Metoda de control pentru un compensator capacitiv automat destinat
imbunatatirii factorului de putere si echilibrarii sarcinii in retele electrice
trifazate cu patru conductoare

Control method for an automatic capacitive compensator meant to improve
the power factor and to load balancing in three-phase four-wire electrical
networks
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B B Dacs un condensator monofazat se conecteaza intre dous dintre fazele unei retele
electrice trifazate, va determina o absorbtie de putere reactiva, in pari egale pe cele
doua faze, ceea ce este evident. Se va produce insa si un efect asupra circulatiei de
putere activa, condensatorul absorbind din retea putere activd pe una dintre faze si
returnand-o in retea pe cealalta faza. lar acest fapt este, chiar pentru un inginer
electrician, mai putin evident. Se poate afirma ca un condensator monofazat conectat
intre doua faze face, pe lAnga o compensare capacitiva transversala a puterii reactive,
o redistribuire a puterii active intre cele doua faze a retelei. Aceste afirmatii sunt valabile
si pentru un ansamblu trifazat de condensatoare monofazate legate in conexiune delta.
Un astfel de ansamblu poate fi transformat intr-un compensator capacitiv dezechilibrat,
care pe langa imbunatatirea factorului de putere, poate face echilibrarea sarcinii pe cele
trei faze ale retelei. in cazul unei retele trifazate cu patru conductoare, compensatorul
trebuie sa contina si o componenta avand conexiunea Yo.

Metoda brevetata este destinata implementarii prin intermediul unui software
specializat, in sistemul de control al unui compensator capacitiv trifazat, format din
baterii de condensatoare monofazate de putere, incluse in doua circuite trifazate, unul
in conexiune A, celalalt in conexiune Yo, pentru a permite realizarea unei compensari
capacitive trifazate dezechilibrate variabile, cu scopul indeplinirii, pe langa functia
,clasicd” de Tmbunatatire a factorului de putere, pe cea a echilibrarii sarcinii retelei
trifazate. Metoda este implementata intr-un model experimental functional si in curs de
implementare, la scara industriald, intr-o gama de prototipuri.

* If a single-phase capacitor connects between two of the phases of a three-phase
electrical network, it will cause a reactive power absorption, in equal parts on the two
phases, which is obvious. However, there will be an effect on the circulation of real
power, the capacitor absorbing real power from the network on one of the phases
and returning it to the network on the other phase. And this fact is, even for an
electrical engineer, less obvious. It can be stated that a single-phase capacitor
connected between two phases makes, in addition to a shunt capacitive
compensation of the reactive power, a redistribution of the real power between the
two phases of the network. These statements also apply to a three-phase assembly
of single-phase capacitors connected in a delta connection. Such an assembly can
be transformed into an unbalanced capacitive compensator, which in addition to
improving the power factor, can balance the load on the three phases of the network.
In the case of a three-phase four wires network, the compensator must also contain
a component with the Yn connection.

The patented method is meant to be implemented through the medium of a
specialized software in the control system of a three-phase capacitive compensator,
consisting of single-phase power capacitor banks, included in two three-phase

circuits, one in A connection, the other in Yn connection, to allow a variable
unbalanced three-phase capacitive compensation, in order to fulfill, in addition to the
“classic” function of power factor improvement, that of balancing the load of the three-
phase network. The method is implemented in a functional experimental model and
is being implemented, on an industrial scale, in a series of prototypes.

Modelul experimental si metoda brevetata sunt rezultate ale activitatilor de cercetare
industriald, finantate de catre Guvernul Romaniei, Ministerul Educatiei Nationale, prin
UEFISCDI, in cadrul programului: PN-1I-PT-PCCA-2013—4. Parteneriat UPT — ICPE
S.A. ( https://www.sites.google.com/site/caeredit/ ).

Contact: adrian.pana@upt.ro
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Schema bloc a modelului experimental

Modelul experimental functional
(lab. de Retele electrice, Dep. EE al UPT).

60.00V/DIv  2.00A/Div
A 229.76M0.0
467 W736
B 23045 -119.6
2.34 -144.0
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Imbalance
Volts  Amps
| zem 0351 109
“h Pos 230.78 4.78
;] neo 128 242
! NP 053 5070
7@ 0152 2273
NEMA 0.587 56.83

Sarcina trifazata dezechilibrata

60.00V/Div  2.00A/Div

A 229.81M-0.0
463 W73.4
B 230.18 -119.7
108 -56.6
C 231.98M119.9
6.83 W-135.6
D 0.055 159.9 e s
320 M22.0 e

Imbalance

Valts Amps
U Zeo 03811 107
4 pos 230,66 4.01
| Neg 114 243
NP 0,493 60.56

/P 0135 26.73
MMA 0.563 74.15

Compensatorul capacitiv dezechilibrat

60.00V/Div 0.7004/Div

n!" i
A 230.108-0.0
264 H-14 x
B 23129 1107 | /[ /
262 01200 |
C 233.03H119.9
260 W119.4
D 0,059 150.9
0.08 W153.4

Imbalance

Volts  Amps.
Zero 0,340 0.027
Pos 23147 2.62
Neg 139 0013
NF 0,601 0.497
7P 0147 105
Nemao 0,658 11,22

Ansamblul sarcina — compensator

Cateva dintre rezultatele monitorizarii functionarii
compensatorului capacitiv dezechilibrat
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