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Rezumat. Extinderea tehnicii de calcul pentru automatizare, informatizare şi monitorizare, implică conceperea şi 
materializarea echipamentelor complexe de achiziţie de date, procesarea, monitorizarea şi transmiterea datelor prelevate 
din procesele de inalt nivel-distribuţie. Astfel este prezentat echipamentul de achiziţii date pentru măsurări energetice, ce 
includ parametrii de calitate a energiei electrice, echipament încorporat într-un sistem de dispecerizare, în scopul 
monitorizării şi stocării măsurărilor electrice, preluate de la celulele electrice ce compun staţia electrică supravegheată. 
Elementele componente distincte ale sistemului de monitorizare sunt: echipamentul pentru achiziţia locală a datelor 
(LDAqE), echipamente pentru achiziţia locală de datelor subsistemului sincronizat, subsistemul de comunicaţie a datelor, 
subsistemul pentru procesarea, stocarea şi afişarea datelor şi software pentru procesarea datelor la nivelul dispecerului şi 
la nivelul echipamentului de achiziţii date. 
 
Cuvinte cheie: calitatea energiei electrice, transmisie de date, managementul sistemului energiei, măsurări, traductoare, 

achiziţia datelor, dispecer. 
 
Abstract. The extension of computational technique for the generalization of automatics, information and process 
monitoring involve the conception and materialization of complex data acquisition equipments, processing, memorizing 
and sending data taken from those processes at a higher level - dispatcher. In this way, it is presented data acquisition 
equipment for energetic measures including parameters for quality of the electric energy which is incorporated in a 
dispatching system aiming the monitoring and storing of electrical measures which are taken from electrical cells which 
compose the supervised electrical station. There are distinguished the component elements of the monitoring system: 
Local data acquisition equipments (LDAqE), Local data acquisition equipments synchronization subsystem, Data 
communication subsystem, Processing, storing and data displaying subsystem and the software for data processing at the 
dispatcher level and also at the local data acquisition equipment level. 
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1. INTRODUCTION 

When it is analyzed the efficiency of a 
production process there appears the problem of 
the consumption of the electrical energy which 
represents a vital source for each factory. A 
sustained activity for maintaining the internal 
electrical energy consumptions at reduced levels 
explains the worries of many managers regarding 
the way in which the electrical energy is consumed 
inside the factory they run.  

The recent implementations based on power 
electronics provide a lot of advantages related to 
the designing of some high power electrical 
drives with variable speed, such as the increase of 
driving system performances. Unfortunately this 
kind of equipment added new quality problems to 
the existing ones. The new problems are related to 
the electric nature waveforms distortions, with 
direct impact over the consumers supplying.   

The energetic effects that affect the electric 
energy quality must be precisely evaluated in 

order to their consecutive limitation. The quality 
parameters measurement is related to the existing 
voltage level, to the data acquisition time speed, 
to the employed numeric algorithms. Test and 
isolated implementations were recently performed 
in our country and abroad, but none became a 
market leader.  

The measures taken into consideration included 
the implementation of a monitoring and control 
system of the energetic installation, with the 
purpose of automat supervision of the electrical 
energy consumed capable to issue the necessary 
information for the reduction of the energy and 
installation’s automation costs.  

The monitoring system for the electrical para-
meters is designed to go on two main directions: 

►The acquisition of the characteristic para-
meters of the electrical station (voltages, currents, 
powers, auxiliary contacts of the switching ele-
ments), processing these parameters and sending 
them to a superior level (dispatcher) through a 
physical data transmission medium. The taken 
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signals are used for permanent monitoring of the 
functioning of the electrical distribution station. 

►Synchronous acquisition, on a determined 
period of time, of a set of characteristic parameters 
of the transient regime when an error occurs in the 
monitored electrical station. The set of data stored 
during the error period is then sent to a computer 
where the interpretation of data is done by the help 
of a dedicated program. 

2. THE MONITORING SYSTEM; 
ARCHITECTURE 

To accomplish the two main directions, there 
was designed a complex data acquisition, data 
sending and receiving system [5], [7], [8], which 
has the block diagram presented in Fig.1. 

The system functions must provide: 
► determination of electric energy quality 

parameters that should consequently result in 
measures for improving of qualitative and quan-
titative efficiency of energetic consumptions;  

► events recording, in order to detect the 
faults causes and the repeated connections and 
disconnections over electric lines.  

► permanent and real time visualization of the 
characteristic measures for the electrical station 
(currents, voltages, powers, energy, power factors, 
auxiliary contacts); 

► visual and sound alarm in case of outrunning 
pre-established range for any of the monitored 
measures; 

► visual and sound alarm in case any equip-
ment faults (fails of communication lines, fails of 
data collecting equipments, etc.); 

► recording information into a database 
(dispatcher), assuring the possibility to process data 
on the network server computer or on any 
workstation connected to the network; 

► graphical display of the measures taken from 
the process, on time periods defined by the users; 

► printing of consumption diagrams and 
specific diagrams on time periods defined by the 
user; 

► interconnection into a computer network; 
► data transfer to a central dispatcher. 

2.1. Processing, storing and data displaying 
subsystem 

This subsystem is composed of an IBM–PC 
computer and the software which allows storing, 
processing, displaying and printing data taken from 
a maximum number of 255 local data acquisition 
equipments (LDAqE) from electrical cells. The 

computer is integrated in a LAN at the dispatcher 
level, allowing data access to authorized users. 

2.2. Data communication subsystem 

This subsystem is composed of equipments for 
connecting to the optical fiber environment 
(equipment at the dispatcher’s level and equipment 
for each of  the electrical cell  from the  perimeter 
of the supervised station) which assure communi-
cation at high  speed  and  high  security  between  
the data processing subsystem and the local data 
acquisition equipments. The proposed subsystem is 
immune to the electromagnetic interferences and 
assures galvanic isolation. 

2.3. Local data acquisition equipments;  
synchronization subsystem 

This subsystem is composed of dedicated 
equipments at the level of each electrical cell and 
assures the synchronization of all the local data 
acquisition equipments from the respective 
electrical station after the universal time taken by 
the means of a local antenna and the GPS modules 
from the satellites. By mounting these equipments 
there is assured the synchronous data take over at 
the level of each cell from the respective electrical 
house, and also at the level of the electrical station. 
This fact is useful for the analysis of the data 
acquisitioned, allowing the user to supervise the 
propagation of a flaw at the station level and also 
at the level of the electrical distribution system. 

3. QUALITY OF THE ELECTRIC 
ENERGY SUBSYSTEM. 
TECHNICAL FEATURES 

The equipment for analyse of parameters for 
quality of the electric energy assure:  

– Number of monitored and evaluated lines: 
3 voltages and 3 currents; 

–  Tests accuracy:  
-  U, I………..0,5%                            
-  P, Q, S, D…1%                            
-  Frequency…0,05%                            
-  Active/reactive energy according class 

2 IEC1268                              
-  Distortion coefficient I/U…2%    
-  Storing capacity: 256 KO ... 8MO; 

– Period of recording: 3 sec - 12 min, 
equivalent of maximum 240 events, each of 3 
seconds; the records are non volatile; 

– Supplying: 230 V c.a / 50 Hz; -15% ... +15%; 
and battery 12V. 
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Equipment for quality of the electric energy analyse 

3.1. Standards utilised 

PE 143/94, En 61010 cat.III, IEC 60664, 
VDE 0110, UL 94, EN 60801, EN 50081-1, 
EN 50082-1, EN 61000-4-15, ANSI-IEEE 519, 
CEI 1000-2-4. 

3.2. Functions  

Data determination for currents and voltage of  
phases and neutral wire; 

► The input voltages are delivered  either by 
potential transformer with a nominal value of 100 
V a.c., or by transducers with instantaneous values; 

► The input currents are got either from current 
transformer with nominal value of 1 A a.c. or  5 A 
a.c., either with transducers with instantaneous 
values; 

► Calculation of energies, of active/reactive/ 
apparent / distortion powers, of power factor, 
frequency, coefficient of total harmonic distortion  
for voltages or currents (UTHD, ITHD) 

► Measurement of analogical values separately 
for each phase (effective values, initial phases of 
voltages and currents’ harmonics, spectral analysis) 

► Visualisation of time fluctuation for current, 
voltage, energy, active/reactive/distortion power, 
condition of  contacts from distribution station 

► Analysis and determination of the following 
parameters in 3-phase network: 

 impedance of phases and neutral wire; 
 active/reactive/distortion power; 
 direct/inverse/homopolar components of 
non-symmetrical systems for voltages and 
currents; 

 distance calculation till the damage place, 
detection and analysis of damage and 
events’ causes, including the monitoring 
of production relays; 

 setting of operation mode for the super-
vised element (loaded regime, idling, lack 
of voltage, short circuit type etc.). 

4. DATA PROCESSING SOFTWARE 

At the dispatcher’s computer [8] level there is 
implemented a program which can assure the 
supervision of the functioning of all cells from an 
electrical distribution station and which can take 
over, process and display data regarding a flaw, 
from any of the local data acquisition equipments 
mounted in the supervised electrical station. The 
program offers the user many windows which will 
be presented in the following: 

► When the program runs on the computer’s 
display, there appears a window, presented in 
Fig. 2, that displays the electrical scheme with the 
corresponding state (on-off) of the switching ele-
ments (switches, connection to ground separators, 
etc.). This window displays the values of the 
currents, voltages and powers corresponding to 
each supply or output line from the station. So for 
the electrical supply lines LEA1 and LEA2 there 
are displayed the values for the supply voltage (at 
the level of the measurement transformer from 
the respective line), of the current and of the 
instantaneous power consumed on the side of the 
cells leaving the station. At the level of each cell 
there are displayed the instantaneous values of the 
current and of the power consumed on the 
respective leaving line, and the value of the supply 
voltage is displayed at the level of the measuring 
voltage cell for each group of line cells. To each 
switch of each line cell there is a button C1…C7. 

►When a mouse click is done on any of the 
C1…C7 buttons on the screen there will 
automatically appear a new window, presented in 
Fig. 3, which describes the selected cell with all 
the signals taken  from  the local data acquisition 
equipment mounted in this cell. There are 
presented all three supply lines L1, L2, L3 from 
the respective electrical cell, with the three-phased 
separator Q1.2, the supply switcher of the 
respective line Q0.2, and the connect to ground 
separator Q8.2, in which all are in on state 
represented by the blue color of the mobile 
contacts. Another group of information taken from 
local data acquisition equipment is presented in the 
screen’s right side like rectangular LEDs which 
describe the state of the contacts taken through 
digital inputs. On the screen there are displayed all 
of the energetic values: information regarding the 
supply voltages of the respective cell, the powers 
and values for the active energy Wp and for the 
reactive energy Wq consumed on that line until 
that moment, and continuously there is displayed 
the value of the frequency for the supply voltage 
on the respective line. We can access the domain 
configuration window, presented in Fig. 4. 
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Fig. 2. The electrical scheme of the monitored station. 
 
 
 

Fig. 1. The block diagram of the monitoring system 
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Fig. 4. Window for input domains’ state: voltage and current. 
 
 
 
 

Fig. 3. The scheme corresponding to CELULA 2. 
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Fig. 5. The voltages and currents’ evolution on three phases for the case in which a flaw  
of short-circuit type occurs on the supply line. 

 

 
 

Fig. 6. The mixed voltages and currents’ evolution on three phases for the case in which 
a flaw of short-circuit type occurs on the supply line. 

35 



Gabriel VLADUŢ, Mircea DOBRICEANU, Marius FETOIU, Camelia COJOCARU  

METROLOGIE     1/2008 36

 

 

 
   

 

 

 
 

Fig. 7. Results as result of implementation in electrical station. 
 

5. DIAGRAMS OBTAINED EXPE-
RIMENTALLY USING LOCAL DATA 
ACQUISITION EQUIPMENT – LDAqE 

In Fig. 5, 6 and 7 there are shown the diagrams 
obtained for the case in which a flaw of short-
circuit type occurs on the supply line, [3]: 

• current on phase rises 40 times over the 
nominal value; 

• voltages on each phase lower by 20%; 
• the time in which the protection starts is 

approximate 80 ms compared to the moment of 
the occurrence of the flaw. 

6. CONCLUSION 

►The local equipment for energetic data 
acquisition (LDAqE) is a component element of a 
complex supervision system for the electrical 
energetic flow which is implemented in an 
electrical station from Craiova. 

►The system offers the possibility of real-time 
monitoring of the electrical measures, energetic 
consumptions on the supply lines, total station and 
also flaws monitoring. 

►Through the possibilities that it offers, the 
system can work interconnected with other moni-
toring systems and also with other computational 
systems in the network, allowing this way access 
to information, at different decisional levels. 
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