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CERCETARI TEORETICE SI APLICATIVE EFECTUATE DE CATRE INSTITUTUL DE
ENERGETICA AL ASM iIN PERIOADA 2006-2010
Postolati V., Berzan V., Tirsu M.
Institutul de Energetica al ASM

Rezumat. Sunt prezentate rezultatele cercetarilor efectuate de catre Institutul de Energetica al ASM 1n cadrul proiectelor
institutionale, programelor de stat, colaborarii internationale si contractelor economice. Sunt prezentate publicatiile de baza
(monografii, manuale, materiale didactice) i informatia despre elaborarile de echipamente si instalatii In perioada aa. 2006-
2010.

Analele Institutului de Energeticd al ASM. Fascicola 2. Ch.: TASM, 2010.- p. 6-47.

THEORETICAL AND APPLIED RESEARCH BY THE INSTITUTE OF POWER ENGNEERING OF THE
ASM IN 2006-2010
Postolati V., Berzan V., Tirsu M.
Institute of Power Engneering of the ASM

Abstract. The results of researches conducted by Institute of Power Engneering of ASM during period of 2006-2010 in
frame in institutional projects, state programs, international cooperation and economic, agreements are presented. The
information about main publications for this period (monographs, textbooks, teaching materials) and information on the
developed samles divises equipment and installations are given.

Annals of the Institute of Power Engeeniring of the ASM. Beam 2. Ch: TASM, 2010. - p. 6-47.

TEOPETHYECKHUE U ITPUKJIAJHBIE UCCJIEJOBAHUS BBINNIOJIHEHUE HHCTUTYTOM
OHEPI'ETUKH AHM B 2006-2010 1.
IHocronaruii B., bep3an B., Teipmy M.
HMucruryT 3Hepreruxn AHM

Annorauus. [Ipencrasnensl pe3ynbrathl uccienoBanuil BeinonHenue B 2006-2010 rr. Mactutyrom sHepretuku AHM B
paMKax HHCTUTYIHMOHAIBHBIX IPOEKTOB, MEXIYHapOJHBIX IPOEKTOB M XO3J0TOBOPHBIX pabor. IIpexcrasinena
nHpopManus 00 OCHOBHBIX MyONHMKamUsAX 3a ATOT mepuon (MoHorpadwum, ydyeOHUKH, MOCOOHMs), a TaKKe CBEIACHUSI O
pa3paboTaHHBIX 00paslax anmnaparoB, yCTAaHOBOK M 000pYIOBaHUS.

Coopruk TpynoB MucTuryTa sHepretukn AHM. Bem. 2. Kummaay: Tun. AHM, 2010. - c. 6-47.



PROCESE DINAMICE IN CIRCUITE ELECTRICE NELINIARE CU PARAMETRI
DISTRIBUITI SI CONCENTRATI
Berzan V., Rimschi V., Patiuc V., Ribacova G., Anisimov V., Postoronca Sv.,Tirsu V., Andros L.,
Carceva N., Birladeanu A., Ermurachi Iu., Burciu V., Kapralov A.

Institutul de Energetica al Academiei de Stiinte a Moldovei
Rezumat. In lucrare sunt examinate problemele analizei parametrice a regimurilor in circuite liniare si neliniare cu
parametric distribuiti §i concentrati. S-au obtinut solutii analitice precise pentru circuitele liniilor lungi si s-au propus
metode originale de obtinere a solutiilor analitice si solutiilor numerice. S-a confirmat posibilitate existentei a regimurilor
cu semne de neliniaritate in circuitele cu parametri distribuiti cu propunerea algoritmului de determinare a periodicitatii
semnalelor cu deformarea formei in circuit. S-au propus modele matematice de modelare a neliniaritatilor, a liniilor cu
multe conductoare, sau evaluat diferite metode de calcul a proceselor dinamice in liniile electrice cu determinarea
conditiilor de functionare la puterea maximala transmisa si la randamentul maximal de transmisie a energiei electrice.
Rezultatele modelarilor regimurilor dinamice s-au comparat cu cele obtinute experimental. S-a constat pentru unele puncte
o bund coincidentd, iar pentru altele, aceasta necoincidenta este destul de mare. Procedeele examinate §i propuse permit
efectuarea unor analize parametrice ample a regimurilor cu elaborare de recomandari cum de sporit indicii energetici de
functionare a circuitelor.
Cuvinte-cheie: Circuite neliniare, linii cu multe conductoare, efecte neliniare, modele matematice, ecuatiile telegrafistilor,
metode analitice, metode numerice de calcul, impedanta critica.
Analele Institutului de Energetica al ASM. Fascicola 2. Ch.: TASM, 2010.- p. 48-85.

NONLINEAR DYNAMIC PROCESSES IN ELECTRICAL CIRCUITS WITH DISTRIBUTED AND
CONCENTRATED PARAMETERS
Berzan V., Rimschi V., Patiuc V., Rabacova G., Anisimov V., Postoronca Sv.,Tirsu V., Andros 1., Carceva N.,
Birladeanu A., Ermurachi Iu., Burciu V., Kapralov A.
Institute of Power Engineering Academy of Sciences of Moldova

Abstract. The paper presents issues of parametric analysis of linear and nonlinear regimes of circuits with distributed and
concentrated parameters. There were obtained accurate an analytical solutions for long lines and have been proposed
original methods for obtaining analytical and numerical solutions. It was confirmed the possible existence of regimes with
signs of nonlinearity in circuits with distributed parameters, it is presented algorithm for determination of the periodicity of
the shape deformation signals in the circuit. It is proposed nonlinear mathematical model for multi-conductor lines and
different methods for calculating the dynamic processes in electric lines are evaluated. There are calculated operating
conditions to determine the maximum transmitted power and maximum value of transmission efficiency. Modelled results
of dynamic regimes were compared with those obtained experimentally. It was found that for some points exists a good
coincidence, and for others this un-coincidence is quite high. Examined and proposed procedures allow executing extensive
parametric analysis of regimes and proposing recommendations for increasing energy efficiency of the operation of such
circuits.
Keywords: nonlinear circuits, lines with multiple conductors, nonlinear effects, mathematical models, cable equations,
analytical methods, numerical methods, critical impedance.
Annals of the Institute of Power Engeeniring of the ASM. Beam 2. Ch: TASM, 2010. - p. 48-85.

JAHAMHUYECKHUE IMTPOLECCHI B HEJIMHEMHBIX LEMAX C PACIPEJIEJTEHHBIMU U
COCPEAOTOYEHHBIMHA TAPAMETPAMUA
Bep3an B., Pumckuii B., ITaniok B., Peidakosa I1., Auucumos B., ITocroponka Cs., Teipmy B., Auapoc HU.,
Kapuaga H., Beipaansu A., Epmypaku 1O., Bypuny B., Kanpanos A.
Hucruryr 3Hepretuxn AHM

AnHOTanys. PaccMOTpeHs! BOIIPOCH! MapaMeTPUYECKOTr0 aHAIN3a TUHEHHBIX U HEIMHEHHBIX PEKUMOB LIETIeH C
pacnpeneneHHbIMI U COCPEJOTOUCHHBIMY TapaMeTpaMH. I1onydeHs! TOUHbIE aHATUTUYECKHE PELIEHUs AT JITMHHBIX
JIMHUN ¥ IPEUI0KEHbl OPUTUHAIIBHBIE METO/IbI OTYYEHUS aHATUTUYECKUX U YMCIEHHBIX pemienuil. [lonTsepxaeHa
BO3MOKHOCTb CYLIECTBOBAHMSI PEKUMOB C MIPU3HAKAMU HETMHEWHOCTH B LIEMAX C pAaCHpeAEICHHbIMU TapaMeTpaMu 1
IIPEUI0KEHBI AITOPUTMBI BBIYHCICHUS IEPUOJUUYHOCTH HECUHYCOUAATIbHBIX CUTHANIOB B Lieny. IIpeanoxkeHsl
MaTeMaTHYECKUE MOJETY MHOTOIIPOBOIHBIX JTHHUH, COMIOCTABIECHBI Pa3INYHbIE METOBI pacueTa JUHAMUYECKUX
IIPOIIECCOB B ANEKTPHUECKHUX JIMHUIX, ONPEAEIICHBI YCIOBHS JUIS TIepeiayd MaKCUMaJIbHONH MOIITHOCTH B padoTe TNHUH IPU
MaxkcuManbHOM KIIJI. Pe3ynbTaThl MOAEINPOBAHUS JUHAMUUECKUX PEXUMOB COIIOCTABIIEHBI C HKCIIEPUMEHTAIbHBIMU
JIaHHBIMU. Y CTAHOBJIEHO, YTO JUIsI HEKOTOPBIX TOUEK JIMHUM COBIAJCHUE PACUETHBIX U SKCIIEPUMEHTAIbHBIX IaHHBIX OUEHb
XopoIree, T HEKOTOPBIX OHU MOTYT OTJIMYaThesl. PaccMOTpeHHBIE CIIOCOOB! ITO3BOJISIOT BHIIIOJIHUTE TapaMeTPHIECKHH
aHaJIN3 PEXXUMOB U pa3padoTaTh PEKOMEHIAINH JJIS TOBBIICHUS 3(pPeKTHBHOCTH (PYHKITMOHUPOBAHNS TAKHX IIETICH.
KiroueBblie ciioBa: HenmneitHple nienu, MHOTONPOBOIHEBIE IMHUH, HETHHEHHBIE 3(h(heKThI, MaTEMaTHYECKHE MO/ICIH,
TesierpadHble ypaBHEHHS, aHAIUTHYECKUE METO/IbI, YHCIEHHBIE METO/IbI, KDUTHYECKOE COIPOTUBIICHHE.
Coopnuk Tpynos Uuacturyra sHepretukn AHM. Bein. 2. Kumunsy: Tun. AHM, 2010. - ¢.48-85.
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CERCETAREA INFLUENTEI PROCESELOR ELECTROMAGNETICE TRANZITORII iN
RETELELE ELECTRICE DE DISTRIBUTIE ASUPRA COMPATIBILITAIII
ELECTROMAGNETICE (2006-2010)

Chiorsac M., Turcuman L., Reabuhina L., Tertea Gh.,Volconovici A.

Institutul de Energetica al Academiei de Stiinte a Moldovei

Rezumat. Sunt prezentate integral rezultatele stiintifice obtinute: metoda de calcul si analiza a proceselor electromagnetice
tranzitorii in retelele electrice de distributie 10/0,4 kV la diferite scurtcircuite si deteriorarea aleatoare a firului nul, analiza
Cuvinte-cheie: retele electrice de distributie, procese electromagnetice tranzitorii, probabilitate de deteriorare a firului nul,
scurtcircuite bifazate si monofazate, supratensiuni, supracurenti, modelul matematic, algoritmul de calcul, analiza.

Analele Institutului de Energetica al ASM. Fascicola 2. Ch.: TASM, 2010.- p. 86-105.

STUDIES OF INFLUENCES OF THE ELECTROMAGNETIC TRANSIENTS ON ELECTROMAGNETIC
COMPATIBILITY IN ELECTRIC DISTRIBUTION NETWORKS (2006-2010)
Chiorsac M., Turcuman L., Reabuhina L., Tertea Gh.,Volconovici A.
Institute of Power Engineering Academy of Sciences of Moldova

Abstract. It is presented generalized results of scientific research: the method of calculation and analysis of electromagnetic
transient processes in electric distribution networks 10/0,4 kV for various short-circuits and intermittent nature of the breakage
of neutral wire, the analyze of their impact on consumers of electrical energy and the recommendations to improve the
electromagnetic compatibility is given.

Keywords: electrical distribution networks, electromagnetic transient processes, the probability of breakage of the neutral wire,
single- and two-phase short circuits, over voltages and over currents, mathematical model, algorithm, analysis.

Annals of the Institute of Power Engeeniring of the ASM. Beam 2. Ch: TASM, 2010. - p. 86-105.

HUCCIEJOBAHME BJIMAHUS NEPEXOJHbBIX 9JIEKTPOMATHUTHBIX ITPOINECCOB B QJIEKTPHYECKHX
PACHIPEJEJIMTEJIBHBIX CETAX HA DJIEKTPOMATHUTHYIO COBMECTUMOCTD (2006-2010)
Kuopcak M., Typkyman JI., PadyxrTna JI., Tepta I'., Bonkonouyu A.

HHeTuTyT dJHEpreTuku AKageMun Hayk MoJiioBbI

AnHoTanus. B pabore npencraBieHbl B HOJHOM 00beMe MOTYUYEHHBIE HAYYHBIE PE3YJIbTaThl: METO]] pacueTa U aHaJIn3a
MIEPEXOIHBIX IIEKTPOMATHUTHBIX MIPOLIECCOB B AIEKTPUUECKUX pacTpeneuTenbHbIX ceTsx 10/0,4kB npu pa3mmyHbIX KOPOTKUX
3aMBIKaHUI U CIly4aifHOro 0OpbIBa HYJIEBOTO NMPOBOJIA, AHAJIN3 UX BIUSHUS Ha MOTPEOUTENICH DIIEKTPUIECKON SHEPTHH U
PEKOMEH/IAIMHK TI0 YITYYIIEHUIO 3JIEKTPOMAarHUTHON COBMECTHMOCTH.

KuioueBsble cj10Ba. DIEKTpUUIECKUE PACIPEIEIIUTENbHBIE CETH, IEPEXOAHBIE ANEKTPOMArHUTHBIE MPOLIECCHI, BEPOSITHOCTD
00pbIBa HYJIEBOTO IPOBOJA, OAHO(MA3HbIE U IBYX(a3HbIe KOPOTKHIE 3aMbIKaHsI, IIEPEHAIIPSHKEHHE, TOBBIIIEHHBIE TOKH,
MaTeMaTH4yecKast MOJIelb, AITOPUTM pacdeTa, aHaJIH3.

Coopuuk tpynoB Mucturyra sHeprernkn AHM. Bein. 2. Kumnaay: Tun. AHM, 2010. - c. 86-105.
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MODULAREA VECTORIALA SINCRONA IN CONVERTOARELE DE TIP CASCAD
PENTRU ACTIONARI ELECTRICE REGLABILE DE PUTERE MARE
Olesciuk V., Prudeak R., Sizov A., larosenco E.

Institutul de Energetica al ASM

Rezumat. n lucrare se propune o noua varianti a metodei de modulare sincrona vectoriala pentru utilizare in structuri noi
topolgice a convertoarelor de tip cascad pentru actionari electrice a motoarelor cu trei faze. S-a demonstrat, ca aplicarea
algoritmilor de baza a modularii vectorilale sincrone pentru dirijarea cu convertizoarele electrocnicii de putere tip cascad
(alimentate atat de la o singura sursa s-au de la doua surse separate de tensiune) asigura sincronizarea formei curbei
tensiunii de faza, precum si repartizarea necesara a puterilor absorbite de la sursele de alimentare pentru intreaga banda de
reglare a tensiunii, curentului si frecventei in circuitul dirijat, inclusiv si zona supramodulare, care este un regim specific in
actionirile electrice. In spectrele tensiunilor de iesire a convertoarelor se exclud armonicile de ordin par si subarmonicile
pentru raporturi arbitrare (Intregi sau fractii) privind frecventele de comutare a cheielor electrocnice si a frecventei
fundamentale din circuit, ce se prezinta foarte semnificativ pentru sistemele de conversie a energiei de putere mare.
Cuvinte-cheie: convertoare de tip cascad, actionari electrice reglabile, modularea vectoriala, sincronizarea curbelor
tensiunilor de iesire ale convertoarelor.

Analele Institutului de Energetica al ASM. Fascicola 2. Ch.: TASM, 2010.- p.106-130.

SYNCHRONIZED SPACE-VECTOR MODULATION FOR CASCADED POWER CONVERTERS
FOR ELECTRIC DRIVES WITH INCREASED POWER RATING
Oleschuk V., Prudyak R., Sizov A., Yaroshenko E.
Institute of Power Engineering of the Academy of Sciences of Moldova
Abstract. Novel method of synchronized space-vector pulsewidth modulation (PWM) has been developed and
disseminated for control of some perspective topologies of cascaded converters for three-phase motor drives. It has been
shown, that application of basic algorithms of synchronized PWM for control of cascaded converters (on the base of single
power source, or two separate power sources) provides both continuous phase voltage synchronization and required power
distribution between dc-power sources during the whole control range including the zone of overmodulation. Spectra of the
output voltage of cascaded converters do not contain even harmonics and subharmonics for any ration (integral or
fractional) between the switching frequency and fundamental frequency of the system, which is especially important for
power conversion systems with increased power rating.
Keywords: cascaded power electronic converters, three-phase motor drives, space-vector pulsewidth modulation,
synchronization of the output voltage waveforms.

Annals of the Institute of Power Engeeniring of the ASM. Beam 2. Ch: TASM, 2010. - p. 106-130.

CUHXPOHHASA BEKTOPHASA MOAYJIALIUA A1 KACKAJHBIX HPEOBI:A3OBATEJIEI71
JJIsA CUCTEM PET'YJIMPYEMOTI'O JIEKTPOITPUBOJA ITIOBBIINIEHHOU MOIIIHOCTHU

B. Onemyk, P. Ilpyask, A. Cusos, E. SIpomenxo
HMucruryT 3Hepretuxkn AHM

AnHoTanus. HoBbIi METOA CHHXPOHHOI BEKTOPHON MHUPOTHO-UMITYJIbCHON Moayisiuuu (IHVM) monepHu3upoBas u
aJlaTHPOBaH MPHUMEHHUTENILHO K UCIIOJIb30BAHHIO B IIEPCHEKTUBHBIX CTPYKTYpax Mpeobpa3oBaTeseil KaCKaJHOTO THIA IS
Tpex(a3HbIX 3JTEKTPOIPHBOJIOB IEPEMEHHOT0 ToKa. [loka3aHo, 4TO HCIIOIb30BaHHE 0a30BBIX AITOPUTMOB CHHXPOHHON
WM nnis ynpaBieHHs KaCKaIHBIMH NpeoOpa3oBaTeNsIMu (KaK ¢ OJHIUM HCTOYHHUKOM 3JIEKTPOIHUTAHU, TaK U C IBYMS
N30JIMPOBaHHBIMHU HCTOYHHKAMH ITUTAHUA), 0OecIIeunBaeT Kak HeNPEPHIBHYIO CHHXPOHM3AIMIO KPUBOH (ha3HOTO
HaIpsDKeHUs, Tak U TpedyeMoe pacipeieeHie MOIITHOCTEH MEXIy HCTOYHIKAMHU ITUTAHHUS HA BCEM JIHaIla30He
PEryJIMpOBaHMUS YacTOTHI M HANIPSHKEHUS, BKIIIOYast 30Hy CBEPXMOIYISINH. B criektpe dasHoro HampsokeHust
JICKTPOJBHUIATEIIS IPH ATOM OTCYTCTBYIOT YETHBIE TADMOHHMKH ¥ CyOrapMOHHKH IPH JIFOOBIX COOTHOMICHHSX (LIEIbIX HIIH
JIpOOHBIX) MEKAY YaCTOTOH KOMMYTAIIMH BEHTHIICH MHBEPTOPHBIX MOJyJIel M BBIXOJHON YaCTOTOM, YTO SIBIISETCS
0COOCHHO Ba)KHBIM JJISl CUCTEM ITOBBIIIEHHON MOITHOCTH.
KnroueBble c10Ba: noIynpoBOAHUKOBBIE TPE00Pa30BATENH KaCKaHOTO TUIA, TpeX(a3HbIe 3TEKTPONPHUBOJIBI
MIEPEMEHHOTO TOKa, BEKTOPHAS MOIYJISINS, CHHXPOHU3AINS KPUBBIX BEIXOIHOTO HATIPSDKEHUS.
Coopuuk tpynoB Uucruryra sHepretukn AHM. Bein. 2. Kumunsy: Tun. AHM, 2010. - ¢. 106-130.
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MONITORIZAREA INDICATORILOR SECURITATII ENERGETICE SI CORELAREA
LOR CUDEZVOLTAREA ECONOMICA A TARII
Bécova E., Postolatii V., Cinic M., Grodetchi M., Kirillova T.
Institutul de Energetica al Academiei de Stiinte a Moldovei

Rezumat. In lucrarea de sinteza sunt prezentate rezultatele cercetarilor in domeniul securitatii energetice obtinute in
perioada aa. 2006-2010, descrierea metodologiei si procedeelor utilizate la analiza nivelului securitatii energetice a tarii, a
sistemului extins de indicatori utilizati pentru estimarea securitatii energetice, precum si rezultatele elaborarii complexului
de calcul pentru monitorizarea si analiza evolutiilor indicatorilor securitatii energetice si a indicatorului generalizat de
estimare a nivelului securitétii energetice in functii de evolutiile factorilor externi §i interni de influenta.

Cuvinte-cheie: Securitatea energetica, monitorizare, sistem, baza de date, prognoza, modelare, factori de influenta
Analele Institutului de Energetica al ASM. Fascicola 2. Ch.: TASM, 2010.- p. 131-156.

MONITORING OF ENERGY SECURITY INDICATORS AND THEIR CORRELATION WITH ECONOMICAL
DEVELOPMENT OF THE COUNTRY
Bacova E., Postolatii V., Cinic M., Grodetchi M., Cirilova T.
Institute of Power Engineering of Academy of Sciences of Moldova
Abstract. There are presented results of research of energy security obtained during 2006-2010, it is described the
methodology and procedures used to analyze the energy security level of the state, extended system of indicators is used to
estimate energy security. There are presented results of calculations of energy security indicators for estimation of the
generalized indicator energy security level functions of external factors and the influence of internal factors.
Keywords: Energy security, monitoring system, database, forecasting, modelling, factors of influence.
Annals of the Institute of Power Engeeniring of the ASM. Beam 2. Ch: TASM, 2010. - p. 131-156.

MOHHUTOPHUHI HTHIUKATOPOB SHEPTETUYECKOM BE3OINACHOCTH 1 UX
KOPPEJISIIUSA C SKOHOMHUYECKUM PASBUTUEM CTPAHBI
beikoBa E., Ilocronaruii B., Yunuxk M., I'pogeuxuii M., Kupuaiosa T.
HMHcTUTYT SHEpreTHKN AKageMud HayKk MoJioBbI

AHHoTanusi. B 0030pHOii cTaThe omucaHbl pe3ysbTaThl HCCIEIOBAaHUN B 00J1aCTH SHEPreTHYECKOH 0e3011acHOCTH B
nepuo 2006-2010, KOTOpBIE BKIIFOYIIN YCOBEPIICHCTBOBAHUE METO/I0JIOTHH aHAIN3a, PACITUPEHUE CUCTEM HHIUKATOPOB,
pa3paboTKy BBEIYMCIMTEIHLHOTO KOMILIEKCA JIsi MOHUTOPUHTA U aHAJIN3a WHAUKATOPOB M UTOTOBOI'O YPOBHS
9HEPreTHIecKor OE30MacHOCTH.
Kniouesvie cnosa. Jueprerudeckasi 6€301MaCHOCTh, MOHUTOPUHT, CUCTEMA, 0a3a JaHHbBIX, MPOTHO3, MOICIUPOBAHUE,
BIHSIOIINE (DAKTOPBI.
Coopruk TpynoB Mucturyra sHepretuku AHM. Breim. 2. Kummasy: Tum. AHM, 2010. - ¢. 131-156.
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LINII ELECTRICE DIRIJATE CU AUTOCOMPENSARE DE TENSIUNE INALTA — BAZA
PENTRU CREAREA SISTEMELOR DE TIP SMART GRID PENTRU TRANSPORTUL SI
DISTRIBUTIA ENERGIEI ELECTRICE
Postolati V.M., Bicova E.V., Suslov V.M., Golub 1.

Institutul de Energetica al Academiei de Stiinte a Moldovei

Rezumat. In lucrare se examineaza oportunitati de studiu teoretic privind imbunititirea parametrilor de baza si a
caracteristicilor liniilor de transport de curent alternativ. S-a stabilit, ca caracteristicile liniei aeriene cu un singur circuit
(LEA) pot fi imbunétatite semnificativ prin utilizarea de noi modele, cu distanta dintre conductoarele fazelor micsorata,
schimbarea razei fasciculului de conductoare a fazei si utilizarea elementelor speciale izolatoare de fixare a fazelor pe
pilonii LEA. Aplicarea In complex a acestor solutii tehnice va permite sd construim LEA cu un singur circuit de curent
alternativ, care dupa indicii tehnici vor depasi de 1,2-1,3 ori indicii tehnici ai LEA compacte dupa capacitatea de
transmisie. Reglarea caracteristicilor de regim a LEA de tip compact se executa cu aplicarea unor utilaje speciale
suplimentare pentru compensarea si reglarea puterii reactive. In versiunea dublu-circuit LEA compacte se pot monta pe
pilonii comuni a doua linii de tip compacte cu un singur circuit, care nu au o influenta electromagnetica mutuala reciproca
esentiald. Caracteristicile celor doud componente LEA cu trei faze sunt determinate de parametrii fazelor. Capacitatea de
transmisie a LEA compacte cu dublu circuit constituie suma capacitatilor a doua LEA compacte cu un singur circuit.
Reglarea parametrilor liniilor compacte cu dublu circuit se face ca si pentru liniile compacte cu un singur circuit, deci cu
ajutorul unor echipamente speciale de reglare in banda larga a parametrilor si caracteristicilor de functionare a LEA. In
liniile de tip LEDA este propus si utilizat un nou concept de reglare a unghiului decalajului de faza pentru sistemul trifazat
de tensiuni, aplicat la circuitele apropiate ale fazelor din liniile cu dublu circuit. Se argumenteaza ipoteza, ca liniile de tip
LEDA se pot examina 1n calitate de element functional constructive 1n atingerea conceptului de realizare constructiva a
generatiei noi de retele electrice denumite Smart Grid intru sporirea eficientei la transportul si distributia energiei
electrice.

Cuvinte-cheie: linii de transport de curent alternativ, faze apropiate, reglarea caracteristicilor de regim, capacitatea de
transmisie, linii electrice dirijate cu autocompensare, principiul de reglare dupa a unghiului de faza, element al liniilor
electrice de tip SMART GRID.

Analele Institutului de Energetica al ASM. Fascicola 2. Ch.: TASM, 2010.- p. 157-175.

HIGH-VOLTAGE CONTROLLED SELF-COMPENSATED TRANSMISSION LINES - THE BASE FOR
REALIZATION OF SYSTEM OF SMART GRID TYPE IN THE FIELD OF ELECTRICAL ENERGY
TRANSMISSION AND DISTRIBUTION
Postolati V.M., Bicova E.V., Suslov V.M., Golub I. V..

Institute of Power Engineering of Academy of Sciences of Moldova

Abstract. The paper examines the theoretical study opportunities to improve the basic parameters and characteristics

of AC transmission lines. It was established that the characteristics of single-circuit overhead line (OHL) can be
significantly improved by using new models, the distance between phase conductors decreased, changing the beam radius
of the phase conductors and use special insulating items for fixing phases on the OHL pillars. Complex application of these
technical solutions allows you to build single-circuit AC OHL overhead AC which in terms of technical indexes will
exceed by 1.2 to 1.3 times the technical indexes of compact OHL by transmission capacity. Setting characteristics of such
compact OHL regime run by the application of additional special equipment for reactive power compensation and
regulation. The double-circuit overhead compact version can be mounted on common pillars of two compact type lines
with a single circuit, which have no essential mutual electromagnetic influence. The features of those two three-phase OHL
components are determined by the parameters of the phases. Transmission capacity of double circuit compact OHL is a
sum of transmission capacity of two single circuit compact OHL. The parameters control of double circuit compact OHL is
as for single circuit compact OHL, so with the help of special equipment of broadband control parameters and operating
characteristics of the OHL. For overhead self-compensated lines (OHSCL) is proposed and used a new concept of phase
shift angle adjustment for three-phase voltage system applied to phases of close circuit with double circuit line. The
hypothesis argues that OHSCL may be investigated as a functional element in achieving the concept of constructive design
realization of new generation called Smart Grid network in order to boost power efficiency in transport and distribution of
electricity.

Keywords: alternative current transmission line, close phases, regime characteristics regulation, transmission capacity,
self-compensated electrical lines, phase shift regulation.

Annals of the Institute of Power Engeeniring of the ASM. Beam 2. Ch: TASM, 2010. - p. 157-175.
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YHPABJISIEMBIE CAMOKOMITEHCHUPYIOIIUECSH BBICOKOBOJIBTHBIE JIMHUHA
JIEKTPOIIEPEJJAYHN - OCHOBA U1 CO3JJAHUSI CUCTEM THIIA SMART GRID
B OBJIACTU IEPEJAYUA U PACIIPEJEJIEHUSA 3JIEKTPOOHEPT N
Ilocmonamuii B.M., bvikoea E.B., Cycnosé B.M., I'onyé U.B.

Hucmumym snepzemuxu AH Monooewt

AHHOTanMs. BINoNHEHB! TeOpeTHUECKUE UCCIIE0BaHNUS BO3MOXKHOCTEH KapIUHAIBHOTO YJIyUIIEHUsI OCHOBHBIX
nokaszarenel U XapaKTepUCTHK JIMHUN 3JIEKTpolepeaud IEPEMEHHOTO TOKA. Y CTaHOBJIEHO, YTO XapaKTePUCTUKH
OJTHOLICTTHBIX BO3AYIIHBIX JUHUH (BJI) MOryT OBITH CYIIIECTBEHHO YJIy4IIEHBI 32 CYET IPUMEHEHUS] HOBBIX KOHCTPYKIINH,
IpeycMaTpHUBalonX cOnmkenne a3, U3MEHEHHs pajinyca PaclleIUICHNs] U IPUMEHEHUS CIIEHUaIbHbBIX H30JIUPYIOIINX
MOJIBECOK Ha omnopax. [IpuMeHeHne NaHHBIX TEXHUUECKUX PELICHUN B KOMIUIEKCE M03BOJIET CO3/1aBaTh OJJHOLETIHEIE
kommnakTHele BJI nmepemenHoro Toka, cymectsenHo (B 1,2 - 1,3 pasa) npeBocxosiye 1o MpoIycKHo# criocodHocTr BJI
TPaIULMOHHOTO HCIOJIHEHNUs. PeryupoBanue peskuMHBIX XapaKTEpUCTHK KOMITAKTHBIX ofgHouenHbIX BJI ocymecTBasercs
C TIOMOIIBIO TOTIOJIHUTEIBHBIX CPEICTB KOMIIEHCALIMU U PETYINPOBAHHUS.

B aByxnenHoM ncnosHeHnN KoMmakTHbIe BJI MoryT OBITE cO31aHBI ITyTEM MOABECKU HA OOIINX OMOpax IBYX
OJIHOLIEITHBIX KOMIAKTHBIX BJI, He OKa3bIBAIOIIMX IPYT Ha APYyTa CYIIECTBEHHOTO B3aMMHOTO JIEKTPOMATHUTHOTO
BIIMSTHUS.

XapakTepUCTHKH KaXXI0i n3 AByX KoMmakTHBIX BJI (TpexdasHbIx 1emneii) onpeaensioTcs napaMeTpaMy COOCTBEHHBIX (a3.
IIpomyckHas cmocOOHOCTh ABYXLIEMHBIX KOMIAKTHBEIX BJI sBiIsIeTCS cyMMOIt POITyCcKHOI CITOCOOHOCTH JIBYX KOMIIAKTHBIX
oxHouenHsix BJI. PerynupoBanue napameTpoB pe:KMMOB JBYXIEMTHBIX KOMNAKTHBIX BJI, Kak 1 OAHOLIETIHBIX KOMIAKTHBIX
BJI, ocymiecTBiseTcs ¢ HOMOIIBIO TOTIOJHUTEIBHBIX CPEICTB KOMIIEHCAIIUY U YIIPaBJICHUS.

HawnGonee 3¢ GpeKTHBHBIM CIIOCOOOM YJIyUIIEHHS XapaKTepUCTUK JBYXLEIHBIX U MHOTOLETHBIX BJI siBisieTcst

CO3/1aHHE JBYXIICTTHBIX U MHOTOIETIHBIX YIIPaBIsieMbIX caMoKkoMIeHcupyronuxcs BJI nepemennoro Toka (YCBJI),
KOTOpBIE BOIUIOMIAIOT B CE0s1 TEXHMYECKUE PELICHUS 10 KOMITAKTHBIM KOHCTPYKIIUSAM, a TAKXKE YCHIICHHOE
JIEKTPOMarHUTHOE BIIMSIHUE LIETIeH ApyT Ha pyra, odecneunBaromiee nopeimenHyo (B 1,3 — 1,5 pasa) npomyckHyro
CIOCOOHOCTB, M UCTIOJIB3yEeMOE B ITPOIIEcCce PAOOTHI IS PETYINPOBAHNUS B IINPOKOM JTHAIIA30HE SKBUBAJICHTHBIX
mapaMeTPOB U XapaKTEePHUCTHUK JIMHUIA dnnekTponepenayn. B YCBJI mpuMeHeH HOBBIM MPHUHIUI (a30BOTO PETYIUPOBAHUS
YIJIOBOTO CABHTa TpeX(a3HbIX CUCTEM HANPSHKEHUH, IPUI0KEHHBIX K cOmmxeHHbIM 1ersiM. [Tokaszano, uto YCBIJI MmoxHO
paccMaTpuBaTh Kak (pyHKIMOHAIBHBIX KOHCTPYKTHBHBIA 3JIEMEHT B KOHIEIIINU CO3/1aHHSI HOBOTO ITOKOJICHHS
anextpuueckux cereit SMART GRID obecneunBaronux nosblieHne 3pGeKTUBHOCTH TPAHCIIOPTA U pacipeaeieHHs
3NEKTPOIHEPTUH.

KoaioueBble ci10Ba: THMHUY DIIEKTpOIIEpeiad IIEPEMEHHOTO TOKa, COMMKeHue (a3, peryIMpoBaHie PeXKUMHBIX
XapaKTepUCTHK, POITYCKHAsI CIOCOOHOCTH, yIpaBiseMble caMoOKoMIleHcupytomuecs BJL, npuHmun da3oBoro
perynupoBaHusl, dJeMeHT dnekTpudeckux ceteit SMART GRID.

Coopuuk tpynoB Mucturyra sHeprerukn AHM. Bein. 2. Kummnsy: Tun. AHM, 2010. - ¢. 157-175.
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PRINCIPII TEHNICE NOI PENTRU ECHIPAMENTELE DE REGLARE A REGIMURILOR
SISTEMULUI ENERGETIC
Calinin L., Zaitev D., Tirsu M., Moraru L., Uzun M., Nour V., Speian A.,
Camenscic E., Petrova O.
Institutul de Energetica al Academiei de Stiinte a Moldovei

Rezumat. S-au elaborat si propus solutii tehnice originale a instalatiilor de tipul IPC (Interphase Power Controller) si PST
(Phase Shift Transformer), ce permit reducerea cu 20% a costului acestor instalatii In comparatie cu cele utilizate
actualmente. De asemenea aceste solutii tehnice permit reglarea decalajului de faza in multe trepte si timp restrans in baza
cheilor electronice de putere (tiristoarelor). Solutiile tehnice propuse au fost aprobate atat teoretic (in baza softurilor
specializate), cat si experimental (in baza mostrei de laborator cu puterea de 3kW). Rezultatele cercetarilor au demonstrat
eficienta solutiilor tehnice propuse, fapt confirmat si de 2 brevete de inventie. Totodata, solutia tehnicd propusa de realizare
a sistemului de comutare rapidd a decalajului de faza necesar a permis reducerea cu 33% a puterii instalate a cheilor
electronice. Avantajul solutiilor tehnice propuse mai este insotit si de faptul, cd intr-o singurd cuva pot fi realizate instalatii
cu o putere mai mare, intrucat tensiunea de lucru a tiristorilor este de 2 ori mai joasa ca in solutiile tehnice traditionale,
numarul de iesiri este mai mic, iar masa si dimensiunile instalatiei sunt mai mici.

Cuvinte-cheie: TRDF, decalaj de faza, comutator electronic, IPC.

Analele Institutului de Energetica al ASM. Fascicola 2. Ch.: TASM, 2010.- p. 176-206.

NEW TECHNICAL SOLUTIONS FOR EQUIPMENT OF POWER SYSTEM MODES MANAGEMENT
Calinin L., Zaitev D., Tirsu M., Moraru L., Uzun M., Nour V., Speian A., Camenscic E., Petrova O.
Institute of Power Engineering of Academy of Sciences of Moldova

Abstract. Were developed and proposed original technical solutions such as IPC facilities (Interphase Power Controller)
and PST (Phase Shift Transformer), allowing a 20% reduction in the cost of these facilities compared to those used
currently. Also these technical solutions enable setting phase shift in many small steps and short time on base of power
electronic keys (thyristors). The technical solutions proposed were approved by both theoretical (based on specialized
software) and experimental (based on laboratory sample power 3kW). Research results have demonstrated the effectiveness
of the proposed technical solutions, as confirmed by two patents. However, the proposed technical solution to perform
required fast switching system of phase shift showed a reduction of 33% of the installed power of electronic keys. The
advantage of the proposed technical solutions is accompanied by the fact that in one tank can be made installations with
more power, as thyristors voltage is 2 times lower as traditional technical solutions, the number of outputs is small and the
mass and size of the installations are lower.

Keywords: PST, FACTS, IPC, phase shift, boosting transformer, power electronics.

Annals of the Institute of Power Engeeniring of the ASM. Beam 2. Ch: TASM, 2010. - p. 176-206.

HOBBIE TEXHUYECKHUWE PEHIEHUS PEAJIU3ALIUN OBOPYJIOBAHUSI 1J1s1 YIIPABJIEHUS
PEXKMMAMM SHEPTETUUYECKOM CUCTEMBI
Kanunun JI., 3aiiues ., Teipmy M., Mopapy JI., ¥3yn M., Hoyp B., Cnesin A., Kamenmuxk E., [Terposa O.
HMHCcTUTYT YHEpreTHKN AKageMuu HayKk MoJioBbI

AHHOTanus. beiy pa3paboTaHbl U MPEATIOKESHBI OPUTMHAIBHBIE TEXHUUECKUE PEIICHHS M0 Peai3alii YCTAaHOBOK THIIA
IPC (Interphase Power Controller) u PST (Phase Shift Transformer), koropsie mo3BosisitoT CHU3UTH Ha 20% UX CTOUMOCTH
10 CPaBHEHHIO C ITPOTOTUIOM. Taxske, IpeUIo’KeHHbIE TEXHUUECKHE PEIICHNUS TO3BOJISTIOT MHOTOCTYTIEHYATO
peryiupoBath (a3oBBIii CABHT 32 KOPOTKOE BpeMs O1aroiapst NCIOJIb30BaHHIO CHIIOBOI 3JIEKTPOHUKH (THPUCTOPOB).
Pa3paboTaHHbIe TEXHUYECKHE PEeLIeHHs ObUTH alpoOMPOBaHbI KaK TEOPETHYECKH (Ha OCHOBE CHEMATM3MPOBAHHBIX
IpOrpamm), Tak ¥ IPaKTH4ecKH (Ha oCHOBe o0pasia (ha3operynupyronero ycTpoicTsa MOIHOCTEIO 3kBT). Pesynbrars
nCCIeOBaHNH 1MoKa3aay 3P (PEeKTUBHOCTD MPEIOKEHHBIX TEXHNYECKUX PEIICHNH, YTO TAKXKE MOATBEPKIACTCS IBYMS
MOJy4eHHbIMU TATEHTAMU.

Taxxe, IpeATIoKESHHOE PELICHNE 110 peau3aIiy OBICTPOACHCTBYIOMIEH CHCTEMBI KOMMYTAIIH HEOOX0IMMOT0 (a30BOTro
CIBHTA TTO3BOJIMIIO CHU3UTH Ha 33% yCTaHOBICHHYIO MOIIIHOCTh CHJIOBBIX Kiroueil. [IpenMymmecTBOM IpeaioxKeHHBIX
TEXHUYECKHUX PEIICHHH, SIBIAETCS U TOT (aKT, 9TO B OJTHOM OaKe MOYKHO M3TOTOBUTH YCTAHOBKH ITOBBIIIIEHHONW MOIITHOCTH,
MTOCKOJIBKY pabodee HaNpspKEHHE THPUCTOPOB B JIBA pa3a MEHBIIIE YeM y aHAJlora, a KOJIMYECTBO BBIBOJIOB, Macca 1
rabapuThl TaKKe MEHBIIIE.

KiroueBbie ciioBa: ®PT, OITY, ¢a30BbIi CABHT, TEKTPOHHBIN KOMMYTATOP, YIIPABICHUE PEKIMAMHU.

Coopuuk Tpynos MuactuTyTa sHepretnkn AHM. Beim. 2. Kummasy: Tun. AHM, 2010. - c. 176-206.

15



IMPACTUL FACTORILOR DE INFLUENTA ASUPRA SCENARIILOR DE
DEZVOLTARE A SURSELOR DE ENERGIE ELECTRICA
Comendant I., Sula A.

Institutul de Energetica al Academiei de Stiinte a Moldovei

Rezumat: Importul insemnat de energie electrica, prin care se distinge Republica Moldova, impune rezolvarea problemei
securitatii energetice. Calea cea mai indicata ar fi constructia de centrale electrice proprii, Insa costul de capital al acestora
duce la cresterea insemnata a tarifului la energie, insuportabil pentru nivelul economic actual al tarii. Drept urmare se cer
aplicate masuri corespunzitoare capacitatii de plati a consumatorilor. In lucrare sunt evaluate unele dintre acestea
(extinderea interconexiunilor cu tarile vecine, utilizarea surselor regenerabile, aplatizarea curbei de sarcind),
determinanduse totodatd pretul energiei de import la atingerea cdruia constructia centralelor locale devine iminenta,
aratandu-se care dintre acestea din urma sunt cele mai oportune. Se utilizeaza modelul de calcul WASP.

Cuvinte-cheie: dezvoltarea surselor, surse regenerabile, aplatizarea curbei de sarcind, pretul energiei electrice, capacitatea
de plata

Analele Institutului de Energetica al ASM. Fascicola 2. Ch.: TASM, 2010.- p. 207-231.

THE INFLUENCE OF CORE FACTORS ON POWER SOURCES DEVELOPMENT SCENARIOUS
Comendant I., Sula A.
Institute of Power Engineering of Academy of Sciences of Moldova

Abstract: High level of electricity import of Republic of Moldova requires energy security problem to overcome. The best
way to resolve it is to build its own power plant, but its cost of capital leads to significant electricity tariff increase not
sustained by actual national economy. The measures corresponded to consumers capacity to pay for the electricity
consumed would be the most appropriate to promote at this stage. Some of them are considered in this work
(interconnection line extension with the neighboring countries, renewable sources utilization, load curve smoothing). The
proposed solutions determine situation reach of which would serve as a signal for the own power plant to be built and, what
types of the power plants are the most appropriate. WASP Model is used for the calculation.

Keywords: power plants development, renewable sources, load curve smoothing, electricity price, capacity to pay.

Annals of the Institute of Power Engeeniring of the ASM. Beam 2. Ch: TASM, 2010. - p. 207-231.

BO3JIEVICTBUE BJIUSIOINX ®PAKTOPOB HA CLIEHAPUM PA3BUTHUS TEHEPUPYIOIIMX
MOIHOCTEM
Komennaunt U., Cyaa A.
HMucruryr 3Hepreruku AH MoJsioBsl

AHHOTanus: Bricokast 0I5 3I€KTPOIHEPT U, UMIIOPTHpYeMoi PecryOimkoit MoinoBa, 00sI36IBaCT peInTh MpodaeMy
sHeprobezonacHocTr. Hanbonee pekoMeHyeMbIM ITyT€M B 3TOM HalpaBIEHUH SIBISETCS CTPOUTEILCTBO COOCTBEHHBIX
ayieKTpocTaHuid. OHAaKO, CTOMMOCTB KanuTaja MOCIeIHIX, NPUBOANT K 3HAUNTEIHHOMY MOBBILICHHUIO TapHda Ha
JIEKTPOIHEPTHIO, TPYAHO BBIJIEP)KUBAEMYIO 3KOHOMHKOM CTpaHbl. B CBsI3M € 3THM HEOOXOJMMO MATH IO IyTH
IIPUMEHEHHUS] MEP COOTBETCTBYIOIINM IUIATEXECIOCOOHOCTH NoTpeduTenell. B paboTe oleHNBaIOTCS HEKOTOPBIE U3 3TUX
Mep (yBeIMYeHHE NPOITyCKHON CIIOCOOHOCTH JIEKTPUUECKHX CBA3EH C COCEIHUMH CTpaHaMHM, BOBJICUYEHHE
BO300HOBJISIEMBIX HCTOYHHKOB SHEPTUH, BIpaBHUBaHUE Ipadyka HArpy3KH), ONpeIesisis IPH ATOM BEJIMUUHY LIEHBI
HUMITIOPTHPOBAHHOM 3JIEKTPOIHEPTHH, IO TOCTIKEHUH KOTOPOU TpeOyeTcsi 00s3aTelIbHOE CTPOUTENBECTBO COOCTBEHHBIX
ANIEKTPOCTAHIIMH, TOKA3bIBAsI, B TO K€ BPEMsl, KAKOI THII M3 MOCIEAHUX SIBISETCS Hanbouee MpeArnoYTUTeIbHbIM. [Iiist
BBITTOJTHEHHS PACYETOB HCIIONB3yeTcst Moaens WASP.

KaroueBble ci10Ba: pa3BUTHE TEHEPUPYIOLINX MOIIHOCTEH, BO30OHOBIISIEMbIE HICTOYHUKU SHEPTUH, BhIpABHUBaAHHE
rpauka HarpysKy, [eHa JIeKTPOIHEPTUH, IIATEXKECTIOCOOHOCTb.

Coopuuk Tpynos MuactuTyTa sHepretnkn AHM. Beim. 2. Kummnsy: Tun. AHM, 2010. - c. 207-231.
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INSTALATII CU POMPE DE CALDURA IN PROCESELE DE PRODUCERE SI DE
UTILIZARE A ENERGIEI
Andronati N.R., Sit ML.L., Juravliov A.A., Zubatai A.L., Poponova O.B., Timcenco D.V., Sit
B.M., Robu S.G., Ioiser A.M., Martinov V.A., Izvoreanu B.A., Virlan P.M.
Institutul de Energetica al Academiei de Stiinte a Moldovei

Rezumat. Sunt prezentate rezultatele cercetarilor teoretice privind elaborarea pompelor de céldura pe dioxid de carbon
pentru utilizarea in industria si gospodaria comunala, care functioneaza in ciclul transcritic. Sunt examinate pompe de
céldura, care utilizeaza: doua schimbatoare de cildura in calitate de recuperator, ejectoare amplasate intre iesirea supapei de
reglare a presiunii racitorului de gaz si iesirea evaporatorului si complexul "detentor—ejector". Este elaboratd metoda de
calcul si selectare a supapelor de reglare a dispozitivului, ce asigura reglarea independenta a debitelor agentului termic prin
ejectoare (evaporatoare) si presiunii de comprimare a compresorului. Este elaborata metoda de calcul al ejectorului bifazic
pe dioxid de carbon, ce da posibilitatea de a realiza scheme ale IPC cu utilizarea ejectoarelor, si care are eficientd termica
inalta comparativ cu schemele fara ejector, fapt ce va accelera valorificarea lor in economia nationald. Sunt propuse un set
de solutii tehnice inovative, pentru care autorii detin brevet de inventie eliberate de AGEPI. Este elaboratd schema
structurala a sistemului de dirijare pentru complexul ,,JPC—procese tehnologice ale vinificatiei”.

Cuvinte—cheie: pompa de céldura, sistem de dirijare, dioxid de carbon.

Analele Institutului de Energetica al ASM. Fascicola 2. Ch.: TASM, 2010.- p.232 -254.

HEAT PUMPS STATIONS IN PROCESSES OF ENERGY USE AND ENERGY PRODUCTION
Andronaty N.R., Sit M.L., Juravleov A.A., Zubaty A.L., , Poponova O.B., Timcenko D.V., Sit B.M., Robu S.G.,
loiser A.M., Martinov V.A., Izvoreanu B.A., Virlan P.M.

Institute of Power Engineering Academy of Sciences of Moldova

Abstract. There are prezented results of theoretical investigations of vapor compression carbon dioxide heat pumps which
work in transcritical cycle for the use in industry and district heating. There were studied heat pumps which use: two heat
exchangeres in lieu of internal heat exchanger, heat pumps with ejectors, heat pump with expander and ejector. The
purpose of the work is to develop for such stations the thermodynamic cycle providing high thermal efficiency, and also to
develop a procedure of calculation of heat pump station on carbon dioxide basic elements for variable modes of thermal
load, which are specific for technologic processes of wine-making. During the researches theoretical investigations were
made and thermodynamic cycles of the heat pump on carbon dioxide working in a transcritical cycle using ejectors,
connected with evaporator and the outlet of gas cooler pressure control valve with. It is shown that such cycle has thermal
efficiency 10-20% higher, than a cycle using ejector only. The procedure of such installation calculation taking into
account the maximal thermal efficiency is developed. The procedure of calculation of control valves of the installation
providing independent pressure control of the compressor discharge and pressures on inlets of ejectors is developed. The
importance of the work consists in elaboration of hew thermodynamic cycles for heat pump stations that will considerably
raise their energy efficiency and methods of heat pump station calculation that will accelerate their development in a
national economy. There was developped the method of calculus of gas cooler dynamics in the transcritical regime of the
work.

Key words: heat pump, control system, carbon dioxide.

Annals of the Institute of Power Engeeniring of the ASM. Beam 2. Ch: TASM, 2010. - p. 232-254.

TEIJIOBBIE HACOCBI B TIPOLECCAX ITPOU3BOJACTBA U UCITIOJIb3OBAHUSA DHEPT'UN
Anaponaruii H.P., Ilutr M.JL, KypasiaeB A.A., 3ybarslii A.JL. , [lononosa O.b., Tumuenko J.B.., lut b.M., Pooy
C.I'., Hoituep A.M., MaptsinoB B.A., U3Bopsiny B.A., Beipaan I1.M.

HHCeTUTYT SHEpreTuKu AKajgeMun HayK MoJiioBbI

AnHoTanus. Pa3paboTaHbl TEIIOBbIE CXEMBI TEINIOHACOCHBIX YCTAHOBOK TSI IEHTPAIN30BAHHBIX CUCTEM
TEIUIOCHA0KEHNS ¥ BUHOJIEJILYECKON OTpaciy. [ 3THX TEINIOHACOCHBIX YCTAaHOBOK pa3paboTaHbl METOMBI pacyeTa:
JIMHAMHKH Ta300XJ1auTelel, paboTaroX B CBEPXKPUTHUECKON 001aCTH IaBIEHHUH, PETYINPYIONUX KIIAIIaHOB
YCTQHOBKH, 00ECIIEUMBAIONINX HE3aBUCUMOE PETYJIMPOBaHNE AaBJICHHs HarHETaHNs! KOMIIpeccopa U JaBJIeHUH XJiajareHra
nepest 3KEKTOpaMu, METO/IbI pacueTa 3»KEKTOPOB I PabOTHI ¢ IBYX(a3HbIM AUOKCHAOM YIIIepo/a, CTPYKTYPHBIE CXEMBI
cucrem ynpasienus THY. B nponecce paboTs! Obuin pa3paboTaHbl TEPMOJMHAMHYIECKUE IUKJIBI TEIUIOBOIO HAacoca Ha
JMOKCHJE yIIIEpO/ia, PaOOTAIOIIEro B CBEPXKPUTHUECKOM IIUKIIE C HCHONB30BAHUEM ABYX(a3HbIX 3’KEKTOPOB,
BKJIFOUEHHBIX MEX]y UCIIAPUTENIEM U BBIXOJIOM PETYJIHMPYIOIIEro KianaHa razooxianures. [lokazano, yTo Takoi UK
nmeet k03 duimerT TemnoBoi ¢ pexruBHOCTH Ha 10-20% BBIIIE, YeM IUKI O€3 NCTIONB30BaHMs KeKkTopa. Paspaborana
METOJIMKa pacyeTa TaKoH YCTAHOBKHU C YU€TOM MAaKCHMAJIbHOH TeIIoBOH 3¢pdexTnBHOCTH.

KiroueBble ¢j10Ba: TEIIOBOM HACOC, CHCTEMBI YIIPABIICHHUS, 3KEKTOP, JUOKCHUIL YTIIIEPOAA.

Coopuuk tpynoB Uucturyra sHeprerukn AHM. Bein. 2. Kumunnsy: Tun. AHM, 2010. - ¢. 232-254.
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INSTALATII SOLARE EFICIENTE PENTRU USCAREA PRODUCTIEI VEGETALE
Ermuratschii V.V., Burciu V.I., Ermuratskaya G.V., Ermuratschii Vas. V., Kapralov A.l.,
Lokshin V.G., Nany O.E.

Institutul de Energetica al ASM

Rezumat. Lucrarea prezintd principalele rezultate ale cercetdrii stiintifice, "Elaborarea si cercetarea instalatiilor solare
eficiente si cu cost redus pentru uscarea plantelor vegetale". S-au analizat solutiile tehnice cunoscute i s-au propus noi
solutii, orientate spre sporirea eficientei energetice, economice si ecologice de confectionare a instalatiilor solare pentru
uscarea fructelor, legumelor si plantelor medicinale. Scopul investigatiei a constat in elaborarea instalatiilor ieftene pentru
confectionare si in exploatare, inclusiv si celor combustibilo-solare. Ca rezultat al cercetarilor din perioada 2006-2010 s-au
elaborat bazele teoretice a metodei de calcul a componentelor uscatoriilor solare convective cum sunt incélzitoarele de apa
si aer, camerei de uscare acumulatoarelor de caldurd, utilizatoarelor caldurii reziduale, uscatoare a aerului. S-au executat
elaborarea proiectelor de schita, confectionat si testat in conditii reale de functionare mostre de componente si a uscatoriei
ca instalatie. Calculele si rezultatele testarilor experimentale au confirmat posibilitatea si rezonabilitate a construirii
uscatoriilor mobile si stationare cu valoarea coeficientului de substituire a combustibilului traditional de catre energia
solard la cca. de 60%. Solutiile tehnice si tehnologice asigura sporirea coeficientului de utilizare a resurselor energetice si a
energiei primare de la 25-45% pana 55-75%, deci de cca. 1,6 ori. Concomitent se asigurd diminuarea cu 15-25 % a duratei
timpului de uscare la asigurarea calitatii prescrise a produsului final, inclusiv, uniformitatea de uscare a produselor supuse
procesului de uscare. In baza rezultatelor cercetirilor s-au obtinut 4 brevete de inventie si au fost publicate 11 articole si
teze a rapoartelor la conferinte.

Cuvinte-cheie: uscatorie solara, uscatorie solaro-combustibila, energie solara, acumulatoare de caldurd, colectoare solare,
incélzitoare solare de aer si de apa, recuperarea caldurii esapate a proceselor tehnologice, uscatorie a aerului.

Analele Institutului de Energetica al ASM. Fascicola 2. Ch.: TASM, 2010.- p.255-277.

EFFECTIVE SOLAR DRYING PLANT PRODUCTION
Ermuratsky V.V., Burciu V.1., Ermuratskaya G.V., Ermuratsky Vas. V., Kapralov A.l., Lokshin V.G.,Nany O.E.
Institute of Power Engineering Academy of Sciences of Moldova

Abstract. The paper presents the main results of scientific research "Development and study of low-cost and efficient

for drying". We propose new and reviewed known technical solutions directed at increasing energetically,

economic and environmental efficiency of solar installations for drying fruits, vegetables, berries, spice plants and herbs.
Design and research was conducted with a view to creating efficient and simple in the manufacture and use, inexpensive
construction of solar and. As a result of work during the period 2006-2010 the scientific and technical basis of methods of
calculation of such elements of solar convection dryers as water and air heaters, drying chamber, heat accumulator, utilize
of waste heat, air’s dryer were developed. The development of design projects is performed; the experimental samples of
elements and drying installation in general are made and tested in natural conditions. Calculations and experiments showed
the possibility and feasibility of mobile and stationary dryers with replacement rates of traditional energy resources of solar
energy to 60%. The proposed technical and technological solutions provide increased utilization of primary energy from 25
... 45% .up to. 75...55%, i.e. more than 1.6 times. At the same time achieved a reduction of 15 ... 25% of drying time while
maintaining a high quality final product, in particular - the uniformity of drying particulate materials. Innovation of
obtained results is confirmed by 4 patents of Republic Moldova and by 11 articles and abstracts.

Key words: solar heating systems , solar-fuel dryers, heat accumulator.

Annals of the Institute of Power Engeeniring of the ASM. Beam 2. Ch: TASM, 2010. - p. 255-277.

3®PEKTUBHBIE COJTHEYHBIE YCTAHOBKH /151 CYIIKH PACTUTEJILHOM
nPOAYKINU
Epmyparcknii B.B., Bypuny B.U., Epmyparckas I'.B., Epmyparcknii Bac. B., Kanpanos A.H.,
Jlokmun B.I'., Hanwnii O.E.
HnacTuryT 3Heprerukn AHM

AnHOTanms. B pabore n3naraioTcst OCHOBHBIE PE3YJIbTaThl HAYYHO-HCCIIEI0BATENLCKOM paboThl «Pa3paboTka u
HCCIICIOBAHMS HEAOPOTHX U 3(P(HEKTUBHBIX COTHEUHBIX YCTAHOBOK JJISI CYIIKH PACTUTEIHHOM MPOTYKIIHI.
[Ipoananm3upoBaHEl H3BECTHBIE TEXHUYECKUE PEIICHNS U MPEII0KEHBI HOBBIE, HAIIPABICHHBIE Ha TIOBBIIICHHUE
9HEPTreTUYECKOM, IKOHOMUIECKOH U IKOJIOTHYeCKON 3(pPEKTHUBHOCTH COTHEUHBIX YCTAHOBOK IS CYIIKH (PPYKTOB,
OBOIIIEH, SITOJI, MPSTHHBIX PACTCHUH M JIEKapCTBEHHBIX TpaB. Pa3paboTka M MccIe10BaHus IPOBOAMIINCE C ETBI0 CO3TaHUS
3¢ G EKTHBHBIX, TPOCTHIX ITPH N3TOTOBJICHUN M SKCIUTyaTalliH, HEAOPOTUX KOHCTPYKINI CONHEYHBIX M COTHEYHO-
TOIUIMBHBIX CYIIIJIOK. B pesynbraTe BbimonHeHus padotsl B epro 2006-2010 co3maHpl HAyIHO-TEXHUYECKHUE OCHOBBI
METOJMKH pacyéra TAKHX 3JEMEHTOB COJHEUHBIX KOHBEKTHBHBIX CYLIMIIOK, KaK HarpeBaTeay BOJbl U BO3/yXa, CyIIMIbHON
KaMephbl, aKKyMyJISITOpa TeIia, yTHIN3aTopa COPOCHOTO TeIlla, OCYIINTEIs BO3/yXa. BeInomHeHb! pa3paboTKH 3CKU3HBIX
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MIPOEKTOB, M3TOTOBJICHBI M UCTIBITAHBI B PEATbHBIX MOJIEBBIX YCIOBUAX KCIICPUMEHTAIBHBIE 00pa3Ibl JIEMEHTOB 1
CYIIMIBHBIX YCTAHOBOK B LIETOM. PacuéThl 1 9KCIIEpUMEHTHI OKA3aJIM BO3MOXKHOCTD U IIEJIe COOOPa3HOCTh CO3JaHuUs
MEPEIBIDKHBIX M CTALMOHAPHBIX CYIIHIBHBIX YCTAHOBOK C KO3()(DMIIMEHTOM 3aMEIIeHHS TPaJAUIIMOHHBIX SHEPTOPECYPCOB
comHedHOH 3Heprueh 1o 60%. [Ipeano)keHHbIE TEXHUYECKHE U TEXHOJIOTUYECKHIE PEIICHNsT 00ECTIEINBAIOT MTOBBIIIICHUE
K03 (h(pUIKEHTa HCTIONIB30BAHMUS IEPBUYHOM SHEpruu ¢ 25...45% 10 55...75%, T.e. 6onee uem B 1,6 pa3a. OqHOBpEMEHHO
JIOCTHTaeTCs COKpaleHune Ha 15...25% BpeMeHu CymKy Ipu 00ecTiedeHHH BHICOKOTO KaueCcTBa KOHEYHOTO IPOAYKTa, B
YaCTHOCTH - PABHOMEPHOCTb BBICYIIMBAHUS YaCTHII CHIpbsL. [1o pe3ynbraram paboTsl nmoinyueHo 4 natenta PM n
ory6mkoBaHo 11 cTareii ¥ TE3UCOB JOKIAI0B.

KiroueBble ¢j10Ba: COJTHEUHbIE CYIIMIBHBIC YCTAHOBKH, COJTHEUHO-TOIIIMBHBIE CYIIMIKY, COJHEYHAs CYIIKA,
AKKyMYJISITOPBI TEIUIA, KOJUIEKTOPHI COTHEYHOW 3HEPTHH, COJHEYHBIE HAarpeBaTe Il BO3yXa, YTHIH3aTOp COPOCHOTO TeIuia,
OCYIIUTENIb BO3TyXa.

Coopuuk Tpynos MuctutyTa sHepretukn AHM. Beim. 2. Kummasy: Tun. AHM, 2010. - c. 255-277.
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GENERATOARE ASINCRONE CU EXCITATIE CAPACITIVA
Birladeanu A.S., Berzan V.P., Tirsu M.S.
Institutul de Energetica al Academiei de Stiinte a Moldovei

Rezumat. In articol se examineaza generatoarele asincrone cu doua infasurari realizate trifazat si bifazat cu excitatie
capacitiva, indeplinite pe baza motoarelor asincrone cu rotor in scurtcircuit. Cercetarile generatoarelor elaborate s-au
infaptuit cu diferite scheme de conexiuni a infasurarilor statorice prin alegerea numarului de spire a fazelor infagurarilor
statorice Indeplinite la diferite tensiuni. Prin cuplarea condensatorilor de excitatie la faza de tensiune nalta s-a obtinut
micsorarea valorii capacitatii de excitatie, imbunatatirea indicilor si caracteristicilor generatoarelor.

Cuvinte-cheie: generator asincron, condensator, faza, infasurare, schema, tensiune, capacitate.
Analele Institutului de Energetica al ASM. Fascicola 2. Ch.: TASM, 2010.- p. 278-296.

ASYNCHRONOUS GENERATORS WITH CAPACITIVE EXCITATION
Birladeanu A.S., Berzan V.P., Tirsu M.S.
Institute of Power Engineering of Academy of Sciences of Moldova

Abstract. The article examines asynchronous generators having two windings executed two-phase and three-phase with
capacitive excitation, based on standard squirrel cage induction motors. Researches of developed generators were done
with different stator winding connection schemes by choosing the number of turns of stator windings phases out at different
voltages. By coupling capacitors for high voltage excitation phase it was obtained decreasing of value of excitation
capacity, improving indices and characteristics of generators.

Keyword: asynchronous generator, condenser, phase winding, diagrams, voltage and capacity.

Annals of the Institute of Power Engeeniring of the ASM. Beam 2. Ch: TASM, 2010. - p.278-296.

ACHHXPOHHBIE TEHEPATOPBI C KOHAEHCATOPHBIM BO3BYKIEHUEM
Beipaaasu A.C., bep3aun.B.I1., Teipmy M.C.
HNHCTUTYT 3HepreTuku AkajgeMu Hayk MoJ110BbI

AHHoTanms. B craTbe paccMaTpuBaroTCs 1ByX0OMOTOYHBIE ACHHXPOHHBIE TeHEPATOPHI B TpeX(ha3HOM H AByX(azHOM
UCIIOTHEHUH C eMKOCTHBIM BO30YXKICHHEM, BBITIOJTHEHHBIX Ha OCHOBE aCHHXPOHHBIX JIBHTaTeNeH ¢ KOPOTKO3aMKHYTHIM
poTopom. UccnenoBanus pa3paboTaHHBIX TEHEPATOPOB BHITOIHEHBI IO Pa3JIMYHBIM CXeMaM COeTMHEHUs: OOMOTOK cTaTtopa
myTéM BBIOOpA YKCiIa BUTKOB (pa3 0OMOTOK cTaTopa, BHIOJIHEHHBIX Ha Pa3IM4yHOE HaNpshKeHHe. BriroueHrnem
KOHJICHCATOPOB BO30YXk/IeHUs Ha (pa3y MOBBIIICHHOTO HANPSDKEHHMS, YIAI0Ch CHU3UTh BEJTMYMHY EMKOCTH, YIIyUIIUTh
MOKa3aTeJM U XapaKTePUCTUKU TeHEPaTOPOB.

KunroueBble cj10Ba: aCHHXPOHHBIH TeHepaTop, KOHASHCATOP, (Ba3za, 0OMOTKA, CXeMa, HalPsDKEHUE, EMKOCTb.
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