7:10 9:32 142 34 GEOLDGICAL ADVANCE CHOCKS IN BAD GROUMD
F:32 93140 o o

2740 9240 0 0 FACE ENDS MG+ ~TURMROUND

P10 92150 0 40

?:30 10: 0O 10 40 FACE ENDS M.G.~-SUPFORTS
10: 0 10:20 20 40 QOTHERS SNAP TINME

16220 10:50 30 40 FACE ENDS M.G.~TIMEERING UP OQVER CHOCKES
10:50 11343 o 122

11345 12210 25 122 AFC ' RE~GRADE PANS LIFTING AFC
12010 12310 0 122 0THERS SHIFT CHANGEOVER




1.
2.
3.
L.

S.
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The headings of this report are:

Unit identification

Number of cuts made

Number of ploughs made

Estimated saleable tonnes (This is
based on standard tonnes per cut and
face length figures held in the
computer. These arz up-dated as and
when they change.)

Metres cut (This being required for
the Incentive Scheme monitoring -
described later.)

Budget metres cut (This budget
figure being the metres requirsd to
be cut for each man to achieve
standard task - as defined by the
Incentive Agreement for the Unit.)
Productivity index (This is a
measure of the efficizncy of the
performance per man deployed.)

Delay - minutes (This is the total
delay time reported during the face
available time, excluding snap time.)
‘‘anpower (The budget is the planned
manning level, and th2 actual refers
to the number deployed that shift.)

Currently this report is being

extended to include ripping performance,
actual depth of cut, and identification
of unreported stoppages.

BENTLEY COLLIERY FACE FERFORMANCE SUNHARY

The lower part of the report shows
an example of the complete face-shift
log with detail of time, machine
position and activity.

Eleven copies of the report are
produced automatically on the Dec-
writer and distributed to the manage-
ment team, those for the dayshift at
1.C0 p.m., and for the other shifts the
next mornirg.

Day-End Information

A colliery summary showing production

and manning details together with
percentage of target achieved on each
face, ani the run-of-mire tormnage for
the day is produced on a daily basis.
An example of the report is given in
Figure 5. ‘

This rerport may be produced at shiit-

end if required.
Longer Tern

A facility is available for an
analysis to be made of stoppages to an

face over any time period.
The user is free to choose:

(i) The face
(ii) The time period

20/ 4/79

SHIFT  CUTS PLOUGHS SALEABLE HMETRES CUT PROD. DELAY MANPOWER
ESTIM, ACT EUDG INDX. (MIN) ACT. BUDG.
010
DAYS 0.75 0.00 113, 118 310 38, 227 16 18
A/NOGNS 0.75 0.00 113, 118 233 S1. 220 12 18
NIGHTS  0.30 0.00 76+ 79 174  4as. 210 9 18
ALL 2.00 0.00 302. 315 717 44. 657 37 54
D14 :
DAYS 2.00 1.25 444, 416 365  114. 120 18 19
A/NOONS  1.00 2,00 222, 209 324 &4, 135 16 19
NIGHTS 2.00 1.25 444, 416 284 1436. 230 14 19
ALL 5.00 4.50  1110. 1040 %73 107. 485 48 57
D34
DAYS 1.00 188. 154 396  39. 217 8 8
A/NOONS  1.50 282, 231 347 ° 67. 235 7 8
NIGHTS  0.75 141, 115 396 29, 132 8 8
ALL 3.25 é11. 500 1139 44, se4 23 24
SKIPS WOUND ROM TONNES
DAYS 134 1005.0 ‘
"NOONS 137 1027.5 . -
NTGHTS 105 787.5  Figuwre 5 - Day-End Suamary
ALL 376 2820.0
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(iii) The time limit. Only delays of mechanical or electrical) are
greater duration than this are required, or all departments.
considered.

(iv) Whether or not stoppages over all Cumulative production totals and
shifts or just specific shifts manpower, machine shifts worked, and
are requiread. percentage of target achieved over any

(v) Whether the analysis covers: time period on any face may also be
produced.

- all categories and cause of

_ izgipiggpecific category (e.g. _ E*amples of these reports are given
all main machine stoppages) in Figures 6 and 7. ’
-~ Jjust a specific category and
cause of stoppage (e.g. main
machine ~ rack-a-track)
(vi) Whether only stoppages relevant
to a specific department (e.g.

Figure 6 - Delay Anaysis
1 MAR 79 - 7 MAR 79
DELAY ANALYSIS SHIFTS CONSIDERED= DAYS
ALL CATEGORIES OF DELAY
ALL CAUSES OF DELAY
DELAYS GREATER THAN 20 MINUTES

D34 FACE
CATEGORY CAUSE NO OF  TOTAL
. accs DURATION
NO. 1 MACHINE CABLE HANDLER 1 23
GEOLOGICAL ADVANCE CHOCK3 IN BAD GROUND 1 142
SUPPORTS ADVANCE CHOCKS 1 8s .
FACE ENDS M.G.~TURNROUND 3 137
FACE ENDS M.G.~TIMBERING UP OVER CHOCKS 1 30
#ACE ENDS T+G «=TUKNRQUD 4 128
AFC TIGHT TRACK i 1 20
AFC RE-GRADE PANS LIFTING AFL 1 2
GATE BELT REPAIR JOINTS (BUCKLES). 1 2
GATE BELT MATERIALS RUN 1 20
GUTBYE . BROKEN BELT 1 20
QUTBYE BUNXER FEED BELT 1 22
OTHERS OTHER STOPPAGES 1 20
697

DELAY ANALYSIS

1 MAR 79 - 31 MaR 79
SHIFTS COMSIDERED= A/NOCNS
CATEGORY REQUESTED= AFC
ALL CAUSES QF DELAY
DELAYS GREATER THAN 10 MINUTES

D34  FACE

CATEGGRY CAUSE - NG OF  TOTAL
_ OCCS _ DBURATION

AFC T.G. DRIVEHEAD ELECTRICAL 1 435

AFC ' RE~GRADE PANS LIFTING AFC T 13




Figure 7 = Period Production Report
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PRODQUCTION SUMMARY

D10 FACE
NO OF NO OF
§TRIPS n/C SHIFTS
11.73 12

ouRn
14
1
40
23
13
40
40
23
188
1s
20

L3
3¢

33
17

19
153
123
143
113

13
12

10
13

42
30

L63
112

MAJOR STOPPAGES (GREATER THAN

FACE ENDS

NGQ. 1 MACHINE
GATE BELT

NQ. | MACHINE
SUPPORTS
SUPPORTS

NO. 1 MACHINE

OTHERS
AFC

FAaCE ENDS
FACE ENDS

STAGE LOADER
NO. 1 MACHINE
FACE ENDS
SUPPORTS

SUPPQRTS
SUPFORTS
SUPPORTS
FACE E&NL3
FACE ENDS
SUFPORTS
SUPPQRTS
SUPPQORTS

OTHERS
FACE ENDS

QOTHERS
OTHERS

FACE ENDS
QUTBYE

FACE ENDS
FACE ENDS
FACE ENDS

FACE ENDS
FACE ENDS
FACE ENLS
NU. 1 MACHINE

OTHERS
OTHERS

NO.
AFC
N3, 1 MACHINE
FACE ENDS

1 MACHINE

22 SUPPORTS

43
10
10
70

165
113

Izat

ALL REFARTED [ELAYS,TOTwi

FACE ENDS
SUPPORTS
SUFPORTS
FACE ENDS
FACE ENDS

QTHERS
QTHERS

TQTAL

DELAY

METRES CuT PRAD FACE Had
ACT BUDG  INDX  Ons rToTAL
2092, 3149. 4.4 12.29 1=2
S MINUTES)
DATE
M.8. =TURNROUND 30CT
UATER HOSE 3ocT
BLOCKED CHUTE 30CT
WATER MOSE 3acT
ADVANCE CHOCKS JocT
IRON BOUND 3ocT
MACHINE FAST 30CT
DISPUTE DURING SHIFT 3ocT
RAM PLATES locT
M.G. ~TURNRGUND 30CT
M.G.~TURNROUND 30CT
CHAIN OUT 3F RACE socT
UATER HOSE 30cT
T.G. ~TURNRUOUND SocT
ADVANCE CHOCXS 30CT
CLEAN QUT CHCCKS agcT
ADVANCE CHOCXS s0CT
ADVANCE CHCCNS ACET
.G . ~TURNRCUND accT
1.G . ~TURNRCUND 40GT
ADVANCE CHOCKS, sacT
ADVANCE CHOCNS 20CT
ADUANCE CHOCNS +aCT
WORKING FACE END(S) ONLY acCT
T.8.-FACE END FEMIND 40CT
" WORKING FACE END(S) ONLY s0CT
WORKING FACS END¢S) ONLY «0CT
T.G. ~TURNROUND socT
BUNKER FEED RELT coct
#:G . ~TURNROUND . socT
M.G. -TURNROUND z
T.G. -PUSHAVER socT
T.0.~TURNROUND socT
M.G.=TURNRQUND socT
#.8. ~TURNROUND socT
WATER HGOSE SOCT
WORKING FACE END(S) OMLY soct
UORKING FACE EMD(3) ONLY socT
T.G. MACHINE 70 CUT BUTTICK  60CT
RE-GRADE PANS LIFTING AFC ¢0CT
T.G. MACHINE TG CUT BUTTOCN  &0CT
T.0.-TURNROUND s0CT
ADVANCE CHOCKS s0CT
.G .~TURNROUND saCT
FAULTY CHQCKS 4OCT.
ADVANCE CHOCKS 60CT
T.6. ~PUSHOVER &acT
M.G.-TURMNRCUND $0CT
WORX ING FACE END(3) ONLY 40CT
UORNING FACE SMD(S) ONLY adCT

OUFRATIDi=27 33

JocT .9 OCT

79

“INUTES

SHIFTS
Qo/T

SHIFT

DAYS
DAYS
DAYS
0AYS
pars
DAYS
DaYS

A/NUONS
A/NOQONS
A/NQONS
A/NQONS

NICRHTS
NIGHTS
NIGHTS
NIGHTS

DAaYs
Jars
DA(S
JAYS |
3AYS
Dars
DAYS
Dars

A/NQONS
A/NQONS

NIGHTS
NIGHTS

DAYS
DAYS
DAYS
DAYS
BAYS

A/NQONS
A/MOCONS
A/NOONS
A/NQQONS

NIGHTS
NIGHTS

BAYS
pAYS
UAYS
DAYS
DAYS

A/NOUNS
A/NQONS
A/NOINS
A/NQONS
A/NOONS

NIGHTS
NIGHTS
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The system has recently been extended
- to cover: :

(i) Development performance

(ii) Details/specifications needed for
immediate re-ordering, on failure,
of any item of equipment on a
production urit.

(iii) Delay trends over amy period up
to a meximuz 0f 13 weeks.

A data bank is being created which
will eventually ensble additional long-
term trends to be detected.

USES Orf REPORTS

All relevant discussions batween ‘le
colliery manager znd the other members
of{ the management “eam are centred
around the end-of-shift summary. All
weeltly and monthl: meetings that discuss
production detail a2lso use the informa-
tion derived from the computer - in
this case the del:y report.

Delay detail ca-= be quickly and
automatically extracted for an indivi-
dual delay type (or alternatively all
types of delay), e.g. detail of A.F.C.
delays on an installa‘ion since the
change may be regquirad. In this case
the printout will show the frequency,
duration and total delay caused.

The expected life of machinery can
be determined from such a log.

Machine gearboxes, haulage ends, etc.,
may be treated sicilarly, and providing
conditions of use remain stable a comp-
rehensive log of performance of equip-
ment can be deter=zined.

It is recognised that in a broad
sense a form of Method Study assessment
of machine performance can very quickly
be created by taking turn-round times,
time taken to cut, plough, operational
delays and efficiency. These can be
averaged over as many cycles as required
and over any time period since the
system was commissioned.

Incentive Scheme

During the pre-installation period a

national incentive scheme was introduced.
Broadly the basis is extra pay over and
above the day wage for output beyond

the agreed norm. In addition payment is
made when certain types of delay exceed
20 minutes. The computer-based infor-
mation system has proved to be invalu-
able for eliminating disagreements over
these payable delays.

First, the shift log is checked
against the Deputy's time sheet. Any
difference in time is adjusted to the
log and any delay payable as interrup-
tion to work agreed and initialled.
Delays not payable under the incentive
agreement are eliminated and the reason
noted. The 1nzs are kept and at the
end of the week, the information is
provided to the face team. Any
discrepancy between this information
and what the team expects can then be
d¢iscussed and agreement reached.

Faster Re-ordering

The computer system now holds infor-
mation on the major parts of the mech-
anical equipment used on each production
and development unit and this reduces
the delay in re-ordering. Each part's
name, number, NCB vocabulary number,
central store location aud bin numbers
can be displayed on the Tektronix in
the Control Room. A typical display
for the crawler tracks for development
machines at the Colliery is shown in
Figure 8. Thus the engineers have
immediate access to this information so
that the re-ordering process can begin
straightaway.

EXPERIENCE WITH THE SYSTEM

Basing the management information
system upon a secondary computer has
proved to be a success. The flow of
information has improved and manageument
at all levels use the reports and
request information from the system.
The Control Room operators are keen on
the system and have adapted well to it.
They can become fully conversant with
it within one week. Any occasional
user can-interrogate the data files to
produce a report with a few minutes’
instruction.
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Two major extensions are now under-
way. First of all this manual-input
system is being integrated with the
automatic data capture system developed
by M.R.D.E. Secondly, the feasibility
of a computerised manpower. deployment
scheme has been established and work
has just begun upon its installation.

LESSONS TO BE LEARNED

There are a number of lessons to be
learned from the experiences at Bentley
Colliery.

1. The principle of client-orientation
has proved to be fundamental in
obtaining management's enthusiasm
and cu-operation.

2. Development and modification of the
system has always been a co-operative
venture between managsment and the
technical personnel. This has led
to mutual understanding of the
problems involved in creating a
computer-based systemr that will
actually be used by ranagement.

3. Successful implementation of the
system undoubtedly benefited from
the 24~hour coverage provided by
the technical personnel during the
installation and training period.

L. Valuable experience has been gained
by management in the use of computer-
based information paving the way for
a system using automatically-captured
data. It is true to say, however,
that further experience and training
is necessary if the fullest use is
to be made of the system by manage-
ment, and if long term analysis of
information and trends in the data
is to be successfully interpreted.
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THE UTILIZATION OF MATHEMATICAL METHODS
AND COMPUTERS IN THE IMPROVEMENT OF
PLANNING IN THE POLISH HARD COAL MINING
INDUSTRY

Dr. inz. Eugeniusz Pawelczyk
Dr. inz. Antoni Madejski

Computer Institute of the Mining Industry

1. INTRODUCTION

The dynamic increase in the oufput of hard coal in Poland

is achieved by introducing into mines up-to~date techniques
and technologies and by modernizing of the existing collierics
as weckl as constructing new ones. That is why tlie plauners

have to face tiie probleoms concerning the continuouws dmproveuent
process of the uctual [forus and methods of wanagcument.
Permancnt improvemcnt of plamming that is achicved by wide
sprcad usage of scientific wethods of decision optimization
becomeé a matter of special importance. Great wossivilities
are’gffered by the application, for planning purposes in tiie
coal winig industry, of coumputer tcciiniques aund alrcady testcd
ulethods in the field of operation rescarch, sucih as nctworl.
anal-sis, lincar prograuwming and simulation ond also modern
wethods of econouetric forecasting.

Fal

The first steps of a wide range uvtilization of tlhiesc wcthods
in planning werc udertalken in tiie Polish coul mindiang industry
in the sixties. Ticy have been initiated mainliy by tle previous
centre of Lconouics, Urganization and Couputerization of the

Central .ining .L.anstitutc.
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Within a period of 1963-1966 as a result from a broad

training action among the managerial staff of entorprises

in the c¢oal mining industry, several attempts were made to
apply the PERT method for plemning and control in the reali-
zation of investment and production undertakings in collieries,
mining construction enterprises and in mining machinery

works [20].

Single atteupts of using in hard coal mines the so called
selection procedure algorithm for distribution of production
at sections and faces which developed in UK, have been made
in the years 1966-1969 [3]. At that time the linear pro-
gramming method was competetive to the selection procedure

used for solving these problems,

Contrary to the selection procedure the linear programming
method was applied for determining the working schemes at
given faces and sections by means of a computer [MJ.
Basing on the computer techniques and linear programming
method it became possible to carry out the study research
on the perspective development of coal mines on the mining

industry scale L11J.

By the end of the fifties the carried out research works
have shown the usefulness of the regression models usage
in forecasting for the purpose of planning the production

activity and the coal mine investment [9].

Later on this studies have created also the basis for joint

usage of the simulation method and the regression analysis
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for the purpose of the economic efficiency evolution of the
planned undertakings [12],

The gained experiences in the field of operation research
application for planning in the hard coal mining industry
have shown that the high labour - consuming process of data
aquisition made their propagation iméossible.

Quite often the problems of evaluating proper values of
input data basing on the running accountancy have occurred,
This resulted mainly from the shortcomings of statistical
information within the traditional system, which has not
assured the observation of attained results in the production
and investment activity according to conditions of its

operation,

Permanent application of the above mentioned operation research
methods in the Polish mining industry was made difficult due

to the complexity of data preparation according to the
required, by appriopriate computer optimalization program
packages forms,

It was also difficult because the output sheets have been
printed by the standard program packages in a forms that were

not suitable for the majority of the users,

The essential progress in the computer application and re-

search operation methods for planning problems was attained
as a result of works, originated at the end of the sixties,
on the MODEL OF COMPUTERIZED MANAGEMENT SYSTEMS IN THE HARD

COAL MINING INDUSTRY [10], [17].
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Due to the mutually integrated analytic~accounting and
planning systems and the usage of modernized book-entries
and recordings in the amalytical-accounting systems and

also due to the implementation of essential improvements

in methods and techniques of the perspective, medium-range
and operational plamnning of production investments, material
supplies etc, it was possible to create in the model con-
ditions for the permanent utilization of mathématical ne-
thods and computers in the planning practice of the coal
mining industry, The functional scope and the basic solutions
as well as the mathematical methods used in the planning
systems which form the MODEL OF COMPUTERIZED MANAGEMENT
SYSTEMS IN THE HARD COAL MINING INDUSTRY have been charamste-

rized in this paper,

Special emphasize was laid to those systems in which the best
progress was obtained within the range of substantial solu-

tions and by their implementation into industrial practice,

It is worth to mention that the solutions described in this
paper are the result of works carried out by a big group
of research workers which profit by the help of many specia-

lists from pilot mines and coal mine areas,

2. PRINCIPLES AND BASIC SOLUTIONS ADOPTED IN THE COMPUTERIZED
PROGRAM OF THE PLANNING ACTIVITY IN THE POLILSH HARD COAL
MINING INDUSTRY,

For the purpose of the computerized planning activity 15 big

computer systems have been distinguished in the MODEL OF THE

COMPUTERIZED MANAGEMENT SYSTEMS IN THE COAL MINING INDUSTRY

/fig.1/.
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Within the management process, they fulfil - in general -

two basic functions in the decision cycle, viz, L15]:

1° - Efficiency forecasts on different variants of the in-
tended activity within the field of production; invest-
ment, auxiliary and service facilities in the coal
mining industry,

2° - Performing, under the considered variants, such a selec<-

tion which, on assumed conditions and criteria will

assure an optimum economic effect,

These eystems are integrated both among themselves and with
other 20 analytic-accounting systems, The task of the last
systems is to exercise two remaining basic functions in the
decision cycle with regard to the event recording and current
evaluation of the operation efficiency, In this way the
planning systems together with analytice-accounting ones,
incorporated in the MODEL, create conditions in which the
computerization covers the whoie decision cycle connected
withtproduction, investment auxilliary and service activity
within the coal mining industry., The MODEL comprises all
levels and phases of management from data collecting and
analysis of a sufficient amount of source data to decision

making and control of their realization,

For achieving the highest management efficiency the following
rules have been applied in the systems of planning activity

computerization [15], [17].
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Setting production and investment plans on the basis
of multi variants planning offers the coal mines tender
for production assignments and resources for their

accomplishment,

The usage of advanced planning is based on the cyclic
updating of plans and keeping the time horizon as

a constant wvalue,

The usage of identical for all planning offers, foreccasting

methods of the evaluation of their economic efficiency,

Inseperable elaboration of production and investment
plans for all mines in one integrated proc¢edure of

investment and production efficiency evaluation,

Making an optimum choice of planning tender sets from

the viewpoint of all-branch c¢riteria and conditions,

Setting production and investment plans in such a way
and so detailed that they could be treated as a basis
for operatinéggixiliary and service activity plamming
systems which contain investment execution, material,

machine and device supply, employment etc,

Elaboration of plans for the auxiliary and service activity
based on the application of variant solution methods,
which enable to present solution sets with a given pro-

vision to the highest economic efficiency.

In order to create conditions for full introduction of the

above mentioned seven principles which improve the basic
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elements of the previous planning procedure into the mining
industry practice several detailed system and designprogram
solutions as well as solutions concerning the usage of
appriopriate mathematical methods have been used in the
MODEL OF COMPUTERIZED MANAGEMENT SYSTEMS, The main of them
" are {15] y [18]:

1. The application in the analytical-accounting systems of

modern bookeentries, recording and clearing methods, assuring
not only the profoundness of the intermal self-accounting
syétem, but also giving the universal information base for

the purpose of prognostic methods of decision efficiency

and optimization that are used in the planning systems,

Spécial attention is paid on the individualized observation
method of elementary economic proceedings, which enables the
recording and settling of expenditures with regard to different

the technique and production technologies,

2, Creating in the analytical-accounting systems highly effi-
cient information banks, equipped with univeral packages of
programs, which meke possible of getting such information
and analysis sets, which are not only useful for improvement
of the current management, but also - what seems to be more
important will "prompt" the planning services with appropriate

variants of planning offers ,

3. Applioatioh of similar as in the case of analytic-
accounting systems, such design - program solutions, which

enable the implementation and operation of particular systems,
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subsystems and sections or modules both in connection with
other systems/subsystems, sections or modules/ and indepen-
dently, These solutions have a remarkable significance for
the realization of the idea in step by step implementation
of the computerized planning activity in the coal mining
industry, The solutions allow for carrying out the works

by stages and for selective choice of computerization,

L4, Progressive "introduction" of improved, and quite often
more difficult /which require more computer time/ balancing,
forecasting and decision optimization methods into particular

systems,

5. Application of solutions enabling automatic generation

of optimized models by means of a oomputer /for example
automatic generation of linear programming matrices, detailed
networks and activity data in case of the PERT method etc./
and the automatic flow of statistical data, from analytice-
accounting systems, which are indispensable for creating

and updating econometric models /e.g. regression equations/

which have been assumed for the forecasting purpose,

6., Application of objective, scientific forecasting methods
/e.g. methods of regression analysis, simulation, analyses
of time series/ and of decision optimization /e.g. linear

programming, PERT method/.

7. The design, within the framework of particular systens,
of magnetic files, containing a catalogue of typical planning

elements with full technical and technological data /e.g.
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files with catalogues of typical development works together
with such information like: shift progress, number of working
hours per day, indispensable resources for carrying out

a given job etc./,

8, Replacing standard prints of optimized program packages
by output sheets in a form and contents adopted to requirements
and interpretation abilities of users on different management

levels,

9. "Transfer™ of all the most labour-consuming plamming
functions, comnected, for example, with the predicted evalua-

tion of the economic efficiency of planning variants, balan-

cing, forecasting the volume of needed resources, recording

of planning reports etc,

Although the introduction of many mentioned principles and
solutions into the management practice is extremely difficult,
it seems, that their performance can and should lead to
quality changes, both in maaners and planmning methods through-

out the Polish hard coal mining industry,

FUNCTIONAL RANGE OF COMPUTERIZATION SYSTEMS OF PLANNING
ACTIVITY

When realizing the principle of computerising by stages / in

accordance with the adopted priorities/ planning of all kinds of

activities of the coal mining industry 3 groups of planning

systems were distinguished in the MODEL, namely:
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= planning svstems of production and investment, which realize

forecasting the effectiveness and optimation of long-range,
five-year and annual plans of production and investment

activities of coal mining industry,

- planning systems of auxiliary activity which include opera-

tional planning of production and development work in hard
coal mines, central many years planning of fundamental

investments realization and executive potential and short-
term operational planning in the scale of enterprises and

areas of building-assembling and mining work,

- plamning systems of service activity which computerise

plamning of remaining economy fields managed, as a rule,
by specialized central organization units of the coal

mining industry,

The tasks performed in the management process by particular

systems entering into the composition of the mentioned, three

x/ .

groups are as follows ' :

A, Planning systemnms of production

and investment

1., System of long-range plannines of mines construction and
development /SPP/,

- Forecast of economic effectiveness of construction
and development of mines variants from the viewpoint of

all-branch criteria,

x/The description of tasks of individual planning systems

was taken from [17}.
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- Forecasting of productive and economic effects of branch
dovelopment and setting of long-range realization schedule

of indispensable investments.

2, System of five and one year planning of production
and modernization of mines /SPK/

- Optimum /from the viewpoint of all~branch economic
criteria/ allocation of production in individual seams together
with the choice of extraction technology and pointing to the
most effective modernisation investment in particular mines

and panels,

- Distribution between particular mines of the most effectiv
equipmént which due to the limited attainability is being

dispensed through an all-branch "allocation by tender",

B, Planning Ssystems of auxiliary

activities

1., System of operational planning of production in mines /SPO/

« Optimation of operational plans of shift system of work
at faces and of amount of persommel in the principal

professional groups servicing technological lines,.

= Evaluation of the output volume attainable as result
of application in existing production lines of new face
equipment and the increase of the amount of persomnel in

particular professiomal groups,

= Planning analysis of variants in the development

of production front,
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2. System of operational planning and control of the
development works /SPO-RP/

- Fixing and updating every month the manning and
equipment plans and time scheduling of development and moder-
nization works jobs acocording to their advancement in the
past month and also the attained in this time progress of
production faces « allowance being made for availability

of resources /employment, equipment etc./.

3. System of central planning of investment realization
and executive potential /SYSPRI/

- Annual and five-year planning of investment outlays,

- Central distribution of investment executive potential
for particular undertakings, tasks and investment projects

assumed in the annual and five-year investment plan,

- Simulation analysis and assessment of effects which
are to be anticipated in the case of inoreasing or reducing
the potential of particular execution sectors /change of
dates of putting into operation the investment projects,

influence of such changes on the production volume eotc,/,

L, Short-term planning of jobs in the investment execution
/ SOPR /

- Balancing the jobs assumed for realization in annual

plans,
= Short=-term planning of demand for basic resources

necessary for investment realization,
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~ Fixing and updating every month the manning and equipment
plans and the time scheduling of requirements jobs concerning
the projects according to investment plan and principles of

rational management of equipment and human resources,

C. Planning s ystems o f s ervicoce

activity

1. System of central planning of spares economy for mining
machinery and equipment /SCGZ/

= Forecasting of consumption and preparing supply plans by
assortments
/6f spare in particular quarters of the nearest planned year,
= Correction of the plan of spare supplies in particular

quarters of the planned year,
= long=term forecasting of consumption and preparing long-term

optimised plans of spare supplies.

2, System of central planning of supply with basic mine
equipment /SCGW/

= Assessment of the state of usefulness of the available

equipment from the viewpoint of scrapping policy.

- Variant assessment of possibility and effects of supplying
mines with new types of machinery and equipment allowing for
processing capacity of factories and profitability of overhaul

of the actually utilized equipment,

- Demand forecasting and optimum purchase plan of mine equip-
ment in engineering works together with the plan of withdrawal

of obsolete and introduction of new equipment types,
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3. System of overhaul policy planning /SCGR/

= Planning and monitoring of overhaul jobs carried ocout for

hard coal mines,;

- Assessment of the processing potential of repair shops
together with prognostic evaluation of effects of engaging

this potential for overhaul of equipment,

- Forecasting of demand for eccnomically Jjustified overhaul

services and drawing up the optimum overhaul plan,

~ Planning of technical preparation of overhaul production

in the central repair shops.

4, System of central planning of coal sales and deliveries /SPZW

~ Forecasting of the demand for coal with its consumers
with allowance for development of technique and increase of

effectiveneas of coal utilization,
- Optimation of the plan of coal deliveries, its transport

and reserves being at consumers and mines,

5. System of central planning of material supply in the coal
mining industry /SPZM/

= Prognostic balancing with reserves for material demands

for nearest year,

- Optimation of the plan of centralized orders for materials
and the schedules of their delivery together with optimation
of the extent and scope of activities of the network of central,
district and mine stores.

- Long-term forecasting of material consunption,
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6. System of central planning of employment wages and staff
development /SCGK/

- Forecast of the size of employment required for implemen-
tation of the plan of production in the nearest year and
five-year period having regard to the anticipated introduction

of technical and organization progress,

= Prognostic balancing of demands in the scope of employment
with the anticipated employment in the nearest year and

five~year period,
= Optimation of the plan of making up the employment,

7. System of planning of variant solutions in the scope
of production investments /SPMT/

- Current assessment of economic effectiveness of commissio-

ned underground modernization investments toghether with
comparative analysis of efficiency of the design and constructic

solutions used.

= Selection for investors and design offices of = under the
given conditions -~ the most effective design and construction
solutions as a basis for drawing up variants of modernization

investments,

8., System of planning forecast and effectiveness control

of research, development and implementation works /SPBW/

- Forecasting of cost and effectiveness of products of
research and development works together with revision of the
worked out forecasts after completion the research and

development phase,
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-~ Planning control of economic effectiveness of research
and development problems, subjects and tasks as well as of

institutes and organisation units implementing these works,

9, System of planning of finances and exporting services /SULF/

= Forecast and plan of the extent of demand for particular

kinds of funds with regard to the sources of their fimancing,

- Forecast of demand of the foreign countries for services
rendered directly by the mining sector together with the plan
of their implementation in the nearest year and the five-year
period,

Source data indispensable for realization of the mentioned
functions are attained by plamming systems primarily from
analytical accounting systems, Flow of information between
individual systems is presented on fig, 1,

In further sections the attention has been focussed on the

most important solutions adopted in the planning systems of
production and investment as well as in fundamental systems

of plamming auxiliary activities i.e, in systems in which
overwhelming majority of problems having the most essential
influence on the eifectiveness of management in the coal mining

industry are being determined,
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L, SYSTEM OF LONG-RANGE PLANNING OF CONSTRUCTION AND

DEVELOPMENT OF MINES /SPP/

The range of tasks presented in the precedent section,
falling to the SPP system is realized in two succeeding
stages {lj] .

In the first stage technico-economic assessment of effecti=-
veness of variants of comnstruction of new mines and reconstruc-
tion, maintenance and liquidation of operating mines is realized
by means of the program package of the SPP,1l subsystem, In the
second stage the selection of the sets of variants of optimum
mines, from the viewpoint of all-branch criteria and conditions,
is made by means of the program package of the SPP,2 subsystem,
The scheme of functioning of SPP,1l and SPP,2 subsystems in the
process of determining plans of the branch development is ilus-
trated in fig.2,

The technical design conceptions of the future development of
production and inwestment activity of mines are a basis of
determining the economic assessment of variant effectiveness
of mine perspective development what is carried out by means of
the SPP,1 subsystem (1] , [3 ] . It is assumed in SPP.1
subsystem that the elaboration of such conceptions belongs to

/ﬁgggéement—staff and design offices., The conception of construction
and development of mines according to requirements of the system
must inolude the scheme of development of deposit foreseen for
extraction in the period covered by planning, and also informa-
tion on anticipated technical level of the future exploitation,
The scheme of deposit development can contain only the location

of development workings without determining the time of their
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execution, Data on particular workings designed for realization

concern only their length and cross section, As far as operating
mines are concerned the development scheme must reflect also tﬁe
scheme of development of the part of deposit being already under
extraction,

The anticipated technical level of future exploitation is
determined by a small number of concentration indices such as
e.8. daily output from a single production face, capacity of
mining cars, average hoisting capacity of extracting vessel,
processing capacity per hour of the coal preparation plant,

The SPP,1 subsystem admits that, particular conceptions could
be completed with additional information essential for future
development of the considered mine, if necessary, Thus limita-
tions can be imposed on the sequence of mining if it is caused
e.8. by the conditions of surface protection, Limitations can
also be imposed to the number of simultaneosuly exploited
production levels, The SPP,1 subsystem requires moreover from
the designer the determination of the requested size of the
final output and indication of the time period for which the
analysis is to be carried out, Thus, the SPP system requires
from the designer or planner only these data which are the
result of their creative work in the designing process,

All the remaining information indispensable for making
technico~economic analysis of effectiveness of mine variants
is drawn by the computer from the magnetic file of the SPP

system periodically updated on the basis of data obtained
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directly from the system of accounting and analysis of
production processes in mines and the system of investment
activity of in the coal mining industry(IOS and ISB systems),
These files contain such data as normatives of headings driving
progress, pricelists of workings execution costs in various
conditions and by various technologies and also a nember of
technical indices as for instance air quantity which is required
to be conveyed to the mining panels per each ton of output, air
speed in various workings etc,

When the variant of development of operating mine is to be
analysed, the design and magnetic file data are completed with
statistical data obtained directly from the data bank of system
of accounting and analysis of production processes in_mines(IOS
system)and of the system of fixed assets economy(I-EAST syéte@.
These data concern the fixed assets of a mine, its annual
production costs, volume of output and actual disposition of
mining front,

SPP.1 subsystem analyse technico-economic effectiveness of
mine variants by means of simulation method connected with the
method of regressive forecasting [9] , [12] . The elaborated
simulation program package of the SPP,{ subsystem imitates in
computer the process of construction and then exploitation of
mines, During the simulated construction of mine the package
makes successive decisions with regard to the oriterion of the
earliest possible attainment of output keeping of course all

limitations resulting from the premises of rational exploitation
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of deposits, In successive determined by the user periods of
time /e.g., monthly, quarterly, semi-annual periods/ examined
are the needs for starting new mining panels to attain the
planned output of a mine, If necessary, decisions are made
concerning the development of new parts of deposit, In this
case also dates of construction of particular development
workings are fixed. Prior to starting the exploatation of every
new mining panel the traffic capacity of transport roads and
ventilation is checked up and also the possible desing limita-
tions relating to the sequence and mutual advancement of mining
panels and parts of deposit, The choice of panels for exploita-
tion takes place on the basis of the conducted economic calculus
within which the effectiveness of different decisions possible
in the given situation is compared. The measur¢of this effecti-
veness in the SPP,1 subsystem oan be the indices of unit profit,
unit prime costs, profitability or the index of investment oute-
lays per one ton of output, The choice of one of these indices
is each time decided by the user of the system which gives
appropriate information in the order card,

Forecasting the costs indispensable for determination of the
first three indices mentioned above takes place by utilization
of regressive model of the production costs, The regressive
model contains a set of funotions of the production process cost:
in the separated technological cross sections, The actual values
of independent wvariables occurring in the model are in great

part determined in the simulation process, It concerns primarily
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such variables as output of the mine and of particular mining
panels as well as variables describing the development structure
i,e, length of transport roads, length of operating workings,
average cross section of workings of particular kinds etc,

The values of independent variables defining the technical level
of design solutions are evaluated directly from design data

read into the computer by means of appropriate source documents,

Fixing the foreseen size of investment outlays for equipment
of the mine underground and for erection of surface projects
is carried out either by means of regression function of fixed
assets or by analytical method, In the latter case the advantage

,/g:ing taken of unit indices of investment outlays written in
the magnetic file, The outlays for development work are, however
always determined by analytical method using the price-lists of
Jobs contained in magnetic files of the SPP system,

Synthetic evaluation of technico-economic effectiveness of
particular variants of construotion of new mines and reconstruc-
tion, maintenance and liquidation of operating mines in the
SPP,1 subsystem is realized by means of discount calculus,

Full technico-economic characteristics of each considered
mine variant is presented in a number of results sheets
containing dynamic characteristics defining the output volume
in succesive years together with its disposition in particular
parts of deposit, prime costs of production and rumming of the
required investment outlays, Apart from tabular statements there

are presented diagrams of production and extraction costs, There
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are also given the time schedules of realization of investient
work and of exploitation of particular mining panels,

The optimation of the basic decisions in the scope of long-
range planning of construction and developuent of mines is
realized in the SPP,2 subsystem. For its execution, in the final
phase of calculations carried out by means of programs of the
SPP,1 subsystem a set is formed on .the magnetic tape containing
a collection of twenty five basic indices characterising in
a synthetic way the technico-economic effectiveness of each of
the considered mine variant, These sets of indeces concern the
successive 5 year periods, The mine variants data file hold
on magnetic tape are supplemented with directives of the mining
industry management, The directives /split into particular
five-year plans of the assumed planning period/ define the
extraction tasks of the mining industry end the assumed limits,
e.g. in case of investment outlays, The variants data and the
directives create input data for SPP,2 subsystem [7J .

On the basis of these data the programs of the SPP,2 subsystem
generate, the so-called, linear programming matrix fcr standard
ICL XDLA program package, During the generation of the linear
programming matrix additional constrains of the model are
automatically created, TheseCQRStraigg.se that to the actually
stated version of the mining industry development plan only one
variant of each considered mine can be chosen.

For the designed mines additional constrains can be created

assuring, by means of linear programming, the examination of
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profitability of delay dates of starting their construction

by five or a multiple of five-years,

The XDLA program package chocoses the variants of mines
for the long-range branch plan using the zZero-one programming
procedure, During calculations each of 25 basic technico-
economic indices of assessment of mine variants can be taken
into account as optimation criterion, Which index in the
g€iven run should be the basis of forming the criterion
function is decided each time by the user of the system who
gives appropriate information in the source document, In this
document the user determines also the period for which the

chosen index is to be optimised,

In the SPP system the possibility of developing few
propositions of branch development plans at different setS
of occuring constrains and different criteria of branch
development has been anticipated, It is assumed that the
updating of the long-range branch development plans by means
of the SPP system wili be carried out at least once a five-=year:
period with simultaneous keeping the permanent planning

horizon,

The optimation results are presented in the form of three
result sheets containing synthetic information about wmine
variants which entered into the branch development plan
and a statement of basic planning indices of the coal mining
industry for the period covered by the long-range plan,

Data contained in the result sheets of the SPP system facili-

tate the branch management to make decisions in which
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operating mines and according to which variant the ogtput
should be increased, in which the output should §§$%t§lpresent
level and which mines and according to which variant are to

be closed down, It facilitates also solving problems connected

with the settlement on which mining areas, in what time and

according to which variant new mines are to be constructed,

5. SYSTEM OF FIVE-YEAR AND ONE-YEAR PLANNING OF PRODUCTION
AND MODERNIZATION OF MINES /SPK/

SPK System in conditions of full implementation of the
COMPUTERISED SYSTEM MANAGEMENT MODEL starts the realization
of its functions in the period when fundamental decisions
concerning long-range development of particular mines have
been already made in the SPP system, The predetermined scheme
of functioning of the SPK system in the process of fixing

the branch five~year and annual plans is illustrated in fig., 3.

The basic functiomns of the SPK system are realized on the
basis of a specific "tender" of plamning offers prepared
by mines [5] on the branch scale, These offers concern, the
so-called, planning sectors and technological links of the
mine, The planning sector is a part of seam separated in the
mining area and taken into account for mining in the nearest
five-~year period, The technological links from the point
of view of the SPK system needs are elements of a simplified
technological scheme presenting the main roads of coal flow

from sectors to dispatching point at the surface,
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In offers prepared for planning sectors and technological
links the mines present variants of anticipated production
/modernization/activities. Fach variant is characterized by
mining conditions and foreseen technical level of production

realized in partioular sectors and links,

In the information concerning planning sectors the mine
determines particularly the following geological data: coal
resources,type of coal, moisture content, ash content, calori-
fic value, For each sector the earliest possible date of its
starting is also given, This date is defined by pointing out
one of the four time intervals of five-year planning period
which are: first, second and third year of the five-year
periéd and the common interval for the fourth and fifth year,
Mining/technical data for each production offer of a sector
includes: mining system, way of getting, kind of supports,
output concentration of a single longwall in the sector,
length and height of the longwall, labour consumption in the

sector, intensity index of development work,

In sectors operating at the moment of data preparation
the first production offer characterizes the actually used
mining system, Each new offer is prepared from the viewpoint
of reduction of actual production costs in the sector,

In planning sectors for which the proposed planning offers
take into account the use of equipment in short supply in
the scale of the branch it is necessary to prepare also

offers not requiring its usage,
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In the information concerning technological scheme for
every link there are data prepared by mine including daily
traffic capacity, length, monthly cost of its exploitation,
For links which are suspected of being able to affect the
output capacity the mine prepares modernization offers,

Each modernization offer is characterized in the mine by the
date of its realization and by the new traffic capacity of

the link it concerms,

The input data to the SPK system prepared in this way
by the mines is completed by branch directives. They state
the requirements the plan has to meet; they concern parti-
cularly the total output of particular types of coal together
with their quality parameters and the availability of machi-

nery and equipment in short supply.

All the remaining data indispemsable for carrying out
the optimation calculus assumed in the SPK system can be
evaluated automatically by computer, They concern the
anticipated production costs of the plamning offers, price
of coal sale and investment outlays comnected with moderni-
zation of technological links, It should be stressed, however,
that the solutions of the SPK system assume also the possibi-
lity of these values being given directly by the planning

services of mines,

Forecasts of production costs of particular planning
sectors in the SPK system are stated on the basis of regre-
ssion model of costs, As far as the operating sectors are

concerned the forecasts of production costs are Verified
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by a certain correction, The value of this correction is equal
to the difference between costs estimated by means of the
regression function for the past period and the costs virtually

borne in this period,

It is assumed that the price of the coal sale foreseen
for particular planning sectors is fixed on the basis of data
obtained from the system of accounting and analysis of the

production process of the coal mines(IOS system)

The investment outlays connected with the modernization
of technological links are established on the basis of price-
=lists of mining and construction assembling jobs written
in the magnetic file of the SPK system, which are ocreated
and updated on the basis of the data bank of accounting
and analysis of investment activities in the coal mining

industry system(ISB systeql

Calculations connected with selection of the optimum set
of planning offers for five-year and annual plan of the branch
in the SPK system are realized by means of XDLA linear
programming standard package, The linear programming matrix
in the lay-out and from fully complying with requirements
of XDLA package is generated automatically by the appropriate

set of the SPK system own programs [6].

In the SPK system tender of the planning offers prepared
by the mines is concluded on the basis of one of following
criteria; minimization of production costs, maximization of

production value or maximization of profit, For different
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pre-determined conditions e,g, for different output levels

a number of optimum five~year and annual plans can be obtained.
In successive versions of plans the area constrains concerning
e.g8. the production capacities of preparation plants servicing
Several mines or receipt possibilities of coal by railway
Junections can be also taken into account, In the SPK system
the possibility of imposing production limitations to parti-
cular planning sectors have been fo;%een. These can be, for
instance, requirements of attaining at least the determined
output from a sector or limitations of the mining sequence

in particular plamning sectors,

The essential results of the SPK system
are printed on six sheets which contain statements of basio
indices of each plan at the level of branch, area and mines,
comparative statements of indices of plans built up according
to each of three optimation criteria and the comparative

analysis of planning sectors,

The set of complementary information given on four result
sheets 18 designed for stability anmalysis of the obtained

plans at the level of branch management,

The result sheets of the stability analysis enable the
assessment of influence of an unit change of constrains given
when fixing the plan on the value of the optimation criterion,
From these sheets, moreover, assessment of diminishing value
of the optimation criterion is obtained in consequence of

replé&ng the offers chosen for plan with those rejected in the
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optimation process as well as evaluation of the influence
of parametrically changed values of constrains of linear

model on planning indices,

6. SYSTEM OF OPERATTONAL PLANNING AND CONTROL OF DEVELOPMENT
WORKS /SPO-RP/

Basing on the SPK ®ystem plans the SPO-RP system gives
more detailed plan of development and modernmization works
for replacing the completed mining front with a new onme
in the coming year,

The scheme of procedure of the SPO-RP system usage for
determining operational plans of conducting development

and modernization jobs has been presented in fig, 4.

The tasks set before the SPO-RP system, formulated in
section three, are realized by means of network analysis
methods and more precisely by utilization of the ICL PERT
program packages [8]. To reduce the labour consumption of
preparing the input data SPO-RP system anticipates automatic
generation of networks of develorment and modernization jobs
as woll as of the set of data characterizing particular
activities, These networks are generated on the basis of
statements of development and modermization jobs foreseen
for realization in the course of the nearest 24 months and
prepared by mines and on the basis of the catalogue of
typical Jjobs,

The catalogue of typiocal jobs inoludes the statement

of all typical i,e, repeatable in the scale of the branch
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or at least in scale of a group of mines, technologies of
conducting development and modernization work together with
the required for its realization unit consumption of resources,
In the catalogue to each typical job is ascribed the name,
identification number, number of working hours per day,
progress per onermonth, amount of the attained output and
information on admissibility of its interruption in the course
of realization. The resources of realization ascribed to each
typical job include the number of manshifts in total and
broken up by particular professions, unit consumption of more
important materials and kinds of utilized machinery and
equipment, As the catalogue of typical jobs is characterized
by high stability it is recordered on the magnetic file of

the §PO-RP system and is only periodically updated, The user
giving to the SPO=-RP system the network of development and
modernization jobs determines only the relationship between
the Jjobs, The technico-~organization relationship occurring
during realization of particular jobs and the volume of
required resources are formed automatically, In the statement
of jobs foreseen for realization it is enough to assign to
each job the number of typical job from the catalogue,

The data on activities concerning the development and moder-—
nization network are supplemented by the mine with information
on availability of selected resocurces in time, Moreover, the
mine makes out the statement of not limited resources whose
consumption will be followed during fixing the time schedules

of the jobs, In order to simplify as much as possible the
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process connected with carrying out the network analyses by
means of a computer a set of instructions and directives for
the PERT package has been prepared in the SPO=-RP system and
registered on the magnetic file, In these instructions three
kinds of analyses have been foreseen, These are: time analysis
of the project /containing all development and modermization
Jobs/,analysis assuming short supply of resources desigmned
for realization of the project and analysis assuming limited
time for realization of the project,

The time analysis of the project fixes the earliest and
the latest dates of realization of particular activities,
determines activities being there on the oritical path and
caloulates the reserves of time or delays with resard to the
directive dates of reaching some nodes pre-determined by the
mine, In two remaining analyses time schedules of jobs are
prepared with regard to resources needed for their realiza-
tion, In consequence of the analysis assuming short supply
of resources.time schedules are obtained in which at the
cost of possible exceeding of the required time-limits of
the project éxecution not-exceeding of the pre-determined
level of availability of the specified resources has been
assured, In turn, in the time schedule made out on the basis
of analysis assuming limited time of the project realization
exceeding can occur in the pre-determined limits of resource
availability,

In consequence of the analyses assuming short supply of

resources or limited time of project realization apart from
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the mentioned time schedules appropriate balances of limited
resources and application for the remaining resources are
attained in the tabular and graphical form,

The solutions of the SPO-RP system assure also the
possibility of making out for the group of mines entering
into an area the synthetic statements of global consumption
of particular kinds of resources, Such statements can assist
the area management to shift some resources to mines where
time schedules of realization of development and modernization

jobs are endangered,

7. STATE OF RESEARCH/IMPLEMENTATION WORK ON COMPUTERISATION

OF PLANNING ACTIVITY IN THE HARD COAL MINING INDUSTRY

Planning systems distinguished in the Model of Computerised
System Management in the ocoal mining industry are actually in
different phases of advancement of research/implementation
work, It results from the adbpted priorities of realization
of this work and alsc from the scale of difficulties of
substantial solutions, The relatively highest advancement of
the work has been attained in plannning systems of production
and investment and in basic planning systems of auxiliary and
service activities,

The study and design work on the long-range planning system

[SPP/ resulted in experimental implementation of simulation
programs package /SPP,1 subsystem/ in 19 mines which realize
the technical and economic evaluation of mine development

variants, About 50 different variants of long-range mine
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development have been analysed by means of SPP,1 program
package, This package has also been used for analysing the
effectiveness of merging the mining areas of two hard coal
mines,

At the same time for experimental implementation were
prepared the solutions of the SPP,2 subsystem which enable
choosing the optimum set of mine variants for the long-range
plan of the mining branch,

In consequence of a mine request revealed in the course
of experimental utilization of the SPP,1 subsystem work is
actually conducted on extension of its functional range by
analyses enabling making out the schedule of mining the
deposit with keeping the pre~determined qualitative parameters
of output such as ash content, calorific value and sulphur
content,

System of five-year and annual planning of production

and modernization investment /SPK/ has been brought about to

the phase of experimental implementation research on the
scale of mines of four coal mining areas, The implementation
research includes solutions of the SPK system which makes 'the
optimum distribution of production tasks between particular
planning sectors, indicate the most effective modermization
undertakings and distribute the equipment in short supply.

In many cases the resulting information pointing to bottle-
necks appearing in the capacity of technological production
links of mines and to reserves of mining front in the five-

year period has been used by areas and mines as analytical/
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consulting material being the basis of advance decision

making aiming at prevention of future production difficulties,
The attained progress of work on substantial solutions

of the SPK system allowed in the current year for the

extention of the range of its calculations by the analyses

of stability of the attained production plans, The practical

usefulness of the analyses is actually checked in the mines

of the Rybnik Coal Mining Aresa,

Among all systems of production planning the largest range

of implementation has been attained in the system of operationa.

planning and control of development works /SPO-RP/, Up to now

it has been applied by 52 mines, The results of the system

are used for preparing the obligatory schedules of development
work and as analytical material for determination of resources
required for realization of this work, Most frequently mines
show an interest for the system in periods of accumulation

of development work oI if the dates of starting new longwalls
are in jeopardy,

In the range of operational production planning in hard

coal mines /SPO/ the work conducted so far was concentrated

on the problem of optimation of operational plans of the

work shift system at faces and disposition of the personnel

in mine /SPO,1/ [14] as well as on the problem of using the
ICL PERT method for operational planning of development of
mining front in mine /SP0,2/, From the vf&point of the applied

solutions it is worth to mention the work wich was conducted
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on the first of the mentioned problems, In the SPO,1 system
the maximization of the average daily output of mine has

been adopted as optimation criterion wich at the permanent
persommnel available in the given month and equipment is
practically equal to maximization of productivity and minimi-
zation of unit production costs, For analysis purpose in

the SPP,1 system only longwalls Eeing in normal production
have been taken into consideration,

Assignment of personnel to particular technological
lines, allotment of mew technology and selection of the
shift system are realized in the SPO,1 system by means of
original procedure being the combination of methods from the
theory of reliability, gradients and linear programming, This
procedure leads to maximization of output by means of such
a distribution of production between particular shifts that
the highest number of production shifts is ensured in
longwalls with highest output and least labour consumption,
and such a distribution of personnel between given technolo=-
gical lines as minimizes losses caused by non-utilization of
available working time in faces with highest production
capacities and by means of such an allotment of newly intro-
duced equipment which guarantees its maximum utilization,

It has been assumed in the SPO,1 system that the shift
output of each longwall can be defined as a product of
potential output and of the so called reliability function
of the technological line longwall-loading point which value

depends on the persomnel and equipment of the line and the
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employed mining technology, The potential output means the
output which may be attained during the shift if there were
not any disturbances in production caused by brealk-downs, lack
of personnel and equipment and other organizational causes,
The relability functions for partiocular technological lines
are determined on the basis of statistical data ooncerning
the shifts worked out in the service of technological lines
with personmnel divided on face personnel, mechanicians,
electricians, carpenters and the remaining personnel and on
the basis of precise information of times of breaks put in
order according to causes of their formation,
The SPO,1 system has been experimentally tested in two mines,
These tests have proved that this system can be effectively
used only in mines provided with equipment for automatic
registration of work and break-downs in technological lines as
well as conducting precise record of shifts worked out on
behalf of the given line, Since the principles of entering the
events actually in force in the hard coal mines do not create
conditions for systematic keeping such record, futher work on
the development of the SPO,1 system has been suspended till to
the moment of implementation in hard coal mines of an improved
system of decreeing the economic events which will entail the
necessi:y of decreeing shifts to the specific sites of their
working out,

In all 153 investing units of the coal mining industry first

transistory segment of the system of central planning of

investment realization and excutive potential /SYSPRI/ has
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been implemented for industrial use, It includes planning of
annual investment outlays together with the analysis of
fundamental proportions of plan at the level of direct, superior
and general investor, In the framework of this segment solutions
for the chosen investment tasks have been started which enable
direct transmission of information input relating to investment
plans to the state system of central plamning CENPLAN,

System of short=term planning of jobs in the investment

execution /SOPR/ has been implemented for practical use in the

range of two segments, The first segment /SOPR,1/ basing on
technico-economic characteristics of jobs on projects presented
for contracting in the planning year, blances them with the
working capacities of execution enterprises and their department:
making up stock of orders, It makes up also collective schedules
for of investors, investment tasks, assortments of production
and many plan sheets for general executers, kinds of jobs in
particular quarters, The second segment /SOPR,2/, on the basis
of data collected in the first segment concerming the planned
material and financial scope of works and on the basis of
indices of material and financial outlays per unit of production
assortment calculated on the basis of statistical data from
analytical/accounting systems, makes up annual and quarterly
pPlans of costs and total employment, It draws up also the planmnec
demand for wages fund, professional groups of personnel, heavy
and medium equipment and bulk materials,

The first of the above mentioned segments of the SOPR system
has been implemented on industrial scale in five enterprises and

experimentally in further seven enterprises subordinate to the
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Building and Assembly Division of the Coal Mining Industry,
Moreover, this segment has been experimentally applied in six
repairing/buiiding plants subordinate to divisions of the coal
mining industry, The second segment was applied on industral
scale in three and experimentally in two enterprises of the
Building and Assembly Division of the Coal Mining Industry,
Actually work is being conducted on preparation of the
final version of the third segment of SOFR system, This segment
‘utilizing the modified ICL PERT program packagéﬁaetwork ana=-
lysis will make up the most rational, under the given conditions
of resource attainability, plans of realization of building
as?embling and mining jobs, Prooedures adopted in this segment
of the SOPR system are partly based on solutions used in the
SPO=-RP system, It concerms especially the way of automatio
generation of datailed activity networks, using the magnetic
file of typical jobs and principles of using the information
gathered in the system of accounting and analysis of investment
activity in the coal mining industry /ISB/., As opposed to the
SPO-RP system it has been assumed in the SOPR system solutions
being prepared that the modified ICL PERT program package would
automatically determine the most favourable technologies and
shift systems of executing particular jobs /from among the
previously prepared set of variants/, Making up the optimised
schedules of joLts realization the SOFR,3j segment will simulta-
neously prepare the information input for the aoctually
functioning SOPR.,1 and SOPR,2 segments, Thus the role of SOPR,1
and SOPR,2 segments - after the implementation of the SOPR,3

segment - will be reduced to printing all-embracing balancing/

planning statements [2 ] .
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Considerable progress has been attained in the system of

planning management of spare parts for mining machinery and

equipment /SCGZ/, Its fundamental modules which include foreca-

sting the demands and optimation of the plan of spare parts
supplies for machines for getting, loading, haulage, for
powered supports, have been brought to the phase of experimen-
tal use in five factories of mining machinery, eight central
repairing shops as well as in the Enterprise of Material/
Technical Turmover of the Mining Industry,

Taking into account great variety and variability in time
of factors influencing the spare parts consumption in the SCGZ
system a principle has been adopted of simultanecus use of a few
methods of forecasting the consumption amount of the given
part, The forecasts of consumption for the period of the
nearest year or for longer periods are determined by means of
so the called index methods while short-term forecasts by
methods based on analysis of time series, In the latter case
the method of expomnential smoothing, Box-Jenkins method and
that based on modified one~perameter Box~Jenkin’s formula with
automatic assessment of smoothing parameter has been mostly
used, The index methods applied in the SCGZ system are based =
generally speaking - on the usage of relationships arising
between consumption of particular spare parts and the number
of machines in operation and the volume of output attained
under the given geological and mining conditions and by means
of the technology used,

It seems that the SCGZ system - though containing still

a number of prototype solutions - can just now contribute to
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the substantial improvement of the widely understood management
of spare parts,

Relatively smaller advancement of work has been attained
with remaining systems of planning service aotivity of the
coal mining industry, The majority of them i,e, systems of
planning supply with basic equipment of mines /SCGU/, overhaul
policy /SCGR/, coal saleS and deliveries /SPZW/, material
proocurement /SPZM/, employment /SCGK/ and planning of variant
solutions in the range of production investments /SPMI/ - are
in the phase of final research and design work, while systems
of planning and control the effectiveness of research and
implementing work /SPBW/ as well as of planning export services
and financial administration /SKEF/ in the phase of conception
handling, In SCGW and SCGR systems - parallelly with jobs on
preparation of their final versions =« work has been conducted
connected with elaboration and implementation of segments and
modules of these systems of the nmature of introductory solu-
tions, When discussing the state of jobs on systems of plamning
service activity of the coal mining industry it izsi:hmention
the first, prototype segment of SCGK system being in the final
phase of research and designing/programming work, which realizes
by means of Forrester model the forecast of employment size of
mines indispensable for realization of the assumed plan of

production in the nearest year and five=year period,

CONCLUSIONS

The state of research/design work attained in the Polish

coal mining industry on computerisation of planning activity
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and experience gained in the course of implementation research

carried out so far Jjustify the formulation of the following

conclusions:

1,

Planning systems as integrated both with one another and
with analytical/aocounting systems and including the whole
of production, investment, auxiliary and servioce acnivity
of the coal mining industry create hitherto unattainable
conditions for improving forms and methods of management,
They enable in the plamning activity the preparation of
optimum decisions from the viewpoint of all-branch criteria
nad conditions, Equipped with the mechanism of forecasting
the effectiveness of the intended action and choice of
optimum variants of solutions they allow moreover to "close"
in the computer the decision cycles in all fundamental
ranges of activity of mines, enterprises and the whole

branch,

Condition of attainment the high efficiency and effectiveness
of using mathematical methods in computerised planning
systems is the application of sclutions enabling automatic
generation of optimation models and direct utilization of
information contained in data banks prepared in analytical/

accounting systems,

Taking into account the growing role of planning in raising
the effectiveness of management it is advisable to consider
jobs on computerisation of planning activity as one the
most urgent tasks in the complex of works aiming at impro-~

vement of management methods in the hard coal mining industry,
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The works in this range should concentrate in the first
Place on problems of computerisation of long-range,
five=yeoar and annual planning of production and investment
in thich overwhelming number of problems influencing the
effectiveness of management in the coal mining industry

find their settlement,

SUMMARY

The initial stage of wide-utilization of computers
and mathematical methods in planning were undertaken
in the Polish coal mining industry in the 60's. During
that time several attempts were made to apply network
analyses, linear programming and simulation methods
for planning purposes.

The essential progress in the field of applying
computers and operational research methods for planning
problems was attained as a result of work which origi-
nated at the end of the 60's on the MODEL OF COMPUTERIZED
SYSTEM MANAGEMENT IN THE HARD COAL MINING INDUSTRY.

For the needs of computerized planning activities 15 data
processing systems have been distinguished in the MODEL
and these systems are not only integrated among themselves
but also with 20 other analytical accounting systems.

The planning systems of the MODEL may be divided
into three groups. The first group is formed by planning

systems of production and investment, which realize fore-

casting and effectiveness and optimization of long-term,

five-year and annual plans of production and investment
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activities of the coal mining industry. The second group

consists of planning systems of auxiliary activities

which include operational planning of production and
development work in hard coal mines, central long-term
planning of basic investments and executive potential,
and short-term operational planning in the scale of
enterprises and divisions of building-assembly and mining

work. In the third group there are planning systems of

service activities which computerize the planning of

remaining economy fields normally managed by specialized
central organizational units of the cocal mining industry.

The authors have presented, in their paper, the
functional scope of particular planning systems as well
as the basic solutions and mathematical methods applied
in these systems.

The solutions enabling automatic generation of
optimized models are applied in the planning systems.
For the needs of automatic generation the appropriate
magnetic files have been designed in these planning
systems. The automatic flow from the analytical accounting
systems of statistical data have also been applied.
Replacing the printouts of the standard optimation pro-
gram packages by means of the result sheets in the form
and content adopted to user requirements and the inter-
pretation possibilities on different management levels
is in common use.

The solutions of planning systems enable the trans-

fer of the most labour consuming planning functions
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associated for example, with the predicted evaluation

of the economic efficiency of planning variants, etc.,
to the computer. Planning systems distinguished in the
model of computerized system management in the coal
mining industry are actually in different phases of
research/implementation development. It results from
the adopted priorities of realization of this work

and also from scale of difficulties of substantial solu-
tions. The relative high advancement of this work

has been attained in the planning systems of production
and investment and in basic planning systems of auxiliary
and service activities. The experiences gained from
implementation show that the performance of planning
systems can and should lead to quality changes, both

in manners and planning methods throughout the Polish

coal mining industry.
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