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Abstract: Power plant structure can be introduced in different ways. One of such ways is the tables used is structural 
analysis, which take into consideration organisational and technological divisions or determine directions of technical 
development in enterprise with use of simulation methods. All methods that optimise management decisions can be 
introduced as right structural models.  
It is necessary to think whether for Management System there is possibility to create universal structure, which allows 
building management structure model. The model has to fulfill certain requirement at the same time as simple as 
possible to implement to management computer system as a module of integrated system.  
The paper it is a trial of theoretical introducing of such model, which take into consideration streams of management 
system elements and decisions and their interactions. This model consists of matrix mutual connections of the system 
elements and decisions. 
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1. INTRODUCTION 
Management system present itself as formal 

arrangement composed from ordered two elements 
of systems A and set R of their characteristics or 
relation between them. 

 
S - (A,R) 

 
where: 

                            A = {a1, a2, ..., an} 
                            R = {r1, r2, ..., rn} 
 
If Rp means  p – reasoned relation set between 

elements of set A, that ensure inclusion 
 
                             RAR pp ∩⊂  
 

where:  Ap = A x A x ... x A means p times Cartesian 
product of set A by itself, so p – is Cartesian power. 

 
The most interesting in power plant management 

system S are R1 and R2 sets 1- reasoned relation (the 
characteristics of elements) and 2- reasoned relation, 
that is links of A set elements in two elements, so 
the characteristics of two elements. 

 
2. POWER PLANT SYSTEM 

For instance: in power plant supply department, 
where a1, a2, ..., an are elements of supply system (or 

“more precisely” subsystem) are parameters of 
supply – R2 set can mean set of prices or other 
parameters of supplied materials (fuel – coal, gas, 
and other materials). Owing to fact that the 
management system S is functioning in the space 
Ω , and which it is a proper part of this space: 

Ω⊂S , is indispensable accomplishment of 
generalisation of this problem. 

 
In introduced record 

                             
S = (A, R, R*) 

 
sets A, R  and R* elements of the management 
system of internal and external relation might be 
shown as sum (or sequence) of multitude elements  
relation. In this way it obtains deeply and more 
detailed entrance to structure of management system 
S.  

Therefore, it could be 
            

S = (A, R, R*) 
 
where: 
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or 
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Power plant management system (S) of enterprise 

creates set of elements, internal relation between 
elements of this system and external relation among 
elements of S system and elements of surrounding 
S’.  

Basic generalised convergence: 
 

S=(A,R,R*) 
 
is a base to initiate more detailed elements of the 
management systems, which then is a sequence: 
 

S=(M,B,L,Z,W,R) 
 
where: 

R- set of relations, 
M- inventories, 
B- material base, 
L- workers, 
Z- power plant actions 
W- realisation of actions determining the 

existence and function purpose.  
 
Owing to practical reasons as elements of 

management system assume: 
• integrated computer networks which make 

possible inflow of information streams; 
computer system is only a tool in executing 
the purpose,  

• technical resources, which move and store 
material stream, 

• managerial personnel, which through 
managing of all power plant actions create 
various decisional variants in the field of 
managements system.  

To carry out characteristics of power plant 
system, in methodical procedures is required 
adoption of the basic component of system, to which 
belong: 

1. purpose, directed on activity of all 
subsystems  

2. exits, as a derivative (function) of purpose in 
the form of results of system’s activity 
(products or services), 

3. entrances, which decided on power system 
(materials, information, staff), 

4. transformation process of entrance on exit 
determined as a sequence of basic process 
actions, 

5. surrounding, created by suppliers, receivers, 
distributors, banks etc., 

6. equipment, to which belongs buildings, 
transport resources, machines, 

7. human resources i.e. number and structure, 
qualification and abilities. 

 
Presented parameters and attributes of power 

plant management system show that for basic 
condition of functioning assumes junction of the 
component parts. The diversification concerns the 
extent of junction, which can be measure by scalar 
or vector. Scalar measurements are characteristics 
for physical and chemical systems as well as in a 
certain measure for social systems. For binding 
energy judge the junction measurement. Economic 
systems and also management systems are subjected 
to other measurement of character. Vector, or vector 
– quantitative dimension is a typical measurement of 
junction management system. Numerous theories of 
measurement are a sufficient base to state that 
actually there is no universal measurement of link 
power. Its essence determines components’ nature 
and junction links. To assume many of guidelines 
range of link power fulfils closed range [0, 1].  

 
Undertaking above relations assume that for m≥  

2 s1, s2, s3, ..., sm elements which create management 
system S, i.e. S ={ s1, s2, s3, ..., sm} , are represented 
in three – dimensional space R3 by suitably not zero 
vectors: .,...,,, 321 mwwww rrrr

 We implement 
measurement of connection μij   si  and sj elements of 
system S as 
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From definition of measurement μij ensues that  
 

0 ≤ μij ≤ 1, 
because jiii wwww rrrr

⋅≤  

 
to carry out  u ji ,    for i, j= 1,2 ..., m (i≠ j) among 
elements s i  and s j  of the managementsystem S we 
can determine numerous measurement u (S) 
connection of system S or measurement of link 
power of system S as arithmetical average: 
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that is 
 

u (S)=
)1(
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From the characteristics of arithmetical 

average follows that  
 

0≤ u(S)≤ 1 
 

cause u ∈ji, <0,1> for each two elements (i,j) 
 
If u(S)=0 it means that system S will find in 

disintegration, however when u(S)=1, it assumes 
that system S is maximum bounded or has 
maximum connection. 

Based on analogy we indicate on relationship 
in the range of assumed values through the 
elements of management system. 

 
Elements s i , s j  are consistent, when u ji , =1 or 

u ji ,  is closely to number 1. 
Elements s i , s j  are inconsistent (or conflicted), 

when u ji , =0 or u ji ,  is closely to number 0. 
 
Designing management system S has to avoid 

couple of (s i ,s j ) two inconsistent elements through 
elimination s i  element or s j  element. Process of 
choosing s i  or s j  elements to elimination might be 
consist in calculation two numbers: 
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If a = b,  s i  element or s j  element is eliminated 

from system. 
When a < b, “more conflicted element” it means 

s i  element is eliminated. 
In case when a > b, s j  element is eliminated. 
 
To order the process of elimination some (more 

conflicted) elements, certain measurable criteria 
should be given and have to be fulfilled e.g.  

 
pu ji ≥, ,      where 0 < q < 1 

and 
qSu ≤)( ,      where 0 < q < 1 

 
To hard criteria may lead in certain cases to 

elimination m-1 elements from among 1s , 2s , ... 

, ms , that is almost annihilation of system S. 

It means that numbers p,q∈(0,1), should be a 
subject of detailed analyses of the management 
system in aspects of measurable categories. 
Therefore initial thesis is confirmed and according to 
it, designs of the management system relay on vector 
or vector – quantitative dimension.  

In present management systems special part falls 
to computer science technicians. For basic 
conditions of using information and computing in 
management might be recognised (Hanus & 
Kasperek 1997) 

• information as a subject of energy 
production processes, 

• inflow of development of computer science 
to model of management system, 

• interaction of computer systems to 
management systems. 

To judge the information as an object of flow 
thereby it is placed in management system. 
Processes of information flow in time and space are 
identified with processes of physical goods flow. 
Engaged equipment, which makes possible 
accumulating, processing and sending information is 
more efficient but costs of buying its are high. 
Moreover not large experience of enterprises, which 
sending necesarry information cause that nowadays 
it’s very hard to call aforementioned information as 
a “splendid good” flowing in the management 
system. The works are conducted systematically and 
lead to improve the computing techniques using in 
management systems. Working out computer 
programmes in which basic parameters that describe 
management system are taken into consideration and 
conduct to improvement of venture in this domain.   

Necessary data accumulating on enterprise’s 
needs may come from inside or outside. External 
data come from managerial researches and 
monitoring of surrounding (continuous researches). 
Above-mentioned researches may include 
accumulation from the original or derivative sources. 
Taking advantage from original sources rely on first 
time data collecting required by given research. In 
external sources of managerial information can be 
made the division on domestic and foreign sources. 

The using of original internal sources can 
concern in particular (Hanus & Kasperek 1997): 

• measurement of product quality and 
additional services; 

• estimation of functioning of distribution 
system as well as its reliability and 
flexibility in delivery’s realisation; 

• spatial placing of distribution partners, final 
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customers;  
• to carry out interviews with workers in order 

to improve functioning of system – 
monitoring company’s inside; 

• general estimation of company’s activity. 
Connection of effects from carrying out data 

analysis and obtained information from external and 
internal sources gives full image of enterprise’s 
situation.  

Model of management system was shown in the 
form of block diagram, but nowadays sciences of 
management admit this form of projection as 
insufficient. In order to effective running of analysis, 
the contemporary tools which assist analysis 
processes, which using computing technologies have 
to be taken into consideration. That is way 
formalisation of records has to very high. Those 
requirements fulfil method of Matrix Structures 
Show (EMPEES) of economic systems worked out 
by W.J. Wesołowski (Wesołowski 1996). Directed 
matrix record clearly demonstrates the couplings, 
which have character of feedback. Their records lay 
symmetrically spread on oppose sides of zero 

diagonal line.  
Matrix, closely formalised projection of structure 

of management showed in table 1, makes possible 
full exploitation of computer aid in the process of 
management. 

 
Using the matrix projection of elements’ 

configuration and streams, the relation φik, created 
by particular elements Di and steering flow of 
interactions of streams skl as function of relations 
may be presented. Above – mentioned relations are 
follow: 

• relations  zki  flowing from subjected 
elements, 

• relations dij flowing from procedural 
elements. 

Using here and aforementioned characteristics of 
matrix record allows read for each element all links 
ingoing to its and outgoing from its.  
And so: 

 
 

Table 1. Matrix projection of elements configuration as well as procedural and subjected streams of 
management system of work security in power plants 

 

 W1 W2 W3 W4 W5 W6 D1 D2 D3 D4 D5 

D1 φ11 φ12 φ13 φ14 φ15 φ16 0 d12 d13 D14 d15 

D2 φ21 φ22 φ23 φ24 φ25 φ26 d21 0 d23 D24 d25 

D3 φ31 φ32 φ33 φ34 φ35 φ36 d31 d32 0 D34 d35 

D4 φ41 φ42 φ43 φ44 φ45 φ46 d41 d42 d43 0 d45 

D5 φ51 φ52 φ53 φ54 φ55 φ56 d51 d52 d53 D54 0 

W1 s11 s12 s13 s14 s15 s16 z11 z12 z13 Z14 z15 

W2 s21 s22 s23 s24 s25 s26 z21 z22 z23 Z24 z25 

W3 s31 s32 s33 s34 s35 s36 z31 z32 z33 Z34 z35 

W4 s41 s42 s43 s44 s45 s46 z41 z42 z43 Z44 z45 

W5 s51 s52 s53 s54 s55 s56 z51 z52 z53 Z54 z55 

W6 s61 s62 s63 s64 s65 s66 z61 z62 z63 Z64 z65 

 



Janusz Krzysztof Grabara / Computing, 2007, Vol. 6, Issue 1, 91-95 
 

 95

Relation ensuring from inventories M (D1) 
φ11 = f1(d12, d13, d14, d15, d21, d31, d41, d51, z11, z21, 

z31, z41,z51, z61) 
 
relation ensuring from material base B  (D2) 
φ22 = f2(d21, d23, d24, d25, d12, d32, d42, d52, z12, z22, 

z32, z42 z52, z62) 
 
relation ensuring from properly work of people 

who realise power plant actions  L (D3) 
φ33 = f3(d31, d32, d34, d35, d13, d23, d43, d53, z13, z23, 

z33, z43, z53, z63) 
 
relation ensuring from power plant actions  Z 

(D4) 
φ44 = f4(d41, d42, d43, d45, d14, d24, d34, d54, z14, z24, 

z34, z44, z54, z64) 
 
relation ensuring from realisation of exercise 

determining the existence and function purpose W 
(D5) 

φ55 = f5(d51, d52, d53 d54, d15, d25, d35, d45, z15, z25, 
z35, z45 z55, z65) 

 
Such record of model of management system is 

favourable for its implementation to structure of 
integrated management computer system, because in 
unequivocal way allows to determine relation and 
give adequate weights to particular elements in 
pursuance of their range of interaction.  

Matrix record of investigated structure will 
provide identification of those relation as a function 
of factors ingiong to framework of system. It will be 
relations effecting on particular elements of 
management system and flowing from blocks 
detailed determining relation occurred in system. 
Those relations can be assented to binary record and 
then present them in graphical way. In this purpose 
it is possible to apply two – valued Boole’s algebra 
(presented by Shannon in 1938). This algebra is 
known as algebra of switching system. Boole’s 
algebra is used in practical way to describe systems 
built from two – state relays. Those relays are able to 
achieve two states: state of conducting – described 
as 1 and non – conducting state described as 0. 
Using this algebra is a consequence of analogy and 
because of it is, can be made certain interpretation of 
the management system. When all elements and 
relations of management system are taken into 
consideration, the function described them (formal 

record) will equal a value 1 and it means initiating of 
efficient management system. However if one of 
elements, which create the management system 
won’t be taken into consideration, the value of 
function is equal 0 and it means lack of efficient 
management system.  
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