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I. 00 - oonsumstor oomplsx
2. 001 - oonsumston oom^Isx LnäustnLsI
). 00k - oonsumaton oomx)nsnt
4. Ov - oansotenIstloL älnamloä
5« OL - osnuotsnIstloL ststlos
6, M - sl'sot 6s rsZIa^j
7. I?? - Intnsxnlnäsnea Isxtlla IImI^OLNs.
8. luOIVill? - mstoäa oslon msl mlol pLtnsts
9. lül - moton äs Inäuo^is (uslnonon)

Io. W - moäsl matsmatlo
II. L13 moton sinonon
12. W - ,N6^6L SlSOtnlQÄ
I). m'v - nstzss sIsotnIoZ. äs älstnldutzls
14. 16V - tsdlvu Zsnsnsl äs älstnldutzls
15« t.s.m.- tsnsluns sIsotnomotoans
16. 8VL - slstsm slsotnosnsr^stlo
17. U.Q. - unItLtzl sdsoluts
18. u.n. - unitätzl nslutlvs
IZ^ u.n.n.- unitä^2 nslutlvs nominnls
2o. §. -

?I0^I'17VL- ^MVOVUNlvOk L1 HOI^I'IIVOK UIIV1L^1L k»^I IKLOVLM

I. - ük uls 0§ ä C putsns LOtlvZ §1 2?6ÄOtIvL lunotis äs
tsnsluns yl 2?sspeotlv krsovsn^L sxpnimLts In U.2?» ;

2. ^o» ^o> ^o' ^o^o^ " slsot^Ios oai's.otsr'lstlos ns^llnulul
^62'MONSnt äs lunotzlonQns oonsIäsi'Lt äs nsl'si'in^L;

). ?, - ^utLi'SL LOtlvL nsspsvtlv i-SLOtlvL absondltâ äs 00;
4. 6, I" (-^)) - tSNLlUNSQ Insovsn-tzn (pulLL^Is) SL IN noäul äs nsoonä 

ul 00.
9. - mutl'iosu "H".

11VV I 0I 011112^11.

1. "o" - pnsolrsQLL lsptul 0L mänimlls SS nsIsnL lu nsLilMiI psnmansnt 
äs I'slcnlni/ä;

2. " -" - ^ns olLS LL^ l-^unimlls expnIillLts In u.n. svlnä os ä s bL2ä
mänl:lt2Is slsotnlos esnuetsnlstlos nsgl^ulul xsnwnnsnt äs ns- 
Isnintzu;

l. "nn"- pr«ol2SUL2 inunlnills slsotnlos sx^nlwats In u.i'.n. ; 
"t"4. - ruunodsQLÜ opsnu^Iu äs tnsnspunsns n unsl mutnlos ssu vsoton.
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lsnä^ntzs nLiunlä^äspIln ^usii^iontL-äs L SS rsn1l2a LLL oii mal 
soonomios, äsisrwinni ps äs o pnris, oonsirulrss äs grupuri slsoiro- 
Zsns Lu puisri uniinrs oii mni junri Zi ou äimsnsiuni gsomsirios ps oit 
posibil rsäuss, ou rsnoinntzs mari Zi ou o auiomniion äs sisism sokis- 
iioaiZ Zi ps äs nlîâ paris> oonoenirarsn surselor äs snsrgis sIsoirioL 
in 2ons1s ou rssurss snsrgsiios primsrs»orsinäu-ss nsiksl,20ns isriio- 
rinls Lu sxosäsni äs snsrgis slsQirioL,os irsbuis svnouaiZ sprs 2onsls 
äsiioiinrs. Bossis moäii'ioLri in siruoiurn Zi oon^iguratzia 3§L moäsrns, 
slsiuri äs duolelrsn ioi mni oomplsxa a RL äs iranspori Zi äisiribu^is, 
s äsisrminni i'unohionnrsa sossiors in npropisrsa liwiislor äs siablli- 
tais Zi npnritzin unor problsms äsossbiis privinä rsgln^ul äs isnsiuns 
Zi ^rsovsn'hä in sisism. In oonssoin^ä, in i'atzn inginerilor sleoirosnsr- 
gstioisni.nu i'osi puss Problems boaris oomplsxs privinä proisoiarsn s- 
lsmsnislor äs sisism Z1 aooräarsa Lorespun2Lioars a paramsirilor sis- 
ikmslor äs nsAlno sxisisnis in LLL. lEl bn2s rs2olvari1 nosoior probis - 
ms 2n gsnsrnl, snnllLn regimurilor permnnsnis Zi äinamios Lis LLL. 
prin simulări numeri os.

Ob^insrsn unor rsprsLsniari oii mai rsnlis^s a oomportarii L§8 
!in rs^imurils permnnsnis ZI äinnmios ssts Lonä1tzions1:ä, Ln'priwul rină, 
!äs moäeli2nrsn mnismel-dioL oit mni riguroasa a slemsnislor äs sisism , 
wotiv 06 n äsisiLminn-d in^snss prsooupLri in li^srslrura äs spsoinli-tsts 
privinä rsprsLsnini-su oii: mni ^iäsIL n grupurilor slsoirogsne, n sls- 
wsntelor tîl' Zi n Lonsumn^orilor oomplsLZi. Lini rsmsroabils in sossi 
î.Lvns, rsuliLärlls privinä rsprs26niLrsn in siuäiils äs sisism s gsns- 

ratourslor sinorons. ?orninä äs la luorarlls ?ar1c Zi Qorsv (1927-1926) 
ears ou iniroäuu in siuäiul maZinii sinorons isorin os1or äoua nxs.prs- 
vvupLrile ulisrionrs nu oonäus In slndornrsn unor LA äsinlinis ou oon- 
Liäsrurso Lisismslor äs reglaj sxLiintzisi ZI viis2si, n Lursntzilor 
iurbionk.ri Zi llisisrs2si mis2u1ui mngnsiio /6l/,/66/,/62/,/66/,/U.^^.1)( 
> Lprs äsonsbirs äs gsnsrsior'ul sineron, Lslälali slsmsni isrmi- 
NLl äin Lnärul 5M', oonsumniorui oowplsx, ssis rsprs2snini in siuäiils 
^>s siLiom prin moäsls muli msi ^impliLi onis /21/,/26/,/72/,/6^/,/46/ » 

^sonrsLs:
' oiruoturn Zi LnrnoisriniiLils 06 ss moäiFloL psrwnnsni in iimp;

Lxisidi 0 mnrs vnrieinis äs oonoumniorl ou äivsrss Lnrnei^risiioi;
4 ssis mni pu^in ounosouiä oomporiarsa 00 in rsgimurils psrmnnsnis Zi 

äinnmios n1s ;
eonLioororsn 00 prin OL snu Ov oomplioL muli nlgoriimsls äs on1eu1 , 
i'is prin IniroäuLsrss unor o oluri iisraii^s suplimsnisrs in oaärul 
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oiolurilor iterative de ba2Ä de Ia metodele de analira urusls pas ou 
pas, iis prin orsyterea inadmisibila a dimensiunilor sistemelor da aou- 
stzii algebrios ZI diisrentzials în oașul metodelor dirsote. '

Importanta reprerentarii oorsots a saroinii în studiile de sta- 
bilitats a L§L a iost remaroata înoa din 19Z4 prin luorLrila Iu1 Orar^ 
/2Z/, dar ou putzins sxoeptii, pîna în anii '60, studiile de stadiiita- 

te urmărind doar menținerea oosrsntä a generatoarelor din sistem, ao- 
oentul^a löst pus pe reprs26ntarea soestora^iar oonsumatorii au i'ost 
privi HI oa elemente seoundars os a^soisaLL doar iwpsdsntsls de transpar 
als sistemului. ^oest mod de oonsiderars al 60 prin paramsiru oonstant 
permite inoludersa sosstora în matriosa de admitanta nodala a sistemu­
lui /94/, oeea oe determina o oonvergentzä sigura a soluțiilor iterative 
ale regimurilor /21/,/59/^/64/.

Oaraoteristioile LL'modsrns impun însă oonsidararea ou mai mul­
tă fidelitate a oaraotsrlstl'oilor saroinii astfel înoît» pe ba2s studi- 

,1 
ilor de stabilitate, sa se poata rsa1l2L proisotarss Zi aoordarsa aodi- 
pamentelor de reglaZ devenită tot mai oowplsxe Zi mai sofistioats /15/, 
/4o/,/59/,/63/,/1)1/.

Le afirma /52/,/62/,/37/, oa modeli2arss ooreota a saroinii 
este tot atît de importanta în problemele de stabilitate, daoa nu odiar 
ma^ importanta în unele oa2uri deoît repre2sntarea marinii sinorone. 
Oaloulele eieotuate în LLK /26/,/27/,/64/,/67/,/64/,/149/, oonsidsrînd 
deverse moduri de representare a 00 au demonstrat rolul dooisiv al ra- 
pr626ntlrii ooreots al aoestuia în stuâiile âe stabilitate.

Ire2«nta luorare se însoris în oontextul preooupârilor aotuals 
privinâ elaborarea unor KM 'oare s2 repre2ints oît mai realist saroina 
în simulările analitioe ale! regimurilor 6e kunohionars ale LS8 oomplsxs. 
In aoest sens s-a avut în vedere rsa1i2arsa următoarelor obieotivs:

- elaborarea strategiilor adsovate identi^ioarii 00 pe bara teo­
riei generale a identilioarii proosselor;

- stabilirea iormslor de rsprsrsntars a oonsumatorilor indivi- 
.duali Hi 00 prin OL yi Ov oare, pe de o parte, se roHeota oît mai rea­
list oomportarea aoestors în regimurile permanente ?i rsspsolTiv dlnami- 
oe ale LLL Zi, pe de altL parte, sL iie addovats implementării m algo- 
ritmele 9I programele de oaloul existente pentru studiui>LLL;

- realizarea unei sintere bibliograiios a rerultatslor identiti- 
»oarilor unor oonsumatori individuali Zi oompleo^i în vscksrsa öonstitui- 
jeii uns^ bare de date pentru oonsidersrsa 00 prin 03 Hi OV.

In vederea rsalirarii aosstor deridersts, presanta luorare â 
iost oonoeputL în patru pârtzi interdependenta, ^st^sl, prima parte, oa- 
pito^ul 1, abordeara aspsots generale ale identiiloarii 00, partea a
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6oua (oapi^olels 2, ) Zi 4) irai6L23 OL ZI ov als prinoipalslor osis- 
gorii 6s ovnsumaiori in6iviâuali, iar parisa a irsia adorâsasa prodls- 
msls-iäsniilioarü analiiios Zi sxpsrimsnials a OL (oapiiolul 5),Zi a 
A) (oapiiolul 6) als 00. vliima paris, oapiiolul 7» oonsiiiuis parisa 
Lpliaaiiva a luorarii, in oa6r*ul oLrsia sini iâsniiiioais OL Zi Ovals 
^nui 00 iiipio in6usirial, uiili2inâ msio6sls Zi algoriimsls 6s osloul 
äs2voliais in oapiiolsls anisrioars.

vuorarsa siruoiuraiâ ps opi oapiiols Zi sxiinsa ps 1 g6 padini, 
cson^inin6 77 iiLuni Zi )1 iabsls, pornsZis äs Ia rs2u1isis1s osrosia- 
rfilor in 6omsniul abor6ai, prs2sniais in osls 15) iiiluri bibliogra- 
Lios oonsuliais, oinirs oars )o iiiluri sini slaborais âs oLirs anior^ 
singur (5) sau in oolaborare (L5).

Irimul oapiiol ni luorarii prs2inia, ps ba2a unei sinis2s bi- 
bliograiios, posibiliiahils oonorsis 6s abor6ars a problemei iâsnii- 
^ioârii 00, se 6isouiL oriiio 6s^initziils Zi notziunils oars inisrvin 

^in proossul 6e i6snii^ioars Zi ssiimsrs al OL Zi Ov als 00 Zi ss sts<f- 
1^uisa2a o snsIi2L a inllusntzsi mo6ului 6e rsprs26niars a 00 asupra r^- 
gimurilor LLL,, rsLuliin6 oonolu2Ü impori^nis privin6 mo6ul Zi lorma 
6s reprsLsniars praoiioa a 00.

Oapiiolsls 2, ) Zi 4 sini oonsaorais slaborarii inir-o LormL 
ujniisra k;; OL Zi Ov sie prinoipalslor osisgorii äs oonsumsiori inäivi- 
6Usli: ^il; NL; oupiosrs termios rs2isiivs; rsâresoare Zi oonsnmaiori 
âe 2luminai. vu^L et'eoiuai'ea unei analii biblioSi-alios privinâ rerul-
Üsiels re^rc;liniarilor iig oarei oaisCorii äe oonsumaiori incZiviäuali 
wlsntzionali mai sus prin 03 Zi Ov, ss (Zs2volia rslatziils Zi al§oriiws- 

ls 6e oaloul aiäsovais ssiiwarii 03 Zi Ov als aossivra, ps ba2a unor 
Disisms uniiars 6s oooräonaie^ uniiLhi 6s masura Zi oonvsniii 6s ssmn.
3ini svaluaii parameirii oare,^isrisiioilor aossior oonsumaiori inâi- 
^-iäuali in âivsrss regimuri 6s lunotzionars Zi sini svi6sniisis inilu-
snisls 62vsrZilor laoiori asupra valorilor lor. 0 aientis 6sossdiiL 

i
s^sis aooi6aia rsprsrsniarii ^1 prin 03 Zi Ov, 6aioriia pon6srii mari
a, aossiora in siruoiura 00 inâivi6uali Zi a posidiliiaiilor praoiios
6K a rspre2snia in rsgimurils 6inamios 00 prin öil sovivalsnis^ psniru 
o^ars ss vor ssiima paralnsirii eu msio6s siaiisiios.

j ln ospiiolul 5 esis ador6aia problema i6sniiiioar^i Zi ssii- 
m^rii OL als 00 uiili2in6 aiit oalss snaliiioa, prin asamblarsa 03 als 
pVino2palslor oaisgorli 6e oonsumaiori inLvi6usli, prs2sniais in os^iolsl^ prs os- 
64nis, oii Zi oalsa expsrimsnisla, prin prsluorsrsa siaiisiioa a rs- 
2^litrielor masurLiorilor obi nuis in oa6rul unor issis ao-Üve. In aossi. 

söop, ss siabilsso lormsle osls mal aäsovais 6s rsprs2sniars als 03 
als 00, sini 6s2voliais msiocs praoiios 6sssiimars a paramsirilor 
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aosstora» oonsi6srîn6 prsLs^^a MV ZI a bateriilor 6s oon6snsLtoare 
statios. ksntru inresistrars^ rsLultatelor tsstslor sxpsrimsntale ss 
prsrinta so^ipamsntul 6s maä^a -ZI înregistrare oonosput Zi rssllsat 
In sosst S00P.

Oapitolul 6 ssts oon^aorat 16enti1ioâri1 snalitios ZI sxpsri- 
msntals a Ov als 06, a6mis sub Forma unui ^ll Zi oonsumstor statio s- 
ollivalent. 3înt iesvoltats Ov als 00 sobivalsnt sub Forma intrare-sta- 
ro-isZire, asie elaborai; un algoritm 6s estimare al paramstrilor oir- 
ouitului sleotrio sokivalsnt al 00 în oa6ru1 16snt1F1oar1i snalitios, 
iar psntru estimarea parametrilor sai ps bara rs2u1tatslor Tn)?sgisträ- 
rilor experimentale, s-a elaborai; un algoritm 6s estimare sFioisnt ba­
rai; ps 6IMI» !

Oapitolul 7 prs2int^ utiliLarsa praotioâ a prooaäurllor 6« i- 
6snt1F1oars Zi estimarea anslitioä^ Zi experimentală, 6s2vo1tste !n os- 
pitolele anterioare, in osrul unul 00 oonorst, 111, oonsiäsrat ps ba­

rs 6s 1o KV a statzisi 6s transFormsrs llo/lo KV "vumbravitza". krin oa- 
raoterul sau aplioativ praotio, aosst oapitol pspmite o vs116are s 
oono1u2iilor, meto6slor Hl programelor 6s oaloul äs2vo1tat6 in oapito- 
lele antsrioars oa ZI o oonFirmars s utilitarii ZI. sFioisnrsi sodipa- 
pentului 6s mssura Zl inrs§isirrars oonospui; yl rsallrai; in vs6srea 1- 
Äsn^lL'loarll sxpsrîmenîals a oaraoîsrîstiollor 00.

Oli;llnul oaplirol-ssi;s -oonsaorai; oonolurlllor §1 rsooman6ar11or 
öu oarao-dsr Asneral rsLuli;Li;Si 6ln ansllrs 6s ansamblu a abor6arîl pro­
blemei läsniililoarll 00.

?rinolps1sl6 oonirldu^ll als prsrsnirsl luorari în 6omsn1ul l6sn- 
.iiiloârîî 00 ZI rsprsrsnirarll lor prln 03 Zi Ov rs2i6a, ps 6s o pari;s, 
în äsLvolisrsa unor iorms ri^uroass psniiru 03 ZI Ov als 00, a6sevai;s 
^mplsmsnlLrîî în pro^ramsls 6s oaloul sxlsi;sni;s 6s anallra a rsZimurj-lor 
LLV, elaborarea unor mei;o6s, slSorli;m6 ZI pro^ams 6s oaloul stlolsnts 
^snlru Sk' Imarsa paramsirllor aossi;ora,Zî ps 6s alia parirs, prin rssul- 
iaisls sc imarllor sleoi s ai parametrilor 03 Zi Ov als unor oonsuwa- 
tori 1n6i. i6uali Zi oomplsoZi iisntil'loL^I anslitio sau experimental^

I^rultatsls osiostarilor s^eotuats pe paroursul elaborării prs- 
r^ntsä luciiari, au lost valorikioate prin rsrolvarea unor^problsms 6in 
o^6rul oontraotslor 6s osrostars Ztiintzitioa als oolsotivului 6s osros- 

tars-pro^sotars pentru vlsotrosnsrgstioa 61n Institutul kolits^nlo 11- 
m^-Zos^ra inobslsts ou 003 'IM-ksZ1tzs Zi ou Oombinatul Ziierur^io ttuns- 

6oara, pr^n publioarsa a mai multor luoiari 6e speolalitats /14/,/16/, 
/17/,/69/,/71/,/91/ ?i /1oZ/ §1 prin realizarea a 6ouL inovații Lnrs- 
elsirsis Is 1^1,/99/ tzl /1o2/.
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IS2S äs äootorat 8 kost elaborată sub inärumarsa oompstsntâ, 
Zsossbit äs Csnsroasa Hi plins'äs Lntzsls§sre a tov.prof.är.inß.Ioan 
Novae, oaruis autorul ii aäuoe Hi pe aosasta oale, oels mai rsspee- 
tuoase mulțumiri.

kentru oonäitziils äe lloru orssts Hi sprijinul aooräat, au­
torul exprima reounoHtinha sa ^ov.odnf.är.inL.^lexanäru Vasillsvlol, 
Hsiul oateärei äe LleotrosnerC^tioä. vs asemenea autorul este, äsoss- 

bit äs reounosoatör Hi aärsses2a multzumiri oaläuroass tov.oonf.är. 
InK-Niresa ^emsH pentru inäsmnurils, suZestiils Zi observațiile oom- 
pstsnts Hi äeosebit äs utils iâouts ps paroursul slüdorLrii tS2si.

Centru permanenta Hi fruotuoasa oolsborars öu oolsAii yi 
prietenii äin oaärul oolsotivului äs I<s^s1s yi Listsms sleotrcfensr- 
ßetioe H.1.är.inx.^ärian Luts, H.l.är.inß.Stefan Kil^eni, H.l.är. 
InL.öuour luHtrea, asist är.ing.Flavius Lurianu Hi H.l.är.inx«Oornsl 
Vslioesou, autorul iyi manifestă äsplina ßratituäins. Autorul mul- 
^umeHts äe asemenea tov.H.1.är.1n§.Oornslia Ivayou Hi 1n§. li viu Elsa, 
ysf Olî la llL l)imiHoars, pentru iruotuoass oolaborsrs in oaärul rs- 
eliaarii partzii experimentale a luorLrii. In soslaHi oontext säuo 
mulțumiri oole C'-Hor äin oaärul ssrvloiulul eneris tio al III pentru 
informațiile utile Hi sprijinul sooräat privinä rsa1l2arsa partii 
splieative a tS2ei äe äootorst.

^ut^rul este reounosoator eolsLului inß.älexanäru 2uäor äs la 
'Oentrul Ier dorial äe Oaloul Vlsotronio pentru ajutorul sooräat in 
^ulsrea unv programe äs oaloul Hi aärsssara multzumlrl tuturor ools- 
tzilor äin o-^dsära äe l'lsotrosnerZs tioa, tuturor oelor oare intr-un 
iel așa alt'.^ au sprijinit rea1i2Lreü aosstei luorLri.

In final, äar nu in ultimul rinä,autorul rsmaroa äsplina in- 
î^lstzsrs Hi sprijinul permanent äin partea sotzisi sale, Oornelia ötoxa, 
în äsiinitivarea luorarii»
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pirolul i

4IL IDMLixiOEI 31 i 
L81I^KII O^OIMI 311 OILOR 31^1108 31 
VINâlOS ^IL 00R8ML^I0RIL0R OONkLLOZI

1.1. Iurroâuosrs i.

Rspr626urarsa 00 psurru auali2L rs^imurilor äs Luuotziouars 
sratziouars Zi äiuamios. als 8Lk ovDpIsxs implioa sladorarsa uuor ML 
oars sa rsäss oir mal rsalisr oomporrarsa aossrora /a moâiLioarsa 
mărimilor oisriis äs sisism, äsuumiis Zi mLriwi äs oomauää; iuirars, 
sau psrrurbaiü /Z7,/1l7/. Obhinsrss ML al 00 ss rsa1i2SL2ä priurr-uu 
prooss äs iäsuriiloars al 00 ZI ssrimars s paraws^rilor aossruia.prs- 
2suriuäu-ss sud iorma uuor soua^ii alZsbrios sau (Zi) äi^srsu^ials,os 
psrmit äsrsrmiuarsa iu kuuohis äs valorils mLrimilor oLsrits äs sis- 
rsm Zi als äsrivarslor aosstora a mărimilor oaraOtsrisrios 00 ouw ar 
Ü: puisrss aoriva Zi rsaorivL; oursutul; ouplul; alunsoarsaz sr<r. 
Oonsiäsi-inä oa mărimi äs iurrars (LLsrirs äs 388) psurru 00, r«usi^- 

usa Zi ^fTsovsutza äiu uoäul sau äs raoorä, sau airs L'orws äs sxprimärs 
als aossbora (oompousursls rsnsiuuii äupa äoua axs rsotausulara, moci/- 
/ul Zl ?.a2s rsusl^ll, s-do), ss poais odhlns uu ML al 00 ouuosour sud 
äsuumli^ äs oauaorsrisriol:slo 00 Lu litsrstura romauL /24/»/26/, 
/S4/,/69^/,/l2o/, r^sa /1o/,/)S/,/4W,/142/ yl ssr-Daua /1Z/, sau äs 

moäsl äs Lsi'oiuâ ("loaä moäql") iu lirs^atura auZlo^oua /1/,/21/,/Zd/, 
/4o/,/67/,/87/,/12S/,/14S/.

Iu oaäi'ul pi?6Lsuru1ul oa^i-dol» ps dasa uusl slursLS dld1loZi»a- 
i'ios Zi a sxpsrisu^si autorului, ss p2?s2iurä moäul äs sdo^äars a pro- 
blsmsi iäsnriiioa2?ii iu oa2u1 Qouorsî al 00, ss sua1i2sa2L oririo äs- 
iiui^iils Zi uo^iuuile aLsrsuis osrsorsrisrioiloi' 00 Zi ss äisoula 
ini'lusutza moäului äs i^xrs^urars al 00 iu ML al 3LL asupra rssiwuri- 
lor äs iuuQ^iouars als aossruia. 0ouo1u2ii1s rs2ulrsrs psrwit oourura- 
rsa siraisZisi iäsuriüoarii Zi ssiiwarii oarao-dsristioiloi' 00, s^a- 
bilirsa iormsi oslei msi aäsova^s äs rsprs2surars a aossrora, oa Zi a 
moäului äs urili2aro praorioL î<r siwulsrsa watsmsiioL a rs^imurilor 
äs i'unetzionars als 58L.

1.2. läsuriiioarsa si sstimarsa parsmstrilor. kariicula- 
rirätzils iäsurijioarii 00

8oopul orioZrui prvoss äs lăsuiiLicrars ii oousriruis woäslul 
sisismului, obisorului sau procrssului supus iäsutikioLrii, moäsl äs- 
iiuii äs /)7/ es o rspre2surars a aspsotslor sssu^ials als aoss-
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iuiL Lud O iormL uiilisLbiiL. In ooniormiiLis QU LQSLsiL äsiinihis 
psniru un oisism äai ss poi oonsirui mai mulis moäsls in iunotzis äs 
Lspsoisls ^oneiäsrais SLSbtziLlS tzi äs LQopUl in QLrS-1 Qonsiruim. 
Dinins QLik^orüls äs moäsls: QVNQSpiuLls, ÜLiQS 6LU LNLÜiios, IN 
osLul 06 moäslul QQNvsnLdil ssis Q61 LNLÜiiQ 8LU DLiswLiiQ '(ML),rs- 
prsLOniinä rslatziL äs Is^iurZ äinirs marimils u, oisriis äs LL'L Zi 
MLrimils QLrLciSriLiiog 00, /21/,/24/,/148/.

läsniiiiQLrsL, äsiiniiä äs Laäsb in /147/, LQQspiLiL Zi prs- 
luniu äs nüultzi nltzi Luiori /4/,/)7/,/1)6/., rSprSLinia äsierminarSL PS 
bLLL iniririi ^1 is^irii L unpi sisism äinir-o QlLLL äsisrwinLiä äs 
Lisisins iLtzä äs QLre sistemul QLrS SS inQSLrQL 6 sis SQkiVLlSNi. I'olo- 
ssinä iorMUlnrSL lui 2aäsb, ssis NLQSSLr 3L SPSQiÜQLM in QL2Ul Q0N- 
vrsi ai 00, Q3 LQSLia rsprs2inis. sisismul QLrS ss iNQSLroa, olLSL äs 
sioioms sini QLrLQisrisiiQÜs (moäslsls LQssiuia), iar QL Ini nări, 

^mänämUs oisriis äs LL'L 1L bornele Q0N6UMLioru1ui. LobivLlsn^L woäsl 
1-00 N6^1 ImplloL svolu^ii QVLsiiäsniiQs psniru LoslsLyi psriurdLtzii 
oonsläonLis 1s bornsls 00 rss1 §1 L1 moä61u1ui, Lili in rsZilnuri siL- 
iionn'lX' oii äinlliulQs SQU iranLliorii.

läsnilii-QLnsL 00 ponis ii rsLÜLLiL (iigurs 1.1):
- nnn'iliIQ L?L'n prin LSLmblLrs - oinä äsisraiinsrsa ournoisris- 

iioi^oi so inos ps dnLL IsZilor ÜLios onrs §uvsrnsL2L äinnDion eolli- 
pono^ii^ior 00 /)7/»/iL)/,/12^/;

- sxpsrimsninl - oină äsisrDinareL oarLoierisiioiior 00 se in- 
es prin preluornri siniisiios L änislor inirnrs-is§ire vbtzinuis prin 
mäsnriiori in osärul unor experimenis Loiive sau pnsivs /)7/,/117/, 
/1)8/.

^n-riiLL orilor äs iäsniliiesrs (ii^ura 1.1) rsl^vä ps äs o 
pnris ,':VL!iiL061s r)i äsLtäVLninösls, QL tzi limiinrüs nossiorL, prsLsn- 
inio ^'2nisiio in iübslul 1.1. /^1/,/69/,/146/, iar ps äs slin paris o 
snumiiü inisräspsnäsn^L, nsiiei inoii nu ss ponie Liirwa oL iäsnii- 
iioarca suis nsi LNLÜiiQL sa^ sxpsriwsniLlL. ^osLSiL inisräspsnäen^ä 
SLis äs isrlilinLiä äs /6/,/1)/,/21/,/9)/,/146/: »

u) uiiliLnrsL^ in onärur iäsniiÜQLrii Lnnliiios a rsLuliaislor 
iäeni'! 1 ioirilor sxpsrilnsniLls psniru oomponsnisls 00 als varor 1s§i 
iiLio^ nu oini eunonQuis, LQU uini äiiioil äs exprimai LNLliiiQ;

d) LiruQiurL Lau iorwü QLrsQisrisiiQilor 00 esis r^Lulia^ul 
unei srrditimri Lnoliilos o LQSLiuiQ, uiiÜLLiä §i in iäsniliiesrss 
«Xps r^i.sninlL;
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o) ambala oais§orii <^s iăsniiFioarâ implioa asiiwaraa parama- 
irilor oaraoisrisiloilor Uiili2inâ slZoriims äs oaloul similara;

â) iăsniiFioarsa sxpsrimsnialâ, prin oaraoiarul sau Fi2io, oon- 
siiiuis o valiäars a oaraoisrisiioilor od^inuis anslitio psniru âo- 
moniul äs variabis si mărimilor äs intrare in osrs s-su 1'aoui măsură-'' 
iorils. __________________

l'^vl.l. Liruoiurs äs prinoipiu a proossului äs iäsntiFioars snaliii- 
oâ §i sxpsrimsnialL a 00.

InäiFsrsni äs moäul äs iäs ni ii i oara uiili2ai paniru oonnirui- 
rsa oaraoierisiieilor 00, aossia oontzins urwâioarsls sîaps /)7/,/66/r

1) âsisrmink^rsa psrsokilor äs valori (u,^) âin multzimils valo­
rilor mărimilor äs intrars (oomanäa), u, §i äs IsHirs,

2) siabilirsa siruo^urii sau iormsi osraoisrisiioiloi^ 00;
Z) ^srliioarsa §i v^liäarsa rs2uliaislor.

ttsl'sriior la aoosis sisps ss iao urmaioarals pra^i2ari:
a) äoisrminarsa psrsotiilor äs valori (u,^)» sa rsall2SL2L ^ia 

prin asamblarss osraoisrisiioilor 00? Zi sxoiiarsa LM ^Siisl>obtzinui 
ou un L>si äs mărimi äs inirars /3/,/So/,/^5/,/cA.7/»/125/»/lZl/, Fis 
prin înraxisirarsa variatzisi mărimilor u Zi in oaârul unor issis 
sxpsrimsniala yi syaniionarss in iimp a sossiora /Z9/,/6H/,/64/,/37/> 
/9)/,/11o/,/l29/r

BUPT



- 4 -

l'abslul l.l
sa msiodelor da idanii^ioars a 00.____________

dîr.
ori. Idsniii'ioQrsL unsliiinâ Idsnii^ioarsL arpsrimsnialâ

^lâizr
Nu periurba iunotzionarsa 00.I

— — — — — — — — — — — — — l 
Nu neoesiiâ aparaiaZ da ma- 
suri. '1 

Z.

4.

5

e.

?ermiis od^insrsa unor oarao- 
isrisiioi nsliniara, aoospia- 
bils pentru un domeniu lars 
de variația ui mărimilor da

^inirsrs______________ ____ ____
Lsiimaroa paramsirilor oarao- 
ierisiioilor esis msi ri§u- 
ronsi, psrmits uprsoisre^

^lorms^ ^bra^i^risiioii

ounOQyieres siruodu­
rii 00^ u o^rnoisrisiioilor 
iuiuror oowponenielyr rn nu- 
mir s>iirsm âs mnrs Hi âs 6i-

-vo_r^ii i^Äi2_____ ____ __ ____
Llo^elole obtzinuis poi s2 rs- 
2.ulis iosris oomplsxs, rsâu- 
oeren lor implioinâ ssrioass 
äii'iouliä^i ssu sproximamii 
^ro^iers.'

ElVINl^L 
läenii^ioarsa ou moioâs soiivs 
oomporiâ risouri privinâ 3i§u- 

^ran^s^in iuno^ionsr^ a 00^ _____  
Nsossiii sparaiL^j âs mâsurL, 
msi sot'isiiosi in oLLul iâsnii- 
Fioarii pasive.______ ___________  
Osioriis domeniilor aâmisibils 
ds vsristzis s mârimilor da in- 
irara (5-lo^)^valadiliiaiaa 03- 
rsoierisiioilor obținui« sa 

^r^sirin^s^lL 3 o^si a ^,d omenii_____  
Lsiimsrsa psrameirilor asia di- 
i'ioilL daioriis 2§omoiu1ui da 
mLsurâ yi a kanomanslor iranLi- 

-^orii^slabe^ini^rne^inir-un^OO.

Nu nsossiiL iniorms^ii dsisliL- 
is dssprs 00, ss posie apliea 
prinoipiul "ouiisi ns^s".

Nodslsls LU iorms rslaiiv sim- 
pls, sisbiliis apriori?; ssii- 
marsa psrsmsirilor oonduos la 
osrsoisrlsiiol osris in doms- 
niul IN oars 6-2U s^soiuai wâ- 
SUrLiorilS.

7 ^ulie eomponenis als 00 au 
le^i liLioe exirsm de oom- 
plexs sau N60unos?uis,usi- 
iel oi 'inoludsrea lor IN 
modelul 00 ssis iis Imposi­
bili, ^l.6 aprox^maiiva.

kr006sul âs ideniiiioars esis 
indspsndsni da dimsnsiunsa Zi 
iipul 00, ^iind In ^ansral 
ideniio psniru oonsum^iorii 
individuali ZI 00.
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b) stabilirsa struoturli sau lormsi oaraotsristloilor 00, äs Hl 
poste li rsaliLata in oaärul läsntllloLrll 00 prlntr-o aboräars äs 
tipul "cruciși ne^s", /Z7/, avinä Lusa Lu vsäsrs laptul oa Lu Zensral 
ss ounoso struotura aproximativa a 00, moäul äs lntsrooneotars §1 pon- 
äerils ou oare intervin äivsrssls sals eomponsnte, eto, o sstlsl äs e^- 
boräare ests nsrsalista, "outls" llinä Lu sosst oas mal mult sau mal 
pützln osnuHis" ?raotlo aprsolersa lormsl oaraotsrlslriollor 00 ss rsa- 

ÜLsaLa lis ps ba2a lnlormatzlllor äin lltsratura, äsoarsos 00 au struo- 
turi sau oonliLuratzll aproximativ similare, osl pützln ps oatseorii äs 
00, lie ps dass lormsl lunotzisi -- l(u) obtzinuts la punotul a);

a) sstimarsa paramscrllor oaraotsristloilor oonstltuis proble­
ma äs dara a proossulul äs iäsntilleare. 3s lolossHte notziunsa äs ss- 
timars in looul oelsi äs äetsrminars äsoarsos in toats situatziils rsa- 
llste^ stapele prooesului äs iäsntilloars (analitioL sau sxporiwsnta- 
l^) slut oontamlnats äs lnllusntzs alsatoars (li§ura l.l) §1 in oonss- 
olntza^ss lmpuns utlllLarsa unor mstoäs statlstlos psntru odtzlnsrsa 
valorilor "osls mal buns" äin măsurătorile slsotuats, prin "llltrarsa"

! '
?i i>l.L. inoluä s rs a s st imaturului 

parametrilor oaraotsris- 
tioilor in prooesul äs 
iäsntilioklrs al 00.

'aosstora äs lnllusntzsls psrtur- 
! bstosi-s /)7/,/II7/.

Lstlmarsa paramstrllor 
äslinita in /)7/ o.a ästsrmlnarsa 
valorilor parametrilor moäslulul 
oars ßsnersaLä oomportarsa älna- 
mloa §l ovasistatloa a aosstu a, 
presupuninä struotura sa ouno^- 
outâ, poate ll tratata oa o 
problema äs optimizare /4/,/l4/- 
/37/,/l)7/. Oritsrlul sau lunotzla 

obleotlv llinä o luno^ie äs sroars 
L oars trsbuls mlnimlsata:

unäs ^(t) Hi reprsLlnta leZlrlls 00 real yl rsspeotlv al mo-
äslului sau in lunotzls äe tlmp odtzlnuts pentru soesatzl psrturbatzla. 
ü'iinämi^arsa lunotzis.lse realirsasa prlntr-un prooss iterativ sso- 
vsni,Ial ps ba2LVrăspunsului 00 real sau al ästaliat eu oel al oa- 
raotsr^i stioii 00 os se urmărește s li iäsntilioat oonlorm ligurii l,2. 

ä) verlllearea §i vsliäarea oaraoteristiollor obtzinude se rsa- 
li^saLu iie analitio, prin inloouirea 00'rsprerentat äetaliat ou mo- 
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äslul sau in äiFsrits regimuri äs Funcționare /64/,/67/,/l25/, t'ia sx- 
psrimsntal, prin compararea răspunsului 00 real la un ssmnal äs intra- 
rs äat cu cel al moäslului psntru acslaZi ssmnal äs intrars /55/,/125/ 
/1)9/. /

1.5. Oonvsntzii Zi äsFinitü psntru unsls notziuni care intervin
in iäsntiFicarsa 00

l.^.l. §o^iunsa^äo o o n s um 3 t o r^. co mpI^x^(00^
^oäeliLarsa matematica a regimurilor äs Funcționare als LLL 

complexe implica consiäsrarsa aproape in exclusivitate a sarcinii sud 
torma unor consumatori scdivalsntzi, Formali äin MV complaxs in noäu-

rils carors sint racoräatzi un.numar 
mars äs consumatori inäiviäuali äs äi- 
Ferits tipoâimsnsiuni /27/,/71/,/72/. 
^cstzti consumatori scdivalsntzi sint '

! äsnumitzi "consumatori complecti" in 
litsratura românL /25/,/26/,/69/,/12o/

!"sarcina (loaâ, nagruL^a)" in litsratu- 
ra an^loionL Hi rusL /8/,/l)/,/)1/,/Z9< 
/49/,/56/,/142/,/146/.

vsZi in litsratura, /2l/,/l42/, 
/^L/^siini^iils psntru 00 sink vagi,

)> 002

^001

Oonsu- 
,matori 
incül vi 
äuali

? 06)

!.

in ssnsul msntzionat mai sus, notiunsa 
äs 00 ssts irscvsnt utilirata in 1u- 
crarils cars adoräsaLa problsms^LLL.
^vinä in vsisrs moäul äs incluäsrs al 
00 in IM als LLL psntru analisa rsgi- 
murilor permanente yl äinamics als a- 
csstors,ss impuns prscirarsa cs in äs- 
L'ini^ia notziunii äs 00 sa ss introäucL 
tzi conäi^ia äs a ki sliwsntat äintr-un 
sin§ur noä al LLL. ^sti'sl) consumatorul 
rscoräat in noäul äin ^ißura l.) nu 
poats ki consiäsrat in acsat ssns 00.
3s impuns Fis incluäsrsa in 3LL consi- 
äsrat a noäurilor L Zi Fis>«1i-

r'iZ.l.Z. Oonsumatori inäiviäuali yi 
complscyi ai LLL.
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minarea nodului L ooniorm algoritmului ds distriduirs a saroinilor 
nsliniars, prsLsntat in /44-^.

In iuno^is ds nivelul maxim ds tsnsiuns al KL din struotura 00 
aosytia pol; ii oonsidoratzi raoorda^i în divsrss noduri als LLL, intro- 
duoîndu-ss astisl o isrartiis a 00 (iigura 1.Z). In oonssoinhî, oonsi-^ 
dsram utila §i definirea noțiunii ds oonsumator/.oomponsnt (00k),/11o/, 
psniru grupuri ds oonsumatori §i KLV a^srsnts^ oars pot ii reprsrsntatzi 
prin oaraotsristioi äste 9-^ sînt alimsnta^i dintr-un singur nod sl KL 
L co-

l.Z.L. ko^iunils^ 66 > oaraotsristioi als, 00
LUM s-a prsoi2at IN paragraful 1.2,rs2ultatu1 proossului ds 

idsntifiosrs al 00 îl oonstituis Ml sl säu. Daoä aosst M rsalirsasK 
lsga.^Urs dintrs mLrimils ofsrits do LLS la dornels 00, dsnuwits In oon- 
tunuars mărimi ds sistem, (în general tensiunea Zi irsovanha ss, sau 
alte form« ds sxprimars als aosstor mLrimi), Zi mărimile prin oars rLs- 
punds 00 sistemului (ds odiosi putsrs aotiva yi rsaotivä, sau oomponan- 
tsls ourentului absorbit, sto), atunoi MI rsspsotiv rsprsLinta oarao- 
tsristioils 00.

In iunotzis ds rsgimul ds iunotzionars, permanent sau dinamio, în 
oars aossts oaraotsristioi dssoriu oomportarsa 00 sînt ounosouts sud 
denumirile ds oaraotsristioi statios, rsspsotiv dinamios. ksntru aoss- 
ts notziuni în literatura /^1/,/L4/,/l^o/,/14^/ ss dau urmatoarsls ds- 
iinitii:^

- earLot^rist.iLil.6—statiog—(OL^ - rsprsLintä rslstziils dintre 
mărimile oarsotsristios 00 detsrminats /â. modiiioari atît ds lsnts al« 
rs^imulr^ ds iunotzionars Lnoît iisoars punot al sau poats ii oonsids- 
rat oorczjpunLator unui rs^im ds iunotzionars distinet /l42/ si dsoi mL- 
rimilg c^a.i'LotsriLtlos pot ii reprs2sntats rsLonabil prin iuno^ii algs- 
brios îrirsport ou marimils ds sistsm /21/,/l2o/.

-!oaraotsristioils dinamios, (OO) - rsprsLintß osraotsristioils 
00 în oare timpul asooiat oomportLrii saroinii ssts în domeniul ds 1n- 
tsrso /2l/, iar în sxprssiils mărimilor oaraotsristios trsbuts oonsids- 
rats Z1 Qsrivstsls mărimilor ds sistem /1o/,/12o/,/142/.

Usisritor la aossts dsiinitzii ss iao urmatoars1s Comentarii:
a) datorita insrtzisi s1sotroma^nstios 9I msoanios(psntru oonsu- 

matori ou pisse modiis), marimils elsotrios oaraotsristios, als 

saroinii urmarsso dinamio, ou di^srits oonstante ds timp, variajia mă­
rimilor ds sistem, (0, k). In oonssointza oaraotsristioils oonsuwstori- 
lor trsbuie sorise sud iorma:
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0 - FI' §î- —? , 772 , ... ); (1.2)
al: ät

b) äskaloarsa osrsotsristioilor 00 iu 03 ZI Ov trsduis sa kl« 
Laouta iu kuuotzis äs moäul äs ^variatzis al mărimilor äs sistem iu ra- 
x!ort ou ooustantsls âs timp a1.p mărimilor oaraotsristios oousumato- 
r^ului; .

o) äs§i rsprs2iuta rslälhiils äiutrs aoslsatzi äoua oals^orii 

äs warimi, äskiuihiils prs2sut'ats mai aus psutru 03 §1 Ov uu rsklso- 
ta äiksreulsls oautitativs äiutrs esis äoua uo^luui.

Iu oouolu2is, ps bara noțiunilor äiu literatura /21/i/24/,/12c/, 
/142/91 a observațiilor äs mal sus, ss äskiusso oaraotsristioils oou- 
s^matorilor oa kiiuä rslaliils äiutrs variahiils unor mLrimi oaraots- 

r^stios 00 (putsrs, ouplu, oursut, sto) yi variatziils mărimilor äs 
slstsm äiu uoâul äs raoorä al aos stuia, (teusiuus yi krsovsutzL) oou- 
korm rsla^isi (1.2). Iu oa2ul iu oars variabilis mLrlmllor äs slstsm 
s^ut stil äs lsuts iuoit oous^autsls äs tlmp sis mLrlmilor osraots- 

rlstios 90t kl usCli^ats, oaruotsristloils ss uumsso statlos, lar iu 
6L2 ooutrar, äiuamios. !

^U3ll2L VLI'lallsl IU tlmi) a lsusluull Zl krsevsnlsl Lu uvâu- 
rlls 3LL Lu oaärul rsAlmu^llor* äluawles ea UIMQI*S a älvsrssloi? llpurl 
âs ^si-tui-ds^ll pi'SLeutLls lu Iltsr'aturL /27/,/47/,/68/,/7o/,/7I/,/7Z/ 
/^6/,/62/,/11)/, 6vläsutzl62ä ur-mâtoa^sls as^sots s^selkles:

I. lsusluusa iu uoäur-lls 3LI? vsrlara lu Lsusral ra^lâ, eu eou- 
slauls âs tlmx äs oi'äluul 2so1ml1o? âs sseuuââ. Lvolutzla valorii tsu- 
sluuii iu uoäul äs raoorä al 00 ssls skeotalL äs uu uuwLr wars äs 
kaotori oum sr ki: timpul svarisi, loeul sau iu raport ou p02ihia uo- 
âului äs Iutsrss, sutomatioa äs sistsm, sosuariul äs slimiusrs a ava- 
r*isi, sto. vatorita variațiilor rspiäs als tsusiuuii iu aossts rs^i- 
tüuri äiuLmios^ oonaumatorii rotativi äiu oaärul 00 als oäror ooustau- 
ts^ äs timp sint äs oräiuul (o,1 - o,5)s /2l/,/Z4/,/5§/» trsduis oou- 
vijLsrali priu Ov;

> 2. krsovsuha tsusiuuii in noäurils 3M, in rs^imurils äiuamios
als aosstuia kiiuä ästsrmiuata äs ksuomsus slsotromsoauios^oa 0 msäis? 
^otiäsrata«^ krsovsutzslor rotoarslor L^usratoarslor §i^orous äiu sis- 

.^SP /27/,//49/, varia23 rslativ lsut^astksl oL praotio in toats stu- 

Dills äs Labilitate , 60 pot ki rsprsssutatzi priu 03 äs krsovsutza 
läjsrivuts^ äk/ät, ä^k/ät^... pot ki praetio ns^li^at« in sxprssiils . 

(1.2) als caraoteristioilor 00) /94/,/99/,/67/»/146/.
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1'^).). Ko^iuns,a^.6s, s^kset, âs^LLla^, al^sar^inii
l^ntru adatsri ( HU §1 Hk), relativ miei ka^a 6s valorils diu 

regimul staționar als tensiunii ZI krsovsnisi äiu no6urils âs rsoorä 
als 00, 0L als sesstora pot ki rsprs2sntats sub korwar

(l.z) ' 

unäs lsrlvatels partzisle: 2k/DU; 2k/2 k; 24/2U; *!)H/2k, sint 

6snumite in literatura, "eoskloisn^i äs rsglao", /69/,/142/, "sksets 
äs rsglaZ", "24/>/6o/,/9l/, sau "earaotsristlei äs rsglars" /27/.

Resste 6srlvats partzisls earaetsrl2SL2a inklusn^a oonsumstoru- 
Iul asupra variațiilor lsnts äs tsnsiuns ZI krsevsntza 61n sistsm. Va­
lvolis lo^oLitivs in6ioa v eomportars naturală âs autorsglars 6in 

partea eonsumatorilor katzL äs moäikieärils mărimilor slse^ries la dor- 
nsls lor /24/. kiin6 o mäsura a inklusntsi âs rsglars a eonsumatorilor 
asupra variațiilor mărimilor âs sistsm, ss prsksrÄ ut11i2arsa iu eon- 
tinuars, psntru pantsls 03 (rslatiils 1.J)), tsrmsnii 6s skseta 6s rs- 
8lsZ (M). '

L'k eonstituis parametrii sssn^iali al 03 als 00 dsoarsesr 
s) oaraetsri2SL2ä eomplst eymportarsa eonsumatorului in rsgi- 

murl 6s iunetionsrs evaslstahionars, psntru adatsri mioi als mărimilor 
6s slatsm in Zurul punoiului 6s kuno^ionars permanent, ;

b) valorile lor, sxprimais in u.r.» (mărimi 6s da2L kiinä mLri- 
-^'mils oorsspunLaiosrs oars oaraoisri2SL2L rsßimul permanent âs rsksrin- 
^5: ^o' ^o* 0^' ^o^' 2U o äispsrsis rslsiiv rs6usä siii psniru oonsu- 
maiorii 1n6iv16uali oii Z^i psniru 00, ossa es psrmits uiilirarsa unor 
valori ms61i 6ais in llisraiura /24/,/l2o/,/142/,/146/.

i
1.4. ^nallLa inilusnl^i mo6ului 6s oons16srars al 00 asupra 

regimurilor 6s 1'ünotzionars als 3LL
- s^-

1.4.1. ^s^s eis^ gs ns re is
Ltu6ills 6s rsgimuri 6s kune^ionsrs als LL8, sksoiuats in ssns- 

!ral prin simulari numsrios Zs. koaris rar prin tssis sxpsrimsnHals,eon- 
si6srin6 saroins prin 03 sau Ov au svi6sntzia-d inklusn^a semnikieaiivL 
» mo6ului 6s rsprs2sniars al 00,atii in rs^imuril« sia^ionars eit ZI 
tsls iran2irorii als 3Lö, /21/»/27/,/67/,/69/,/7l/,/74/,/76/,/64/,/SS/,  
/9o/,/92/. Ksksritor la inklusnia mo6u1ui 6s eons16srar^ al OS asupra 
^sgimurllor iran2itorii als 2LL» litsratura prs2sntin6 numsroass rs- 
^.uliais in aosst ssns, ss kaes odssrvahia oa psntru a trage eonelu2ii 
vantiisilvs 6ssprs sksetul ^areinii asupra stadilitZtzii, aesstsa trs- 
hüis aL ss t)Q2S2s ps anali2s mo61kioLrilor limitslor 6s stsdilitats 
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oum 31' Ii: pulsr?ea maxima âs !lr?anslsr?; limpul maxim âs sliminar?s al 
âslsolului; impsâan^a sxlsr?ioar?8 maxima, slo., Zi nu pe moâilioar?oa 
osoila^iilor? unZdiuIar?« als roi o ars lor? 8snsr?aloar?s1or? /21/,/72/. 
^mpliluâinss LosLtor osoils-tzü ssls pulsrnlo Inilusntzalâ äs apr?opi- 
sr?sa âs Umila âs sladililals, asllsl na slsolul sau soopsr?a oom- 
plsl ps osl al moâilioar?ii oar?aolsr?islioii âs sarolna.

In oaâr?ul prsLsntuIuI par?aLrsI, ps ds2a unși sinls2s didli- - 
vL^nlIos a sxpsr?isntzsi aul.or?ului-odtzinula pr?in simular?! numsr?ios â 
'm r?6Clmv I âs lunotzionars ais LLL /27/,/69/,/7o/,/7l/,/7Z/^  
os vor? âr roula slsolsls âivsr?sslor? moâur?i âs oonsiâsr?sr?s als sar?oi- 
nii asupia i'SLimur?ilor? âs Iuno^ionsr?s als LLL^ in vsâsr?sa sladilir?ii 
^or?ms1or? >rv1or? mai aâsovals âs r?spr?s2snlar?s a 06 pr?in W sau OL, a 
-pr?ilsr?iilor? âs uliÜ2ar?s aâsovalL als aosslor?a.

1.4.2. Inllusnla moâului âs oonsiâsr?ar?s al 00 asupr?a sladi- 
lilLlii LL§

kl6pr?s 2snlar?sa 00, in spsoial a os lor ou ponâsr?s in oonsuma- 
lor?i r?olalivi, pi'in Ov^ss apr?soia2L oa âslsr?miQL o or?sZlsr?s a limi- 
lslor? âs sladililals in r?aporl ou r?spr?S2snlLr?iis simplilioals pr?in 
§8 âs lip impsâanhâ oonslsnlL /21/,/7)/,/66/.

Llsolul 8ladili2alor? al oaroinii ssls äsls^winal âs lsnâintza 
wolonislor? sleoli^ios âs a-Zi mar?i lur?ai 12 oinâ Irsovsn^s orsHls 9! 
r!n oonssoinhZ)âs a absorbi o pulsr?s mai war?s psnlr?u a-Zi mar?i snsr?- 
^ia oinslioâ oorsspun2aloai'S ins^^isi r?oloar?slor? oa Zi psnlr?u a oom- 

P6N8Ä pisr?âsiils Zi sar?oina la ar?dor?s mar?ils. ^osasla or?stzlsr?s a pu­
legii solivs adsor?dils âs moloar?s in i'SLim âinamio âslsr?minL rsâuos- 
r?6Q pulsr?ii aooslsi'aloai's a r?oloai'slor? C6N6r?al0ar?s1âr? Zi âsoi lsn- j 
âin^a âs i-6âo.osr?o a osoilahiiloi' un^tiiular?« als ao6slor?a /9^/,/64/, 
/146/.

Oompoi'lai-ss âinawioa a oonsumalor?ilor? r?olalivi ssls .66.lsr?wi- 
nala in pr?imu1 i'inâ âs oonslanla âe limp wsoanioK a aosslor?a, âar? Zi 
â,s al^i laoloni oum ar? Ii: slunsoar?sa or?ilioa, po2itzia r?sIali^L a 
sui'sslor? Zi oonLumalor?ilor? in säslsm, oar?aolsr?i6lioi1s oup1u-lur?atzis 
aj^s msosnismslor? anlr?snals, âinamioa sistemului, sto. /5tz/,/64/.^sl- 
.1^1 in oa2ul in oar?s osoila^üls âin 3LL sinl lsnts (Ir?sovsntzs sud 

0^5 R:?»), osLul psnäu1är?i1or? âinlr?s sudsislsms inlsr?oonsSîals. pr?in 
1^Calur?i slsds, LL1 âs pulsr?s mioa Zi msâis pol ur?mar?i . var?ia^iils âs 

Ir?sovLniI Zi lsnsiuns, Iiinâ »in aossl 022 aoospladila r?spr?o2snlsr?ea ' 
1or? pi-in âilsr?ils 08 /1/,/59/,/7o/,/146/.^na1i2a inllusntzsi oonsiâs- 
r?ar?ii 00 pr?in 08 asupr?a sladllila^ii 3§L âs slsolusasa sspanal psn- 
lr?u Iisear?s tip âs oar?soler?islioa.
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^sl2n1 7766266 (09I nodnnl), s^ 90a1s 31177D3 oL sisbll 11s1 s3 L8L ssls 

sis 01313 N2 N2N131 6s moänl äs 776 9)76 26 n13)7 6 3I 00 ol ZI Is I002I Is 3W- 

91883776 3l 3OS S1213. ^Sll6l,O0NSlâS)7lnâ â023 62dsls1slü6 In1S77OOQS Olb1S 

9)7ln1)7-O 8L Sl3d3, (I1L.I.4)» 077lOS 9677l2)7b3tzl6 03226323 InI^lsI 3006- 
^.67737763 )70103)76 Io)7 §6 N6 773103^610)7 6In 20N3 627763 tz! I)7lNQ)7S3 ()76l377cl3- 

^763) OSI0)7 cZIN 20N3 )76O6910)7. I-Q OONSS01nHL^ 0)76 Z1S äS03lal2l 2N5tll2l3)7

8 2 8 8 r" L 0 e p 1 o

d) d) ?-os1.

klg.1.4. Iisl6)7l1O3)76 l3 In1l26Ntz3 I002I2I Z1 037?30l6 77ls1 Io11 k--l(D) 
3 'V0 3629)78 IImI^SI äs Sl3d1IIl3lS 3 LLL: 3) I7S9)7S26N13)76 
1sVQ)73b1l3; b) 776 9776 2 6 n13)76 ns l3V0)73b1l3 .

ä'ln1)76 06 iS äO23 577292)71 äs §626773103)76 §1 S03lS 1SNS12NS3 In- 1v3lS Q0- 

I277II6 LM. L3)70lN3 äs 11p 92lS)76 OOQS13N13 In 20N3 62)763 SS1S 1SV0)73- 

dfi-13 Ll8d1IIlLtz1I Sls1sw2l2l 96N1)72 03 WSNtzINS 2N 00NS2w^)7lä 1OL1 .In 

3^63813 20NZ m1O9077lnâ 3s11sl 300S iS 773)76 3 77O103)7S l0)7 5SN6 )73103)76 l0)7 iS 

3lo1. IN SOkImb 0 38llsl iS 776 9)76 26N13)76 3 S3770ln11 IN KvN3 )7^OS9^03)76 

3^7 (ZSISNMINS 0)76 916^63 I)7lN3)7l1 770lO3)7Slor 5SNS 77310377610)7 HI IN OONSS- 

oj.Nh2 31' M3^j0)73 1S03l3^)2l 2N5^l2l3)7 IIn1)7S )7OlO3)7S l6 56NS 773103)7610)7 ' 

äln1l'6 06l6 6023 20NS.
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Oaraoteristioa, - l(U), a puterii reaotive lunotzis se tensiu- 
ne aleotea^a stabilitatea LLL intr-o manieră mal oomplioatâ, /19/, sa- 
torita aotziunii sale insireots asupra osoilahülor unghiulare (c/^(t)) 

ale rotoarelor generatoarelor, oonlorm reprsLSntLrii sohsmatioe sin 
ligura 1.9«

?ig.1.9. Râsetul oaraoteristioii 4 - l(O) asupra stabilitatzii LLL.

^naliLs unor regimuri äs psrturbatzie stabile ZI instabile als 
presentste In /84/ Zi /148/, au svissn^iat elsotul oreyterii ssnsi- 

b^lita^ii saroinii reaotive ou tensiunea asupra limitei äs stabilitate.

Valoarea maxima a aosstei limite obtzininsu-ss pentru rspreren- 
tarsy. saroinii oukk ' ^ry/'Zv -öZl^k/Zv-o, oeaa os oorsspunss 
u^ei sarolnl se llp ? -- ost. 91 oonsumatorl rsaotlvl ou s 1swsnts trans­
versale puternlo saturate.

02—oonstltuls alaturl äs sistewsls äs 
rSL^^Z automat al exolts^lel, oaraotsrlstlolle ouplu-turatzle a ma^lnl- 

r; îrr
lor primara yl înlăturările cZc^ amorsare ale generatoarelor, un laotor 
important in smortiLarea osoil^iilor LLL» /21/,/71/,/66/,/li)/. M, 

^?/Z l^al 6L 6e l'reoventza â pjuterii aotive, avinâ in general valori

?ig.1.6. lnllusn^s moâilioarii lreoventzsi ( ) asupra moäilioLrii
unghiului 6e positis (^0 ) al rotoarelor generatoarelor 
in regimuri âinamios.

pozitive (o,) - 2,4) /2l/, determina o orsZtsre a puterii absorbite
âs 00 in timpul regimurilor tranzitorii oinâ lreovsn^a tinse sL oreas-»
eL miotorins astlel puterea aooelsratoars a generatoarelor Zi âsoi

Meoala^ul unghiular sintre rotoarele aoestora. Lleotul oaraotsristioii 
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k(f) ssts difioil ds MS in «svidentzL Min simulati numsrios, iar ds- 
tsrminarils experimentale in LLL oomplsxs ou modifiosrsa frsovsntoi 
sint sxtrsm äs rare. LLodifioarsa frsovsntzsi afsotsL2a intr-o manisrL 
oomplioata, (fig.1.6)^ oomportarsa dinamioa 3 generatoarelor atit di- 
reot oii ZI prin intermediul tensiunii 6in noduri afsotata Z1 ea äs 
modifiearsa frsovsntsi.

OLraotsristioa 4(f), ou valori als M in gsnsrâl negative^ 
(-1,5 7- 2,9),/6/,/1Z/ ou exosptzia unor oonsumatori din industria oLi- 
mioa Zi ^stalurgioa^unds Jtz/Zf --- (o,4 - o,7)» /21/, ars un efsot po- 
Litiv asupra rsglaHului 6s tsnsiuns din sistem, aZa oum rs2ulta Zi din 
diagramele oalitativs prs26ntats in figura 1.6.

1.4.9. Influenta modului âs oonsiderars al 60 asupra rsgimuri- 
lor ds funotionara permanente ale L§§

/nali2s regimurilor permanente ale LL§ oomplsxs ss ba2SL2L in 
General ps oaleulul oiroulatisi ds puteri, utiliLind in acrsst soop ms- 

tods iterative^datorita neliniaritLtzii relațiilor dintrs mărimile oa- 
raoteristios nodurilor LLL ;

?orms oea mai oomoda Zi totodată osa mai frsovsnt utilisatL ds 
t?e prs2sntars a 00 in oaloulsls ds oiroulatii ds puteri este impedanda 
sadmitantzs) oonstantL dsosrsos aoeastL rspr626ntars psrmits includerea 
saroini5 in matrioele ds sistsm Zi svsntual sliminarsa nodurilor oo- 
rs 6pun2:itosrs, /2^/,/94/»/12o/, dsvsnits ast^sl pas1vs..D6 assmsnsa 
aosst mod ds r6prs26ntsrs a saroinii in oaloulsls ds oiroulatii ds pu­
beri dstermina oonvsrASntza sisura a proossului iterativ. Hosst^aspsot 
ssts ssen-tzial in oa2ul oaloulului regimurilor tran2itorii als LSL oind 
tensiuner. in noduri este soâ2utâ. In aossts oa2uri) indi^srent ds metoda 

^iterativa adoptata (Oauss-Lids/, Aswton-kapkson, Olimm-Ztagg,Ward-rialla, 
ste) oaleulul regimului permanent ou repre26ntsrsa 06 prin oursnt Zi in 
vpsoial prin putsrs oonstanta dsvins excrssiv ds lung, sau okisr diver­
gent, /6/,/6?/,/146/. pin aosst motiv^, mults algoritms ds oaloul ds sta­
bilitate tran2itoris transforma saroinils ds putsrs sau oursnt oonstant 
in impsdantzS oonstantL oind tsnsiunsa ooboarL sud o valoare oritioa, 
<jooa 4o?L din 0^), fiind restaurate la valorilo originalaoind tensiunea 
^svins la valori superioare, /21/.

ILegla^ul ds tsnsiuns din nodurile L8L ssts ssmniî^eati^ afsotst 
âe earaoteristioa - f(0), Astfel in /9o/ se prs2inta influenta diver­
selor moduri ds reprs2sntarsi a 00 asupra diagramslor ds inoaroars liwi- 
ta a grupurilor gsnsratoarsaprsoiindu oa rsprs26ntarsa prin imps- 

oonstsniL psi-mlio sxtlnâsros âomslrlilor âs încSi-csi-s i-ssotlvâ s
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Znupunilon ou nsspsoiansa nssinio-tziHon U2ua1s als rsgla^ului 6s isn- 
siuns yi puisns'nsseiiva Ln.LSL.

1 .^. OvNOlULii

00 6in oa6nu1 LLV aisoissLa oonsi6snad11 oomponiansa aessiona 
ai!i in neZimunils siatzionans oîi Zi osls äinamios sar^ inansiionii, 
ossa os împuns nspnsrsniansa Ion oLi mai nsalisia Ln siu6iils äs sis- 
ism pnin OL sau W a6sovais, odtzinuis pnin pnoosss 6s i6eniiiioans 

I' analiiioa sau sxpsnimsniala.
^vîn6 Ln vsäsns imponianha 6sossdiiL a simulanilon numsnios äs 

regimuri siatzionans Zi äinamios als LLV in pnoisoiansa Zi aeon6ansa 
sodipamsniului 6s ns§1aZ Zi ooninol 6in LVL moäsnns, ss.imMns ea ns- 
pnsrsniansa 00 aL iis oîi mai L16s1L in sessis nsLimuni. ln' aessi - 
oonisxi ssis nsossana 6s2voliansa 6s OS Zi OV 1iniani2ais in Zunul 
punoiulu)' 6s iunotzionans penmaneni,, Ln vsäsnsa ino1u6srii lon Laoils 

)!in M als LVH psninu nsZimunils sia^ionans Zi 6inamios.

^siisl psninu OS als 00 ss va oonsi6sna ionma nspns2S^iaiL 6s 
nsl^^iils al^sdnios (1.Z), ionmä s6opiaiä 6s ma^oniiaisa auionilon 
/8/>/77/,/64/,/93/,/12o/,/1)1/, iar psninu Ov^ nsla^iils ininans - 

siano - 1sZins linianiLsis în Zunul gunoiului 6s iunotzionsns 6s 
Lonina ounosouia /Z7/,/66/,/117/:

(1.4)

"un6s x, u Zi Z nspnsLinia vsoionii manimilor 6s sians, ininans ZI 
nsspsoiiv isZins, ian mainio^ls /4^), jL) , N Zl ou ssmnitioatzis 
eunooouiL, oon^in p5inamsinii'^ W oans ss impun a ii s siimahi In oa- 
'6nul pnoossului 6s iisniiiioans a 00.

^vLn6u-ss în vsâsns p<î>n6snsa msns a LLI în sinuoiuna 00, în 

Htv6 6soLsdii în oarul manilon plaiLonms inäusinials, Ov als 00 ss 
^vn a6miis sud ionma 00 als unui LLI sotiivalsni -Zi a unui oonsumaior» 
Ziaiio, ai oanon panamsinii ss von ssiima în oa6nul i6sniiii6^nii 
'^naliiios Zi sxponimsnials (iiAUna 1.7).

l^spnsLsniansa 00 sud ionma (1.4) psnmiis pnin apl'ioansa 
Hnansioimanii laplsoo nspns-rsniansa sa Zi pnin iunotzii 6s inansisn 
Anians, a6opisio 6« /129/,^139/ eonLonm nsla^isi msinio).Lls /öS/:

/»(§)) -- so) X (1.5)

Usi6s x> esis opsnaionul laplsos ian ssis mainiosa iisntiiais.
^Ikoniimul 6s inansionwans oans impliea invsnsansa analiiioL a unsi
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?1§.1.7. ki-lnol^alsls 6-da^e als IcZeritllicLi-H LnsHilos 
^1 «x^si'lmsn'dLle sls 02 Z1 OO sie 00 ^r'SLeQ^aîs 
in luerQi'o.

BUPT



- l6 -

mainioi va 11 pnsLsniai inin-un pLna§na1 ulisnion.
^vinä in vsäsns pc^niie laniiatzils iäsniilioLrii 06 Zi ionDsls 

aäsovnis 6s nepnsLSniane als lossiona pnin 03 §1 Ov obtzinuis sxpsni- 

lüsnial §1 nnaliiio, In IiZ.1.7. so pns2iniL sinuoiuna äs oninoipiu. L 
sbonä^lnii pno^lsmsi iäsniilioanii 00 au sviäsn^isnsa pninoipalslon 
üikps Ü6 S-LU VSNOUNL In oaännl luoränii.

vnionüa äsoQsdinilon öaniiiaiiv« Zi äs lonmâ äinin« 03 Zi 01) 

aossisn LS Ldonäsa2Z LSpanai, pentru lisoLns oaiSZonis 06 OLNLOisris- 
iioi ä62voIiinäu-L6 uisioäs aäsovais âs iäsniilioans Zi 2 3Ül2LNS a pa- 
namsinilon oonaiäsninä SÜ1; QLlsL LNLlitioä oii Zi 093 sx^si'il'üsnialLl.

In VLäencQ Läsniiüoonii Lnsliiios L 00 ss iio^uns in pnsslübii 
i^sniiiioLnsa Zi sLiimsnCL 03 Zi Ov als oonsumaionilor inâiviâuLli 
p^ninu ovnsiruines LiÜL sis 00 nsal sau 6eiaiiLi (li^uns 1.7). In LOSLi 
soop, un^äioQnels inei oLxiiols (L, Z Zi 4) sini oonsLonsis <Zs2Voiiä- 
nii 03 Zi Ov Lils pninoipLlelon oaiSConii äs oonLUD3ioni inäiviäusli 
äj-n Linuoiunn 00; I^!I, L13, ou^ toane isnmios, insiala^ü äs iluminai Zi 
n6änsL0nn6. ^LQmblnnea nnaliiioL Q aossiona in vsäsnea ob^insnii 03 
Zi Ov nie 00, 6 sis ^62sniais in oapiiolsls H Zi ne spsoüv 6 als 
luon'Inii.
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OspIIoluI 2 
O^K^MMILIIOIVL LI^IIOL LI VIALLI OS ^VL 

NO'IO^MVOK VS INDU MIL

2 .1. Inlnpäuosns .

Nolosnsls äs Inäuotzls, (NI), oonsllluls sIsQsnIsIs oowponsnls 
nie 00 eu 063 mal MQNS ponäsnSjOo - 6o ^))äln oonsümul äs snsn^Is 
sleolnles al LosslonL /6/,/92/,/62/,/)6/,/)6/,/113/. Vin sesst uio^Iv 
NLPNSLKNisNSS oll î2sl nssllslâ Q oomponlânll LLI In nsZIwunIIs PSNLâ- 
N6Qî6 Li InsnLlionII als LLL a oonsillull: oblso^lvul s nurLSnoass Iu- 
orLN cis spsolslltsts /1/./7/./16/./29/^32/./41/./43/,/57/./6)/./66/, 
/LZ/.//3/,/d6/,/1o6/./1oL/./119/,/154/./126/./1)o/./1^/,/156/./1)7/, 
/1^7/, jnsLuIIsisIs sosslon s^or^unl Illnâ oonönsilrs^s in M ou âl- 
VSNKS äs ästsllsns, osns psncull sili snallrs nsLlwunIIon psn-
mQNsnis ZI InnnLltonII In äl^snlts oonältzll äs iunotzlonans ol'k ZI s- 
vslnsnss psnionmZN^eloi» sosslons /69/,/96/,/96/,/Io0/,/I19/. WL als 
NI slnlonsds psninu Qluälul nsLlEnIIon älnamlos sis sossIonL sln^ 
pne ^.snlsts sub ioNllIQ in^on elstsms äs SQUS^II älL'sNSN^Isls ZI sl§6- 
Lnlos nollnlsns, /7/,/Io/,/29/,/92/,/99/, a unon L'unotzII äs Insns^sn 
/LN:/,/Io6/,/I)7/ äsn 3 unon slstsms äs souLtzli IInInnlLLts in ^jur^ul 
puno-dulul äs lunotzlonni-s psi'lULNSn'd, äs t'oi'NL 1ntr-L2?g-3-dni*s-IsHlrs, 
/L/1 /, /L7/, /I06/, /12^ /,/1)6/.

Ns PI'S 2 6N1)QI-SQ IUI PL'in OL sau ov Im^IlOL S lLbONLI'S L unoir? IM 
O377S !'â PSI^nIIZ SXVI'IMÄI'SL pulsen ao^ivs i'SQQ^Ivs sdsondl^s äs 

I.N Inno^Is äs l6!lnlmll6 olsrlts äs LLL In b0)?N6ls snls (-dsnsluns 
9I 12?LOV6N^L) In NSZlmurllS PS r-LLNS ni s nsspsolrlv älnLmIos. I'vtoäniL, 
3 0ü.5äs IM vnsduls KL nämltä K0z?Iei"SL tulrunoi? wLi'ImIIoi* Inbr?-un 

KÎLbsm äs oooi'äonnis oomun LLL,psn^ru 3 psi-mllrs IlupIsmsn^ni'SL 
I>-n In Ll^onlimsls Hl proLi-nmsIs äs osloul psnii-u g^nälul LLL.

Il^nsntul OKpIlol SKis oonLsei'L'L LOSK-doi- äs släsi^ts . In soss't 
LO01),änPL 1)I?VL6Nl3N63 ZI oomsnlsi'ss Ip0ls2sloi? s Impl IL'I esl 031? s ZI 
oonvsntzliloi, äs slsislii näopdüls, K.2.2, In niMLlonntZIs äou^. § SS g- 
131)01'6 32 3 LM nä s ovst s ns pre 2S Nl32?II ÜII pnln OL ns sps oi lv ov.

In nsännl §.2.), änpL slsoluansa unsl snnllrs a-^sisälulul 30- 
lU3.I nl ns PN626NlLnII LII pnln OL In Illsnslunä , sini; äsäuss SLPNS- 
5-1.116 ^äs ovsls Qis ses slons stl'd sud lonwä nsllnlnnä üLt ZI ^Ilnlsnj.- 
23lä In Hunul punolulul äs luno^lonsns PS NILS ns n-d , PS dLLL PâNSMS'drl- 
loi' eroäcmslon olnoullelon LLälvsIsnIs sis NI. Hvlnä In vsäsns nIIII- 

ä eoss bliä sOL Ilnlsnl 2sls , sini äsLVoItsIrs nsIs^IIIs äs osloul
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P6ntnu PQNNî7I6tnii aoestoNQ (LR), N6lahii iiLplsmsntats întn-un PN0- 
§nam 66 oticul aâsovnt. Ou aZutonul aosstui pno§nacn s-au âstsnDinst 
vn10nil6 PNNLM6tnilon 03 liniani2at6^sxpnimats în u.n.,p6ntnu §Lwa 
66 Ăl 66 putâni mici §1 mijlocii (o,7Z - ou noton în oolivis.

küntnu 6lab0NQNSL 0O ale Ml, ponninâ âs la 6oua^iil6 6s L'uno- 
tzionQNL als mnHinii 66 in6uohis în N6^im 66 moton, s-au panouns toa- 
t« «tapelL pentnu ob^inensa Ov als aosstuia sub ionma soua^iilon in- 
tnnne-stnns-io Hing nelinisne 91 apoi 1iniani2Lt6 în Huitul punctului 
66 lunc^onunc P6NntSN6Nt. M 6s2voltat6 în oaânul 306stui § LU ioat 
valioute pi'in înosneâni 6xp6nim6ntal6 în labonaton, iiinâ pn626ntats 
oowpnnntiv nîspunsunils tnan2itonii In pentunbatzii tnssptL 6s tsn- 
s!iuno ni6 tnsî Ml 6stsnm1nLt6 sxpsnimLntal Zi analitic.

^vîn6 în vsâsns Raptul 02 îv consuivatonul boDplsx inâustnial ! 

ponosnoa Ml 6ste N6 PN6 26ntatZ. Ü6 Ml mioi Hi miolooii în oa6nul PNS- 
^2sntului capitol s-a avut în VL6SNS în spsoisl sosQstâ 0Qt6Lonis âs 
Lüt.

?i'1ncipQl6l6 oontnibutzii OniKinLls s.16 sutonului în Câ6nul 
pne^Lntuîui Capitol S6 nsionâ ia:

- cnuIîLn stu61ului notusl Li N6pn626ntânii ml pnin 03 Hi (D 
pg unei !;înt6L6 biblio§n^l1os;

- 6L6UO6N6U sxpnssiilon 03 nsliniLNS Hi 1ini2ni2sttz als LIl;
- 6 lo^'OI'QNSQ unon nlLOi.'itm6 Hi pnotznaws 66 ouloul sâ6 2vuts 

s^tiiuânil vnloni^0spnnLM6tnilon 03 alb SLL6i äs ü'il wioi Hi wi^loeii 

eu r'vton in oolivis^
- elnbonnnön Ml Qle 0I)!sl6 Lll sub lonms seuntiilon nsliniune 

intnunü - <^1'6 ^-i6 Hins ;
- 66 2VultüN6L 01) sub lonw.3 1inisni2Ltâ în onnul punctului sta- 

hionnn 6e lunc^ionnnL;
- QlsbunsnsL PN0CNLllI6l0N 66 oaloul psntnu snsli2L nL^rpunsului 

tnsN2it07'iu nl Ml N6PN626Ntst pnin ov 6o2voltLt6 LNt6i'ion;
- CON6(!P6N6L Hi N6s1i2LN6Q unui stan6 âs 6XPL ni.M6Ntîni psntnu

, iâent 1 lie^ngs Hi vnliâsnLs 01) Hi 03 ale Ml. -

lista S6uu2ikioatii1oi' pninoipsl6lon no1?atzii>- utiliLats 
psntnu 662vol1Lnsa 03 §i ov als Ml Hi al6 00

- iiistem 6s axe n6ctan§ulan os s6 notsHt6 ou tunstis 'constantă;

uDo'^o " ^^^^uiils el6oti-io6 0Qnaot6nistios nssimului 66 luno- 
^ionane penmsnent (66 N6l6nintâ);

>> ,i>I ,u^ ounentzii Hi t6ns1uni1s (valoni wowsntano) la bonnels 
înlaHUnanilon statonios N6sp6ctiv notonios; ( ^-1,2,Z)
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Oomponsntels 
d, respect"

tensiunii Zi curentului statoricps anis 

ci;
^d'^' i^,i^- CowpoQSNtSîS 

d, respect^
tensiunii Zi curentului motorio pe axele 

4;
1^,1 -tensiunea Zi curentul (valoni elective) Ia bornele UI; 
k,4 -puterea activa, respectiv reactivă absorbita de UI;

- lașa tensiunii n L'atz^ de axa d; .

O - unZbiul de P02itie al axei de rslsrinta d lstza de axa la2si sta-
torice I;

l,(c^)) - lrecvsnha (pulsația) tensiunii de alimentare;
^L' ^d' componentele LnlLntuirilor maAnstics statorice yi

respectiv retorice pe axele d yi y;
^1'^2 " ^S2istsnta înlăturării statorice respectiv retorice reduse Ia 

nivelul tensiunii. statorice;
- ro2istsnte1e înlaZurarilor scbivalsnte pe axsls d,y, statoricSi 

respectiv retorici;
- inductanta (rsactanin) de dispersie a înlăturărilor;

^s'^s^ " inâuetantza (^saLtanta) sinsi'onL "varutL" âs la bornsls UI; 
- inc^uQtanta (r*saOtantza) sinenona "varută" âin r'otoi';
" inâuotantza (rsaetantza) âs masnstiLars;

I.',(X') - in^uotan^a (rqsetanha) ti'anritoi'is» "vaLuta" âs la bor»ns,
(i'vtor' bloost ) . (l';

- t.s.m. sstiivalsntL înlănțuirii mâ^nstiss a rotorului;

eâ' ec) - oomponentsls ps axels â Zi als t.s.w. V ; 6
- ulunsoarea rotorului iatza âs oimpul ma^nstio statorio;

s - alune oare a orit ioL; m '
^âo " constanta âs timp slsotromasnstioa a oirouitului rotorio âss- 

odis (I^/k');
I' - constanta 6s timp msoanioa a rotorului L1I cuplat ou oel al m oa-

nismului antrsnat;
- utsrsa meoanioa (rezistenta) a mecanismului antrenat;

^m' /- " Parametrii oaraotsristioii cuplu-tura^is a mecanismului antrs?
ast; - k /l c<) (1-s N m m o o ' 

^u*^i'^u'^i puterii active respectiv reactive in iunctis de
1 tensiunea 9I frecventa âs alimentare exprimate in mL-

rimi raportate la mărimile similare di^ rsLltzul stați­
onar de iun'c^lonsrs; ^o^o'^o'^o

p - operatorul laplscs
A - gradul de inctzrcare sctivL al UI st^ - ^o^n' 
c - constantă o -- 1
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2.2. Ip0i6LS^s1Mk)1i^1oai0LrS tzl 00nvsnt1ils äs LSMN 
säopiats in vsäsnsa iäsnii^ioarii OL sâ. W als, AI

^vinä in vsäsrs sooxul. iinal al äsisnminarii 08 yi Ov als AI, 
äs a ii asamdlats 5)nin intsrmsäiul souaililor ?LV äin oaärul 00 xsn- 
iru a iorma 05 Zi OL als aosatuia, asamblare In oars orioum iohsr^in 
wulis inosriituäini, in litsnaiurä ss aämii 0 ssris äs 1poi«2S sim- 
ssliiioaioars ^nivinä rsprsLsntarsa AI In AA als 8LL. Inosriiiuäinils 
oars inisrvin In oaärul asamblanii 05 Zi Ov als 00 rsksriioars la AI 
oomponsnis sint äaiorais /21/:

a) imposibilității oonsiäsrarii tuturor osraoteristioilor 
00? al 00;

b) AI LU rsAimuni äs iunohionars In ssnsral variabils in timp, 
bu o anumita psrioäioitats, sstimarsa parametrilor oaraotsristloilor 
lwpuninäu-ss sa as sisotus2s statishlo;

0) tensiunea äs alimsntans a AI nu ssts sosssZi In toate no- 
^urlls KL'V §l pnaotio nu poate i'i oonsiäersta <ru valorile sals rsals 
in proossul äs assmdlans a oaraoteristioilor 00.

Ipots2sl6 simpll^loatoars privlnä nepne2sntarl1e AI xnln M 
Lâopîats In llisnalunâ L°l elasl^leals Ln unDLivQnsls valssonll: -

I. I^olSLS noisnl-boans Ia torwa QonstnuetlvL a AI /29/,/61/; 
a) lntnsilsn uniform;

:'d) insl ^L2s slalonles aDpIssate slmstnle,a vanor ln^Lyu- 
rane ssls r6panll2aia slnusoläal äs-a lungul gasului ^olar;

1 jo) doblnsls sâu darsls roiorlos sini asl^sl amplasats in-
pil sä pnoâuoa Ln 5.ntrs^1sr,äü-assmsnsa l.m.m. slnusolâals;

â) olnoul-dul LLtzQsllo ss^s Ilnlar §1 läsntlo äupa osls âo- 
uâ Axs ne o lsnSulars â,c;;

- s) marina ars 0 singura psrsods äs po1l.
II. IpolsLS nslenltosi-s Ia vslorlls parawsinilor oirouiiului 

^otiivslsni sTl. Al:
I) nsaoian^sls äs äispsrsis als ln^Lsunanilon siaiorios yi 

Nfiiorios nsäuss la aoslasi nivsl äe iensiuns as oonsiäsna sga^s /29/, 
/^0/,/41/,/129/^ /IZo/,/1)6/.

--kV§) SS nsCliZss2a isnomsnsls iran2iionii siaVIos,(isrmsnii 
äH^/äl Hi ât^ /äi äin souatziils siaiorios) ,/26/,/29/,/95^,/64/^,/79/» 
/^IZ/,/I)o/,/l)Z/,/I42/.

III. Ipois2S ns^sriioans la moäul äs oonsiäsnars a pisräsnilor 
. slsoinoms^nsiios yi msoanios: !

^1) se nsLlioss2L oursntzii turbionari, tzi llistsrs2a ma^nsii- 
<2. /I/./7/./L9/,/4S/./77/,/129/,/1)Z/,/142/.
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1) pisrâerile mscanics (prin lrscari Zi psntrni vsntilatzis) ss 
consiäsra incluss in putsrsa mscanicL rs2istsnta (a mecanismului an- 
tr6nat),/7/,/5o/,/41/,/l25/.

Leisritor la scests ipotS2s simplii'icatoars SS ^ac urmatoa^sls 
comentarii:

.' . Ipots2a ä) SS accepta numai partzial, caracteristica äs mas- 
N6ti2s:k^ a UI prSLints In äomsniul tsnsiunilor nominals UN anumit
Zraä âtz" saturatzig care siectsaLa ässtul äs ssnsibil 03 äs putsrs rs- 
activâ^aHL. cum reLulta äin ästerminarils sxpsrimsntals, /40/,/54/, 
/99/,/bo/,/99/»/1lo/. ^csst ^snomsn ssts cu atît mal accsntust cu cît 
Lunctzionarea UI ars loc la'i'rscvsn^s mal scaruts.

2. l'snomensls tran2itorii statorics sînt practic nsSli^abils 
Ln Hosts atuâiils âe regimuri äinamics sis 3LS /64/,/69/,/75/,/66/, 
/l12/,/11)/,/1Z2/, os urmars s Raptului ca procsssls oscilatorii äs 
intsrss äin punct âs vsâer's al stabilitatzii 3S§ ss âssiaZoara ou 
ireoven^s mult mal rsäuss (în gsneral sub 1 62) âs cît cs 1s corsspun- 
2Ztosr6 L'snomsnelor tran2itorii statorics.

z. lisLlstsnts înia^urarii statorics, äsyi in mults lucrari 
/26/,/27/,/l2o/,/142/ ssts nsLll^äts ss va oonsl^si'L totuși in scrtis- 
ma oii-oultulul eoblvalsnt al UI avinä in vsäsrs ponäsrsa mai'S a UI 
mloi §1 mlZlooîî in oomponsn^a 00.

ks bass l^otSLslon slmpHtloatoans aoös^tats mal sus ss vor 
rspi626nta în oontlnuans UI oonsläsrats prln sobsma slsdtrioä so'nl-
vslentä în "I", /9)/,/lo7/, (^1§ura 2.1.a), sau prin soksma slsotrloa 
sob1val6nta ou olroultul âs msenstlsars soos la borns, äenumlta Hl'în
î"I." (lî^ura 2.l.b), unâs constanta 
ou valori cuprinse între (1,o2 - 1,

c - 1 -t- 1^-/1^ ss consiâsra rsal8, 
o5),/1o7/.

°) d)
^lL'2'1» 3c^smsls slsctrlcs scblvalsnts conslâsrats psntru El; 

a) în I; b) în I.

bsterminări sxpsrimt litals s^sctuats în laborator^asupra gamsi 
Le UI tip HLI cu rotor în colivis (o,75 - /14/,/95/, au sviâsn-
^iat oportunitatea sxpriwâr^.i putsrii rsaotivs âs ma^nstiLars' sud kor- 

unâs rsprsLintL valoarea nssaturată inâuctantzsi âs 
wa^notipare iar valoarea sxponsntului oars a estimat csl mai bins 
cjepenâenta a t'ost (2,5 - 2,7). Oonsiâsrînâ reactan^a âs masnsti-
Lare saturata, I^, sotisma circuitului slsctric scbivalsnt al UI,
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°»â°, i^,, ° ' °^>.

Oonvsntiile âe semn au iost astisl aäoptats inoit sa SS ob- 
tina valori pozitive pentru prinoipalsle mLrimi elsotrioe oare Inter­
vin in 03 yi OO ale ?il, oonsiäsrinä sensurile naturale äs miyoare. 
Foests oonventii, preoisats in iigura 2.Y, sint:

a) puterea aotiva Zi rsaotivL inăuotivâ se oonsiâera Positivs. 
Z^soa este absorbita âe LLI;

b) sensul âe rotatzie pozitiv este sensul âsxtrogir, .oorespun- 
Mtor sensului natural äs rotatzie al mazinilor rotative;

o) axa transversala se oonsiäsra âeiaLata ou /7/2 inaintsa 
»xsi longituălnals in sensul äs rotstzis aäwis;

â) oa origine a unghiurilor se oonsiäsra axa iassi sta-torios 1;
e) sensul positiv pentru unghiuri ss aâopts iäsntio ou sensul 

Koritiv âe rotație (âextrogir) ;
i) pentru soriersa souatzlilor tensiunilor ss aäopts ponvenhia 

la reoeptori: u -- li-i -i- ä /ât;
g) tensiunea se oonsiäsra poritiva âaoa este inärsptata âin- 

sprs punotul ou potențial me riâioat spre oel ou potentzial mai soa- 
LUt;

h) censul positiv al t.H.m. inăuse se oonsiäsra sensul oare oo- 
l^oläs ou oel al ourentului /1p5/;

i) sensul pOLitiv al il^xului magnetio se asooiarä ou sensul 
Vk»2itiv al ourentului, oare oiroula intr-o ini^Zurars, oon^orm regulii 
Ä^rghiului ärept.

o ) pentru generalitatea relațiilor utilirate, toate mărimile e^ 
leotrioe se exprima in u.r.n. -

2 .Z. Oaraoteristioils stative ale motoarelor äs inäuotie

2 .).1. lntroäuoere

hepreLSNtarsa L/ll prin OL implioa sorisrea expresiilor puterilor 
î^au a abaterilor puterilor) sub iorma (l.))^ai aLror parametri sint 
^als puterii aotivs yi roaotive kuna^is äe tensiune yi trsoventza. §- 
^tzti parsmstri ss impun a ii sstiwatzi pentru iisoare rsgim^äs iuna- 
îlhnare al LSI» regim oarsoterisat prin graäul sau äs inoaroars ao- 
MS- A-^n-

rroblsws oonslirulrll 63 sis tll oonstâ în sstlmaras xni-LwatrîIor
!^' pantr-u o mal marș esnsnLlîiLto yl xsntru s s,
!âuc:s 61sflsrs1s vnlorîlon lor, ms^orîtsr«» luorLrîlor /21/,/54/,/55/, 

K/,/65/./67/,/91/,/129/, îl oonsiâerâ în no11:Ltzî rsporista 1s wLrl-
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wLIs oorsspuurLtvLr« âlu rszlmul xsrmsQSQi, äso1:

->u . 2k/Zu . u,/r, , - ZS/2V . v°/0„

i-c - di/2i . k„/^ ! - Z-!/Zk - r„/s^
! . --^

Lstimarsa paramstrllor 03 als UI oonsldsrind rsprs2SQtar1 ü^al 
realist dsoit osls dlsoutats IQ §.2.l. LDpliea o âs dilloul-

ta^1, e<rm ar 11:
/a) dispersia mare a valorilor paramstrilor oirouitslor soki- 

valsnts^ als UI yi ällioulta^ils privind ästsrDinarsa lor ou o anumi- 
ta ositîitudins /52/,/95/;

d) prsLsntza alunsoarii es. lunotzis ds tsnsiuns 9I Irsovsn^a în 
sxprssiils putsrilor absorbite ds UI orsara diliouItLiri privind ob- 
^insrsa exprssiilor analitios ais 03 ais aosstora;

'o) valorile paramstrilor 05 ale UI slut putsrnlo alsotats ds 
oaraotsristioile msoanismslor antrsnats, äHioil äs aprsoiat §1 ox- 
tlsm äs dispersate /21/,/142/.

Vin aosste motivs, 111;erasura ds spsoiaiitats aborăsara.în 
general oslitativ problema 05 als UI, a§a oum rsLuIta din sintsLa 
biblio^i'aL'lQä s^soluala in 5.2.Z.2., ^SLSniLiiäu-ss tls alui?a 05, 
1'is valoi-l als ln PUQO^els s-da^lvnaQS äs lunotzlonaQS, tabelul 2.1, 
/1/»/8/,/21/,/11)/,/12)/, 11s rs1ai11 äs oalsul a^Qorlwatlvs, äsäuss 
1)6 basa unoQ anallrs 1snomsQolOLles /24/»/27/,/14^/.

In vsäsrea HeatHloarll 05 als LLI U2uals in sti'uotui'L 00, In 
s^oolal a oeloi' InäustrlaH, in oaäi'ul ^QSLSntulul ^a^LAral äupä slso- 
tua)?6a unei sintsLS a moäulul äs aboräa^s a aossto^a in lltsrstura äs 
ax»6oia^ Itats, as pi'SLinta in Z.2.).). un alZo^Hw original äs sstlmsrs 
a j ai'Lmsti'IIoi' 05 als Äl, ps bars sodswsl 6li»ou1tulu1 sotrlvalsnt al 
aosatuia, oonsiäsi'inä ounosouta oaraotsrlstloa cru^lu-tu^sils a wsva- 
ni^iului ^ntnsnst, algoritm Implswsntat in pnoZnamul äs oaloul äsnu- 
Lil "^!?^5 ". ^Losaltatsa aosstul alLvrltw ssts Impusa äs älspensla 
mais a valonilor pa^amstnlloi' 03 pudHeats in Htsratuna, cra sisot 
a äivsnssloi' 11poä1msns1un1 Z1 rss1mu)?1 äs lunotzlonars als ?ül, in 
vsäsQss äs1;s^m1nLi*11 M In toats sltua^Hls croncnsts, ps dasa Inlorma- 
^iîloi' aovsslbils in sxploataQS /96/,/96/.

2. Z.2. ^nallsa staä^ulul acrtual al QSprsLsntLnII LLI ppln 05 

knsOOupaQlls äln ultimele äoua äsosnll prlvlnä sstlma^sa 08 
als UI, QL principali vowponsn^l a1 00 Industriali, sttoonäus ps äs 0 
pants^ la aoumAlansa unul vvluw relativ wars äs dats privind params-
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tril soestors, parțial sintstirsts Lu ordine oronoloLioa in tabelul 
2.1, Hi xs ds alta parts,Is dsLvoltsrss s diverse iorms ds 03, iorwe 
oare vor ii prsLsntats in continuare.

Isbelul 2.1.
Valori sls psramstrilor (M) s1s 03 als AI publicate in literaturi.
^^Lieot ds 

zs
^nul r>u -

Observatii

! /D/
(Lubsäo) 1962 o,) o,1 1,8 -1,6

Instalații de oonditio-' 
nar^ serului

/1/ 
(Hkkisr) 1968

1.17 0,52 Oblplu rsListsnt oonst.
1,6 1,o5 Idsm^ AI ds los Ok

i /S6/ 
(Ilioeto)

) .

1972
o 1,6 Motionärs moarä 2,1
1 2.4 ^otzionsrs strunz o,)6 AÄ

-o,4 .. 0,8 Oomprsaor mio o,75 tcVV

j /8/ 
(Lsre) 197)

°.2 > 1,6 -0.) . AI inoarosts 5oK
0,1 2,6 0,6 -1,6 AI inoarosts I00K

/115/
(1sz?Ic) ! 1977

-o, 06 o,91 Ouplu ms o. On--)c/Q

o °,"9 Ouplu mso. O^-ost.

0,11 o,')2 Ouplu mso. O^-tL.N

. /21/
(Losoorüls) 1962

0,1 1/9 2,5 -1,5 lnstslatis âs oonâitio- 
nsrs a aerului

-0,1 i- 1,1 AI inoarosts 69A'l"-.......... .

. /12)/ 
(Klbo 1z?o) 19S2

0,77 o,S)^ 2,5 -1,46 ?ri^1ders Zi oon^slst.
' 0^)62 2,? 1,6 -1,8 Bornos ?i vsntilatoara

o,2 o.S 2,) -2,7 Insislstzii ds oondit^o- . 
nsrs a,aerului

03 sis puterii active- iuno^is de tensiune sint in general aprs- 
eiate pe bara expresiei simplilioats s puterii olsotromaLnetics a AI, 
/^4/,/25/,/^o/,/l42/-

-'n

1'arK s r^ explicita alur.eoarsa iunotzis de tensiune, ss oonsidsrL 
ih S^neral os niodiiiosres turattoi rotorului iuno^is ds a^unsoars ssts 
n^Lli^abila yi dsoi nu sieotssLL putsras absorbiți ds mecanismul sn- 

tpsnat /27/,/29/,/142/, aprsciindu-ss sstisl oa puterss activa >ests 
ocjnstanta in raport ou mpdiiiosrss tensiunii. Ioturi in'/l2o/ ss pro- 
Linta plicul calitativ al 03, k - i(U), oa o dreapta ou panta uyor - 
crescătoare, isr măsurătorile ds laborator,/^/- sisotuats pentru ii- 
isrite acționari ou AI, svidentziarL 05 ou panta nula sau okiar ns§s- 
tiva.
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03 sis puisnii nsaot^ivs L^notzis âs tsnsiuns, ss äs-dsnwina oa 
suma s äoua oomponsn-ts (^i^una 2.2) r

a) puisnsa nssoiiva äs maMstisans, 4^, a oars 1 lsßs âs vani- 
a-tzis ssis aksoisia âs sa^unatzia inâuo-banisi âs maKNstisans /4v/,/L.42/;

d) pulrsnsa nsaoiivs, tz^» âisi- 
paia ps nsao-ban^a äs âispsnsis, Xh- , a 
oansi vania^is în luno^is âs tsnsiuns 
ssis L^6U âs apnsoiai âai(.pi1;L äi^ioul- 
iahilon âs sxplioiians a i'âno^isi s(il). 
Oonoiâsnînâ sodsma sokivalsnia simpli- 
üoaia a oinouiiului LLI, ss analra în 
/24/ §5. /142/, oL tuno^ia ans aos- 
sasi alunL ou l'unotzia s(U)^ psninu ouplu 
msoanio nsLisisn'd oonsiant/lkisuna 2r2). 
In oonssoin^a 08, 4^- k(ll), pns2in-ba un 
minim psninu O^-(o,725 - o,765)u.n.n. 
/12o/,/142/, ian în âomsniul âin Ajunul 
isnsiunii nominal^ o vaniatzis os posis 

iiinâ osls pnsLSnIra-

kig.2.2. kutsnsa nssotivâ sd- 
sonditâ âs LLI Luno- 
tzis âs tsnsiuns

i°i 3pn6Qia1;L exponențiala» svslonils sxponsnoului
is in oolosna a dabslului 2.1.

0 nelatzis apnoxima^iva psnlrnu 08, H - ^(0), sslrs pnersnta-da 
în /27/-

-r -- 0,7.^/^) o.z-0/u^- (2.I)

ba2a1:L ps oonsiâsnansa valonii napon'bului ^^/4^ în punolrul âs ^uno.- 
tzionsns ea iiinâ oonsiani §i s^al ou 7/Z. 0 asi^sl âs ipolrsra poais 
li insu âspanis âs nsalitais în oarul lnoanoanilon LLI âi^sni'bs âs 
osls nc linals.

03 âs puisns so-diva kunotzis âs LnsoventzL sînl: pnaoiio unanim 
apnsoiavo^oa iiinâ âsisnalina-ks âs Fonwa osnaoisnisiioii ouplu-iunatzis 
a msosnismului sn^nsnal: svLnâ în xsnsnal Lonma /5O/,/96/,/98/,/l42/r

0^ - . (2.4)

unâs sxponsniul /3 âepinâs âs îipul meoanismului aninsna-k, valonils 
ssls uLuals ^kiinâ oupninss în âowsniul:(-1 r- 2j/142/ iân oonsiania 

os âs-ksnminâ âin oonâitzia âs sokilibnu a pulrsnilon în nsAimul psn-
t^ansni âs iunotzionans^ oonsiäsnai ounosou^ /loo/:

«w - (2.S).

'OonL-dsnIrs sxpnimatâ în u.n.,'
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(2.6)

(/S-^1) .

unäerL^ Hä. oO sint puterea aparsntâ âs bara yi rsspsotiv pulsatzia 

äs ba^a; reprezintă §1 0 masura a sraäului äs inoLroars al LLI^
Ls afirma ps bs2a rslatzisi (2.4), Fara a ss eonsiäsra moäiFi- 

earea slunsoarii Läl ou irsoventa yi in oonssointza yi a puterii meoa- 
nioe, oa puterea aotiva absorbita äs UI varisra proportional ou pu- 
terea /2-il a Ireoventsi (pulaatzisi), /24/,/27/,/12o/,/142/.

03 os putere reaotiva Funo^is äs FreoventzL prerinta o vsris- 
jis äiiioil äs exprimat analitio, motiv pentru oars in literatura ss 
prsLintä iis Forme siwpliFioats (rslatzia (2.)) äin /27/),Fis ,äoar 
valori als parametrilor 03 ästerminste psntru anumite regimuri äs 
kunotzionare als unor Lil (tabelul 2.1)

2.).Z. Determinarea expresiilor parametrilor 03 als UI

Oonsiäsrinä sobsma eleotrioa sobivslsntä in "l'' s LLI, (Figura
2.1. b), expresiile puterii aotsvs Hi rsaotivs absorbite äs UI alimen­
tat ou tensiunea la borns 0 91, pulsația c<) , rerulta astFelr

ok^ -> 0 Ri/s 

o^i^/rp si2 L y-(c-i-o?))

2Li) L^-( o-1-o ) 

:(ck^ <r^/s)^

(L.7)

c«)

uvâs parametrii oirouitului sobivalsnt al UI ss ästermina Fie ps bara 
äü osislvk, --ontoi-m s.r-sxsl ^.2.1 61a /9S/^-t'-> PI-Sluc-rar--s

^ruI1,c»1.slor îaosrc-arâ 1c>r 6e ladorslor al- Ll.
Lxprsslll« 03 als Lil sud LorwL asllalarS ss ob^la 61a rLlst111- 

^2.7) prla exp11<-11srsa sluasoLril s La 1uac-i1- 6s U ?1 u) . Ia's<-«st 

ovp, eoas16srîa6 c-uplul --sc-sala rsLisl-al 6- LvrDS (2.4), -xprssls s— 
6a-Qari1 la ^uaa^ls 6s lsasluass 91 ^rsavsa^s 6- allOsalsr- s !4l rs — 
6118 ^-a aon61(j1s 6s soirlllbru s puisrllor 6s snirsasrs (slsotrowss- 
I'Hau) Zi rSLlstsads (msosalas) la asra ss aoas16«rs laduss §1 p1,r- 
Vrllv moaanias als Ul: »

U^-tî'/s - /(K^L«'/o)^ -^^«2l.v(o-»-o^)i^» ^Il^«0(l-s)^

I. -> (2.8) 
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ktelahiile (2.7) oompletate ou (2.6) reprsLintZ. 03 nsliniare als Lül. 
^duoerec. lor Ia iorma (Z.1) implioa in primul rînd sxplioitarsa ana- 
litioa a alunsoarii, s - ^(O,LÜ), din rslatzia (2.3). kraotio aosasta
nu este-posibil deoît iie neZliZînd puterile de ordin superior ale 
lui s, i"ie oonsiderînd oup^â meosnio resistent oonstant (/Ä - O), 
/l/,/^o/,/12^/. lentru valoni întreAi ale lui /3, oonsidsrînd oon- 

stanta uns dintre mărimile ,ds sistem O sau c«) , se pov determina nums- 
rio valorile lui s utilisind alZoritmul Lairstow /)o/ âe resolvsre a 
soua-tziilor polinomials. In ^.6.2.2. este prsssntst un aleoritm de e- 
valuare a aluneoarii prin r^2olvsrsa souatiei (2.6) utilisînd o meto­

da iterativa dd tip Newton, algoritm implementat în programul de oal- 
oul "oonses" pentru estimarea Ov ale 00.

Oonsiderarea ipoteselor simpli^iostoars menționate mai sus rs- 
duo generalitatea expresiilor OL os s-ar odtzins astfel, introduoînâ 
representari aproximative pentru LLI. kerolvarsa numerioL a souaiisi 
(2.6) la i'ieoars pas intero^ al oiroulatisi de puteri mărește inad­
misibil timpul de esloul. Hin aossts motive Hi avînd în vedere Lorms 
OL ale I^I oare a-a obtzinut^ în oontinuars, în oadrul presentului para- 
grai se renunța la explioicarea expresiei alunsoarii §i se evalusasL 
^doar derivatele sale 'Zs/Ao yi Hs/Aa) în punotul de iunotionare 

^permanent, oaraoteriLat de mărimile: So yi
In vederea obținerii 03 als LLI sub iorma (l.)) pentru punotul 

^de 1'unotzionare permanent se impune determinarea Lk în aoest punet oa 
!prinoipali parametrii ai 03. I>rin derivarea expresiilor (2.P) în ra­
port ou tensiunea Hi pulsatzia sa §1 evaluarea aosstor derivate în 
punotul permanent de ^unotionars oonsiderat, ooniorm anexei H.2.2. 
din /lol/ rsLulta parametrii 03 ale KII de i'orms:

" ^0 ; p^
° ° (L.d)

0°'L>s/SV ; 4^0 - ^0 ' 2s/7)x,-

^nde ^o> ^0' 69' ^0 sînt oonstante os depind de parametrii c r-
huitului sobivalsnt al ^11 §i valdrils tensiunii, ^o» pulsatzisi 
^luneoâ/ii, s^ âin punotul permanent de tunotzionare /ltzl/:

si

o - -

^2'° .
0' l — o4.^ (kî^^---"VSo)

(2.Io)
BUPT



- 26 -

unäe pentnu simpliiioanoa ionionii s-a intnoäus notația:
2o - (<-8^ o^.^/So)^ -

0oNsiäonaN6Q sstunatzisi miorului MLZNotio s-a sisotuat pnin
intnoäuoensc^ oxpnosisi D Mg psntnu inäuotan^a äs MLANsti-
LNNO^, OONi'ONM O6.IO1' äisoutats IN §'.2.2.

Dotsnminansa ValonilvN Rk, oonikonm nolatzülon ( 2.9 )/ ImpliOL 
Isvaluansn äenivatolon pantzialo als alunsoanii IN' napont ou tsnsiu- 

!nsa ^i pulsația SL. ^vinä IN vsäons OL äin nelatzia (2.6) QU poats 
ii oxplioitata alunsoansa, S-L Qplioat 0 mstoäa äs äsnivans ni.rmsni- 
oa. In aoost SOOP, oonsiäoninä pulsația tt) änspt panamstnu SS ova- 
îluea^a Innoxia D(s) pnin valonilo salo 0^ 0ON6spun2Ltoano alunsoa- 

nilor- s^, IiL,una 2.), pontnu pulsatziilo u)o > 9^

Din oanaotoi'is-dicra 6(s) pen'di'u -- ^o poato o stima va- 
lonnoa äonivkitoi D s/c)D in punetul O -- I^o ou nolatzia:

D s/ 2 D ^i - ^i-I

Oi - O,.;
- (2.II)

U-Oo

FiiI-rolLnitoano Ia âotsi''»- 
minanoa valonilor' âs- 
nivato loi' aluno oanii 
in napont ou tonsiunoa 
Zi ;)ulscitzia.

astisl inoit - Do di 0^ ^o»
ian pasul os onstztono alalunooânii 
so va lua oit mai mio posibil.

^naliLinâ valonilo osniva- 
toi "c)s/5o pontnu âiionito valoni 
alo Znaäului äs inoanoano al LII In 
/lol/ so nolova oa sint apnospo 
pnopontionalo ou snaäul äs inoân- 
oans, ooea oo inäioa opontunitatoa 
sxpnimanii lon pnin manimi naponta- 
to la manimils similans äin noZi- 
mul ponmanont äs nsionintza in vsäs- 
noa noäuoonii äisponsi^i valonilor* 
lon.

Dotonminanoa valonilon äon1- 
virto^on pQn^ialo c)s/c)cO in punotul 6 
äo n^sm(:nea pnintn-o metoäa numonioa a 

- Zi cO - o)o 3-2 s^6Qtua,t 
oanoi algonitm äs pninoipiu

BUPT



- 29 -

oonstâ din următoarele etape:
a) 66 oaloulsasa Hi SS retzin psrsodils âs valori tsnsiuns-alu- 

neoare pentru doua valori apropiate als pulsației, c<)^ Hi (2^ in Zu- 
rul pulsatziei de interes, c^o» 2.);

b) ss determini valorile aluneoarilor s^^ §1 eorsspunrra- 
toars tensiunii pe ourdsle s(0) 6s parametru Zi respeotiv 
prin interpolarea liniara oon^korm relației:

(b^ - b^^)/v^ - vj^
^1-1 (2.12)

unde bau in 1'unohis de pulsația säu a ourdsi s(v),
iar indioele "i" ss stabileyte din aoelsaHi oonditzii oa tzî pentru 
derivata ds/2U.

Resulta in punotul 0 -- Hi c^) -- derivata:

2 s/L>c«) - (s^ " (2.1))

ntroduoind valorile derivatelor partzisle als aluneoarii in 
raport uu tensiunea Hi i'reovsnta in expresiile (2.9) als SR ss obtzin 
valorile aoestora pentru adaieri rslativ mioi als tensiunii Hi pulsa­
ției in ourul valorilor âin rs^imul psrmsnsnt oonsiâsrat.
Soests valori als M oonstituis paramstrii 63. als AI soriss sud ^orws 
liniara (1.)).

, l'n vsäersa estimării aos stor parametri pe dara mstodoloSisi
prsLentats, s-a slaborst un algoritm implsmsntat in programul âs oal- 
oul âsnumit "^^^3", sigura 2.4» oare permits evaluarea §R ale NI u»u- 
ale, seria unitara ^§1, pentru âivsrss graâs âs inoaroars aotiva 
A - l'o^^n oonsi6srin6 âiierîts oaraoteristioi ouplu-turstzis pentru ms- 
oanismele antrenate, prin exponentul /3 al aosstora.

lltiliLarsa programului "M^5" a permis determinarea valorilor 
pentru o gama larga âs LLI âs ^adrioaiis indigena (î^lsotromotor" 

^I'imiHoora) 5,ii totodată evidențierea unor oonoluLii utile privind es­
timarea parametrilor 03 alo LII prsLSntste in § următoare. * 

Validarea algoritmului de oaloul prersntst s-a ekeotuat prin 
^ompararea astisl odtzinuts ou oels determinate experimental prid 
Alimentarea unor LII de mioa putere (o,7) - )) kw din seria 431, ou 
tensiune Hi ireovenha reglabila, rsLultats prsLSntats in /14?.
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karamstrii 03 als AI diu seria ^31 /121/ gama äs 
vutsri nominale (o,75 - SS) KW

In cadrul prs26ntului § SS prs2intL valorile Sk Lis AI mici yi 
mijlocii din seria ^LI, considerate L fi cele mai frecvente in struc-^ 
tura 001.

Oalculul s-a efectuat cu programul "M^8" figu«?a 2.4, consids- 
rind gama de Lncarcars activL - -- (o,25 - I) ZI valorile./3 --1,o,1
dl 2,pentru exponentul caracteristicii cuplu-turatzis a mecanismelor 
antrenate.

larametrii circuitelor sctiivalsnts als AI considerate au fost 
stabilite conform /1o7/,/126/, ps ba2s prelucrării rs2ultatslor in^ 
cercărilor de laborator als întreprinderii constrictoare,^Llsctromo- 
tor^^imi^oara, pentru 9) âs LII din gama respectiva ds puteri. Vslori- 

1s parametrilor electrici ai celor 9) AI anall2ats,sint prs2entate Ln 
anexa ^.4.1. din /95/.

In vederea uti1i2arii practice a parametrilor 03 als AI in 
asamblarea 03 als 00, unds oricum nu pot fi considerate toate AI in 
mod individual, s-a efectuat o clasificare a gamei de A1 de (o,75 - 
- 55) din seria ^81 in patru categorii^in functzig de puterile no­
minale^ pentru care s-au stabilit valorile medii ale parametrilor, con-
'form tabelului 2.2.

j . . labe lui 2.2.
parametrii circuitelor scbiv alente ale categoriilor de AI considerate.
Oatego- 
ria ds

A1

' luteri 
nominale 

lM)

lara^istrii circ.eckiv. in u.r.n. Oonst.ds? 
timp mec.
r

I
II
III
iv

o.7S - Z
4 - 11

1S - 5o

____  
o,o72i.
o,o4S^ 
o.o)23 
0.0211

o,oS1 
0 ,o49 
o,o)S 
o.o^_2_

0,1216 
o,H37 
o,Io69
o,Io7o

0.7S1
2.Z25
2.4S
3.168

0,15 
°,) 
o.ZS 

.. . o,L_____
^^ota. Oonatantels de timp mecanice, I, prs2sntats in ultima coloanL 

a tabelului 2.2. referitoare la rotorul A1 si al mecanismului 
antrenat, au fost estimate statistic pe da2a încercărilor sx- 
psrZwentale /96/ ?i a informațiilor din literatură prs2sntats 
in /55/ di /126/.

lentru fiecare cstsgeris de AI s-au determinat Lk in functzis de 
tzradul de Lnoarcars activL a AI si caracteristica /S a-^uplul^i re­
zistent al mecanismului antrenat, utili2ind proMswul "â3

Diagramele pre2sntats in figurile 2.5. permit pe de o parte, . 
Stabilirea comoda a parametrilor 05 ale AI componente ale 00 in vede­
rea asamblorii analitice a 08 ale acestora, considerind cunoscute gra-
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sul äs inoaroars ZI oaraodsriscioa msoanismului andrsnac yi i-s äs al- 
ia ^ar^s, sviäsntzisrsa unor ooyoluLii xrivinä äomsniils äs variatio 
als als UI u2uals, oono1u2ii oars vor ri prs2sndacs in § urmLîor, 

Dispersia valorilor Dk/öv ss^s oau2aca äs srori äs oal- 
oul numsrio al äsrivahslor partzials^aluns oarii^ A s/A O Zi c)s/^L, 

Rsăuosrsa aos^coi âispsrsii implioa o sZanIionars wai rina a paZilor 
äs oaloul yl äsoi 0 orsZdsrs sensibila a diwpului äs oaloul.

Dia^ramols 2.5. s-au ob^inuc ou o âurada äs oaloul, psncr^. 0 
oacsx ris äs LII, äs oiroa 3 ors ou un Diorvoaloulador 'IILL-L. Valorile 
L'K os 6 ss vor oonsiäsra in ooncinuars vor ^ki valorils wsâii rsruica- 
ds ăi' ăiasramsls 2.5, rsnuntzinâu-ss la o oraydsrs in oondinuars a 
dimpu^ui äs oaloul.

2.5.5« OonoluLii ^rivinä OL^als^I

OL al? LSI sub korma nsliniarâ, âs2voicacs ps basa soLrsmsi oir- 
ouidului sobivalsnc al UI, rslsiills (2.7) Zi (2.6)^rsâau oomporcarsa 
reala a UI in äomsnii lLr§i äs variabis ascensiunii §i ^rsovsntzsi äs 
alimsn-dars, insa sini äi^ioil äs ucill2ac in praodioa. In vsäsrsa rs- 
prsssncarii OL sub rorwLlinisrLLacL, (1.3), Zsnsrali2ac^ psndru coa^s 
dipurils äs oonsumacori inäiviäuall, rsprs2sncinä §i iorma praocioL 
äs oonsiäsrsrs a LII in rs^iDurils psrmansnds §i okiar äinamios als . 
LD§,n-a äs2voldai un alLvritm äs oaloul psncru paramstrii aossior OL, 
im^lsmsntac in pro§rawul "^LL^L". ksn^ru ucili2arsa praocioä a rS2ulca- 
i6lo2? ob^inuts in osärul ^rs2sncului § au ?osc sstimaii paramscrii 
oirouicslor sotiivalsnis als UI äin ssria ^31 Zi valorils paramscrilor 
OL als aosstora in ^unotzis äs Araäul äs inoaroars §1 oaraocsriscios 
ouj)1u-curatzis a msoanismulul anirsnac (ii^ura 2.5). ;

§nali2a valorilor M^prs2sncacs in ^i^ura 2.5 psniru Zama äs 
UI ci) HLI äs xucsri mioi yi miZlooii^rslsva urwacoarsls aspsocs ss- 
N6 rals:

a) LIi al putsrii aoiivs, Dr/2U^!n rapori ou -bsnsiunea ars va-' 
lori rsäuss, unsori okiar ns^acivs, os urmars a rsäuosrii-pisräsrilor 
in bobina^js la ersycsrsa isnsiunii äs alimsncars;

b) valorils Lk als putsrii aoiivs, D k/3r, in. raporc ou krso- 
vsn^.a sind pu^in ssnsibils la Arsäul äs inoaroars al UI, insa äspinä 
ondsdanVial äs oaraodsriscioa ouplu-durs1r1s a ms oan^bwului^ anirsnac, 
liinä axroximadiv s^sls ou /3I;

0) äacoricä ponäsVii variabils s xudsrii rsaotivs äs DaLN^ci2a 
rs in oonsuwul cocsl äs ^udsrs rsaoilva al UI, Sk,. prs2ini8

o vsriatzis msrs in kunotzHs äs Lraäul äs inoLroars. I^a inoaroLri rsäus
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Qis läl^vaioarsa tz/A s s'1 riâioatp datorita iuliusutsi putsr- 

uios L iuäuotautsi äs maßusti^urs saturabiis;
ä) Lk al puterii rsaot^vs,<) 4/9 Lu raport ou ^rsovsuta prs- 

2iuta Lu Lsusrai o äispsrsis mars, aya oum rssuita Hl âiu raportLri- 
is.äiu iitsraturä, tadsiui 2.1., atLt Lu luuotis ä^ ßraäui äs Luoâr- 
oars oLt §l äs oaraotsristioa oupiuiui rs2istsut.

iu ooussoiuta, avLuâ Lu veäsrs kaptui oa vaioriis*paramstri- 
ior 03 als NI, otiiar exprimați Lu u.r., prs2iuta variații âsstui äs 
isr^i Lu raport ou aits tipuri äs oousumatori iuâi^iâuaii, ss impuus 

s stil ursa aoostor paramstrii psutru lisoars osts^oris äs LII oousiâs- 
rLuâ ^roiui âs Luoaroars aotiva si oaraotsristioiis. wsoanismsior au- 
^trsuuts. iu aosst ssugE^ilirar^ âiagraLsior (2.^)^ psutru LSHmbia- 
irsa 03 sis 00 eu LII triLs2ats mioi §1 miZiooii ssts sviâsuta.

2.4. Oaraotsristioils âiuamios ais motoarelor âs iuâuotis

2.4.i » ^2p^ot^s^L6,u^rai^
03 als LII rsâau ls^atura rsaiä âiutrs mărimile o^srits âs^ 

,sist(!i^ (tsr^iuus ' Zi krso-vsu-tza) ia borusis ssis Zi wZrimiis oarsots- 
^ist^os .II 7n rs^imuri âiuamios Zi tranzitorii. I'ormsis U2uais âs 
îrsprs^,out2r e. Llis 03 sLut:

5t) scstsN âs soua^ii iutrars-stars-isdirs us;1iuiar6 ;
b) s.l.stsm âs souahii iutrars-stare-isZirs iiuiarirat, Lü Zu- 

Lrui runotuiui âs luuotziouQrs psrmausut autspsrturdLhis;
o) 1'uuotii âs trauslsr iiuiars, Lu âomsuiui ^traus^ormaisior 

^LpiLOd.
i labe iui 2.).

____  -______ Porwsis ULuais âs sxprimars ais 03 ai's Lâl _____________

?orn>L â s sx- 
priii.Li's a 03
PCUllU 11___

iitzta uuor 
iuorari oars 
0 utiii26Q2Z

?orwu1ars 
matSLstioa

iuâ'ioa- 
tiv^ 
rsistis

Observații

^Listeiu âs
's ouk tii 
us iîî ars

LI si sin âs
'SLULtâi . 
îi1u2 ^ri:at

!?uu<.^'ic- âs 
trar^ i o -'

,iinâ5i?______

/7/,/26/.41/, 
/5S/,/57/,/67/, 
/IZo/

/2d/./S4//i24/, 
/125/,/DS/

/4S/,/64/,/1oS/, 
/12^./1)6/./1)7/

âr
- ^(L»L'U) 

L ° ^(x.L'L)

X - -t-
M^u 

-lo^x -». lv^u

(2.14)

!
!

(2'15)

(2^16)

Uuâs- x,I,u 
rsprs^iut? 
vsotorii 
wariLtior 
âs stars, 

- isZirs, 
r^spsotiv, 
iutrsrs;

a - ^sts 
vsotorUi 
psrawstri- 

- ior; - p - 
opsratorui 
3apiaos
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Iu literatura sint âs2vo1tats âivsrse WS pentru UI avinâ in 
Zeneral Ia bs2a eoua-tiils Iul Stanley elaborate in 19)6,/7/,/55/. 
Diversitates M ale UI este determinata âs r

I. Uoâul âs oonsiâerare al sistemului âs axe rsotanSular â.c^r 
a) Hx iatza äs stator (moâslul Ltanle^), sau kix iatza âs rotor^; 

d) rotitor ou turatzie sinoronä, ou sens âs rotație levogir /Io/ 
/57/» suu äextro^ir /))/»/124/»/125/» axa ci âska2Lta ou 17/2 in urmL 
Lata âe axa â,/57/ sau Lnaints /1o/,/))/,/124/,/125/,/1)S/.

2. Oonâitiils âe soiiivalsre âintrs marina reala yi osa sotiiva- 
lenta:

a) oonsiâerarsa inâuotiilor In intreLier iâentios /I)/,/lo7/t
b) oonsiâsrarsa oonältzisi âs simetrie a mstrioslor âs trans--

Lormars în looul inâuohiilor iâentios /27/,/!2o/. 
.Listemul mLrimilor âs intrare-stsrs-ieyire. In tabslul 2.4.

^int presentate oițe va sstu^îi âs mârimi âs intrsrs, u, ieyirs, yi 

âe stare, x, oonsiâsrats in-M ale UI in literatura.

'iade Iul 2.4-
Veotorii mărimilor c^s intrare,ieZirs §i âs stare ale W pentru LLI 

utili2ats in literatura
^^Veotorul 

^.mări­
mii 

' 6e:
Ljursa

u 
intrare

-------- ---------

L 
ie Zire

X 
stare

Orâi- 
nul 
uu

Observatii

I
Outde^ /29/ u, -^) — c5 5 Lsmnit'ioatiL

simbolurilor
Us^sr /1o6/ â' cr â c; LlLrimi ^arâ 

semniLioatzis 
^l2ioä

2 âin aosst 
tabel este 
osa prs2sn-
tata in pa-

koZers /124/ â' ci î —

I I 0^ I »Q
l - / 'I - I 2̂

 "
I

5 raAra^ul 2.1- 
0,0^ - sint

lîo^srs /12^/ a' q k.cr s 0^ z ouplurile 
ele otrio,

^as^noc^uk 
/1^/ â' c;' 

0» 0' 0 î,o ^â» '
re spe otiv 
msoanio.

â' ci' m

/1)o/
ci r.4 a' ci 0' q 5

in vsâersa obtzinsrii OD ale UI se impune slaborarda uno^ â ale 
. Ui! oare sa impllneasoa următoarele oonâitzii:

2) mărimile intrare sä ^is reprs2sntats âs moâulul tensiunii 
^1a bornele UI §i ireoven^s sa, sau mărimi derivate ale aoestora (oompo- 

nsntele pe âoua axe rsetaneulars alo tensiunii);
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d) mprimils Zs isyirs s8 Lis m8rimi oaraoisrisiios LI ou» ar 
kl puisrss aoiiva Zi rsaoiiva absordiia sau oomponsnisls oursniülui 
siaiorio;

o) sisismul Zs axs Zs rsLsrintza sa Lis oomun iuiuror slsmsn- 
islor LLS'.

?rs2sniul § ssis oonsa^rai slaborarii unor LL oars sa saiis- 
kao8 aossis Zs2iZsrai6, rs2ul'iinä (D als LI sud Lorma sisismului Zs 

souatzii äc. inirars-siars-isbi^s nsliniars (2.14) si liniarirais in 
^jurul punoiului Zs Lunotzionars anispsriurdaiis, (2.IS). vliims Lor- 
w8 äs rsprs2sniars s W als L^ psrwiis irsosrsa la rsprsrsniarsa a^ 
Assiora,bl sud Lorma Luno^iilor äs iransLsr liniars (2.1k),/4/»/SS/ 

Prin aplioarsa alxoriimului Isvsrisr-?aässv /ZS/ sisismului äs souatzii 
älLsrsn^lals äs siars, posidiliiais/ prs2sniaiä in woZ oonorsi in 
oypiiolul 6. .

In vsäsrsa prsoi2arii ssmniLioaiiilor simbolurilor uiilirais 
yl a oonvsn^iilor äs ssmn aäopisis ss prsrini8 In prima paris a K- 
-ouahiils maZinii Zs InZuoils rsals yi sobivalsnis, ps bara oLrora 
ss oonLirulssc; In ooniinuars: (D als LI sud Lorwa nsllniara. Forwa 
liniari2aiä a OL s-a obținui! in uliima paris prin liniarirarsa LL^, 

ddhinui snisrior, In ^uru! punoiului psrwansni äs Lunohionars. 
I Valiäarsü OO obtzinuis in osärul prs2sniulu1 oapiioi s-s s- 
^soiuai prin eompararsa răspunsurilor iran2iiorii als unor LI,in- 
^Cisirais sxpsriwsnial in ladorsior^ ou osls als LL als aossior LI^ 

-sniiu aossstzi psriurdaiis (irsapiL Zs isnsiuns). Ov 11n1ari2ais au 
îvsi valiäais prin oowpararsa răspunsurilor irsn2iiorii als unui LI 
rsprs2sniai prin W nslinisrs §i prin (D 1iniarl2sis psniru aossayi 

^psriurdatzis.

2.^.2. La?1na äs InZuotzis rsalL, mașina sotiivalsniL, souaii- 
11s Zs kunotzionars /)3/*/lo7/

Oonsiäsrinä 1pois2sls yi oonvsniiils äs sbMN aäopiais (L.2.2) 
lOniru lil öu inLa§ur8r1 iriLarais amplasais simoirio in siaior^yi ro- 

Lciis^a slsoirioa s soosiuia ssis prsLSniaiä in ki^ura 2.6. unäs 
^6ls laLe^or sisiorios §1 roiorios sLni oarsoisrisais Zs "icuZtiiurilo r

- 1)
â respcioi/v (L.17)

V' -- S' * - (--- 1)

Nvti-u ^>-1.2.).
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âlDîra isrrslrml tzl vursoil» Lv ooorâvQLîs <Lo r»2t, 
xsuiru LrrsklsîL wsZlQä ssoolloä aouvsQ^III« S» .g«um: xrso1.Ls1rs, sn- 
isrior s^Ql::

/ät ; U), - i- â /ätz;

uuäs -) §1^) - I»2»Z.

ksLolvarss sisiswului äs souatzll (2.19)^ Lw^rsuuL ou soua^Ia 
äs wi^oars a i'v^osr'slo^ ^srwi'ds âs^srWinai'sL va^iatzlsl în timp a 
ou^ontzllor gl tensiunilor* prssupunînâ 
rsais.

ksntru anslira i*S8lmur*iIor* äi- 
namios ap^oaxs în sxolusivitats SS u- 
tiIi2SSLL LnsL o wayinä sodivalsnira 
âin punot âs vsâsrs snsr*8stio ou wa- 
Zina âata, L'iSur*a 2.7» oar*aotsi*i2atL 
xr'in:

- âouL IniaZurari statorios 
als oa??vr? axs ooinoiä ou axsls ä^ os 
86 .voi6 6Q en -durabis sinsnonL;

, - äoua IniLFur'ai'i roirorlss^yi-
^milai-s oslc»? sia'kor'iOs» sLxlasv'bs äs 
aasuiüneo^ în axsls â,q Zi äsol ss ro- 

Qunoseuhi params^rii mayinil

^kcrtol' , 
^18.2.6. Lcrdsms sIsoti'ioL ?

Q0NsiäsI«3tL PSNtlTU 
MLylna rsalä

isse ou turn^is sinoi'vna äs s'ds'kor;
aosla§1 Ln'kr'sLIsr', nuwLr âs poli 

DaL^na ^sala.
^Qsas-dä malina sotiivalsntL xsrivilrs

§1 mowsnH âs insciis oa yl

apllosrss Irsorisi oslor 

soliivalsn'd.

äoua axs § s ladoi^-dL äs §1
LIonâsI (1926)) psntru so^isrsa sous- 

tsQsirmilor yi oursniilor Lu 
sis"dswul âs ooorâona^s â,ci. kstsriHor' 
la aossl; sisism âs ooorâov^ts, ss ts- 
as j)rsol2srsa oL în vsâsrsa inoluâs- 
1-11 Ov als LII în alxoiTlIrmsIs âs osl- 
oul sis siadiUtL^II LSL ss^s oonvs- 
nadll sa sistsmul âs rs^si-inha sa sa 
VoirsasoL ou luraila sinoronL, 
âalsr'wliis'bL âs 3LL în rsAimuI psiMs- 
usQlr oonsiâsrsl; /1JI/./1Z9/. In ovn- 
ssoln^â» ^snsiuuss H, Ia dornsls HlI 
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ssLs oarso-dsri2sLLLis äs oomponsnlrsls sals Hä» ps axsls sinoro-
ns ä,c^, Lis âs moâulul säu §1 un^iul 6s po2iiis
äs eooräonaLs (Li§ura L.8). ^ka^srsa Lsn- 
^iunii îl, inâiLsrsnI; âs Lorws in osrs ssis 
^xprimaLa, rsprs2inia marimsa äs inirars 
(psrdurka^is) psnLru ML oars -oonsLiLuis 
ä)O Qis lLl. LLoäiLioarsa Lreovsn^si, L, A 
^enLiunii la Korns, âsLs??minL moäiLioarsa 

un^k^urilor c/^ Hi H' als pv2i^isi Masoru­

lui isn5 unii la Korns H §i rsspso-hiv a 
^xslor r^Lorios â,ci, oonLorm relatziilor:

â cs/ât - 2 /?(L-L )
i

aoss-d sislrsm

-i

Itkî.jx'I

! -o

?ig.2.3. ksLsri^oar« la 
p02liiils rsiaîi^s 
als sexelor äs oosr- 
äonalrs yi a tsnsiu- 
nii la Korns

S' -- ^//^(I-s)t (2.19)

6 -- 2//L^1:

Oonsiâsrinâ oonâitziils âs sotiivalsn^L ensr^stioa Lnirs matzi- 
n^a reala Zi sodivalsn1:L oonkorw /))/ Hi /1o7/:

a) inäuohiils in in1:rs^1er s2 Lis iäsniios;
k) puisrils slsoLrios womsnHans tolrals sä Lis aoslsaZi;
o) -sa aibs soslssHi snsr^ii slsoiromsLns-hios;

Zi eonäi^ia oa numărul.ây spirs al iuturor inLaHurärilor sa Lis 1- 
â^liiio ., rssuliä urmäLoarsls rsla^ii äs LranöLormsrs:

I. âs la mărimi äs La2ä la mărimi â,^:

°â " ); k<z - ? 'LI^ °os(S-S^ );
(2.2o) 

s1r>(S-S^ ); Lg - - sâ.n(6-6^ );
* --.L ----l.

u^?.ä 6 :
6 i ; L^ u» psniru mărimile sTatorios Hi
e i' ; L^ u', psniru marimils roLorios;

âs la mărimi â,c; la mărimi âs La2a:

unäs

o? oos(v-v^ ) - sin(S-S^)»

1)^ « oos(6-6 ) -

1

sin(S-6 );
Iu

(2.21)
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'^plivind insnsLonmLnils (2.2o) soua^iilon isnsiunilon §L Liu- 
xunilon sxpnimais in ooondönais äs Lassi (2.16), ss odhin scruaiiiis 
psninu isnsiuniis Zi Liuxuniis inLäZunLniion maZinii sedi^aisnia Lu 
eoondonais d,q, ssiLsl:

â â >
"â - °â-â î' V ' ", - °,l,»»'L M

"â - VL »-î^ - - ^ 8 "<i - » °- ^ K; i-.-z>

- ^<Zâ^â * ^qq'^q ) (2.24)

^6' ^â'â ' * ^q'qlq^ !- ^.25)

unds dv/di - 04) - nspnsLiniâ puisatzia isnsiunii ia dorns;

s - ( (^) - c<)')/a) ssis aiunsoansa AI; !
lî^ - - 2/M-» -- Rășini nssisisn^sis inLLZunanilov siaionios

â, q;
2/M'^ -- sini rsLisisnisis inLaZunaniion roiorios 

â,c;.

ksnii'u marina su x>0li plini (crasul ssnsrsl al AI), vonsiâsrLnâ 
ipois^sle acZopiais anisrion ss inii?oâuc) noia^iils:

l .- - - X^/o - I. ; -- 1 , -- X^/u) -6(4 s^ s ' u'a ci'c^ ^2
(2.26)

^â^â' "°
unâs: !

Lisismul 6s sQuatzii^pnsLSniai wai sus ss oomplsisLLL su scrua- 
^is âs m1§vsr.v a noioanslor^ in crans considerind suplul nSLisisni ds 
^or?i^L (2.4), ss pvais ssil?1s ssiLsl:

Xnalisa ^QUL^iilün^ds^ Lun spiona ns al^ AI^sod.i valoni
a) sisismul ds souatzii (2.22) - (2.27) rspns2in4L M al AI 

^dsevai siudiului osnacrisnisiisilor sleoinomooaniss als aessiuia ovn- 
pidk^nsi inelus inin-un LLL; >

d)^man1m11s siaion ,es yi nvionios sini rspnsLSniais pnin vowpo- 
venisls Ion inin-un sisisiu ds axs rsOiansulans vans ss noisZis ou "iu- 
n.-5!^i6 sinonona, oonsspunL^ioans ns§1mului psnmsnsni ds Lunotzionans;
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o) seua^iils äs mal SUS permit oonsiäsrarsa NI oa Liinä oompus 
âin âouL M repn62entinâ axsls â Zi ci als NI. Rshsaua äs ssovsntza do- 
D^xolarL nu a Lost oonsiäerata avinä in vsäsre Laptul oa in stuâiile 
äs regimuri permanente §1 stabilitate als L8S ss oonsiâsra äoar rssi- 
v^rils simetrios als 00;

ä) in soua^ii intsrvin urmLtoarsls ostssorii âs mărimi:
I. -! parametrii els otror ^ßnetioi Zi msoanioi ai NI Zi meoanis- 

mului antrenat: li,tz'/I » Zapts mărimi, presupuse ounosouts;
ll. - variabile als oaro^r valori ss oonsiâsra ounosouts 

p^ru mărimi;
III. - variabils als oar'or valori trsduisso âstsrminats prin 

rSLolvarsa sisismului âe souahili: ^4' ^ouL
ai^rimi z

IVi - variabila inäspsnäsn^L in ^uno^is âs oars ss exprimă crs- 
I^^lts mLrimir i - iimpul, 0 Mriws.

lisisriior la mărimile âin oa^ssoris I ss ^sos prsoiLarsa oL a- 
e^sirsa nu sini oonsianie, paramsirii irsbuisso sxprimatzi in iunotzis 

mărimile âin oaiesoria III (âaioriia ^snomsnslor nslipiars). Nari- 
Lils âin oaisLvria II rsprs2in^â mărimi oLsriis âs LLS la dornsls NI, 
^snymiie in ooniinuars mărimi âs sisism, sls oonsiiiuinâ inirarils 
psn^ru Ov als NI oare vor Li â^svoliais in ooniinuars.

2.^.Z. ^sâuosrsa siKts^mSdlor^s, L^ua^ii als, OO^als^N^

Oonsiäsrinä ipotsssls Zi convențiile âs semn aâoptats in §.2.1 
d<äs2V0ltu in continuare Ov als NI sub Lorma sistemelor âs soua^ii 
jrare-stars-is Zirs porninâ âs Ia eoua^üls âs Lunohionars (2.22 - 
-D.27) als NI prs2sntats anterior.

^stiel introâuoinâ in sonabilis (2.22) expresiile (2.24) als
jinduirilor ma§nstios

u. -- li.i, â â
u - lî'i^ 

ci y

Zi rsLultar 

- > (2.26)

Lo inloouieso oursntzii roiorioi i^ yi i' ou sxprssiils lor 
^inuie âin (2.2)) pentru u^-U^--o. Vouatziils (2.26) âsvin:

2 >

inâuotsnî» ri-LULitorls L' - oomxonoll<;,Is
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Lls i.s.w.
eonl'o^

xnovo^tzlonals eu inlantzulrlls noioi'Ies ZI 
^Igui-II 2.9, /Io/, seua^IIIs (2.29) âsvln:

^1^.2.9. ksls^îtoans 
Ia 6slînI^1.IIs 
eomponendslon "dsn- 
sîunll H «

7--Iâ^I^ slv^vdâ^vgî

2?slatzla (2.)o) poalrs ^ei sei-Isa ZI. sub korwA 
^sLoi'IsIa :

l
ü lüe

y - (k * z-oi,')^I o. (2.Z2)

Lebsma eli'- 
euîljuluî seblva- 
lenrr si UI

00276S5)UQ2Ll;oar6 setiswsl olneuliulul seblvaj- 
IsQh äln Liburs. 2.1o. Ls od^lns aslr^sl un 
Do6tz1 similar eu esl al gsnsralroarslor sin- 
erens u^illLQ-ds IN siuâllls 6s stabilizai« 
ale. LL§, /27/,/66/,/12e/, essa es xsrmits 0 
traiars unitara a marinilor neLailvs âln sis
1;6m.

^Is-demul 6s e.eua^j.1 
-. -------

^eua^lils âs s^are als ml ^s^Lllr âsisi'DÎNQr'sa vaniahlsl Ln 
ilmp a mLT'llllllon âs sians u^â> s in L'unetzls âs variația 
.wai'imilQn âs Incisis eonsîâ6i»inâ ^arawsîrll L1I eunoseutzl.

?6nt.i?u äsäuesnsa lorwsi uLuals a seuatzilloi« äs stars als Lül,
S^6 inloeulsse in seuatzlîls (2.2Z),
^I'SLÎHs

o

Ivi- ebtzinu-ds
K'

âîn seuatzllls
eunsn^iî i'o'donlel S^- ou sx- 
(2.25), odtzlnlnâu-ss:

1â s
âu sq

K' ^i-
^gq - 1

m w

âes
Inloeuînâ in (2.Z)) sx^rssllls (2.24) sis inlan^ulnils^sia^o-

^â°

^,rs2uI1:a slsismul âs seuLtzllr 

âu_^
"î" ^sâ ^o-b-^ "«q - (2.Z4)
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âu v E
' u«c; " '°' - (2.Z4)

Lou^^iils (2.)4) împr-sunZ. ou souâ^ia ds miyoQrs 3 roiosrslor* 
(2.27) ^«MssiniL siLismul souutziilor di^si-sn^inls äs stars als Ul, 
äin Mä N6lini3r- 3l Qossiuia.

OV^N^II^N 1 ar 6 —3ls —UI

ov 3ls UI, 3Z3 oum s-3 ^i-sor'L-S'd în oapiiolul I, oonsisu din 
souL^iils diisr-sn^inls ds sisi-s in ears inisi*vin dv3i- paramstrll oir- 
ß^iiului so^ivulsni al UI, mL2?imils ds s^ars Zi osls ds inIrrar-s^Zi 
^jin sisismul SoUL^iilor ds isyirs Ln Oars inisrvin pg linsă soasis 
tziriml Zi mL^imils 66 isZirs^ ^uisrsL 3viivâ Zi LsaoiivL absorbiră.

In vsd6i-S3 ob^insi-ii OO sls NI ss impuns slimins^sa oursn^ilor
aoss-b svop eon- 1
2.1v, din rsls-

Zi i^ din sountziils ds sinrs (2.27) Zi (2.)4), In 
videi-Lnd se^sma oinouiiului sotiivnlsni si UI, Litura
his (2.)o) i-62uliâr

-

bm "â - Ugâ

^<1 -°m - "sq

M»s: -- «/^-»-(^1.;)^^ Si -- «)I.'/^^^( -2l,')^^,

ponenisls Lämibantzsi oirouitului scrlrivalsni al LII.

(2.Z5)

rsprsLintâ eow-

i'oioâsiL, t'oi?ML p^setioL ds rs^reLeniars s W sis UI iLpIias 
«orisiâ62731^6 3 OL mărimi ds ini^r-s PSQ-Hru UU,modulul isnsiunii la 
>prn6 Zi ii'sovsnha (pulsâil^) ^6. în vsdsrsn obtzinsrii 3ossiui LM ss 
M^roduos o nouâ vs^ibbilâ ds sinrs, unghiul ds ^)02i^is 3l isnsi-

în siutswul âo vooi-cloQLte! â,q (klsurs 2.S) si ss sxpr-imL somxo- 

Wp-bsls ienslunii la boaris 33-kisl:

u, - u.oosci' U- -- v-sincs (2.)6)
d H

Ou 306sis pi-soiLL!.! sisismul ds souLtzii ds sinrs bl UI, adso- 
Ov 3I6 3os2iui iix ds ovULumstor rsLulîL din souatziils (2.27) tzi 

(2,!)^) In 631-6 S-QU inii-odus sxpr-ssiils (2.Z0) 3ls oomponsnislor cru- 

^sr^ului Li3ioi'io Zi s-3U sx^i-imLi isnsiunils u^ Zi l'oi'ML

^)6). Isnii-u simpliiioar-ss ooi-isi-ii s-3 inir-odus nois^ia I 
^-1', ini- oon3i3nt3 IstsrminL din r-ssimul psi-mLnsnî ou rs-
^lils (2.^) S3U (2.6) d303 ss luoi»SL2L ou mâi-imi oxprima-ds In u.a. 
«>k>«c:^v U.I-.
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- <O I--V-(ü^sln <^ - S^Losc0 ) 

äu
'»° - '»-ä » I> »

> cD L-v-(ü^oosc^ -i- S^sln </ ) '

, /;-i1 .
'âî - n.ä (v.sln/ - u^) (v

'Ug^ (U ^ncl - u^)ü^ - cv °os cs - U^)L^

--O ... ^)^ (2.37)

Llslomui sonLtzllion äs IsZIr'S ais Ov als L^I ss obtzlns «xprlDlnä 
pulsnlls Ldi'^ondlls äs sosslQ In iuno^Is äs lsnsiunsQ ZI irsovsntza la 
doino pi^In Inlsi'meälul inanimlis? äs slans. In 306 sl 600p 36 oonsläsrä
expio ollis puloi-II 3olivs ZI nssollvs Qbsondlls äs I^I /4^/ 6s Borina:

- dl

003 (/

(^.ZS)

Qis onnsnluiul släloi'lo Oonio^DI' x o i' 2 m I nä o oirip onsnlsIs
? ol^.!^lol (^.. 36 obtzlns slslsmul äs souLtzll äs IsZIns psnlr'ii pirls-
lä Io oollvo ZI I'oaolivä sdsondlls äs I/iI äs L'onma:

v ' 003

d). slnc/

- u.ä

k

0

(^.IS)

, 3l6"domels äs SOUQ^II Inli-L^s-slai'S-Is ZIl's ()7), (?. 39)^ sviriâ
<xo t-'.uiximl äs Inli-Äi's m-lnln.'.le oi'si'Ils äs L§§ Is donnsls KII, lsnslunsa 

rneovon'tzo (pulsotzln 33)^ neprsLlnlä iorms AensralZ nsllnl^râ a W 
^lo -ll.

In p:?QolIo-L, In LIino^Is äs oonäl'tzllls oonoi'sls iy OLns ss ull- 
^1don2d oosslo 61)^36 pol oonsläsnü ^onmb psi'lloulLi's Lis Qoesloi'L. 
^lolioi, In OLLlli i'SClmui'Iloi' älNLMlog ZI lNLNLllorll 0L< osoiiL^II IQ- 
loi'xonoil? In 0LI-6 insoven^L 2LL LS moäll'IoL isnl, SS poals nsLil^L PS 
chonobk LnsilLel I-Sglmuiul älnsmlo Lbslsnss l'i'Covsnhsl» unßtilui c/" rä- 
m?s^nä In 806 sd 082 ooiislsnl. Zlslsmui äs S ONL^II äs slsns (^.37) äs- 
V2N0 so liei äe oi'älnui lrsl (ILI'L uillmL6ouQ^Is ). In OLLui Lluällioi»
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rs^âr-llvn âlnamlos als unul NI lncllvlâual
»oäiiinsrss äinsmins s isnsiunii 
/ posis ii sämls srbiirsi> ( - 

(2.57),(2.)9) s1s M.

IN OL27S SS oonâlâsrâ cZosu? 
SLls- unZtilu! äs xosltzls 
slni^Il^lOL substsn^lal 00

1s bonnsls 
o)-0SSL OS

W^IinisriLsio^sIs^Lil -
linisnlLsi-ss ssus fiilor (2.57) ?1 (2.59)' în'zui-ul xunoiu-

Iul âe lunO^lonrus psnmsnsnl» Osnao-bsnlLLl pi»ln mLnlmlls
^sqo 'E-o' c-o'^o NSLUllL ais NI LSNsnalL

"o» ^o'^sâo'
(2.IS):

^âo
â

Zl

â ^u"sq

âL cs

<712

022

411 412

421 422

4)1 4)2

»o

014

024

42)

' 4))

âs lonms

VII VI2
Ln „ sq

V2I V22 c0
(^.41)

« â s

Sl «o

o o

v

0 ä cs

i^vâs ori^i-oslils aosklLisn^ilor /,s,0,v Ln Lusoris âs psrsmstr-ii L'llr
'^-z' ^m' âimUe âs sîsr-s c^' u^°- s^ msr-imi-

«'âs inii'srs v^, cs>o r-SAimuI psrwssssi, s-su od^ioui prin âsrl-. 
^ss sbsîsi-iloi- i^Li-Lmiloi- 6s stsrs gl isZirs Ln i-sxor-i ou msriwila 

4« lsia^s si inti-si-s ?i svslusi-ss scsstor âsrLvsis în punetul pSnws-
öc Fi^natzlonsrs.

Lxprssiils lloslic-lsn^lloi- 6V Ilnisi-lLsl:« (2.4o) si'XL.41) s1s 
üll ^îni pi Lsnisis în oonilnnsrs. ksnîi?n simpliiiosi-ss sorisnii s-s ' 
rvnilntznt .1 inâiosls "o" pontru wsncsros vsloi-ilor mLr-imiloi- âs^sts- 

îjkE ssu äs Inirsrs în rsjjim psrmsnsni snispsrinrds^is^ svssiss sud- 
Kn^tzls-^îrin^-s«. îoioâsis s-su msi iniroâus nois^iilo:
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Nâ - v^sin^; i- - ;
<^.42)

^o^^e^sntz^i^ms^rlosl ^4^:

411 - -(c^-S^D; 412 - - ^o'U^. -

421 - -a)(I^.^I,.^)k 422 -- -(^-S^D; 42) - -^»«â -

414 - -c0l-.ll(a^oos^-»-L^.s1n cs); 424 - «0 1.v(-8^.s1n cs ^oos/) ;

4Z1 -- (2.^â-U>LosLs)a^-v-z1ncs.S^; 4)2 - (2-u^^ -v.slLcs)^-

- U-eos/.S^; 4)) - -L^/S-i-l) cü ;

° O ^Ubâ (a^'°1ncs -L^-eos</)-u^ (^.ooscs^-â-i )j

(2.4))

0os.^ol6iitzi1^lpsî^lQ6i

ssll - cDl)(L^oosc/ -O^sinc/ ); L2I -- ^^(o^cro s c^-t-L^sln c/);

^2 - ^-2-^(1'-^-1) u^(^.s^.L^) ^.V(ll^cs-S^°s/)-

i - 2.2'^/K.I^.(u«â

H22 -- -Ndâ(rzo'^.6^)-n^.I..L^I..U(^.<--)s/^.âcs )^

* 2-I,'^/K.^.I.(u«â-Uâ)^.^(^

L)1 - -u^â(«1n c^'L^-i-a^Los cs)-Ug^(6^sj.Qcs-SEc-osl/);

L)2 - (/S>1)X^«)^(1-s?^ ^21,^.^/k. Ubâ(Uâ-u,â)^^(^-u^) -

- L (1/S -2I>'.L >-u g(u -u )-u (u.-u m , so ci sci sci o so (2.44)

^s^loîsn^^^wL^rîvsl r

^1 - (SV-6^â) -. ^2 - -(Sâ^)'
0^^ " ^sâ^D^rr <^^oos cl) - Ug^(^s1o/-c^cros/)^

6tz4 - v übä(L^s1ncs-6^oos/)-u^^(L^oos</-1-8^6111 / )^ (2.45i

Los/loleni^l-Ms-brlo

V^1 -- 2^-6^Ugâ(S^^^^°b<<)-'r^c<^s1v</^<-os-s)  ̂ >

012 - U^ooscs (Uâ-Ugâ>^b1n cs(u^-Ud^)^ (-Ll-'^cî^/k)-»- sin/(u^-Ugâ) -»-

> eos <s(u^-Ug^)^ L^(1/tS -2L'S^,^

V21 - (^s)n/^oos</)(2vaos/-u,â^^w^^^"0^oos/)-(2vs1n/-Ug^)
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V22 -

^Uq-u )s1n/^L^(I/0 -2l.'ö )^
(2.46)

vsninu äsisiininsnsa msnimilon äs sisns, oonsspunssioans nsgi-
P^Iul psnmsnsni oonsiäsnai, u^âo- §1 ' noiais Ln rsla­
pille (2.4) - 2.46) lsns inâiosls "o", oonsiâsnLnâ ounosoutzi pansws- 

înil oinouiiului so^lvQlsni al i/II
Adsonbiis, isnsiunsa 1â bonns, 

(Mișuna 2.1), puisnss aoiiva ?0 1 
?LLL L<"o §l vulsatzis ss c^o , ss 

N62olvans itsnaiivL äs tip Ns^vion0Llou1s32':( alUNSOSNSL So pnlnin-0
â ^nimsi e ,uaill (2.7). Oomponsnisls i.s.m.- u^âo dl u^o Sd ^sisnmi- 

gs'pnin ns^olvsnsL sisisDului ionmai âin pniwsls äous souatzii âin 
(2.Z7) in ians ss anulsL2s âsnlvaisls.

OV 1iniani2âis (2.4o) yi (2.41), pns2snisis,au i'onms osa wsi
, ^snals. Os §1 Ln 0Q2uI OV nslinians âs2Vo1iais anisnion Ln ^unotzis 

osLunils oononsis ss poi odtzins Lonms msi nsăuss (OS2UI pssinsnii
oonsisnis pulsshisi sau si oonsiäsnsnii 'dsnslunll îs bonns âosn ps 
e«tz 6 , c/^-^o).

2.^.4. VsIiä3N6L W_2ls^I ob^lnn^s,
OV nsllnisns als 1^11, SLNL^IIIs (2.37) dl (2.Z9) äs2V0lts1;s Ln 

ssänul pnsLSn-bnIul ospLdol sn ^vs-d vsILästs pnin QOmpsnsnss nsspunsu- 
rllon insi^2iio:eii s insi !V!I iip 1L1L)-1ooVxo,7^7)0^01:3^6'!tI4Zi 
E, 6siLnmins1:tZ sxpsnimsnisl Ln Isbons1:on, ou osls obtzinuis pnin 90- 
1di^onnns3 OV sis sossions 1s 0 psniunbstzis insspis äs isnsinns.

In vsäsnsa si'soiusnii äeisnminsnilon sxpsnimsnisls s ^osi oön- 
o^iMi tzi nsslinsi ün sianä säsovsi iäsnii^iosnü 03 Zi OV als oonsu- 
llchionilon, pns2(:n1:s1; Ln ÜMNs 2.II. '

doliul äs isnsiuns ps bans (I-äs slimsntsns s ILI, s-s nsali2si 

9pLn oonselsn^s moäslnlui äs linii slsoinios lan^i, VL^, Ln nsL^u äs 
2tzrs Ln §ol ps bans (A pnin oonisoionul 0^. vsninu nsAlsZul valonii 
b^1,s s-^ inisnoslai Lnins sunss, snioinansionmaionul Zi dsna (2) 

' d : obins inii^siS, M, ou Lninsüsn nsAlabil.
Valonils msnimilon slsoinios ^o» ' 4^osnaoisnist^os nssimu-

i-ui pLiuisnsni klnispsniunbs^is masunais ou innsa H^-lO^su oonsiiiuii 
älni^il^ äs nsi'snin^s (oonssmn) psninu abaisnils isnsinnil^ Zi.ns^Lpso- 

sls puisnii Ln ne^lmul inanriiöniu pnoäus äs ooneoianss VLH. ^osa- 
s^sieni, oonvsniüs Ln isnsinni ooniinus Zi ampli^ioais ou s^uiO" . 

^1 inussi I^MV-o2 /1o2/ au I^si Lansaisinais ps dsnäs maensiioL ou
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vire23 (Z6 Olli/s) yl spol rsäa^s
eeuln-u 3 o^QUo^arists ps L'oroZi'sLiOL ou OSOiIoLr?a^uI

OU vlîSLL reâusL (9,^ Om/s)

ai ! b)
btsnoul uriliLsr ^suti'U VLÜäLi'sa ov sis UI: L) vsâsus âs 
sussnblu; b) sO^smL elseii'lOs mouot'ilLi'L. -

i-epi^e 2eutsi'6 sls msi'lmllor' eis eitles s-su sisbllir
-vsIoi'IlOi' ri'.Li'lmIIoi' eIserwies Iu r'SZImuuIIs psi'-

yl ^oLîpsi-tui'bs^ls eu ti'usssnis^e^tui-bs^is
^3

b)o)
I i r^uu r^u l 
r sueiuue:

ri'SNLlîoi-IU 
s) m^Lursr;

al LII, IM Is psi'tui'bs-Ls ri-s^pts âs 
b) Osîeular.

ieslele su ^osr slserusro seps^ar ^sutuu Lisesrs LII, selsO^s- 
re? Llse1:u5ucZu-8S eu intrsi-upsroarsls
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KLspuNsuriis li-LQLllorii sis NI, W, 
trsaplL äs lonsLuns /^0, iQrsLlslrsts, slul 
chsis 2.12.a), 2.1).a) Zl rsspsetlv 2.14«a),

^4, NZ, Ia j)srturdL^ii1s 
^>rS2SQiLlS IQ osolioArS— 
IQ oars SIQt prsoiss^s

VLioriis märimlior elsoîivs oLrLolsrislios rsZimuriioi' PsrwLQSQls 
^QlexsrlurdL^is sx^rlniLls in u.r.Q.

L0,t

q«7
o.',r

- . a.»^»

Lk^' 
'_» . i' . 

.DSS ,.

.S21 _. 

.S14 _ 

.DS'?

ö

- . SS"7_ 

- .014.,

-.S21_

_s^ . . . . ^ .
. ^«»--^SI-T'SS >->

.-O 

_S 

-S

_D.. 226

362

326

264

22

.. 122 

sss 

244.

- . 236 
S S.1 S.2 S.3

o) 
?j-5.2.i). ^LSI)UN8U1 

'<^SQt;iuQ6:
irLQ2ltoriU 
L) MLSUrLl; b) oLiouiai

bl kisusikcr ce.^s^

"7711^

-drsQLi-doriitiL^UQLUUrUs sis NI od^iQuts sxpsriwsnlLi, li§u-
Älis 2.12.L), 2.1).L),Z1 2.14.s), sint oomparais ou rLgr)UQsuri1s 
tz^üNLi-dorli sis LosiorLHi NI rs^rsssQ^ala priu W usiiulars, soua- 
^11s (2.)7) k;i (2.Z9) peQliu. LosisLZi psrlurbLtzil (trsxts pvLitivs 

äfl tsQüiui^s) §î 520613^1 rs^im permLQent. LQlrs^srturdützis, lisurlis
S.iZ.d), 2.IZ.K) .^1 2.14.b).

-- -- «
>-1S - ^ L I - > S >2 U

^0'

^5 ^81 -O,75i<W L0

LP

LQ

Uo-a.^1
a/'

a)

. S4S _

. S2S _

.S2'7

7 ,
.rr . SSb _

-v -.SSL.

-.S1^_ 

- . S2-?_ 

-.S32^-

E ! H - l
>2.1

_I________ l—
Q.2 0.3

b)

. _s.. 224

,_D.. 126

_^S.. 1SS

. _.SS4
. . _..SS6
. ' _-.S2S

I i
Le copile

-Msounsul DisnLliorî^ si lâtâ Is xoârbs^s îrsspîL âs 
isQbiuns: 3) mLsu2Ub^; oLlouisi.

^vînâ Ln vsâsrs Lsxîul --S mLsui-Siorlis âs putsrs sotlvL ZI 
-''seilvL J-äu s^setust P-in Inisi-wsâlul trsâuctosrslor âs putsrs tip 
^-79 si r«'I-79 Ss Lsdriostzis IE rimisosi-s, iaoluss La ti-uss

a» .-..<iL: î
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/Io)/, oare au oonstants äs timp oonsiäsraülls, 0?-, - L, -- > äp ä
-- o,114996 s, /Io2/, sistsmul äs eouatzii äiksrsntzials (2.Z7) a lost' 
oomplstat. ou souatziils ällsrentzisls (2.47) als aoostora od^inLnâu-ss 
W Li ^I Hi slemsntslor j^s. oonversis cronlorm soLismsi bloo äin ii§u-

?i^.2.I9*Loksma dloo a M utill2st pentru valiäarsa ov al.s UI

Iie2olvsrsa sistemelor äs souahli älisrsn^ials als aosstui M 
!S-a eisotuat QU o sudroutina äs tip KUNAS-Lutta Lill äs oräinul IV 

! /Zo/, inolusâ Ln programul äs osloul oars s-au odtzinut
variațiile Ln timp 9 ^4'als puterii absorbits äs Lâl Ln urma
^perturbabisi treapta äs tensiune Ln aoslsahi oonäi^ii'oä Zi Ln oa2ul 
determinărilor sxpsrimsnt^Is. Lolu^ionarea IM al eokipamsntului tss- 
tat, LiMra 2.II, implioa, Ln prealabil, ästerminsrsa ps daea prods- 
lor äo mers Ln §ol yi äs sourtoirouit a parametrilor oirouitslor s- 
ebivalente als iieoLrui LII. Valorile aosslror paramsiri âg-dermina-bs 
Qonkorw /126/^ sLni prs2sn1;a1;s Ln -kabslul 2.9, exprimalrs Ln u.r.n.

- )9,96912 ).
iadslul 2.9.

Valorile Ln u.r.n. ale parametrilor oirouitslor eo^ivalsnts ale 
UI tentats

^^^sraw.

___W____ _
___U4- -

N9 -

! 
! 

!
O

 O O
 

- 
k-

 
l- 

l 
w

sV
! rv)

i»
 

t»
-»

 Ir
o 

l

__
__

_l
__

_
ti_

__
__

_
l l l

v O 
O

 , 
- 

i- 
! s 

__
_

l__
ii

_o^_ _ 
0,2

.
2,3

» 
I 

! 
l 

co!
L 

î

I ls^

_°u.S_ 
_2^4_
1.6

/S

_ ^2_____
___0_____

0

Ou prvLramul "M^Oi^L" s-au odtzinut răspunsurile tran2itorii 
!ble !?sprs26ntat6 prin OL, inolu2Lnäu-se §i sleotsIs^trQäuotoarslor 

put r?e, IlCurils 2.12.b), 2.1).d>, 2.14. d)) os permit a Li oompsrats 
6u osl^ obținute experimental. Liwilituäinsa Qomparîarii äinam^os a LII 
^i^ios ^ou osa a UI rsprsLentats prin OL als aosstors, oonlirma 00- 

>reQtituâines OL ne liniare äs2voltats Ln oaârul presentului oapitol.
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In vsäs^sa vnliââr'ii 0I> liniLriLalrs als Itll, souL^iils (2«4o) 
gl (2.41), > nossisL Lu losl: Imf^smsniLl:« inir'-nn pi'vsi'Lm äs 0Llou1 
gimilLi- 6snum1b "11^08'' OLi'S^ psnmi-bs odtzins^ss nZspunLului ii'ansi- 

' , r
tonlu N1 NS PN6 2 6NiLlS ^2?1N

VV IIninniLLis Is psninndn- 
^11 nelLÜv mioi (^nb IoA

Liiniliinäinsa naspun- 
sunüon inLn^iionii Lis 1V1I, 
W'! od^imi.is on pno^namnl 

(I.i^ ÜniLniLni) §i 
eslon obținuis on pno^LEl 
"'WL 0'1^3 1" (W si IVII nsü- 

iärä sonL^ills äi^s- 
.'rsntziQls 3ls ti'Qäuo-doLnsIa^) 
psnii'U o vsniunbLtzis 

/^1) --0,1 U.T'.N., 2.^
eonii.oor-soiiduäinsL Ov

. SS , /"'i.
s _ / L ff'

-s.1 ,

-s.IS,

-S.2 _

-S.2S, ^^

-ö.S _ --
-S . 3S_:/

^8-2.16

' Uniuni ^11 âeLvoltLîs in osânul

,3.2 
». i s-, i 2 i" .

s-> L i I", . ,3.1

_S

_-S -

o . I >3.2 s . 3

^Ls^unsunils tnanslionli Lis 
lll- (psntunbntzis tN6QptL ^l^), 
nspnsrsniL^ pnin W linibni- 
2L-KS ZI (D ns linians.
PNSLSNiului oapiiol.

-o. 1
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Oi-xliolul )

5^1108 51 DIUMIM
^IL woro8Ul>ol 8I»W0R

Z.I. On^ror!u<?4r?

lâs§inîls slsoirlos sinorons âln ouârul 00 âs mari âlmsnslunî 
l>oi ii îniîlniis siît în rsxim âs iuno^ionnrs âs moior oîi yi âs g,ns- 
rsior suu oomxsnssior sincron, svînâ o ponâsrs în consumul inâusirikâ 
<js ensrLis elscîi-icL sprscistL ls (1o-12)^, /2d/,/12o/,/142/ ssu cdisi- 

/96/.
vsîoriîs rolului sciiv în csârul 588, mstzlns sincronă, în rs- 

gim âs ^snsrsior, iolosiis psniru proâucsrss snsrxisi slscvri'cg, ra- 
tzlszul isosiunii yi irscvsntzsi în sisîsm, woâiiicsrss circulstzisi âs 
^uisrs sotivn yi rssciivâ, ss bucurL âs o sisntzis âsossditâ âin xsr^rs 
proiscisntzilor tzi csrcsisîorilor âin âomsniul msZinilor slscirics Zr 
si sisismslor slscîrosnsresiics /9Z/,/6l/,/69/,/79/,/So/,/S2/»/S5/, 
/66/,/9o ,/1o9/,/l12/,/1lZ/. In sckiwb rsgimul âs moior si msZinü 
sA.ncrons cs Zi componsnis s 00 în csârul cârsis srs o ponâsrs rslsiiv 

' tmioa, Stzcl eum s-L WL1 sus, ssts r'LZ? sdO^âL'd 1Q Iltsi'Ltur'L^I-
loâ Lii un^Is 0L2ur-1^/L7/,/)!/- LslwllLlr eu Dv^oi-ul cts Iriâuotzly Iu vsâs- 

rts ooriLdpuii'11. eQrae-deristlQilor slrailvs 92. âinsluiog âls 60.
! Iu preLsrri seusiills 6s ^uno'tzlonâr's als marinii slncr)?ou6 , luâl- 

L'si'en^ âo i'sglmul 6e I'uuoilonLi'S vvQsiäsi'L-d, sini âsLvolisis ^rsoilo 
Ln sxLlusIvîiais ps ds2L isorlsl eslvr âouL sxs, slaborsiL âs IsnlL 
Llünäsl. ^vsiorliL ^spiulul InsL c:L aeessiâ isorls L I'osi ^^slusiâ s- 
^0ux>s slmulisn âe HeoII âlls.i'îis âs esrcsia^s sxIsiL Ln pi'S2sni un nu- 
«Li' msrs âs ?oiMS âs exp2?I^Lrs xsniru nossis seuahll âs§I sis âssorlu 
n^slQSî eontzlnui /8L/. vsossdlr'îls sssntzlnls OLI»« SS r-sms^eL Lntns âl- 
Lsx'lisls ^vrms âs sxpr'Imnr's als souatzllloi' Qn§înII slnorons ss i^s^srâ 
l^î

- asoolsrsa sensualior' po2lilvs sis eursnhlloi' 92. isnslunllvi* Ia 
do^ns ls inI'aTui'Si'ilor'; *

- LlsCsrsa P022.ilsl I'slailvs L eelor âouL LXS âs slmsti-is roiorl- 
vsr

- ssooîsi'sa ssnsulul sursniulul 9I Huxulul âin in^L9ui'âi'i;
- nIsL^^kl mărimilor» âs dsLLH
Dii sossis moiivs, oonsiruirss 03 9! OV als M39inii sinorons in 

âr»6Li!u os motor sinoron (IL3) implioL ^sr»our»Lsr»sa aisnia a tuturor» sta^s- 

!lor oLis oonâuo la eladorarsa oorss^nnLLtosrs, ^>s ds2L oonvsn^iilor 
s.yi IpotsLslor sâoptats rn yrsalabil«
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In vsâsrsa odtzinsrii unor caracisrisiioi sis LlL oars sL poaiâ 
ii asambiais, In caârui 00, eu caraoisrisiioils lll §1 s oslorislis oa- 
isgorii äe consumaiori inâiviâuaii ss aâopia psniru Ll3 scsisaHi con­
venții âs.-ssmn §i âs rsprs2sniars a sisismslor âs ooorâonais os §i p^t- 
iru I^I prsci2ais in §.2.2.

Ipois2s1s simpliiicsioars aâopiais psniru rsprs2sniarsa /ä3 pr^n 
ÜL §i OD, asiisl inoii aossiss sa âssoris oii mai âirsci §i mai aocs- 
6idil coll/qoriarsa ss âin punoi âs vsâsrs snsr^siic îs moâiiicarsa wa- 
rimilor o^sriis âs sisism Is bornsls sale sini in primul rinâ ipois2s- 
Is Zsnsrs^ accspiais in liisraiura psniru marina sincrona consiâsraiâ 

ZI oomijonsntâ s LLL /))/,/Ll/,/69/./7)/,/8o/,/S2/./SS/./86/./1oS/, 

/ß.12/,/ll)/,/l2o/. Cossis ipois2S simpliiioaioars'ss rstsra Is:
I. ^spsciui oonsiruciiv s! LLL:

- iniaZurarile ss prssupun rspariirsis simsirio âs axa ior 
simsiris §i a^SLais simsirio uns ^sia âs siis in conooräanhä ou os- 

rinisls impusa âs oonsiruotzis.iri^assiL;
- marina ss consiâsrâ psr^sci simsirioa ^aia âs axa osnirala âs 

rpistzis roiorioa;
- ss oonsiâsrL cunoscuis iosis âimsnsiunils oomponsnislor mscs- 

n^.ee l)i iLoIsnis s1s NL;
- ss consiâsrâ cunosouis iosis osliiatzils msosnics, slscjrics §i 

»^Lnsilcs sis msisrisisior componsnis sis wsZinii.
2. ksnomsnsis os sisoisasa kiuxui rs2uiisni âin inirsiisr:

- ss ne^IiossLs siksoiui orssiaiuriior ssuprs iiuxuiui âin inirs- 
tier;

- isnsiuniis msCNsio-moiosre sis iniaZurariior ss oonsiâsrs rs- 
-tzriiLsis :osinusoiâsi in iun§ui pssuiui poisr in rspori ou axsis âs 
G^wsiris sis inia^urariior rsspsoiive.

). I^snomsnsis nsiinisrs iniroâuss âs mis2ui msAnsiic:
- ss nsSiiZ6L2s cursniü iurbionsri âsisrminsii âs i.s.m. inâusa 

!^'>mi6Lui ms^nsiio âs varishis iiu^uiui;
- 36 n6LiiZss2L ienomenui âe trisisrs2L mLSneiioa âin mis2ui MSE- 

nstzic.
loioâsiâ sg mai sâopia urmaiosrsia âouâ ipois2s simpliiiosiosrs 

ksâiru ms^ins sincrona in rsZim âs woior, consiâsrsiâ ca yl componsn- 

îLkjL 00:
lisrâsrils mscanios ^>rin ^rsoars yi vsniilaiiL ss consiâsra 

^Voluse in sarcina I'üL.
5» 3s n6Alio6S2L isnomsnsls iransiiorii siüiO^!06(isrmsnii 

V^/âi Zi â c/ /âi âin gcuaiii^e âe sisrs ). Oin punci âs vsâsrs iiric 
^SLic, Implic-L nssll^res component si oontlnos âin oui-sntzii statoi-loi 
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e^e -dină sa SS opună moâîliearilor Lnlantzuirilor slalories /7S/,/86/, 
/H^/* lneluâsrsa în seua^iils âs sirars a sess^or îsrmsni ar împuns 
eonsiâsrarsa unul intsrval âs in-ds^rars toarte mie, âs orâinul o.ools, 

âs (o,o2 - 0,0^)s eri ss poa^s eonsiâsra Ia rs^imurils IrLQ2Üä)- 
rii slseîromseanies /27/,/)l/,/52/.

6> NL ss eonsiâsra lara înLa^urari âs 3MOrÜ2ars. L^setul smor- 
tî^sntz Li înlăturării âs sLeiiaiis Hi al lisrului maslv-al rotorului 
86 eons>tâsra în sous^ia âs mitzears printr-un termen eorsSPUN2Ltor eu— 

ciulul aljineron /))/,/142/.
In vsâsrsa prsei2Ârii eonvsn^iilor âs semn aâoptats tL a ssmni- 

liea^iilor notațiilor utili2ats yi totoâata pentru a erssa ba2a 2s'. ' ' 

xlsears eomuna slaborarii în § urmatoars a 03 Zi ov als K13 ss pr«2in- 
!ka în §.^.2. sLuatziils âs lunetzionars ale msZinii sinerons âsâuss psn- 

tiu rs^mul âs lunetzionars âs motor în sistemul âs eoorâonate rotorie 
â,^,psntru rs§im permanent sinusoiâal yî re§im trsn2itoriu.

le ba^a aesstor eeuatii-în §.Z.Z. s-LU âsâus sxprssiils nslini- 
^re als 03 âs putere aetiva §i rsaetiva în lunetis âs tsnsiuns ti lrse- 

ven^. lrin liniarisarsa aesstor 03 în ourul puntului âs lunetzionars 
earaetsr^știe regimului permanent eonsiâsrat, s-nu obtzinut 03 11nîsi*î- 
LLls (lorms (I.))) nls K3. ?snlru LOSsis e3r*Let6r*îKtîeî s-au âeâus rs- 
^ai'^Is âs ealeul als panamslrllvi*, rsp^s2sn1:3tzî âs M ale pulsi-îî seti­
us sî 2?s2eî1vs în i-apoi-l eu lsnsîunsa tzî Fnsevsntza âs Ia borne, în 

tunete âs parkimstrîî §î marîmîls slselries als 143 în rs^lmul psrmansnî 
^finslâ erai.

I^ra§ralul ur-mator, ().4), s sîs eLnsaeraî âs2voltarîî OD sis KL 
tzub L'orma slsdsmslo^ âs s euatzîî âs întrars-slars-îs Zîrs nslinlars, II- 
iilarl'^als în ^jurul puneluluî âs lunehîonsrs permanent ZI al lune^îlloi' 

âs IranL.ssr liniare.
ln vsâsrsa valicäarii alLOi-itmSlor Zi proLramslor âs ealeul, sla- 

^rais ps ba2L WI äLLvollats în eaârul prs2sntului eapitol, a-a eonsî- 
^rai în ioals aplieatziils aesla^i Ll3^ip L^3-S-lo, eu urmatoarsls âats 

»» CLtalok /121/r k - 5 Mi - 1o !cV; 1^- )54 - 96.7-L; I,^-4SS â»
V; o,Ioo6H ; X^- J),575; X^- 92,59^; X^-ZS.92^.

ttjn°1p8l°lL oon1:r1bui11 orlsInQlo sis sutoi-ulul în csârul pr«- 
LZjzidol ss 1k urmL^osreîs KSpeeioî

s) ^1sks,»31:1231-83 seut.^111or âs LuNLtz10Q3I-S 3ls <N3?1v11 Lliroro- 
°4!°°N3lâer3l:8 în rs^lm âs moHor sâoptLnâ convsn^lls âs ssmn tzi âs i-s- 

P^2SN^2 .- 3 3ls1:emâ1 âs'°^i.âon3l:s Ln moâ unltsr- psntru LL .
b) âsâuosrsk rsl3i111°r âs °3loul PS2îr-u P3i-3m°ti-11 63 3ls IL5 yl 

^.-0^1-83 3I-0«I-3MUIU1 âs --siL-uI -03iäL'' psniru S3t1m3i-S3 63 3ls l.:3;
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e) snaliLa inilusntzsi Lraäului äs inokroars activa yi rssoti- 
vâ a LLL asupra valorilor parametrilor 03 als acestuia Zi sviäsntis- 
rss unor oonoluLii Importante privinä Lprscierea valorilor lor;

ä) alklborarsa M al ÜL3 aäsovat rsprs2entärii acestuia prin (D 
neliniare pentru ana1i2s regimurilor tran2itorii;

e) äsäucsrsa iorwsi liniarissts a-W als LL3 yi a expresiilor 
snalitics als slsmentslor matricslor ooskioisntzi;

i) elaborarea algoritmilor yi programelor äs oaloul äsnumite 
"WNL" hl "WLILl" pslitru analisa regimurilor äinamioe als LL8 oonsi- 
äerat prin M neliniar« rsspsotiv liniarisats, elaborats In oaärul 
S.3.4.

lista ssmnit'ioatiilor principalelor notatii utilisats in 
oapltolul 3

k - rsListsnia slsotrioL a oireuitului sokivalsnt al LL5;
I»ä»l^ - inäuetanhsls sincrons äs ssovsntzL äirsotL, oorsspunLLtoslrs

-

I -

axei ä respectiv q;
Inäuotantza transitoris oorsspunsätoars axsi ä;

constanta äs timp mecanica a rotorului LLL împreuna ou msoaniswul 
antrenat;

^0 
«°'

- constanta äs timp sleotromagnstioâ a circuitului rotoric äesoliisr 
/3 - paramstrii caracteristicii ouplu-tura^is a mecanismului Llntre-

nat;
iasorul oursntului absorbit äs LIL Zi rsspsotiv oomponsntsls î u

' - sals ps axsls roto^ios ä rsspsotiv c^z
- i'aLoiTul oursntului äin ^Lyurarss äs sxoitatzis rsäus la nivslul 

mărimilor ststorios;
iLLorul tsnsiunii bornsls LL3 tzi rsspsotiv oomponsntsls
sals ps axsls rotorios ä, rsspsotiv H;

- t.o.w. oomplsxa proporitzionalL ou 
^L^urZrii äs sxoitatis;

^e^ t.s.w. sinorona» proportionalL ou

tsnsiunss u^ äs la dornsls in-

curentul äin LniLyurarea äs

excitabis;
- t.e.m. transitoris, proporțională 

^Lyurarii äs sxoitahisj
r«) - pulsația tsnsiunii O la dornsls LL8^ 

L<) - vitsLL unAdiulară a retorului;

ou iulLu^Irsa magnsticL a in-

- putsrils slsotrios, sorivL yi rsaotivL. absorbita äs U5;
- ouplul sls otromaZns tio ;
- cuplul wsoanie rssistsnt;

- unZkiul äs saroiva;
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(^ - unZlilul äs âsLs2sZ Lnirs ^snsiunsL la borns yi oursniul s^Liorio; 
/3- unZdiul äs po2l^1s sl Irsnsiunii U âo axa âs rs^srintzL â un- 

§tiiurilor;
- unS^^vl.âs po2i^is sl rotorului (inirs LL» ro^orioL c; 91 LLL âs 

rsisrin^L a unsLiiurilor).

Z.2. Louviiils âs Lunotzionsrs al« LLL
Oonsiâsrinâ eouvsn^iils âs ssmn yi âs rsprs2sn^ars s srslor â.î) 

^60122^6 în §.2.2. psn-kru 2LI Zi ipo1rs2sl6 siwpli^ioslrosrs prsssQ'kL'ds 
in § prsosâsnlr, in osârul p^I2Sniului § ss âs2V0lts sous^iils âs ^uno- 
Irionsrs als U§ in rs^im psrqjansn-d yi rsAiw -drsn2itoriu. ks bsss sosv- 
tor sous^ii ss vor slsdora in § urwLtoars OL yi Ov als LL âs Lorms si- 
Dilsrs ou osls psniru LSI. ^enlrru ssnsra11ts1;«L rsLultstslor» ss SOLsi- 
üsrä LLL ou poli spsrsn^i. LLS ou poli plini Liinâ un os2 par-Lioulsr sl 
sosslruis. 1

korninâ âs 1s souslriils irukLyurärilor s'dsiorios -1 rotorios ou 
LLrimi âs kasL:

u^ - 1^ â^/âî -; u^ - k^.i^ * â ^,/âr (Z.'l)

0.2) 
unâs-),^- Oslslal'ds n )tsiii avînâ ssmni^ioa^llls prsoiLsts IN

/Z3/, Si splioinâ translorwarils ?arlL /))/^ ss obtzin soustziils âs 
F^nolrlonsrs als LLL sotiivals^ in sislrswul âs ooorâonslro â,q,L:

Uâ - - R.l^ Uz- kz.lz L

°° ^âci'^cl ^âw'^L r - ^âw'^â *
0.4)

lsnlrru rsZimul psrmLnsni sinusoiâsl oonsiâârinâ oursn^ul, 
spsorbil; âs )LL prin oowponsnisls sals i'sLorials r

Iâ--L-î^-^ sî - z ^ Iz O.S)

yj^ O0NVSN^111S âs ssmn sâopiaîs, sous^iils ().)) yi (^.4) poH ^i sari­
as ou wLriwi oowplsxs ssiLslr

!v - (K^^)I^) I - -»- I^ (Z.L)

ur^âor 2 - L Z<OI>^ rspr-oLln^L Iwx«Lrm1is looel^uâlQLlL s rotLyurLiII. 
v^Livrlco. ?

vi asi-sms kL-or-IsIS s «L Lo --««Iw x-1-m.oaQt, tleurs ).I, ooosrru- 
P« dsrs ««Nisil-I 0.6) -Vlâ-Qîls-L posldlllisro» r-sproLso^Li-II s^l.»
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^>rin âoua oirouiis s1soi2?ioo inâspsnâsnis oorsspunsLioars axslor ro- 
ii02?ios â yi H , LlAura )»2.^ Lu oaxs s-au noiair

L- - -«- 1.7^4 Hw * 
inâuoianisls siNO^ONS longi^ 
iuâinalâ nsspsoiiv iransvsr- 
sala.

^plisinâ Is^ils oiroui- 
iului slsoinio aossior soLs- 
ws sotiivalsuis ss odlzin sou- 
ahlils LLL sud L'orwar

kij§.5.1. Via^awa L'sLorialL a LLL Lu xs- 
xiw psrmansni (sudsxoiiai)

. O.s)

^o. —<L " H—H

vonsiâsninâ axa rsalä s 
planului eowplsx iâsniioL eu 
axa "â" NoioxieL yi axa iws-

xipaxa iâsnîieâ eu axa "-H" i'vior'ioä, waximils slseinies eowplsxs <rs-
DLO'dsr'lLiles ^sglmulul psiMansni, cron^onw 
Iz.l.) poi aerlss asi^slr

kl-"a ^L, -ti '.», ' ^«>

^mâer ,
p. - vsln S ; v -- vaos 6 ;

<r O.io)
I.sIn('f'^S) ; ly - I.oodL V-^)

Ou "S" S-Q notai unsului âs sar-oi- 
KL'al I^L. Vslo^lls sals Ln oarul rssiwu- 
,lu^. âs wotor al ma§inil slnorone sini 
vy^atlvs» sHa ouw rsLuliL Zi Lin fisura 

Z.I.

äiserawei ^asorlals (fisura

kis.Z.L. Lodsmsls oii'ouits- 
lor sodivalsnis als LlL 
in rsgiw ps^Tmemsnir 
a) axa HZ d) axa â.

Inti-oâueLoâ Qorstzlllä^ (Z.S) Lv «vus-IIIo ts-orlsl^ (Z.S^, sosv-

ts^ âsvir^ âs ionws:

vy - ° c^I-â-Iâ * - klz -

i0Q2?6 iosis märiwils sini soalars.
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Lxpi-ssiils oomponsnislor
I^SLUliL xi-in I?6201VLI-6L sis-bsmului

I

â 2

§1 1^ als oursniului slator-io 
äs SQuatzll (5.11) asiksl:

6 H

ior-ninä 6s 1a L-slstziils ? -- U.I»o0s Hi 4 -- U-I-sin psn^ri? 

pulci'eL LcrllvL Hl i-ssx-sQÜv r-sLOlivL, sx^riwL-ds in n^n.n, ZI eonsiäs- 
i?in6 eom^vnsnisls isnsinnii 1s bonns ZI als Qnnsniulni absondi-L con- 
ioi-m (5.1o) NSLNÜL sxpnssiüs puterii söiivs Hi nsLQtivs Lbsoi?bits 
6 6 ^L:

- V.-1. O^.I 1- y - U -I, - U,-1^6 6 c^ c) ' 6 6 (5.15)

?snii?u sxpnimsi-SL un^tiiului 6s ssr-einL H, In ^nnotzis 6s pars- 
lnsii-ii elsol^lel Li ^iL Hi wär-imils sisOi^ies äs la bornsis ss1s (1,

es sx^lioi-bsLLä evMpons.ntels 
6in souL^iüs (5.15):

als Qunsninlni sta1:02?icr

- (r.vä 4-v^)/^ ; - ir.v^ - 0.14)

!
Ou 3^063ts sxpr-ssii Hi eu nslL^iüs (5.1o) L 6ons sQUL^is (5.11)

äsvinü :
llsin 0 - R^(?»3in H -»- tz'OOL V)-M -L0l^(k.60s 0 - H'siri 6)/U (5.15)

6in QLi-s i'eLuidL sxxi-ssia vm§^iuiui âs sareinâ ssiislr
-k. c^-1 * 4-k

0 Li'o-dA —2---------2------------------ (5.16)
- x-ir - 4^)1^

?oni,i-u LN2Ü2L 2?6§illiui'iioi' ir*LN2iioi'ii Lis Ll3 LS ind)?oäue6 
b.L.m. U pi'o^oi'^ionLlL cru ?ur>sniu1 äs sxeÜL^is (m i^oisLL ns^H- 
ZL^ii LLiur-Ltzisi)» äsiini^L Qvni'oiiL ^slatzisi:

L-, ° <Z.I7>

HoL LLi-i i^nsiuns s is eii'ow^iOLT'S, cra -Zi omsniul r'vtoi'io ss ruolili- 
LL inLianiLlnsu Liu.noi oiriä SS moäÜioL i'sZimul äs. iuQQ^ionLi's L1 LLL.

i's^irn 
VQ1OQ.1.'S

1)(i rmLQs rii i.6.D. ssls-scr iäsniieL ou i.s.w. 0^^, a oLi'si
ss eonsiâsi'L insa oonslari-kL x>s âursis rsZiwului ^rLurUro^iu.

Dsioi'itL p^626Q^si oii'Quiiului slsoiria inetiis i'spi'SLsn'dLi 6s 
^iii-1 Hui-Li-sti äs exQÜLtzis xs LXQ i-otoi-iea "6", vslosi-SL iniLn^nii?ii 
lhLLustioo imsäisi äux>ä ^i-OäuQsrsL xsrinr-dLiisi ss->pi-s suMiis iäsQ- 
^iLL LU QSL 6in I-S§imu1 ^sr-DLLSnlr LLlrspsi'iui'bL'tzis. ^QSLSiL psr^lli^s 

^iLbiiii?SL IsZLiui'ii inii-s aessls âouL i-ssimui-i ais IL3 ^r-i^ inisixus-
6iul uusi 
iu Hui'^i'ü

i.s.m., 1t' , sq'
6s sxeÜLhis

oi-oxoi-^ionLlL eu inlLN^lil-SL ^LALsiioL L in-
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rsnti-u stsbllär-ss sauL-llIor äs x^c^lonLr« sls I4L ÎQ i-sgäm 
IranLlioi-lu ss sxxlloätsssZ oursntul äs sxcäis^ls, ään ultlms sou- 
sjls ().4) ss iQtr-oäuas Ln sxxrssäL (prims svustzls (Z.4)) klunrlul 
rssulisQl: äln sxs ä osrs äsvius:

Va - '-â^â » t,

Inloou^nä fluxui, âîn a äoua sxxraslg ().))*ou sxpiossla sa 
(Z.I8) ss vd^îns psn-diou oi)?onitul sotilvnlsnl: âîn axs "y", souatzla ou 
wKrlail Lv^snisusr

"o - <-Ä<- - t ^7- ».»>

^olosînâ NOîa^llIs uLusIs /))/,/66/,/II)/,/I42/:

-4 - -'ââ ' st ^4 - ^-°) ».-°!

'gojrQ^lQ ().I9) pos^s ^î so^isZ. ou mäi'lml OOD^Isxsr

i-ä-Iä - 0.21)
20üL'0?^M ÜirSZI'S^lsl ^QLorlLlS 3 1^3 în 
lnsnt, IN L'IZUI'Q

D603N603 în SXÄ ro1^O2?1oä a 
-^3 soliivslen'b 26 oonsîâsi?â 03 NU 
sxlLtL oliouîts 6lsoti?îo6 înoLlîss, 
souahln tcnsiunîî 0^ î§1 ^Lsti'öSLL 
1'oi-mü (n c^us oouQtzîs ().8)) âs la 
regimul xx^^QN'in-d.

Iu6s â.dui?n dln^no 1;.6.D. 
pomeni si ^s§îlliu- 

. ^-Uî îi?3N2i . 02?îu ^6 2uî"d3 oon^onw âî- 
! ^r'swoî ^oi'ânls 6în ^i-Cur-s ).)*:

Ä' —U 0.22)EH —OH â a —u
ou. uiZr îinî sosisi'« âsoa sa în'knv- 

âuo notuîîîlo

().2J)
''q ° .c^â).Iâ 0.24)

Vailn^ît^ -d.s.m. în îlwpul 
Pi'în int6§3?clN6L sountzîaî âl^sran^

^îm insnLlIronlu Is un anuwlt mo-

?îZ.).). DîsLrnwn ^sLorlLlä a U3 
în ^s^îm -drânLIvoriu IL 
un Dvwsnl: âsi.

regimului -tnLNLltonîu ss âstai^iî-
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âv'
- V.2 (^25)

p- î)L2L cslsl äs a äoua Gcua^is ().)) conslä-rallä în rSZlw 
irsn2lîor1u /I1),/I2o/,/I42/.

§0ULl,iils LL in rSZim irsnLiioriu SS eoQplsiSLLÂ eu 
Liisrsntzialki 6« miZears als rotorului'euplai eu maeaniswul
^36/./I42/:

souatziils 
anirsnsi

<
ÜnLs:

âo) - o -0-0 m as (Z.26)

O^s " ^r>" ' rapr«2lv1:2 cuplul asincron, co«i1ci«oin1

avinâ sxirrssla simpliLieată:/42/:

^o^ä^ä^^^ä^ 0.27)

â
r

iar euplul slsetrowasnstio al LLS, O , ss vonsiLsrL Ls Lorwa /SL/:

°s - 0«q-^ O.2S)

ksntru LstsrWinarsa valorilor wariwilor slsetries Ls stsrs als 
HL în rs§imul xrsrDansnt antsporturda^is, eonsiLsrinä eunosvuts mLriwils 
^o^o'^o 9^- o âs ls dornels sals^ utiliLinä rslatziils prsLsntats mai 
^us, ss parcurg urmätoarslsstapsr

s) ou rsla^ia (Z.l6)jss LstsrwinL unAkiul Ls saroinL »
d) ss Lstsrmina eomxonsntsls ^âo'O^o^Lo' ^o isusluuli 

la dorns ZI als eursu^ulul aboordlt» eu rsla^ills (Z.lo);
e) âiu souatzlllo (Z.^) ss svalusaLâ î.s.D. ^âsu1:1eL eu 

i.s.L» ou rslatzla (Z.24) ss âs-bsrmluL -d.s.w. '
â) âlu eoQâitzla âs. seLilldru al ou^lulul slseîromasusîie Zi ws- 

eaule (rsLls-tsut) O^o -- 0^^ îu oars euplul msoaule ss oonsidsrL âs for­
mar O - L iar O ooul'or'D (Z.26), rsLullrä valoarsa oos^1e1su1:u1u1

(Z.29) m 6<io (io ^r
Leua^ills âs iunexl^uars als mayluli sluorous, oouslâsrats Lu 

rs§1m äs woior, proLsuiais! sau âsâuss in eaârul ^rsLsntului §, psrwi'd 
â^isrminarsa warimllor âs s-bars oarao-dsrls-bles rssiwului pSDwansnt Ls 
i^lne^lonars eoniorw sîapslor prsolLsis mal sus §1 oonoiliuls ^oîoâaîâ 
b^2a Ls plsoars psntru slâborarss Ln § urwLtoars a OL Fi OV als LI3.

Osraoîsris^iolls spațios als LLL
Z.J.1. ^s^seîs
L^L avinâ iurs^is riguros LsisrminaiL Ls ^rsevsnis tsnsiunil.la 

.dcji^els salo ss eonslLsrL eL adsoards o xutsrs slsotrioa sotlvL Ls la 
rs^ca es âsplnâs strivi Ls earaeisrlsiiva ouxlu-tura^ls a mseaniswului
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aninsnQi /25/,/142/. Oonsläsrnnsn rsLlsisn^sI sinionles s UL äsisn- 
mlnL rnoä 0 unumltn nbnisns a 03 äs xuisns noilvL äs la äspsnäsn^L 
ülnroin âg Ir'SeVSQ'tzL.

luisrsn rsneilvn ndsonbliÄ âs LI3 äsplnäs äs un număr' mnns äs 
Lusioni, oum ein II: rneLr-Qnrsn nailva; eunsniul äs sxelin^Is; un^dlul 
äs Lunelnu; sie. rZi V3rl323 rnin-o msnIsnL eompIIeniL älilell äs sx- 
xnlmui 5^nullile rn lunehrs äs mnnlmlls äs slsism. .

In Ilisrniur-L, /24/,/27/,/142/, 03 uls UL sini In L^nsrnI xns- 
2sni<^is Lud Lonmn unor sxxrssll NNâlIilQS obținu-ts ^rln Iniroäuesrss 
unor- Ipo>'S26 sIM^IlLlonionrk eum sr LI: N6§II^3rS3 rs2lsisn^sl Linio- 
rles, nsZlIo^r'en nsslmsirisriroiorulul, oonsräsrarsn un^tirulul äs SL2> 
o^nu Inäc^snäsni äs x>uisrs3 vSLQiivä, nsZII^rsa äspsnäsn^si eu^lulul 
rtz^Ioisni äs LrsevsntzL, sie. vnoa nbsisrlls 03 äs puisrs aoilvä nsi- 
Lsl obtzlnuis Ln^ä äs osls rsnls srni miol, 393 eum ss nraiL rn § ur- 
muior, rn en2ul 03 äs xuisrs rsnoilvL nossi moä äs oonsläsrnrs psr- 
w^is äour 0 uprselsrs euIIinilvL 3 03, I32? o nsprsLSntnr'S n ^3 sub 
LOSQ^Iä lonmÄ 6 Lis I'ÜLlIsiL äoan psninu nnumiis nsAlmunI. psr-iloulLns 
äs Iuno^ron3:r6 .

Z^vrnä rn vsäsns nosLis ss^scris rn osänul ^i-SLSniuIuI §, pvr- 
nlnä äs In souu^IHs äs lunotzlonLNS sie UL, ss äs2voIiL LlZorlims äs 
OLl^u.I uäsov^is sLtlmZrll prramsinilor 03 uls U3, (valonlls LK) sx- 
pr-Im^tzl rn märrml NLponiuis In mnnlmlls similans äln i-SLlmuI psrma- 
nsni äs nsl'snln^ä.

I
Z.Z.2» OL^äs 1)^6ns^n^ilvä luno^Is^ âs^i^nâlun^ yi 

^rs^ovsntzä nls, UL

Oonsläsrrnä ouxlul msonnlo (nsLlsisni) al msoanlsmulul unirs- 
NQi äs lor-mn: 0^ - ' 03 91 IN L3LuI LOilonLnIIor- QU UI, unäs
eonLi^nIu Ls äsisrmrnL äln oonälhla äs yodllldnu 3 xuisrllon slso- 
i^om'^nciron §1 msounIoL rn ns§I.m ^snmnnsnt:

"m 1

I-67,U^ in sxpns Lln OL äs puisns 3QiIvL sxpnlmntn rn U.N., rn Q«2ul ns- 
klrZärrr r-o2isisnhsl sinionlos:

losi uu. u^uralL äs i'spr62SniQns 3 03 In IlisrniurL /24/,/^/,/142/.
I;)oiS23 na^H^i-Ii plsnäsnlloi? sinionlos ^onis ^1 .noos^tnia n 

UL eu puisnl muri ZI msäll, LnsL rn es2ul UL miel, N6§II^ni-S3, 
loi- (-on^es In Lbnisi-I eonsläsi-ndlls 3 pnnnmsinilor 03 obîlnuil Intzk 

äs e^ r isoll.
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OoNOiäararSQ pisräsrilor äs putsrs aotiva in in^LZUrarsa sta- 
torioa implioa oorisrsa putsrii absorbita äs LIL sub ^orma:

x - R Ü^Öös^ ().)2)

Vslor-Ils M. D k/'Z v.
NS 2 psntru u " ^o Zi cD - c^o»

als putsrii aotivs in raport ou tsnsiu-^ 
(sisura Z.4) ss odhin prin sxplioitarsa

Valorils Llî ais pu­
te^ t «aotivs in' raport ou 
ts^Liunsa in iunotzis äs 
inc '.roarsa (L/k^) Zi ^kao- 
toiul äs putsrs^ oos al 
UL. t

putarii, k, äin rsla^ia ().)2) ZI äs- 
rivarsa sa in raport ou tsnoiunsa. 
Oonsiäsraraa rsListanisi statorioa R 
ästarminä valori nsZativs psntru Lk, 
apropiats insä äs valoarsa 2sro oa ur- 
mars a valorii rslativs mioi a rsLis- 
tsn^si statorioa i'aiä äs osilaltzi para- 
mstri ai LIL.

^unohionarsa llL ou i'aotori äs -u- 
tsrs apropiati äs unitats ästsrminL o r 
rsäuosrs a ssnsibilltLtzii putsrii ab­
sorbita iaiZ äs tsnsiunsa la borns-aya 
oum rsLulta Zi äin li§ura ).4* 

lrsLimurils uLuals äs L'unotzionars 
als LLL ou i'aotori äs putsrs (oos^) 
apropiati äs unitats HustiL'ioa ut11i2a- 
raa unor sxprssii äs iorma (Z.)l) in 
oarul UL mari Zi msäii in spsoial in 
rs§iwurils äs slaba inoaroars.

?sntru rsZimurils äs inoaroars 
apropiata äs inoaroarsa nominala in 
spsoial psntru LIL mioi Zi msäii ss im­
pună insa oonsiäsrarsa OL äs lorma

Lk al putsrii aotivs in raport ou
Lrsovsn^a (pulsatzia) tsnsiunii la bor-

OL äs putsrs motiva i»s2u1tZ äin rsla^ia ().)l) iäsntios 
in Luno^is äs ^rsovsnt^ 
als LIL. ou /d-k-i» oarul oonaiäsrarii Zi a

pictorilor in iniaZurarsa statorioL, variatzia putsrii aotivs abaor- 
tzit^ äs UL in iuno^is äs pulsația tsnsiunii, <i) , lieui^ os 06- 
^inc pi in explioitarea sxprssisi putsrii aotivs äin rsla^ia

Valorils aosstor paramstri al 03 in raport ou irsovsn^a, c^b- 
tzttc oimilar ou osls in raport ou tsnsiunsa, sint praotio nsin^lusn- 
ttc äs valoarsa rsListsntsi statorioa ossa os psrmits rsprsLsntarsa
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oonLotn 2 1^3 I)nin 03 äs ^nsovenha âs ikonDL (Z.Z2), iiZuna IQ
esns vuloansa sxpronsntului /Z 2l oanaotsnistioii oupIu-tunLtzis 2 
aisoanismului untnsnat ssts äs-de reluant 2,

Z.Z.). 03^6^ L^6N6^NS^20tivL ^UQO^iL äS-ts^NöiunS 

Li^ns oVS^N^L^S.Is ^LL3

In vsäsnsa slabonanii 03 äs p-tsns nsaotivä als ül3 66 sx^niLL 
pütonsu nsaotivä absonbita in i'unotzis äs wLniwils äs stans oansots- i 
ristios regimului äs luno^ionans oonsiäsnat, 0^^ Hi 6.

^L^fsl xonninä äs Ia sxxnssiils ().!)) als putsnii aotivs Zi 
rpaotivs er^sonbits äs LL3, In oans ss intnoäuo oowponsntsls tensiunii 
prin sxptnsniils Ion ().Io), ian oomj)onsntsls ounsntului p>nin, sxpnssi­
lis ().I2) nsLuItâ putsnils sbsondits äs LL2 äs ionwa:

k - O
U ^(^-«-I>o)^/2.s1n(2S)-^ S - ^-cos S)
-------------- di--------------------------- --------  .....--------- . —........   .. O.)Z)

4 - - b1r?6/I^) _ S/^ O.)4)

Bxpnssia ().)4) nspnsrinta xnaotio 03 äs xutsns nsaotivL i'uno- 
tls äs tensiune a U3 sub ionma imxlioitL âatonitâ pns2sntzsi in sxpns- 
sls 66 2 un§li1ului äs sanoinâ, 6, osns ssts äs ssswsnss i'unotzis äs 
DLriüiiie äs sistsm. ^.s.m. ss oonsiäsnÄ oonstanta ^i s^slâ ou va- 
loansn 32 äin ns^iwul P>sn.n2nsnt äs nsisnin^är

, , - °^°°^° - °° 

°L° eos S^/I-ä

Äxj'lioitLi?ös puîsi'H i-ssoilvs, (), sdsoi-dli^ âs UL^äln i-sls^ls 
iZ.Z4) sxxllolisrsL Ln pi-SLlndll s unZdLulul äs ssrolnS 6,äin
evvâjtziii ä>^ sonilikru s nuplui-ilor- sIsoti-owLANsrio Zi wsosnio (0^-6^). 
4îv8biL el nâuOî in sxprs sli sis un§iiiu1ni 6 Zi âsni Zi nis puisrii i?s — 
lwiivü, tz. exi:?sm âo inboi-iosss, prsoilo inutiii-Lbiis.

!n vonsi-ein^L, 0L^puisi-v r-asd-ivL. ().)4). xosts 5i inc-rvsS Ln 

-âieuitz 26 sisism NUI2LÎ prin L6LV6N^a iisrsiivs. ^si^si Ln osârni
! ^»LZI-U! jQL â«< valsul al vli-vuls^isi âs puisi-1 sau a stad'illtâtzii 
Ä so imxuno inoluâsr-oa unui prooos Ltsi-aiiv âs valoul psnti-u ajusta- 

ün^'^iului äs sQnoina, 6, oonionD ssovsn^si äin ii^una )»6.
O asti'sl äs tnatans a ssts nsoomanâabilâ äoan in os2ul uni — 

^iion äs putens oompianabila ^u a Zsnsnatoânslon sinonons oonsiäsna- 
-« în 3äL, äsounsos mZnoZts sxässiv äunata xnoossului iterativ äs oal- 
^1.
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îklA.Z.t'. älZor'itmul âs implsmsntars al 63 4-^(6) a LLS Lntr-un pas 
âs itsra^is al ealeululul oireulaiisi âs putsri Lu LLL

^lstoâa pnaotiea ssis oa yi Ln easul LI- rspnsLsntarsa LLL prin 
63 linlarlsats Lu Zurlii punetului äs Lune^ionars âs rsLsrinHÄ al oL- 
P02? pa^awstr'il sLnt LR, yi H 4/^a) , sxp^iwa^i Lu unitL^i ra-
^o^tats 1a manimils eoi'S spunLätoars^ln us^imul äs ra^srin^Lr ^0'^0' 

^0 cD^,.
In vsäsusa sstiLarii aesstor pLULMstr?1 al 63 SS âstsrwina VL- 

^orils initzials als tensiunii d^. als un^diului âs sa^sinâ 
I?6lah11Is (Z.Z5) Hi nsspsetiv (Z.l6) oynsiâsi'Lnâ eunoseut nsAimul äs 
^sisrintzL prin ^rr u.r«) yi earaetsrlstlos putsrii
mssanicrs a wsQaniswului antrsnst äs toiWL ().Z1).

Valouils LR als putsrii ss od^in p2?in äsi'ivai'sa sxprssisi 
(J.34) Q putsr-ii r-saetivs Ln raport eu tsnsiunsa 91 F^sevsnya yi sva- 
iuLivL aesston äsuivsts Ln punetul äs ^une^ionai^s eonsiäsrat. In urma 
Hei-ivai-li tzi a rsaranZLrii sLpr*ss11lor obiinuts» LR als putsrii ns^ae- 
^iv<z Ln i-äpo^t eu tsnsiunsa yi ^nsevsn^a au nsLultat äs kormar

-- 2(oos^/Lâ - ä^S /I. ) - â 2So -
â ()

0^, eos S_ R»sin6__- D n ,

^/3^)
üä^L , ^2^° . â -° r.

dcc)
? ?-o--«, Uä , M.-t- s

^7--------- ---------------'° ' 0-57)
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uoâs äsri'/ütsls psrilsls c)s/ÄV Hl S/)cÖ sxxi-lmLls Ln u.r-. SS
«VillUÜQLL' Ln 
rsls^llls r

"^>6/ Zv
gunoiul äs lunQHIonLra oonsläsi's! prin Oo- o ou

O.ZS)

0-99)

SL

^6/^-0

Ob^si-v^is: In i-sluillls (Z.)L) - ().Z9), irsn^r-u sIwxll^IoL^ 
rßL LO^Is2?II, Isnslunsa I^o ZI pulsatzia ss, s-su LnIoeuII eu vn- 
Ioi»IIs loi' sx^nlmals in u.r-

Implsmsnlsts 1V ^ro^rsDu! äs OQlQuI äsnumll oonvsn^IonLl 
"031,15"» i-slaillls ().)9) - (9-99)-äsäuss rvnl sus, psr-wlt äs1:srwlns- 
r^L pQi'Sinsti'IIoi' 03 sis LüL cronsläsrlnä crunOLvuts ästsls äs craislos
ZI i-s^lmul äs InoLi-ear's sellvä ZI i'ssoilvL n maZInII.

/gloriis LU als NL-S-Iu In lu'TrcT^ts' äs Zi-Läul äs InoLnoars 
LiLtlvL ZI äs Inetoi^I äs xute^s: s) sx^r-Iwats Ln u.i-.n, 
d) OXPI'ImLlS IN UNlIZtzl rNpoi-lLtS iS lvLrlmIIS 2p2?6SPUN2ä- ' 
l)0Qis äln i^SlmuI äs I'slsrlntzâ.

^N^II^L pni'LmsIi'IIor' 03 äs pulsrs i^LQ-dlvL In luneils äs tsn- 
slnne Ii>6l^ven^ä, IiSU2?a ).7, svIäsntzlsLä eilsvn QLpseis sp^el^Ies 
L<Z6!?Iui tip äs O0NLUWQ-dOI.L

' Uelsi'-i.tor' Is pni-nmsIi'II 05 äs pulsas nenetlvL lunLtzis äs tsn- 
slun.s 26 LONUjiL^L UI'ML'b oNI'S Is ss^solsr

k) vsloi-IIs M sxpr-lwsts stLl: Ln u.i-.ll. »LlAui-L Z>7.s),>oLt Hl 
!n uniiüZi i-.rportats 1s mSrlmlls Loi-ssMv-Stosi-s äln rselwul p«rms- 
osni, 1:î§ui's Z.7.K), xi's2ln1;L o âlspsi-sls ässiul äs wsrs 5n lunctzls ' 
âs ie piciul äs îneurciLis scilvs Hl rssailvR s1 msZInll;

b) psnti-u vslorl s1s tsvsluQll Is doi-ns In ^ui-ul v?.1oi-ii tsu- 
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siunii Nominals, valonils LV sini POLiiiVS, UZ avinä UN sLsoi ns^lani 
LU atii mal puisnnio QU oii ßnaäul äs inoanoans nsaoiivL ssis mal 
msns;

o) äispsnsia vslonilon Vir als oanaoisnlsiioii tz(U) nu psnmiis 
^siabilinsa unon valoni msä ti, Zsnsnal uiilirabils psninu AL. Messis 
Valoni insduis äsienminais in Lunotzis äs nsZimul äs inoLnoans aoiivä 
^i nsaeiivâ al maZinii. >

> ^nali23 valonilon LV als ^uisnii nsaoiivs in Luno^is äs Lnsovsn- 
iigunü )-7» sviäsntzia2L un aspsoi äsossbii äs util Ln xnaotioa ns- 

xns2snianii NL i)nin OL Zi snums La^iul QL vslonils aossion ^anamsini 
«x^nimstzi in u.n.» ii§una Z.7,b), sini ^naoilo inäspsnäsntzi äs nsZimul 
<^6 inoanoans al AL. In sQ^îmd Lonma oanasisnisiloii ouplu-iunaiis a 

msoanism^lui aninsnai aLsQisa2L ssnsidil valonils lon. ^siksl, valonils 
LV, )4/)c) , sxpnimais in u.n., äsisnminais ou aoslaZi pno^nam "OWL", 
^>sninu mai mulis iipuni äs oarsoisnisiloi ouxlu-iunahis su sviäsn^iai 
o äspsnäsntzL pnaoiio linianL äs valonils sxxonsniului /3 a^aQssiona.

). . Oanaoisnisiioils äinamios als mașinii sinonons

! Z.^.l. Ls^sois ^snsnals
In vsäsnsa obiinsnii unon Ov als AL similans ou Qsls vd^inuls 

in Q^pitolul pnsQsäsni i)sninu ILI, psninu a psnmits Lsamdlsnsa Ov als 
unon 00 Qs QOn^in amdsls QaisZonii äs matziyi «lssinios, in asänul 
pi-L2(-nir. Lui 4 ss äsäuQ M ininans-sians-1sZins psntnu LL3 Qvnsiäsninä 
yonveni^ls äs semn Läopiais in Qarul In aossi seop ^onninä äs la 
SQ^u^iiI(^ äs iunetzionQns als LLL pnsLsniais in ö.).2. ss ^ns2intL ^nin- 
Qi^Qlsl^ ^6taps 63N6 3U QOnäus la slado^ansa ov als ü!L in Qans s-au 
eonsläsnai Qa manimi äs ininans isnsiunsa 0 la bonnsls LLL -§1 j)uls3tzia 
sa,(O . loais nslaiiils Qans von Li pnsLsniais in ooniinuans oon^in 
mrl^'imi ex^nimais in u.n. Vsninu isnsiunsa äs ls donns §i ^ulsa^is sa 
s-uiaämis sa manimi äs da2a valonils nsspsQiivs clin ns§iwul psnmansni 

ä^ nsLsninis.
^vinä in vsäsns iapiul QL xninQi^alsls macini sinonon^ oans 

i^ienvin in sinuoiuna 00 sini LLL ou puieni nominals ää onäinul suislon 
ä< kilo'.vaii, psntnu aninsnsnsa oowxnssoanslon/loo/, AL lixsiis äs in- 
Lll^u^ani äs awoniiLnns /121/ a oLnon nsLisisntzL Liaionioa, V, ans va­
loni axnsoiadilo in naxoni ou nsaoianisl« inLLyunanilo^ in oaänul 

p^702(niu1ui § 96 613^0N632L OD psninu aosasiä Qais^onis äs AL. Oslslal- 
i^ AL äs puisni mani, Qomxsnadils ou als ssnsnsiosnslon oonsiäsnsis^ in 

' LLL, ss von nspn626nia äisiinQi xnin aoslsaZi Ml oa Zi esnsnaioansls
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Ir caârul prs2sntului § ss â«2volta (D als A2 sud iorma ML 
nSliniare ZI 11niari2Lts in Zurul punctului âs funcționare stahio- 
nar In 06/6 ss conslâsra va mărimi âs Intrare,mărimile ofsrits âs 
sistem la Idornsls AL, tensiunea I) ZI pulsația sa 6) (rsspsctiv 
ZI /lO ),.!oa mărimi âs is Zirs, putsrils activa k ZI reactiva 4, ad-. 

sürdits âs AL (respectiv ? ZI ^.4), Iar ca mărimi âs stars,t.o.m. 
viteLa un§KIularL rotoricL, o)^ ZI un^kiul âs sarZinL S.

l - 4.2. OL^ale^AL sud forma s,ouL^ii1or^1ntrars-stars^lLZ1rs 
nsliniars^

In vsâsrss sladorarii Ov als AL porninâ âs la scuatziils âs 
L^nctzlonars ale acestuia, prezentate In §.).2., ss împuns sxprims- 
rea tuturor mărimilor care Intsrvln In ecuațiile âs Stars (Z.2Z),
0.26) ZI ecuațiile âs IsZirs 0.0) 
Ir^ars 0, ZI âs mărimile âs stare, 
tzs parcurg următoarele etaps:

a) ss exprimă componentele

In functio âs mărimile âs 1n- 
ZI v. In acrsst soox

Zi 1^ als oursntulul
In reZim tranzitoriu In functis âs mărimile âs intrare Zi 
prin rs2o1vsrsa sistemului Normat âin ecuațiile (Z.21) Zi 
eoua^is 0.6) soriss ou mărimi scalare ps da2L relațiilor

statorio 
âs stare 
Zi a âoua 
0-9) Zi

-O-O): v.oos s - V'_____ I____ so
^â

v.sin S-R

I
u*sln (v-oos s - Ugy)k

O.4o)

4

^ââs s-a nsAlinat termenul In raport ou
d)înlo':u2nâ In relatis (Z.24) oursntul 1^ eu expresia sa 

§Zt4o) re2ulta expresia t.s.m. astfel.-

r. ' ,7. ^0 7, Q R'sin S
O - 0' - U cos H------ ----------eq oq i. 0.41)

o) ss exprima cuplul slsotromaLnetio âin relația 0.26), prin
^n^OCuirea t.e.m. O Zi a curentului I ou / sc^
^i^t O.4o).

exprssiils O^4l) rsspoo-

Inloculnâ sxprssiils mărimilor od^inuts mai sus la^ ecuațiile 
i(Z^.2^) ZI 0.26), rs2u1ta sistemul âe aoustzii äi^srsntzials âs stare 
îvls OD ale AL âs iorma:
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° "«L - 0' Dsoosö - s 1 . 
ü) I-y I«ä

U'v m - - dH . îUâ°-LE>'^

sin 29 s^, , k i k s sia^6 sos^S 1 
i-r^- n-I 0.42)

2
'î^ - ^>k---2>

c0

r^nds s-e. introdus noistzia: d -- 
. â
Lisismul do ooua^ii ds 1s§1rs al Ov als AL rs2uli8 prin inlo-

öuirsa oomponsnislor ionsiunii oon^orm primslor douL rslatzii ().1o) 
^i eursniului staiorio dat ds rola-tziilo (Z.4o) in sxprssiils ds i'orma 
<Z.1Z) als putorilor soHIvL yi roao^ivL absorbiis Ln.roșim tranaiio- 
isiu: 

? 71.77»
- -^1' I°'° °' !

iZ.«Z>
s oos^6 s1n^9 1 ^'Ogq s Q k-sln 9 i 

----

Lls-dswsls âs souahil âlLsrsQtzials §i alsobrios ().42) §1 ()j,4Z) 
rsprsLinia Ov als I^L es permis âoîorwinaroa puisril aoîivo Zi rsae^lvs 
.absorbi^s âs L/lL la moâliiearoa âlnamiea a mărimilor o^eriis âs
^Li'L Ia borOsls mayiaii.

^siiiru rsLolvarsa sisismului âs souatzii âiisrsu^ials ().42), 
^-a uiilirad o msioâa âs inis^raro iip kunLS-^uiia âs ordinul IV /)o/ 
ivi^lsmsniaiä inir-o subrouiinä ds ealeul âsnumiiL "LKLO" serisâ in 
LimbaZ L^LIO.

Ov prs2snisis mai sus psrmii anslisa rs§imurilor^â1nam1es yi 
i>i?QN2iiori1 alo UL, daislo initzialo oars soni nsossars xonlrru ansliLa 
ajLesior rsKimuri iiinâ paramsirii earadiorisiioa
opplu-tnraiis a mseanismuli antrsnai prin oxpdnontul sau , oons'bLL- 
ik âs iimp mooanioa 2^, a rotorului !LL imprsunL ou msoanismul an1;rsnLî.

In vsâsrsa valiâârii'1 aossior Ov als l^L, in oaârul prsLSniului 
§>a iot,i slaborsi un program âs oaloul âsnumit oonvsQtzlonal "OML" 
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unäs prin rsLolvarss sistemelor âs scuahii (3.42),(ou sudroutina . 
"LMQ") tzi (3.43) s« obține rLspunsul tranLitoriu in timp al Ll§ la 
moäiiicarea äinamica a mărimilor äs sistem. /stisl Lu ii§ura 3.6. 
^înt prsLSntate aceste răspunsuri, prin variația puterii active, 
(ii^ura Z.6.Q)), Zi a puterii rsactivs (ii§ura 3.8.b)) Ia o psrtur- 
batzis äe tsnsiuns tip rsprezentata in ii§ura 3.8.a), psntru äi- 
vsrss valori als constantei äs timp mecanice 1?.

?ig.3»8. kî6§imul tranzitoriu al LlL-Z-lo la psrturdatzie äs tsnsiuns 
tip pentru äivsrss valori als constantei äs timp meca- 
nice: a) variația puterii active absorbite Zi a tensiunii 
la borne; b) variația xutîrii rssotivs absorbita.

Oy nsliniars elaborat^ in oaârul prs2sntulu1 § constituie toto- 
ä^.ta baLa äs plecare pentru ^Lvoltarea celorlalte äoua iorms äs 6V 
pentru I/iL Zi anume: sisteme äe ecuA^ii intrsre-stare-ieZire 11niari2L- 
te in Hurul punctului äs iunc'tzionars äin rs^im permanent; Zi iunc^ii 
44 transisr liniare in äomeniul operațional, iorme care vor ii aboräa- 
ite in para§raiul urmZtor.

).4.Z. Ov ale^IL liniarirats, in^urul punctului caractsristic 
rs^imului perman^sn^ äs iunctionars

vunctul äs iunctzionsre corsspunLZtor regimului permanent, este 
eaitacterisat äe mărimile äs sistem <2 o cunoscute (in L^nsral SM- 
le^ cu unitatea äaca sint exprimate in u.r.), märimils äs^ieZire, ko»

consiäsrats äs ssemsnsa ^cunoscute Zi märimils äs stare
tzi)6 . /ceasta ultima categorie äs mărimi se ästerminL ii< iunc^is äs 
^ârimile äe intrare Zi äe isZire Zi parsmstrii LLL parcur^inä stapsle 

pr^ciLnts in
ln vsäersa elaborării Ov liniariLats als 2âL, iorma (1.4) se 11- 

V-liariLeaLa ecua^iils (3.42) Zi (3.43) in §uru1 punctului äs iuncîionars
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PLIMQNLNH» QSLuitinâ UQML^OLQSL psn-hQU souLhiiis äi^srsntziLis
äe L'dLQL:

^3^6 in LNSXL ^.z.i.» IQ iunotzis äs xsQLLS-dQii LiLcrtQiei si UL §1 mä-

o LIZ ^0' LII LI2sc^

-- L2I L2L L2Z L L<H-. -,- L2I L22 r

' /Lc>)
o I o /iS o -I

u l. â l- -> l- (Z.44)
Ls msirioslar ^L) IL) su «Lprssiils snsiitios prsrsn-

äo äi

6^6
l- äi _I

unäo siemLniLl

Qlm^ls SlsodQlQg LLQLQ-dLQistlLs QS^iwuiul xSQMLNSQ-d âs QS^LQintzä.
VoUL^liiS âg isZiQL Lis (D IÎQlLQ2.2LîS vbtzinu-ds ^Q'in iiniä. i-

el6M6Qîsl6 -nL^r-io sioQ

O.4S)

unä L I o) 9I ID) LU LXPQLLllis LQLli-dioS PQ62SQ-
âe LS6HlLN6L in.LN6XL H.).i.

OO iiniLQiLLîs Lis UL SiLdOQL-dö in QL- 
änui pQ^26n1^u1ui § LU L*ost iwpiowSQ^Lis in 
pno^QN^ui âs enioui âLNUmi'd QOQvsQ^ionLi 
"(M.^)D" LLQO ^LQNltS LNLiiLL QLgiDUQiioQ äi- 
NL^IlIoL Qis U3 QL PQL ^L NiL'bL PQlQ Lst^si äs OL- 
QLCisQiLîieL ia äivsQLL psQ'duQdL'tzii Lis mLQi- 
miivQ äs sirz-dom, u cD .

Us^'
1 -

o,s

0 0,1 0,?. 5scun6e
^iüO.9. isriurbs^is 

äs isnsiuns con- 
siäsrsi 2

In vsäsres vnliäsrü ssssior OL Iinisri2Lis 0.44) ?I O.4S)
LS oow.psrL răspunsuri!« irsn2itorii Lis LIL-Z-io Is o xsi-turdäLIs

Io Isnrzinns, iiMi-s Z.9, âs vslosrs - o,I u.r., oonLlâsnînâ LIL 
rs pi-SLSnlLt prin 00 nslinisrs, LA ().42), ().4)) tzi prin OL IlniLi-iLLts

IM 0.44), (I.45) > ÜLu^s I-Io.
is bL2L isstölor similLis stsl-inLis QU äivsrss vslori sls Lwpli- 

iuäinii psi-iurba^isi ss posis «LirML oL psniru sdLisri sie wLi-imiloi- 
äs s^sisin in VQIOLNS QOsvIuiL DLi nlisL äsQÜ Io9b rsprs2snisrsL LIL 
p^.In 01) lininriLnio ssis saospiLdilL.

lteprsLsniLr-L LIL prin 00 sud iormL iuno^iilor äs tr-LNsIer lini- 
srs, Ivi-ma utiiL in Lsamblsrsa iuncr^iilor äs ti-snsisi- opsi-szionsls .als 
LLL conlorm ad°,</«iiloi-, âin /S7/./Io9/,/II2/, ss i-ssIi-ss-L ps ds2s 
Oü liniuriLnis (Z.44),O.4S) prin Lpliosrss irLnsioi-wSrii (i.Z).
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I.N Q6SSt OOP SS 6VLIU6L22 SlSMSNtsl« MStrioSlor OOSiloisNtzi, ^),sL1, 
IO) > ?i 1 , in punctul âs i'unchions.rs oorsspunLntor rsZimului perma­
nent conslâsrat, conL'orm rslatziilor (H.Z.1.I) - (^.z. 1 .4)^ âin LNSLL

?uno^iils 6s transfer liniare 
6SN6 LS odtzin pentru lâZ ps dass IM 
().44) ?i (Z-4H) âupâ evaluarea s- 
lswsntslor matricslor cosiicisntzi 
sind 6 6 Worms'.

â.x -i- a
- -H------- ->-^------------Lm 0.46)

uncks:

^0

'Inr p ests operatorul laplaos.

Io. liäspunLurlls tranzitorii 
als U2 rsprsrsntat prin (D ns^- 
liniars §i Ov liniariLats la o 
psrturda^is trsapts âs tsnsi­
uns .

Valorile oosiioisnoilor »a^»Zi ss sstimssLL itsrs- 
tiv prin aplicarea alZoritmului lsvsrisr-^aâssv /)^/, alsoritm i^rpls- 
insntat in Ludroutina "ll"'. O âssorisrs mai âstaliatâ a structurii aoss-
tsi oulroudins s-r-u Lisotuat in sudparaLrat'ul unâs a t'ost util^iî
praotio pontru estimarea iunotziilor âs transt'sr als 00.
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Oapitoiul 4

OM^OIMlLIIOIlL OoNLOLlüIOKIlOK LIHIIOI

4.1. Intnoäuosns
In oatsZonia äs oonsumatoni statio! ss oonsiäsnä sosi oonsuwa- 

toni äs snsn^is slsotnioa oans nu au pisas In miZoans ZI pnsLinta un- 
matoansls oanaotsnistioi oomuns äin punot äs vsäsns a1 oompontâni! 

äs vaniahia manimilon slsotnios oisnits äs si.stsm 1a donnsls Ion:
a) putsnsa absondits ssts pnaotio inäspsnäsntä äs vaniaiia 

^nsovsn^si tensiunii la doi-sis;

b) In nsZimunils äinamios intsnvin äoan oonstantsls äs timp 
olsotnomaCNstios, äs valoni ioants nsäuss, ast^sl Inolt vania^iils tsn 
^iunii Ia bonns sini unmâ^its pnaotio instantaneu äs manimils oanaots- 

i'istios oonsumatonului, ossa os psnmits nspnsLsntanss aosstona pnin OL 
^i In nsCiwunils äinamios.

In oonssain^a, oanaotsnistioils oans pns2intL intsnss psntnu a- 
c^sst tip.äe oonsumatoni slnt 02 iunotzis äs tsnsiuns sxpnimats üs sub 

i?onma nsliniana lis linianiLats.In ^unul punotului äs luno^ionans oa- 
N6.0tsnisti0 NSZimului psnmansnt.

lninoipalsls oats§onii äs oonsumatoni statio! äin oom^onsn^a 
00 oonsläsnatzl In Iltsnatura /1)/,/24/,/25/,/4o/,/5L/»/6S/,/67/,/34/, 
/ILo/,/I2)/»/IZl/,/I42/ sint: oonsuwatoi-II äs iluminat, ouptoansls 
tsnulioo nsListivs ^i oonsumatonii äs ounsnt oontinuu äsnumi^i tzi ns- 
äN6 S0QN6 .

I'onmQ uLuala äs ns^nsLsntsns a oonsumatonilon statioi ssts äs 
impsäanha (nsListsntza) oonstanta /8/,/^6/,/l42/. Hnalirs mal äs.talists 
^i ästonminani sx^snimsntals /)/»/^6/,/67/,/64/ Lu sviäsn^iat InsL In 
mults .^itua^ii adatsni oonsiäsnadils äs la aosst moä äs nspnsLSntans. 
In r^on^s ointza^ In oaänul xnsLSntului oapitol s-a urinanit äs^voltanss 
unon nr-1ahii äs oaloul säsovats psntnu ästsnminansa i'onmsi Zi panams- 
tni^I on 02 als aos ston oonsumatoni ps ba^a oanaotsnistioilon lon iuno- 
tzionulo ^i o sintsLL a valonilon xanamstnilon 03 pnsLSntats In litsna- 
tun-l. ^slatiils äsäuss §i sintsLQ valonilon x>anamstnilon 03? ^snmit 
nox) SLontnnsL'. aosktul'. -dip äs oonsumatoni pnin moäslul unitan (1.)) äs 
(f3, iLollitlnä astlel asamblansa 03 als 00. Valonils Lk^oa xnin- 

^anamstni s^i 03 linianiLats^ s-au sx^nimat In manimi naxoni^ts 
la uilninlils oons snunLatoans äin nsCimul penmansnt âs nâlsninha.

'i fninoipalsls oontnibu^ii als antonului In oaänul pnsLSNtului 
oa^îtot as nsisn-l la unmatoansls aapsots:

n) aiialiLa ionmslon äs ns^nsLsntans als oonaumatonilon äs tip 
olalio pnin oanaotsnistioi äs putsns ?i onsansa unsi da^s äs äats 
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privinä paiamsinii aessiora ps dara unsi sinis2s bidlioZi-aiies;
d) ägäuesnsL LNLÜÜOL L Qslaiiilor äs ealeul psninu pa^amsirii 

63 (M), Lis oonsumLioQiiOQ äs iip i*S2isiiv (eupivLQS isiMies) zi sva- 
1ULI-(ZL io^ psnil^l eiiSVL Liiao« U2ua1s IQ eoNSirTUetzia aeesion evnsuma- 
toi-i;

o) SXplieiiLQSL 6XPQS sillOQ. 03 Lis nsä^sSOLNSlOQ äs putsns zi 
siniS2L VLiOQÜoi? PQQLMSil'ilOI' aeSSivQL PS dS2L inioNlvL^iilvI- LQQSsi- 
bils äin iÜSQLiunL.

4.2. OonLumaionii äs iluminai

OoNLUMUl äs SNONZig SlseinieL psninu iluminai, Lpnseiat la OLL 
2)^ äin eonsumul ioial unban /142/) SS QSLÜ2SL2L in pnineipLl OU äouL 
sais^onii äs eonsumaioni äs iluminai: tz) lămpi vu ineanässesn^L zi 
d) Hupi. eu ässeaneaQS în AL2S. vaioniia eaDLQisQisiioiloQ oonsinueii- 
V6 zi iunetzionals âiisniis^ 03 als Lessior eOnsumaivQi ss voi* äsisrwi- 
'llL L6p^2?ai psniQu liseans eaisZvnis.

4.2.1. iampi eu ineanässesnjZ
^eoLi iip äs eonsumaioQ Lbsoands sxelüsiv puiSQs LoiivL, äspsn- 

âsni^ ^uli>.^i âs isnLiunsL Ia bOQNsis sLls /56/,/12)/,/142/,/146/ ziâsei 
siNM.i?l.i6 03 äs inisi'ss sini puisnsa acriivâ iuno^is äs isnsiuns.

In^sCisiQ^nils oseiiOSQLiies siseiuais in 0Lânu1 unor- tssis sx- 
-snlw.cniQis /56/ au svläsn^iai o inäspariaQS LprseiaoilL a putorii ae- 
tivs tl'3Loi'dii6 âe lampa eu inOLnässesnha äs IsZsa äs vaniahis pâ- 
t^âiie-I, eonsLpun2LtoQi-s Q6pQS26niLQii pnin QS2istsniL eonsianiL ( II- 
ZUQU 4.1)» I'utei'SL adLOnbii.i d^upâ eonsetLno ssis vaniabiiL in timp ea 
lNTwtä^s a enszisnii eu ismpsnLiuna L ns2isisnisi ^ÜLMsniului lämpii, 
oonivi-?.! sxni-ssisi: '' <s(r)

r(t) -
uvâo 6xpou^nîu1 p(i) ssta Luno^is âs iinx woâiLIainâu-sl vLlvLi-ss La 
oîiovQ âs ssoi^uâ^ âo 1s 2 1s (1,^^ - 1,6). .

Vup8 srlnASi-s» is-oxorstui-ll stL^lonsi-o, valoar-ss sxponsntulul 
^SwLns ovnstsnrâ, oseri os xsi-wlta «xxi-lwsrss VL âs xutsi-s-^otlvL a

In u.i'. Llib ^ormQ nns 1 kuno^H puîsrsî

x - (4.L)
-su- Lud 1'vi-wîi llnlai-iLatL ÎN xunoiulul äs Lunotzlonai-s psi-mirusul,
>ürüoisr'i^Ll; 6o l:snsiunos ?1 puisrss sdsorbliâ

/-.r - (1.S5 - 1,6>^v (4.))
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r^oäiL'ivsr'SL îonslunîl^ äo sllmsnisi-s în 2?s§1w ovssls^s^lollsr 

ss moälkloL tempor-uturs âs rsklw L kllswsälul, în oonssoluW -1 x.-

LÎLîsn^s Sk^, âstsrmlnînâ o VLI-Istzls L xutsrîl Lbsor-dlts äs Loi-ms (4^),
ti§ui»L 4.1./142/.

Lxxi-ssln (4.2) xsniru 63 u ILaixll 
cu incLnäSLcsntzs SLîo uäopis1:ä în sxolu- 
sivitnto in litsrnturL, sâmi^iOd psntru 
exponentul vuloarsa 1,6 /9/,/1)/,/21/, 
/24/,/56/,/12o/,/142/,/148/, sau valoa- 

1,55 /I2Z/.
In rs^imurils trsnLitorii, dato- 

ritä oonsteritsi äs timp tsrmios a ^ila- 
Lisntului IZmpii mult wai marș dsoit du­

?i§.4.1. 03 äs putsrs aoti- 
VL a lămpii ou in- 
osOds sosn^Z

r*ntu rsLimului tran2itoriu, rssistaQ^a Lilamontului poats i'i oonsids- 
rstn oonstsntä Hi äsoi SS poats aoospta psntru Iluminatul inoanâss- 
oont Hi in rs§imurils dinamios als 3LL 03, sxprimats In u.r., äs kor- 
MN - 0 (rsListsntza oonstantâ).

4.2.2. lâmpi eU-d^soanoars, ln^^uLs,

Inmpils ou dsS0ZroarS IO §32S utili2ats praotio psntru lluml- 
nn.t olut tudunlls lluons sosnts Zl lLIUplls ou vsponl ds msnouO.

03 äs putsns ^uno^l^ ds tsnsluns 9! ^Osovsntzä psntnu sossstL 
outc^onls äs oonoumatoi'I s ;nt ästsi'mlOLto IO sxoluslvltsts pnln tast« 
äs lsdoi-nton, äutonItL aoosslbllltatzll aosstoO tssts yl, ps äs sltL 
pui^to, Istonlta dlilQultLtz^.loO äs modsllLLOS matamstloL a uosstul tip 
de o oii num ut o Ol.

vstsi-mlnäOlls sxvsOlmsntals psntru 03 äs putsrs aotlvâ iQ kuQv- 
^lo âs tsnslunv, rnportato în /56/ 91 /65/ ^u avldantlat 03 liniar«, 
r-ignrils 4.2. Hi 4.)., os psrmit sorisrsa aosstora sub iorma:

0-0.
- ' -° v - «7- ' 0 1

unde 0^ ssto vnloui'oa tsnsiunii oorsspunLâtoars intarssotist 03 eu 
nxu ubnoisLslor (tsnsiunilor),/56/.

lsntiu tensiuni äs ilimantarv mai miei dsoit 0 v^loara oritioL, 
^r-ccl^L Îu /2°/ /S6/ (°,6 - o.7)^, tubur-1 tluci-.bc.u-
îc> 1 (Ü.7S - o,S5)V , P-n.i-u iLwxl ou vsxoi-1 ä« Ijg, s>oul sl.otrio 
Lo (în oos o^I s). Lsi- our«âl prin IsmxL s. r.âuo. Is -«ro

/56/.
63 ä« k-utor. r«sot1vâ Lunotzl« ä« i.nslun«. ä-i-i-mlnät« 

men^nl în /S6/ Inäloä ä. LS.m.n«» o UnlLrL. xi-opunînâu-s. gl
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?«utru noeustL o «xprssi. ä« ^orws (4.)). DstormluLrllo «rpsrlmeotsl« 
reportate Lase Ln /6S/ svIäeuilLLS o vuristis exponsn^isIL pentru 03 
âs puisrs rsaoiivâ Luno^is âs isnsiuns, 
tleurQ 4.Z, osre âaoâ ss 1in1ari2SL2L 
ln Zurul punoiului nominsl âs L^inotzio-
oars LS 
rsniaia 
PULL in

tz -

apropio ssnsidil 
in /56/ Zi /2o/. 
aesai oa2 psniru

15-° i

äs ^orws.prs- 
Vxprssia pro- 
03, T(v),ssie:

U.5)
Mâs oosiioisn^ii 91 ^âsisrmina^i 
p^niru oiisva âimsnsiunî âs iuburi 51u- 

o^ssosniS) au valori ioaris âiapsraaio.
OL âs puisrs aoiiva Hi rsaeilvL 

tuno-tzis âs irsovsmia, mai rar iraiais 
tv liisraiura^âaioriiL âi^iouliâtzilor

§1§.4»2. 03 âs puisrs a lămpi­
lor ou âssoLroars in sars 
(a Hi b âomsnii in oars

äs issiars, 
6W2 rS2UliL

prS2iniü M ns§aiivs 0U valori
unâs sini

s-au inrssisirai siinssrsa 
Lroului) .

sxirsm âs âispsrsais, 39a
inâiosis valorils als

p 
700

0 00

500

^.00

1 äin iadslul 4.1,

^-C'4.1» OL iuno^is âs isnsiuns 
nls unor iuburi iluorssosn- 
is âsisi'wlnsis sxpsrimsnisl.

puisrli soiivs §1 rssoilvs raporiais 
ls wLriwIls rsspsoilvs âin punotul âs 
L'uno^ionars psrwansni oonsiâsrai.

vispsrsis rslsiiv marș a valori­
lor LK ssis âQiorsiâ ps âs o paris âi- 
i'srsQtzslor oonsiruoiivo als lămpilor 
?i ps âs alia paris ssnsibi^iia^ii OL 
i'ahâ âs ismpsraiura âs-iuno^ionars, 
§raâul âs imbLirinirs al iubului, ii- 
pul balasiului, sio.,/21/. O^assmsnsa 
oompsnsarsa puisrii rsaoiivs ou oonâsn- 
saioars siaiios proprii oorpurilor âs 
iluminai ^kluorsnosni, âsisrminL o âis-

i!pi'su1vb1l8 rr vsIoi-LIoi- Llî sis xutoi-11 i-ssciivs sxpi-lmsts iQ u.r. 
ivnt'ozm ui)-IL2Li xi-e^snlivts în capitolul unmZtoi-. ^osot aopsot împuns 

fie ne iu-vLvntk-.rsa nsparst» a lămpilor tzi s oonâsnsulosrslor 6s oompsn- 
tsi-s. i âe nüm-tensn ou m-inims b32Z pentru ruportnreu putsrii rsâ°- 
Nvo u,>sorb1tL âo lămpi împreuna ou oonlsnsstoarsls propx" Lăutarii 
«stive run n ooloi nnnrsnts ooni'orm propunorilor äin /6S/. !
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. , iLdsInI 4*1.
Vnloills slooislon äs I'S^lL^) L.1s 03 Lis iLMPHoN on äSSOLNOLNS in 

nsnonir^i« IN 1 1
3ni'SL^^ 
dldllo-

Lisoi äs
ClnZ 

^nul^^--^
2k/3v 54/Su Äh/öc<)

_ _ 1968 .E 9,7 2 — -

_/L»/_ . 1972 o,S6 I
. . 1979 — — . -

/6/ 1979
lî,2

.1 -I -2,6
/1^2/ 1977 -0.5 - -0.8
/65/ ISSI I 2,775
/12 Z/ 1962 0,96 7.5S -I -26,6

i/21/_____ 1962 .... .^.2^0. , - -

4 .z. OonsnmLionII isnmlol r*s2lsilvl

In OLisAvnlL eonsn/nnionllon isinilol ns2lsilvi sini Inolnss 
enp^onnsls ZI nsZonnIls QU n^isivLNS sxseniLis In LSN6NLI äln LllaZs 
P6 dn2-I 6s nlensl (ksninLl, nlo^sIInL) SLN äs sllloln (oLnännL äs si­
liciu, dlslllelnnn äs mol.^däsn)/2o/.

vsok^ses oonsiLnisIs äs ilmx isnmlos Lis Loosion oonsumLionI 
sino mn1i mnl mnnl äsoli esls als Isnomsnslon inLN^IionII äln slsism, 
I!?sp^62gnin2 SN 1on pnln 03 äs pnisrs Innetzls äs isnLluns, Lili In N65I- 
mnnlls noi'ürnnsnis oli ZI In osls ii'LNLlioi'II als LSL^ssis unanim L<r- 
osxiniL /3/»/2I/,/24/,/64/,/I2o/,/I42/,/I43/. OIn aossi moilv oonsumL- 
ionii isr-mlel nsLlsilvI sini ns^nsLSniLil pnln ns^Istsni-l eonsiLniZ 
In MN2 mulis InenlnI: /24/,/142/,/143/.

Hvinäu-ss Insn In vsäsns VLNlL^In N62lsisnisl en MOäli'IOLNSL 
ismosnniunll, 00N3lâ6NLNSL LQSsioi* oonsnmLionI ^nln 2?62^3isni^ eon— 
Liooii 6 sis LI)N0XlMLiIVL, Illnâ ooi-S OiL NNMLl I^sninn QN^iOLNSlS Lis 
o-lnun N62lsionl sini eonIsotzlonLil äln mLisr-Ials QN oosL'Iolsntzl äs Vâ- 
nls^Ic L n^LlsilvIiLtzll en ismpsnaini-L, ionnis wlol. In 0Q2 eonii-LN 
moolllennsn pnisnll In nn^oni on isnLlnnsL ^)N6 2lniL L^)LisnI L^nsolL- 
I)I1o äs 1n 1sASL äs VLnlL^Ie ^^iNLileâ (oL2nI ^nnilinlnl Z^ ilo31^) 

/84/.
0 NepNS26NU-^ nI^^VLsL L 03 Lio oonsnmsionilox isnmlol NS2ls- 

l,Ivi insbnls L2 oonsläsno vsnlLilL rs2lsisn^sl slseinlos L mLisi-IvIu- 
1ni eo/iäneion änionIiL moälileZnII ismpsnLini-II äs ns^Im QL.NNMLNS L 
vni ln^sl isnslunll äs LlImsniLNS. In LOSLi saox,ss von äsänes in 
oondlnusns nslL^I äs enlenl p«nir-n Lir Ll pnisr-II LQilvs In inno^s 
äs dsn.!inns oonsläsnlnä VLNlntzlN NS2lLiIvzibtzII MLi s nlnlnlnl eonäne- 

ion QU ismpsnnini'L.
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Ls eünLläsi^ seustziQ a supi'L^smxs 273 i urii
ü DQierialului
MQ /2o/:

eonäuoior oars iorMSL2L rS2is1:orul Luvtorului

1'H " "44" -^ § - k/L ;

§ ^S-6 o 
äs i'or-

(4.6)

unäs - ssis eonsiania âs iilnx -bsrwioa L Oux^orului- iar ssis o 
oonsianiu. âs lsZLiurâ inirs supraisQ^sraiura äln rs§1m s'datzionär' 'F' 
?1 xutsrss aetlvä udkzorbltL Lu uesst rsslNi - x/ ..

?i!Qii-u sbutsi-1 mleL als putsi-11 udsordlts Lu ^jurul vulorll 
äln ns^lm LtutzlouLr, seus^ls (4.6) SS pouts SLI-Is sub Lor-ws:

s

r^.- â^s --^L- ^r. (4.7)
0

äs aliä ^)aris, aämitzinä eos^ieisniul H äs variatzig al rs- 
Lisiivii?1^i1 rsLisiorului eu 1rs mps raiura eonsisnt, putsrss eonsuQLi:L 
Ik ism^sraiura 6 L maisrlalului eonäue-dor ssts:

k - v^/^d Ä S) (4.6)

esre linlari^sia in ^ui'ul pune-kulul äs ^une^loriQ^e LtLtzlonai' ^o'^o» 
6^ esvino:

(4.9)

In I-6Z^M tonmie siü^ionLi?, äin (4.7) nsLuIîâ ensZ-ksnsa äs. tsmirsnL^u- 
rs: ^0 -r (4.Io) esi's Intnoäusä In nslQ^ia (4.9) ss od^l-
Ns lolntzio äinins ene^isnSL putsnii adsonbits Zi osn.Q isneiunll la

LV - 7-^-4-Lk

äs uuvs A2u1bü SXPI'Sülä s^ QOUSMH3bOI7Ulu1 bsimis 2?S2Îsb1v SXVI'I — 

msb Ln u. ^- 1-^6) 6g
L iv - î ' ---------- <----------^7-7- (4.1L)

^0 I LcAtz - Z.6 
! . so

NoCl^înâ So In 2?3poi-r ou 26g, 6XL)nss1a Lk sx^i-i^Lr IQ u.n.

(pnin nsi-oniÄ'ns Is ^0^0) 6s1;s: E
I 4-

(4.49)

V-uoi'IIs M expr-imLis Ln u.r. psntru °Ltsvs m^tsrlsls u-uuls 
oouutruc-^u --on-^ärlloi- tsrmlol rs-lstlvl Ln nosstrL /2°/ 

âstsri-îinQts eu rsInLik. (-.19) ât prsssntsts Lu tsbslul 4.2.
4-u eum rs2u1tS äln tndslul 4.2., vslerlls Lk si-putsrll »e- - 

t1v° iu luneV« äs tsn.luns. rupertnts In mLrlmlIs eersexuäto3rs 
vse^,u..ui uemlnul âs 1 une^enars, au vslori sproplsts as âoi,p°ntru
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. iLdslnl 4.2.
VQloi'IIs Lk Qis UQOI' DQirsriQiS lolosits xSQîl^ SONQ'Kl'U.QtzlQ cruv^vars- 

'iOT' -dsniuiotz i'SLisiivs
UL^S^iQlui

I'SLislo^TUiui
Isw^si'Q'Lura 

äs iueru 
/°o/ W/ o

Ltsot äs 
rsslnz

OnLO^iQo 
dnISLiSoxeLS 

^Onndo^nnd^ (Li 0)^.
OiLiiieini'Q äs 
moiibien (^OLi,.)

Oi-Qi ii

ioZo 
9oo

_ _____

Lava

ZOO

1,15
1,2)

1,SS

0 
1,25-10'^

. L'67^.10"°

2,6).1o"^

(-o,Z - -o,d) 
lo"^

2
2

. _ L.LSL_____

o,S7d

2,2 - ),1

QliQ^e 96 d32L 6s niolisl ?i psnti'u oai'dor'unä. Rsx>i»6 2 6niQ2?6L rsLis^na- 
I>sloi> (^oni'e o-tziQNLis äin sossts LliL^js x>z?in 02 äs ^ipni r?S2isisnia4 
eonăis^kL esis QO^seiQ. In sedlmd 02 Qis rsLis-koQrsiOr' son^s Q^ionQlrs 
6in äi^Llioinnä äe moiibâsn sau âin L^Lkii pr'SLintL Ldatsi?! snbsîan- 
tziQiS iQ iS§SQ PLil'Q'biQL » Saraeîsrisi1QQ OoQSNLQ'doi'ilvI' äs ti^ I'S- 
LiL^sn^Q LonsinniQ. 2s imxuns oonsiäsi'Q^SL QQSs'dor tipuri äs NONSUML- 
dori iermic-i prin 03 6s iorms gsnsrala (1.Z) al eLror paramstrii sint 
prsoiLL^i Ln tQdsiui 4.2.

4.4. NsärsLoQrsE (Oonsumstori 6s eursnt eontinuu)

Nsärssoursis 6s putsri nominais msri §i rs^lQ^ sisotronio so- 
ii^tient nu clsvsnit in ultimul timp consumatori Irsovsnii Ln LLL /17/. 
lonüsnoa lan^moäis äs (5 - 7)K âin consumul totul âs SNSI-LÎS sIsotrioL 
/1^../,/I2o/,/I42/, Lovins mult msi wuns Ln xolunils äs ssroins Lstori- 
tu zstimuiui äo lunoiionsno xi-sotic; oonstsnt ni LLsstoi-n.

^linoi^iulii sonnumütOni nlimsntn^i ^>nin intsimsäiul ns — 
äns^osi'sloi- nu tont oonsiâsnsts cuptosnsls psnti-u topinss aluminiului, 
u^inois ptzritnu pnoâuLSnsn olanului, instnlntiils äs gnlvsni^sns ?i 
o!0!iais, inatula^lilo Le Lnosnosns s dstsniilon äs aoumuladoni.

4 .4.1. lvIvLslul Le^bnLZ vsntnu^no^âns soano 1^ Ls^putsrs, /1/ 

I!sL:-ll8oans1s äs mnns putsrs oanstau Ln §snsna1 ^inti-un numLn

Ln uenis9Nli^i QoneetL'ds 
LnnL ä^L'Q^ni s

HÎ/QQN 9Q2?Qisi, ILSQQI'S ^NI?ni2Lnä

una ista âs oss1s1tL 6u o Lstlsl <io oonLieurntzis
-tlQI'ii 6s QNN^N^ Lvntlnuu ns 

li;« -

//^S/,/-iS/,/142/.
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SS pouls 'okhins UN M2N6 NULLT? âs 
we în ^susâunsL eontinua âs îs 
LisânsLosnels pol; LI âsei moâsIiLLts 
PNinin-0 siNMNL Mnts solllvslsntä 
släLSn^Q^L eu. o ItzNLiuns sinusoi- 
ân!3 In bonnc, Lân2 ns^ne LsnLsnss. 
Lilinelon pQkilvs (LiZünL 4.4.).

On potiibiliiZhi âs nsZlsH 
ss eonuTâenî^Lie uedimbanen ^lotu-

xuisuni, nsLuItînâ âisionsiuni Lini 
bonns, ekisn Zi Ln sdssn^Q Liltns^jului

Iul Lnîneî tnnnLLonmLionuIui âs 2- ?i§.4.4. LedsmL se^ivLlsntZ eon- 
Ü.äliwnLuiü (âeoi n nnuoniului âs siâsnstL psninu nsâns-

sosnsls âs puisns.
tnQNLLonLnns, I^îs- )» ssu 2 nsae- 
iun^sî dedinei âs ns§Iso ssiunsbils, peninu nsânssosns eu âioâs, Lis 
nioâiLleQneQ un^iului âs îniînsisns, L » xsntnu eels eu tinistosno.
^onts uessts msdoâs âs ns§Is^, âs Zi âiLsnits, ^ot LI moâsIiLLts xnin- 
tn-un LinMn nsânsson eoniLnâ sL, iwpunînâ limlis säsevsts psninu un- 
Ckiul âs întînLisns, A , (Li^uns 4.4.).

. OL âs putsns seiivK ZI nss.eiivL Lunetzis âs isnsiuns 
nie, neân^L^sns Ion 

Ineou^uninâ iensiunss îs bonnsls neânssonului Zi putsnlls 
?o ^bsonblis Iri ns§imul ^snmansni âs nsLsnin^L es lyLnimi eunos-
euls, tzs iînmLns^ts âstsnmlns sxxnssillon putsnllon k,4 na^ontuts 
Ia ?o Luneris âs tsâslunsa U âs îs bonns nopontaiL Ia OL
sls n-'âns conului se von eonsîâsnL Ls^a âs bonuels ssls, âu^L InsesLon- 
msionul âs Lllmsntui's, QessiQ Inelu2înâu-s6 în liL. 

Oonslâsnînâ Isn^Iunss eoniinuL âs In bonnsls eonsuwntonului
âs eunenb eonilnuu (Li^unL 4.4) âs LonLL O? - XO, unâs X ssio o eon- 
sLcuiLâl es âsiiinâe âe tîxul nsânssonului ?lun§tiiul âs întînLisns S. ,/17/ 
/!)6/, 03 i-enlnu nsânssonul LânL ns§IsZ âs euneni nsLuItî:

vii M - 3

SLu 1nti'o<IuL2nâ mărimile rLpor-isis (u.r.): 
v - S 

l'r. - 1 -"^ -

UM°: L, - ^/(v-^) L (o,2^ - c>,75). /S6/ ss°^i51°3îl2 --loi-Ialis

mînllni eois pnselLQlL în LI§uns 4.4.
05 Ü« Mto-6 1-sootlvL ^otzls âs tsnâns sx^i-lmatL In n.r. prs- 

-:1nt8 aoslsnnl M 03 âs xutsrs L--11vL. âs°Li-s°s nsel^Lnâ xutsrss
âs5c>^^ba sZ rsactnntzs âs oomu^tzls. p^snsn -b-or-dliZ âs ns-

4 - ' .is â, /17/. P-nrru A oonânt,xi'°2kiS Lessel 55 tunstzl. 
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âs >.snaiuns La Hi Misrss sLiivs axpi-lmstS IN u.r. (y -r .
In LLLUI xi'SLsnisI ns§Isiâ1 äs QUI-SNI, xntsnss sotivs sbgoi-- 

biia snts LonLtnnta, âsLi slsotul sau âs ns^Ia^ esis nul,( Z?/Z v - 0) 
Ian kudsnss i-ssoiivs absor-di-ds rs-uIîS în sssst 022 äs lon-usî/V..

O -L-
^.19)

unäo on^lllul äs oomanää 68is äsUnii conloim^ nsla^isi:

X/1 - (4.16)

Li pui 6nii neaoiivs IN naponi ou i6nslunsa)sxpnimai IN u.n. 
NSLUIII:

'Z «„/ Z U-. - li^./ (ainÄX/u^I^H (4.17)

In oonssointza, âsisnminans 3. VQlonilon pLNLmsinilon 02 als ns- 
ân6L03N6.l0N implica OUNOa^igNSL wanimilon sals slsoinios oanaoisnis- 
iioo Ln nL^imul â6 lunotzionans penmnneni oonsiăsnLi (L ,0 , Z(,x).
In cnLunils LV 0ÄNS NU 66 âispun äs sulioisnis âais psninu ästsnmina- 
nsrL sxnoiâ a panumsinilon 02 als nsäns60LN6ion ou nslatziils pnsLSQiais 
mai 2U3,SS von OONLiäsna valonlls Ion nL^on^Lts Ln II-dsnaiunL. In soss-t 
ssnr^^Ln -dnbolul 4.). sLn-d pns26ntais vnlonlls psrNnu N66n6 3oans 
lân-I ns^Iu'j âs oung.n1; ^ubllOLds Ln IL1;6N2l;unL:

Isdslul 4.Z.
Vnlonl oul;6 Ln IIIsnstunL psntnu sl's o'ksls äs ns^Iu.1 als nsons 606N6 Lon

än.nSL^ blblLo- 
ZnalLoL 

ülsoi
Ln6^? _____

/6/ /21/ /21/ /96/ /67/ /119/

_____ 9 ^/3 0________
6 <vLv

Odos nvnhIL

_ _NS_
2,2

_ I - 4 _ 
9 - 8 .

Lis oino- 
ovlwls

_ 2,1 _ .
1,6

02lns äs 
aluminiu

. 2.2 _ _
2

2,2 _ .
2,7

. 1,2
0

Oolli))onLLNSn älnäiüLoä Q nsänssOLNsIon Ln OLLuI VLnlL^IIIon N6-- 
vläo Lis îsnLlunII l6 Vonns ssLs InIIusn^Liä Ln iuoä äsossvl^ äs OON- 

äs Llmp msoanLos als consumaionllon äs ounsni eontlnuu PS 
LNIL LI üllmontos2a. In LS2uI nsänssosnslor äin InäuälD-lL slsotroc/ic- 
sniLa, pnineipLlii LonsuD-lionI äin sLsnsiâ LalsL^nis äin hsns nonslnâ, 
Lün^.tantsls äs timp sis ssroinii svlnâ vsIor-1 rsäuss. ^Ltsvs-2S<-Imi 

äs 6scunäs /96/, ss sonsiäsi-S säoLvstS i-sprs-snl-si-ss scsstons ZI Ln i-s- 
... . . /^/./^6/ L3U pnin Impsäsnia oon-^.IMNN^ Lö il'NNLNiONNl PNIN unisnv X

sLond-L /LL/.

BUPT



- So -

6âp11:olul 5

6^6LML8lLri6IIL 31^1168 
WKLUMr0KII,08 WLIklLLLl 

5.1. Inîroâuosi-s

03 als 60 ss odtzin practic LI« prin iäsntiiicars analiticL ps 
dLL3 asamblării OL als 00?, consiäsrats cunoscute, /6/,/?1/,/4o/,/io^ 
/1?1/, Hs prin lâsntificars experimentala 91 estimarea parsmstrilor 
P6 ba^a âatslor obtzinuts prin sxpsriments activs, /99/,/59/,/64/,/39/, 
O5M P^'5iv6 /llo/ ,/1^9/ efectuate asupra 00 CONSiäeratzi.

In cac/l^l prs26ntului capitol SS aboräsa2a problsmsls Lpscifi- 

ce,iäontificarii Hi estimării 0L Lis 00 atit PS cals analitic-, (§.5.)), 
cit ?i sxpürimentalä» (§*5.4) > Lna1i2inâu-S6 staâiul Hi mstoäsls sc- 
tuals privinä iäsntificarsa 00 yi propuninâu-ss mstoäs Zi alsoritLS 
aäecvate ästerminLrii 03 als 00 in spscial cslor âs tip inâustrial.In 
veâerea efectuării âeterminărilor expsriwsntals a fost conceput yirs- 
ali^at un echipament âs mLsura §i Lnrs§istrsrs aâecvat iâsntificZrii 
03 Hi 06 als 00, echipament utili2at in caârul tsstslor experimentale 
efectuate in statzia âs transformare 11o/1o KV dumbrăvitza^ /io)/, a cL- 
ror rezultate sint prs2entate in capitolul 7.

Deoarece at.it iâentificarsa analitica cit' Hi csa âxperimentalL 
a 00, Datorita particularităților acestora, implica estimarea aprio- 
rica i- formei âs reprs26ntar6 a 03, in § următor se presintL o anali­
za critica a formelor âs sxpnimL2?s a 03 in litsnatanL §1 o sintsLL a 
valonilor panamstnilo? acosto^a, in vsâsnsa cnsanii unși ba2s âs âats 
co^0Q^>un2atvans Hi a vsliâanii nsLultatslon ob^inuts in päntzils apli­
cativa als lucianii.

^vinâu-as in vsâsics. inilusnt^ semnificativa a componsanii pu- 
tsr^ii nsaotivs ou datsnii âs oonâsnsatoar-s statice Zi a pnsLsntsi KS6 
asupnu valonilon panamsti'ilo2? 03 als 00 sxpnimats sud ionma (1.)), in 
caâi'u.i pi'62sntului capito s-au âs2voltat nslatiils âs calcul Hi s-su 
con5^-tii u.it âia^i'^s cons Lpun2atoL2?s ce psnmit o analirâ cantitativa Zi 
calitativa a acsston inilusntzs asupra valorilor parametrilor 03. Oon- 
cluai^le arztisl rezultate imprsuna cu csls obtinuts in^ capi țolul 2, 
pi-lvlnâ W âls m au psrmls sluboi-sr-oa M161 pi-oosâur-1 6s LSâwdlsi-, Ü 
03 ule 66 âsnumlî« "äsouxlats" svînâ 1s ds-â â«c-up1sr-â 63 6- pui«i-. 
activi âs osls ss Mtors i-saotLvâ sis L-I oomxonsnts.

6onoIuLl1Is, wsioâsls,pi-osi-amsls ss c-sloul ?1 sokIpL-sntul â, 
»,<m« » »'» °""»'°""' "
«OE «»»«» u—°°»"i -

plicativs prs2sntats in capitolul 7.
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Dnin.oipL.isis OONinibuhii Lis Luionuiul in onänui Lossiui OLpi- 
ioi L6 NSiSNQ IQ!

1» QNQli2L ONiiioZ PS dQ2L sinis2si bidiio^NL^ios L i0NQSl0N äs 
N6PN626NiLNS L 00 pnin OL §1 L VLNLWSiniloN LOSLiONL;

SdLdiiinSL NSiL^iiion äs OLioui 91 LNLii2L iniiusnlsi oom-^ 
PSNLLI'ii puisnii NSQOiivs ou bsisnii âs OonäsNSLioLNS sibilos LSUPNL 
VLivniion psnLwsiniion 03 Lis 00;

,z . SindONLNSQ Qi§oniim11on §1 PN0ZNLMSion äs OLioui äsnuwits 
"OM" Zi "OLD" psninu LSLmbiLnsL 03 Lis 00 ou MD nLäisis Zi nsspso- 
iiv ou MD oompisx buoisis;

4. siQbonLNSQ unsi msioäs äs LLLmbisns a 03 Lis 00 bL2LiS PS 
! "ä6oupinnsQ" 03 äs puisns LOiiVL äs osis äs puisns NSLOiivä ou oonsi- 

!äsnLN6L ini'iusnlsi DLD; , . ,
LU^iiLQ iniiusnl« îi pLNLmsiniion sisoinioi si MD LSUPNL 

vsioniion LD Zi siLdonnnsL unon äis^Lws os psnmii LpnsoisnsL iniiusn- 
^si io^ QLUPNL ptlNLMsiniion^ 03;

6. oonospsnsL Zi N6Lii2LNSL unui soDipLwsni aäsovai inNSAis- 
inunii mLnimiivn sisoinios Lu osänui issision sxpsnimsniLis Loiivs 
peninu äsisnminLnsQ 03 Lis 00;

7. siLbonLnsu Li§oniimuiui Zi pno^namuiui äs osioui äsnuwii 
"IDiDL'X" ps.nii'u pneiuonLNSL ns2uiiLision LLsunLioniion sxvsi-imsutLis 
in vsä<-nsQ odtzinsnii pLi'LL« ti-iioi' 03 Lis 00 bs2Lt ps LLOM/lD pouäsr'Lis.

. L. ^nuiiLL siLä iuiui LOiuLi Li i-s pi-E LSntLrii 00 pi-iu 03

^.^.i. ^6 US 'Lis

Doi-msis äs sxpi'imL^s Qis 03 Lis 00 pr»62sntLis in iitsr-QiunL 
Lini s: i'-?6m äs äivsnQiiioLrs 03 ui-msns Q âiisniision moäunl äs obli­
nens Q nosLionr^L äivsnsiiatzii pLNQMsii-lion pnin OLns ss äsiinsso Zi 
L LiLismsion äs uniiatzi äs MLSUNL uiiii2Lis. ^siisi, in 1'unotzis äs wo- 
öul äs obtzlnsi's, b.s aistin§ 63 ob^lnuis ^r-Ln 28MvdlLi'S3 63 als 66k /3/ 
^.2Z/,/IZI/ KLU prin snijMnrs ps dsLL prslusrârilor sistlsti^ss n ästsr- 
mLnLnIIon sxxsrim-ntnls /6S/,/77/,/S9/. --3 nniiS^ cis m°sui-3 psntr-u 
^isrs, dsnbluns si 1'rs--vsniä ss niili-ss-s ils unl^i^s sbsoluis 
^1/>/'^/,/6S/,/SZ/,/14S/, iie unii-ILils rslstlvs rn ssi-s mui-imils äs 
^L'sLnt'm-lrlmjls no..1ns1s sau osis äln r«LlmuI äs inno^on^s äs rs- 

Le-r I- () v , /3/,/2I/>/S7/,/9I/./11o/./12I/,/1Z1/. In înnsîls 
n.iur-/pEm^l.11or P^n ssr-s ss ästinssc 65 als 66 ss älstln« sx- 

pne!i in onns pLNumsinii sini: 
' vonäsräls sonsnmulul äs ilp ImpsäsntzS. our-sni ?1 puisrs -on- 
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stQntQ In oonsumui total sl 00 /67/,/67/,/129/,/lZI/;
LII In punotul äs I'. notzionQi-s äs nsisnIntzQ /6/,/99/,/67/, 

/91/,/1o9/>/lll/,/l20/; 1
- oosilolsntzl ^LnL Lstzinliloa^is H2I0L sstllnatzl ou ILQM? äin 

OL äetsi^InLts sxpsnimsntQl /91/,/69/,/77/,/89/,/9)/.
/vlnä In vsäsns aossts aspsots, In onänul pns26ntuiui §, pg 

bQLL une I slnt626 dlblio^nallos SS S^SotU^SQSâ O LN3ii2L L pninolpL- 
islon io^IIS äs I?epN62SNtQN6 3 03 In litsr-atunQ Z1'LS Lintstl2SL23V3- 

lonläs PLNQM6 tn'iion QOSStoNQ. lisisnitoi* In VLionils P3NLW6 tnilon, L-QU 
äsLVOltat neia^II äs oaioui. aäsovats QNLli2Si iniiusntzsi QLUPI-L L06S- 
ionQ Q oompenLQnil putsnil nsaotivs ou baterii äs oonäsnLQtoars sta- 
^ios.

9-^*2.. ^vrm^l^ äs^r^^rsrsntars, Lis, L3—alS-00

irinoipalsls iorms äs sxprimLrs als 02 als 00 prsLsntats In II- 
tsratni-Q 5;Int sinteti2Lt6 Ii. tLdslul 9.1. ksisritor la sxprssiiis 03 
reäute In 30 63t tadsi 36 iao urwatoarsis prS0i2Qrir

a) pQrQMetrii Li OL slnt rspi-6 2sntLhi äs Lk Qis
puterii Qotivs ZI reaetivs In I-Lport ou tsnsiunsa ZI trsovsntza sxpri- 
matL In u.r. Lemnliioaiiile oslorlalts notabil oare LU intsrvsnit In 
reiatii slnt prsoiLQts In ni^Iwn ooioLNÄ 3 'dabsininl;

b) OQ MQnIml äs d32Q psnlnn sIstSDUi "psn unit" 2-QU OON^Iäs- 
r-Lt MQI-I-Ulis QLr-LotsnZ-Ltlos äln r-sZImui äs ns^snlntzn io'^o'Oo'^o^ 

j e) vnior-Iis PQI-Qmstniloi' 03 oonsIäLi-Lts slnt pn62snt3ts lis 
sub IONMQ pin^sl äs VQivnI Qis QOSStONL, ils pnln 6 XPI-IlUQNS 3 03 QU 
60 6 11 0 i 6 n I num 6 I' IoI v

^NQil2lnä QNLQMdiui äs ionms äs 6XPI-IM3N6 Qis 03 Qis 00 oonsl- 
Ü6NQts In iltSNQtUNQ, PS ilngQ QODSNt anlli 6 slsotunts In QOiOQNQ pntl-u 
Q tQdsiu'IuI 9.1, 36 pot NSMSI-äL UNMQ t oans Is 33p66ts ^snsi-nis:

1. tonts l'vl'msls äs SXPNlMLI-S als 03 1-sänu 601-sot OOLPOI-t QI-S3, 
0^) .in VQN Q^II neäuLS (lloA) Qis MLnIllllioi' äs LlstsL (tsnsiuns ZI 
tn6cv6nhv In ^unui VQioniion ^0*^0 äl^ ^6§Ilnui äs ns le nintzä;

' 3^ sxp.nssliis NSiinlQNS Qis 03 PNS2lntQ valoni Qis PQNQDStl-I-
ioi' extnc .it äs äIsp6i-3Lt6. ^osat aspsot SS oonstatQ oitiai'In 0Q2ui 
üLiLlul^sä 'rix äs ooiiLumal-oi- consiäei-st LllöL Ln i-SLâi-j. âs tuno;1o- 

vN's ââLciiis /ü^/,/89/,/d)/»/^^6/^ >
> 1)^ .:onulu7,1s, ss poars L^lr-wü oL i-exi-SLönr^sL OL pä --si-ao-

ILnî^â^ts în puntului âs kun--^°nni>s âs r-slsi-intzL-
°u ^..fsr-Zoni-S ^xr-s-sntLnââ pr-ân s^rsslâ nslââns. Lin sesst
^°°^v un ^.ns nn«Ln âs lu°^^ /3/./)S/./91/.N2°/./I42/ âoss^L 3- 

vtzQLtA I'onlilQ äs 1'6pi'c2 6ntare.
BUPT



- S) -

« I 1 -r4 ..

5,

4 ' 
co
5i

5l 
<i-I

O 
o

5 
c

k

L 
c 

c.

1 
«
1

l 
)

l

l 

! 

j 

I 

» 

!

I

I 

I 

! 

l 

r 

i 

l 

!

kv o 
aN c^t

-n-t O 
5l7N 
i-I
kl O 

4^> O' 
o .> 
2 o 
kl 5^4 
O..

lai 
1-4 4^ 

rr 
5-1 -1-4 
?

>4-i 
N kv 

<1-1 5-1

al 
c4 <v 

'»-i 54
54 Nl 
cü 6 

-i4 o
Ü 

-i4 4->» 
.--i O

U 
co 2 
o

O 5^ ,
6 54 ! Q
O O 4-^taN ^4 1 ^4-»

-r4 n4 O
5l 6 j o kl

<s-4 -i4 »r4 kl
54 j <4-4 c^_,

5-< >a1 «v
cv 6 I O kv
o O.»o

an Ä I

al <v t cü kl
- 6

o cü di)
54 «i4 t xcü kv
al 5i d, 54
M j cö

-!-^ i aO
o kv -s-t
v) 1 1-4 an
5-4 -r4 ä
O D l -i4
OM -o o< .

6 l a>o 
^at <'4 » ' kv an o

54 6! -4
6 4» V 4 c>

co 4>l 4 ^5-4
co kv co co Ä
a) ^4-1-4) (v »f4

co x.< o> V
OL-r4 1
1> -,4 V r4 P-! oü 

cr; ü pq kl

cr

^4

. 4-4 
cö

cxj

'O 
^4 
O

<v

<Ü

al 
>

k4

r

kl 
kl

o"

co^ 
o o

-«4

»r4 A V 
54 -r4 -4^
-^4^» co 
<v co 54 
6 kl 
Ä co co 
54 )cr! 
co co 6

V 
- 54 54 

kD co Q 
. 8 «-4 

cü -r4 »r-4 
D 4^ O 
6 co-^4 
kl D 4-> 

-r4 co
M 6 
6 -r4 54 
<v 54 W 

4^>
O 

kl)Ä co 
o 6 54 

i4 c0 
4^» 6 o 
54 54 
O D cü 
k^-^» d4

54 ^co

kl D lV 
<»4 co Q<

» 
,-4 ? 

fl4 cü O« 

H Z w 

6 co 
-i4 

kl 54 
O cu 4^ 

L>. kl 
-r4 ^<.-1 
4>» co co * 
co co
L D 54 '

-.4 4- O kl 
4^» <0 ^4 
M ro-i4 kl 
D -7-l 4^4^

Ä

4-» O

c»-, 4^ 
1-4 kv kl
1-i <v O D 
4^i-4 O 
kZ D kV
kV 40 D 54 
i4 54 1-4 
O kl «4 kv 
i4 O s4 54 
<4-4 O
4V kl r-4 kl 
Oi4 co 54 
o

54
O t

.4-» i4 j
cü 54 ral 
O Q 4^ l 

-.4 kl

-.4 6 an 
1-4 kl <v I
cl« co 54 
kZ 6 6 !

-s4 O i4
O I

-r4 
-<4 kV co» j

>cN Ä 4-» 1
kl 

kl co kV I 
kV co 54 

kl l 
kv cü o 
54 !
tkc,)al - 
D 6 w I

8 V 

kv '
i4 «0 kllcül 
kl O 0.4^ 
4^ lll
n4 co c4 lü 
4^ O ^4 4-»1 
co co
kl D klt 
O 1-4 kv o 
lo cü an o!

I 
'

M ö.

-i4 t
4-> co

i

ül cü «j 
54 kV

>al kl >1 
rl 4-> -.4 

-14 « 4->1 
6 co o 
54 alt 
kv ^al v

54 54< 
kv <v 
'O 'O -^i 

-4 -i4 
a) 0) 54t 
M 6 v

o 4->t 
o kl,

QI
-<4 kl .
i4 cüs
4-^ P 
kl . 54t

--4 8 cot -^8 A
O kl O 
o o ot

az
t o ux

1-I 
v)

a

s- 
l

e, 
o

.,.) 
co
4-r 
M

54 
O

o

00

54

^lN
>! !
k, I <

o
alt l
XI O'

'..

r-
'' <1

1 « 
. kl

! ! o"
kv 
ot i -'-

t t 

! !

<4-4
5-4 

^4-»

7l

!I

k^4

1

1

^O

I

n

4-

<

kl 
O'

O

45X

O 
II

o 
1^4 
c/x

o
I
o

cx^ 

'<

kl 
kl 

o'
-5

i

«------
kl

cxi kl 
kk>
<

cxi i
4- c^

II
kl

II

-I-

XO

O

II

X 54 
al

^70

<4

cxi

(XI

l

Q

II

o^ 54

.7l
II

54 
:>

(XI

Ic- 
l

-t
50 

»

54

I j

l

54

(XI 5k 
7k>

4-
54 

kn
ux

u 
^54

t 
t 
I 
I 
I 
I 
I 
I 
t 
t 

—1

5:
5> 
()

5--

o 
co 
54 
al 
o

kv 
-1

!-t 
co

5.

Ij^

!

-

I

4^» 
Ot 
Ä

'O 
l

l

I

<14

<

<r4

4

<

II

<

<4-4
5-4

<4-4

f-i

ii

k4 
t^>

I cxi
1 cü 1-4

i ' .
k4 -

1 o
t II n

! cü

l^x 
< .7

O^

II
II 

kl 
54 O.

ccx

cv
70 

cxi ccx
.xl c-0

1-4

. E

5^4 74

(Xi

t

o

II

kl

kl
-

"i?

54
s -4

(XI 
kN

II

54

5«

(XI 54

' ax

- 54 
kN

(X!

II
54

t 
l 
!
I 
t 
l
I
1 
t
I 
l 
I

I
I

-I

k'l
! co

5,

l 
o

-14

.Q 
,4 
,Q

ic4j 
o

-1-4 j
<4 4 
lüt«-l 
5k

M

1______

ux
XO

XL
XL

>

BUPT



84

c--.

I r 
! t 
i r 
! l 
i l 
i t 
! !

i
. k-t . 

6^ 5-4'1-»

5-1 o cü
54 - 8 6 

6
-r-< 6 <0
1!) 14 <^4 4»

-s-I M
4^-.-> W.^j 
cü ro 6 co 
54 '.-» r—t 
6^0 cü

! 
!
l 
l 
l 
l 
l

I 
O »
LU 2 
6 041-i . 
O co^ai 
o.f-, >

-<-i
D -4-»

4-> Ä O 
6 cü

8 5-1 cü 
Z 6-^4 co

» 
oo 
V 
54

w 
>

O 
co

«1 
«! 
ö,
8' l

» ' l 
1-1 .'
v) « 

1-16* 
6 Q)cNj 
i-i O 4>» 
6 Ül 
4- 6 D

>t 
Z.^1 

6<)c0 54 
-5^c»-4j 
6

XN

co 
L» 
s

4- 
ca
D

t
54 i V I LP
D D '1-1 V 6 ä«-1
64 54 co 4- cü
w D 6 1-t

1-t 1-1 54 04 6
'LZ 1-1 ec» s-11-4

54 X 6 54
D D <v L) cü 0

X2 4- 1-t 5-4
6 cü^al4^Ä 

s Q. 6 ^1 co > 
D O cü 0 .
54 .-^4

6-7
.̂ 

sp 
pN

7

co 
54 D 
co—> 
0 .--i

54
6 D 

c^4 4»
6 

i4 LU,
6 

f-4 6

I
-t s

cu 
X)

'i-t 6

1

o>

<^4^.

4» 6 
O<^4 

<>-4
co D

V cü
4- Lj 1 4-- o 6 

cü 6 -l-i ^>cü
l co o 54 5-, 

» co <v 1-4 o
6 Di
54 54 cv

4-1-4 w 44 0 .
54*-; I 1-1

6
8

6 s 6 6^cü
-1 « 4^

Z

! t co 6 l O ^cü '6 4- 54 c^t 6 D i co co lai O 6 >cü Z
71 INI i4 Li 6 -.-I >cü< '5-1 cü 4^ Q 72 w co '>"2 44 D co g co co 6 co d4 co m cü -m 6I 1 cü U4 -m ! M 6 O LU4-- 54! D r-<i 4- 6^ V 6 6 cü 6 co 6 6 6W !-ü O L> M l-U 52 6 54 '»-1 » 6 D l-1 cü M <54 O co 1-1 cv! ) 5-1 2) 2 l 'O 6 <n4 Oi l4 ^4 <5-4 04'1-1 4- O co 0 5« 4- 0 6cüxü 4» cü cv 6 <s-4 D i4 w 6 6 54 >cü 6 cü 0!^! 54 4 - cü ^cü r 6 o. o tv r D '( 4^»i O cü 3 cü 4» V O <v co D 0 0 54

D cü O 4^ 6 6 sä^ 4- co 60 i4 4» i4 .54 0 ,-4 -m Q »
! t > o. o r o -1-4 >lü co >j 0 a, LP 54 00 6 e-l 1-4 cü cü 1-4 )LÜ

-f-t o cü 54 4^» cu4-> 1-4 D 6 54 xn cü 6 "1-1 54 54 4^ V 2) o>l t co u- i-4 4-- ! co cu 6 Ä 4-1 54 c0 vo) i4 6 1-4 4- > O )cü 8 D 54 cxi «o O 6 > co
Oxü 6-«-» co 1-1 co o > 0 O 6 4- 1-1 O 6 îi l 0 4-» <v V XI « « -L1 « 6l i o 5-< g l ^-2 ^2 'f-1 0)! O O Oi 4» 5-4 54 O 6 O 6 6 4» 6 n 6 D Otz
o Q --al co > 54 V i-l c0 6 0 O V V «0 O 2 O Lti-t O D XI

r ! oü 4^» co l dO co 6 ^4 D 54l i"1 4-^* 54i D i4 V 4»^ 0 54 dS co o< 0, 0, 12« ü> o, 0, cv XO
co c^? cü c0 >-o O 4^ 1-l O Ä «^»2 ^4 cü 6 vü co Q 1-1 V I^X

r t -L» 5< 8 D i lv o o >! co 6 oi 0 w 1-4 D 0, > <^4 I 1 1 '1-1 4>
s—I rv <v » *î^ D 6 54 > 0 co 5, 6. L) dO 5c cö

! I 8-.-1 co i D 4-- co LU t 54 ci-, ^Mi «»4 4» O V »54 54 «v LP Lp Lp
54 54 6 cü 6 54 Li <6 0 04 54 V co 1-4 4- 4-» 4» <Ü 4» w ^4 54

i i (I) () o V l O co co M D «i O 4> cü cü 0 6 D co v- Lu O eo cü >cü I.1X

i l
5^4 co O o

!
n -5- ?4 ro c?4 

l
lL, O w >- w co ni 54 <v 54 LU Lu LU > cu

l 1 1
l ! I !

cxi 54
i l t 1 54 i O'

ux
l t 5i 5<« l o i »»

lN ID < — Q
! !( ! 1

-t-
6»

- cx cxI
cx> L 4 

54
j i 1 7D ,. i cxr LP co 7D

-5 D 6 ' LP LP px

! ^3 i» z -1- ' r Lp i 4- cxI 4.
4 

cx. 0

! l
!D

! 70 ^i- 
^-c

r ' 6 -l-
Lp 54 c>. ^-4 ' 7V cxi

l i il ! t-4 l 6) ^0- L)
'X c> Lp 0

l i 5 c 54 L 
ii > ri>

ii

5^

! 
j

u t

54 I

5-1

«i

11 i«
»

54

II

5
»

54

1 I !
c.v

l 0^ c? Li c>

l—
i !

l
i 1 0

co i4
1-1

j 54 i i^-4 6 5; 4>»
i 70^ co

6 cü

V
N Xi 6

l ! c 7-»^
,--x 4 i4 O 54 cxi 5c

t !
xo

<? l 
« -5-

^tr_t 

(X/
co cü co
61-1 6

SN < dO 
O«

' <1 
-<4 c>

l I (XI 
« l

.7) i

'(XI
4- »

cxi do
« I

4
4

4,

O 54 0 
0 4» 0

O 
O

I
?
4

4 O

O 7i
! I 
l l

77>
II

7I 4- 
c0 5-4

I
1

rs I s
0. 54

6) cxi . OX
1—4

O 
LU

s—1 c)

LÜ II 0 --4 ii 4 II Xi
1 l sc. 5ct j, i Ii II l! LU

! !
I l

!I - i
54

1^
! 
l

54 i 54 0 7
P-. 04 0.

5 75 O.
5 

5^
LU 54 L)

I s
^-r 

i i

2 2 ! 
«

'1
 

rs/ «—I

U- L---------------- l------------------------ *

BUPT



I 
a I
Z >
Z >
Z >

L ' 
z

« z
Ä î 
o 

g

j 
6 
Ä '

-
k^ i ral

'
D L 
d4 
a, kl

o, 

« Ä

O rar 
I f-< A l

0) ->4 *v 6 s4 dO4^<^t j
<v 6 64^» O ar ar t
6 ^4 4» o,

o I
s4 Ä «)

ar O ar s-« jxn n-4 6 co
V I

,4 4>-n4 
-n4 ci> ar i
6 Ä 6 ar 4»^> O l
6 o «v O 
6 Ä -n4 )

6 6 si lV ral
4^ -n4 j
ar 4» ar
6 6 - 1

ar ar ar aZ -n4
A d4 a» îar -ni -n4

ral 4- 4>» s
s4 ral ar ar ar
ar > '-4 6 si I

-r4 ar
-r4 4» 6 Ä 4> j
m o g Ä
6 ar co i
O D 2 w O 4^> ar t

o xr> '.4 *o n»
-«-t W

6 4"c-t -r4 6
-<4 ar ar eî 4»

8 '«-I D
-s-1 v ar 64-^ <2 , , Zo Q 

o <v pcr ar
V

60 c^ a?
<^ O . 
co or

6 D L D6 x_,^ 6 6
iar o ar o a)
Q c-l g
6 '«-<U 6 o <v
o V ar 6

b iv X4l Z
4- ar s-t 4>
v 6 a! >-<
k-, ar ^r O do
ai S D Z, 4> a, M 6

i—I M

D Q 6^-1 lv f-4 ->4 KO tt 
l a; 6 <v ^r

6 LN

» r D 6 'â 
s-t O D

O n-t 
> -<4

°r4 XN 6 4- 4> <0 
o 8? - D ar s-, xri Q,<^) tv 42 
w <v '«4 x; 
V l^, Q, ar 
s^ 6 4^-«-t > ar

XN -<4 6 
> Q< M O-n4 n4 O
O O
Ä M 6 >

O '«4 
ar ->4->
<v xrl u
6 > Ä lv ,4 c^ 

4-» 4-» ar ar 
s 0 4> D 
Q. ar A k4 oi 
» 4^>

6
V 

O' I
k-t 6Q 6

6 D î
<-4 «-4

W i >aj 4»
Z ' 

6-4- !rit ar 0 
(0^4 ar j 
6 ar 
0 j
0 ar

s-t L) i-41 
iar r2
> 4> l

>n4 ar ral D 
4^» Q 4^ ^il 
0 ar
or <s j
D 1-4 s-, V 
s-« or or i4)4>-^l 01 
ar 6 Q, s^j
6 4^ ar c^ 

4-> or 6

6 V I tXiD j
6 ' t 
ar 6 !Q L

!
* l 4->M I

6O ! 
o

l ii
sil

I i

OI
! cxi
« ii

s-'l
1

OI^ r-,

oi st 
o

(XI

n4

cxr 5-1

OI 
n-X

Q

(X) s< 
6) 
ox 
(XI

co

O 
ii

si

M l 
O !
I l

o l
Ii !
6, 

6 «f-t t 
6 

c> I 
l 

si! 
c*

6

<i
dN
4-
1

6

Ii

<!
(7X 
cc>
M 

«

ox
OI
cx 6

II 
o^

4-
OI 6

rD 
s-t 4» 
ar ca

01

ra
^s>
^s4

OI I s-t t
6 l

I4-

l
«

4^> i A
8'

> ir., 
r

OI s4^
6> l

sil i^
I

I

6 I!
I iu.

l-» !
O 
co l

-4 O »
4- 

c/x i

o t
«I

kt 5-1 l 
i^-t

6

< 
L 
4-

?!

a) -1

II 
k-t

o" 
< 
ox 
XO
O 
4- 

1-4
co

O 6
II

r^t

4^
01 6
06 w

ii
lX4

^--^- 
o 1 

OI
"o
OI OI

Ä O

i
O
II
6 cin

l

BUPT



- 36 -

1)181)61'812 mare 2 valonilon pansmsinilon 63 nelinisns esis ^usii- 
kiesLL âe Capiul 08 nu au o seianitioa^ie l-irioL, valonils Ion âepinâ äs 
loi'ms ensliiicâ 3 canacisniäiioii oonsiäensie, I'iinâ âeienminsis cie eon- 

de minimiLane a abalenii 03 mâsunaie la^â de oele esiimaie.
In oonseoin^8,se adopiL peninu 03 sie 00 lonma (l.>) linianiLaia 

In ^unul poneiului sia^ionan de luno^ionane de nelenin^8 in oane paname- 
pninoipali sini nepneLenia^i de M expnimaie in u.n.^ lonm8 adopia- 

ZI peninu consuma Ionii individuali pneLenia^I in oapiiolele anienios- 
re.

Lxpnesiile (1.)) adopiL Ie peninu 03 ale 00 pneLinIÜ unmLioanele 
kvaniale:

I. inolud aiii vania^is iensiunii oii Zi a lneeven^ei in expnesi- 
i^e pulenilon absonbiie;

2. numenul (.le panameinii esie minim, valonile Ion au in ^enenal o 
âispenc.ie nedusâ (o anali^L a aoesion valoni se va eleoiua in§.(^.^,). 
Zi

'). expnimind m8nimile eleoinioe in uniiL^i naponiaie mLnimile 
lin no.cimul 6e nelei'in^L, panameinii 03 au un ^nad de ^enenaliials mai 
vsnc^ oeoa oe ponmile uliliLanea sau oompananea ou valoni claie in li lena- 
î,unn (lădoiul '>.?) ^eillnu oonsumaioni similani;

penmii aplioanea pninoipiului supenpo^i^iei peninu esiimanea 
)ar^nieloil on03 5âi e 00 oonslilui^i clinin-un nuniLn linii cle 00? penlnu oa- 
l'e, se ounoso 03 Zi ponclenile in oonsumul ioial;

'I.c>len8 posibil i iLj^i cle implemeniane laoilL in pno^namele 6e oal-, 
iul pcnii'u -inouia^iiio 6e puieni da^aie pe meioâe ilenaiive (Oinuss - 
8eib(l, I^v^ion - ?nj)bson, eio)»

Diji^vo (leLuvnnin^ele ulili^Lnii aoesion lonme be nepneLenIane a 

î8 sc mon( ^one5)28 :
' i. ,!epneLini8 ooneoi oomponianea 00 numai peninu domenii neâuse 

!e. Viii'i.o ale mar iiuilon de sislem (00a loP) ;
?. uiili^aîva ea minime de naponiane a puienii nesoiive absonbile, 

>o din i'iiul de i'elc i^in^Z, oonduoe la valoni exinem de mani Zi dispei^- 
!kie a^ pänameinilon ZI In oa^ul consumaionilon pulennio oompen-

î 1 »litiu iviUil''u! »cssrui li in unmS civrsvsnia^, UNII suioni, /^1/, 
ll/, l.6uu..«n<i« ..iiULnr-e» viwn mânimi naponiane (puisnea notLvL

u -.D-u onlkO peninu puisnea neaeiivS. ^înâu-as în veilens în.^S avan-
>-aponi8nii puionii neaeiive Ia puierea <liv neamul <ie nei'enin;». - 

!,» .-u- .ou:ii3ei8 üiiiL pSairsneo sa, în 4.'>.2.-. se anaiiLearâ cleio­
și l,u t,a,.a mion netoti .lo^voiiaie âe ckine-auion. inriaenZa 6-^uiui
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6 e eonpenssre ssuprs vslvrilor M, Zi sle puterii resetive în 
lune^.ie âe tensiune Zi Ireeven^L, eees ee permite estimsres seestor ps- 
rsmetri. pe dsLs âe eompenssre Zi sl psrsmetrilor 06 neeomuen-
3L^i.

inlluen^s eonn)ensLrii, LN_teri^ ^esct.iv6-Ssuprs 
^s rsme^r^l or^,0 8 âe^putere^ resetiv^

Determinările experimentale ele vslorilor M ele puterii reseti- 
ve în report, eu tensiunes ele 00, /^9/,/60/, eu eviâen^ist o sensidili- 
tste extrem âe mere s seestors le eoypenssres puterii resetive eu dste- 
rii c.^e eon^ensuloere ststiee.

In veäeres snsli^ei inl'luen^ei eompensLrii puterii resetive ssu- 
prs vslorilor M ele puterii resetive în report, eu tensiunes Zi I'rse- 
ven^s se 6e2volt8 în eontinusre expresiile seestors pent.ru 00 în pre- 
Len^n compensării puterii resctive. In scest scop s-s 6elinit ^rsâul <Ze 
compenssre, g , es rsportul âintre puteres resctivâ 6editst3 âe dsteris 
6e conâensLl tosre Zi puteres sbsorditL 6e consume tor i'8rL eompenssre în 
re^im///âe l'une^ionsre 6e relerin^L eonlorm rels^iei:

8 . Oo.L/(K.^.c^)^), (->.1)

unde 0 si sînt eonslsnie âelerminste Oin re^^imul 6e relerin^8, isr n 
Zi m sînî M nle pulerii reselive rsporlsle ls puleres 6in i'e^imul (Ze 
reierlnt.8 în lunedie âe lensiune Zi rsspeeliv 6e Ireeven^ü sle eonsu- 
mr. t. o 1 ui ui n eeonip enssl.

li^nrosii^ e puterilor resetive sdsordite c^e 00 în sdsen^s eowpen- 
sUrii, Zi în pre^en^s eompensLrii, ^0» ou nots^iile 6e msi sus re- 
^ult?1:

; «o - î (S.2)

s LU^s^ii resc^ive^ln ^svo^r^cu
Oonsiâei'!r>â puIsL^i» tensiunii oonsrsnrS ( <u) - <u)^ - 1 u.r-.), 

t.iinLi «zxpi'L.'ZiL SL scr-ie Lstt'el:

"c - (!).'-) unse: iL^. -- iL/c^o >

Intro<iueîn(il L^rs<iul -(^6 eoppenssre Melinit prin (^.l)^ lelkr^is (H.)) 

âovinâ pentru regimul per^snent âe relerin^L.
o -- t^(l-^V^-X )/(^ 
^er r io

Inloouinn In i^.S) i-.pc-1-rnI --u expno«1° od;InurL 61n

Neills (51) âs âet1nI1,1e s s^nlul âe compen8sne, puiensn n^otivS 

sorbitL 6evine:

BUPT
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- 8^ ^)/(1 - Z) (^.6)

isr sxpi-esis M Pl-in äerivur-eu r-eis^iel (^.6) In r-spor-r eu rsuuiunes Zi 
nesi'sn^s^es denmeniloi' nbLuItL:

- L-s-v^/d - ß) (d?)

s ^u^eni^ nesedive în nsvont eu t>eevents ----------------- ,-----
lendru âedenwînsnes M în ^spont eu t'neeven^s se pnoeeäesLä în woä

Klmllun ponnînâ âe îs sxpnesîs (^>.)) senisL sud tonus:

(^.8)
unâ 0:

- bc-v^ Isi' V - v^-6 . 
u O - e 0

luderes nesedlvL sdsondirZ în r'SLÎm âs net'sr'în^L, eonslâsnînâ 6r*s-
âul 6 o eompenssne, Z, âet'înld wsî sus neLuid^:

^-9)

Isn puîenes nesetîvL sksond^j !.â îs vuiss^îs c<) , expnîmstâ. în u.n. este: 
j

Ininoâueînâ nspondul ^^^u ^uno^îs âs Znsâul âe eompenssne, ns-
Is^în O.Io) âevîns: !

M ni pudenîl nosetivs în nspond eu L'neeven^s:

- (m-- Z)/(I-6)

I^pnesille ('^.7) Zî penmîd estimsnes vslonllon M sie 00 âseL
se ei.inose ^nsâul âe eoms-ens^.ne Zî vslvnîle M sie seestons în sdsen^s

eompt?ns:Âi'iî . ^^
2 . >' 

2S ,

ÎS _

2.D _

«20

-s
-io e:^o —21' >

' fÄ'-o s^ "r>
-1S_ '

-2S.

-LSd_______

k'i ^î'). I.

SD 2.SD

ll-

!S

1S /S . T

1 . O . '

-1S_ E -

- iS.kk-O - 21' > i'â> - .

fS S 'I OM- -.

'ZG" 2S 'ISO 2.2>2 'Z

d) . . ,
i, 1« »16 nurei-ii 1-sscl.lvs !n Ls-Ai-sSuI 6e pow-

q v°loi-11e M sie consum wr-ului neo°°penss1. ^5n 
eu isnsl^es; d) î° i-spori eu Lr-sev^. -

2 . S

2

12S 4
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cundslor- 8c; vsr-i^is s M äs pulsos nesolivL !n I'unoU« 
os rsnL^uns tigurs 9.1. pune !n sviäsntzL unwSLosrels

,sSpeele:

^^-Üoen^o Lino6ului. 6e eompensone osupno volonilon M sie pu- 
1e^1I neoelive in noponi eu iensiunes Zi lneeven^o esie eu siii mni se- 
eeniuoiL eu eii eonoeîei'i siieile puienii neseiive odsondiie se edui msi 
mulî 6e ln eoi'ueienislies unui elemenî âe lip impeâon^L eonsiunîâ;

b) pcninu vnloni ole M in noponi eu iensiunes Zi lneeven^Q nie 
eonsumoionuiui neeompensoi moi moni cieeii 6oi (n>2) Zi nespeeiiv wni 
moi-i âeeii unu (m> l),eompensoneo puienii neseiive pnoâuee o mo^onene s 
volonilon M Zi o üiminuäne,'in es?, eoninon (peninu n< Zi m<l). 

, liedul iL eL in eo2ul eonsuâionilon nepneLenio^i pnin impelon^u
eonsiuni.L, eompensoneo puienii neoeiive udsondiie nu oleeissLL-volonile 
M. In eelelolie siius^ii sensidiliisies 03 nie 06 eompensstzi esie âeîer^ 
minsiL âe esnneienisîieile <^(0) Zi tz(ix) ) sie 00 neeompenssi. loiocisîS ne- 
Luiiu neeesiinies nepne^eniänii sepsnoie n sunselon 6e eompens^^ne (dsîe- 
'i i.i ci o eonâensn ionne s iu ii ee) pnin 03 pnopnii Zi sepni'üi u eelvnlni;i 
eonnu),io ioni eomponen^i oiunei eincl se unmnneZie uss^disnes 0:3 nie 00 nesi.

°). i?. '1. Vni.0n 1 ^6—ponsme ini^on OL^nIe^OO nnponiQ ie iuns
lie .''U":-einiiiuie

ln eoinul ^u-oLeniuiui § sini sinieii^sie vnlonile I.'3 nie 03 nie 
00 inäiesie in Ii ienniuns scoesidilL suionului, sini csnnli^sie cionwniile 
iie voloni ole oeesionn Zi in^Iuen^s âivei'Zilon iseioni ssupno ion. Vnlo- 

niie pQi-Qmeinilon ^^e^enio^i,, in iodelele 3.1 Zi >.,? poi sil eonsii luje o
6e Onie peninu eompononeu ne^uiinielon ulienionne ssu peninu nepne- 

^eninnko suneinii in siuciiile cie sisiem pnin 03 niuuei ein! nu se lispu-
ne ue niie cîoie.

Inbelul
V.->> oiu vi'« ooi-imsrs Ln u.n. vneLsnrsre !n Ii rsr--c runL_______________

3un so 
di bli- 
o^.^sn- 
licni

^,,1^__ 
^/IZ/

e )

^u'"dv "u" AU r'i'^ n odsenvo^i i

O
 !>-" ! x

 - 
s I

c i ! I c
i i 

- c
!

9 ____  6^__________________ ____
OneZem sni
Son^UP ln npcicinile 
cie/lO KV_________

'/36/' 
iIOo-1) o/>o,7d 1,7-6 -

/89/ 
ci969)

I-I,i

o, 9 SI

i,7 I,S-S,6
__I

Oons.eosnle Zi eomen- 
eiol
Oons. iniu.sini el______
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^.2^ (conllnHsi'S )
l ' .._9 4 9 6

/11Ü/
U97!?)

0,42 
0 ; 6z

9 ,69
4,99

OonQum cssnie Zl co- 
mencisl isnns

Li/nosple
/L/ 

112?^ 1,24-1,)6 1,89-2,91 c>,79-o,98 -o,86—1,4 ?nin QssmdlQnes 03 
cu consicZensnes 6LV

/148/
(197)) 1,19-1,92 ^,6-9,39 velenm.expenimenlsl 

in no^uni (^6 l. l.
3ln 3.0.^.

/^1/ 
(1977) 1-0 ^1>S-1,9 Oonsumul ONQHUlui

/Io/ 
(1WL)

O.Ü-V. 'I . 
o,)-o,79

4
°?I 

?
Z 2 ^.1^1___

1.9 - 9
_-^,L-L.i _
-1 - T-.9

OO^inius^n^sli______
Oonsum In nocZunile 

6e Ilo KV
/)9/ 

(1984) 0,9-1,9 1,7 - 6
Delenm. expenimenlsl 
ln noäunlls 6e lnsl- 
lü lensiune. vsr's

/6o/ 
!(1^989)

1,42

1,98

1,67

9,97

^,49

4,19

velenw.expenimenlsle 
penli?u consumslonii 
c^SKnlc^____________  
3ls^is Ze Zlslnidu-

î^-L^LO^NQ tjonZ 
Oonsumsloi'i inZus- 
lnisli

/110/
^1989)

2/1,9

o 19/o)

1,6

0,6

Oonsumsloni cssnicl^ 
^LNNL/VSNQ^ ________
OonQumsloni inZus- 
lnisli, iyi-ns/vsi's

'lslelul H. 2. l'06l cowplelsl eu vslonile M Qis ssnelnii ex^nlms-
ie ^n u.n. penlnu punelul cis l'unc^lonsne Ze r-el'ei'in^ä
- D> vsloni inZicsle in 1i lenülunä, 1'le Zinecl /lO/,/l)/)/21/,/u7/,
/IL'^/^ iie inZinecl, pnln eslimsne pe ds2s cundelon ^su expnesillOn neli- 
k^si'e sie 03 /'L 9/,/39/,/146/.

vulonilon M pneLenlsle In lsdelul ^.0 eviZen^is^s o snu-
Rliü s uce5;lonu penlnu unmülosnele csle^onii Oe conQuiasloni: ln- 
äu^lnisti, os^riici .^i comencisli Zi ^bnensll-Ls^i lu nivelul Ze lnullü 
len^Liuiu:. ieiei^lloi' ls soeQle vsioni se pvl nemsnes unw^ losnele.' 
, s) pulenen sclivu pneLinlL vsloni sie M Ln nsponl cu tensiune« cu 

cl.'äl 'V mici. OVNKUMSionii âs iis> cs?nic, ou o sinuciunS p^in
>»^»diI8, .iominni« con-.Eioni äs üuminni concioni ^i^ivi, , 

v- l-Pi -««-«>»»» -" ---«»»» '«>»' ->- "° "
p«>.p» m»» - a >» .««» -» ö.

«->> »«>»» °t °» ° '°'" ' ,
->»ä> .-in p^,, 1^

> . in ->ensul msooi-Sr-ii vnlor-ii nsssior-k, in I.1M-<oru !;nu!.ür'i^ cu.<nK-i) ln
.. ' -1 ^r-ii nonienil eonKUMului ne2iQliv.. .! <. i u^u. cu ui'inui'e u c.l e^enu r
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d) VsIor-i.lL M, sie puiei-ii i-eseiivs in espoi-1. cu isnsiemes, 
«InV msi Müi-i âeeii esie sie puierii sciive Zi wsii wsi 6ispei-ssie (li>- 
Vre c>,o Zi 6) 6si.or-ii8 ssisi-s^isi reseisn^sior- 6s msMeiirsr-e Zi eow- 
pensLnii pulenii nesclive conlonm ceion diseulsle In Z snlenion,

e) Osms de vsioni penlnu M si pulegii se live in nsponl eu l'nee-', 
ven^8, p^,» (v,)? - )) et;lk IdelenminslL in pnimgi nind de esnselenisli- 
eiie cupiu-luns^ie sie meesnismeion snlnensle sie esnc/n exponenl,/3 
esle cupninr; in Mins (-1 Z) /2Z/,/142/.

«)» Idenlii'iesnes s^siilieL s 03 sie 60

^vind in vedene lOonms iinisniLslS, (1.)), sdoplslL penînu 03 sis 
001, se pune pnodiews eslimLnii psnsipelniion seeslon expnesii^sdieL s 
M sie pulenii sclive Zi neselive i'une^e de lensiunes Zi ^neevenhs in 
punclui de i'une^ionsne penmsnenl eonsidensl. ^dondsnes snsiilieL s es- 
limsnii seeslon psnsmelni pnesupune spiiesnes pnineipiuiui' supenpo^i- 
1,.iei Zi deci sdmilenes iinisnilätzii 03 sie eomponenleion de sistem. Iri­
nis i'i ier ies există inln-o sn.umilL mLsunL penlnu vsnis^ii nsisliv miei 
sie iensiunii Zi ii'eeven^ei (ees - io H) i's^s oe vsioniie (îin ne^imui 
cie neieninj^s /3/,/^i/,/i^>/»

Lsiimsnes psnsmeii-üoi- 03 sie 00 impiieL pe iin^3 âet.ei-minsnes 
8su evsiusies psnsmelniion 03 sie eonsumsloniior' iniiviâusii, S8peel 
sdonâsl in espiloleie Zi 4 Zi eunosZlenes 8l.nuelur-ii 00 Zi s nexi- 
muniittn de I'une^ionsne sie eompOnenleiOn, eiemenle esne se modii'ie^ 
continuu, neiieelinâ i^sLeie eieiuniion de pnodue^ie, pno^nsmeie de. uli- 
ÜLsne sie divenZiion eonsumsloni, ele, /21/,/')?/,/84/,/148/. 3e consi­
dens inn.A ImponlsnlL eslimsnes slnuelunii 00 in momenleie ei'iliee sie 
3M cum sn i'i ne^.ilunile de lu^ie^ionsne in sui nsssneinA Zi Miunde 
ssncinZ /2'1/ 3su ne^imuni poslsvsnie /22/,/^9/.

I).8limsnes sl^siilied s psnsmelniion 03 sie 00 nidie2 ins8 Zi sile 
pnodieme, c^sliei cdisn dse8 s-sn cunosZle exsel eompo^i^is sn^is un ^o- 
menl dsl, sn ii nepnselie LÄ se nepne^ii^le iiecsne eonsumsloi indivi^u— 
si, sc^^lis i'iind in nuiv8n exlnem de msne. keducenes eio^tuiui de sssm- 
dlsne a 03 sie 00 impiicL nepneLenlsnes consu^nsloniion ssu s ^nupeion 
de conöwvsloni individusii pnin MS de 'seeesZi i'onmL Zi dîl msi-simple,; 
/8/>/6^^,/77/, /12')/, /142/ penlnu s obține 03 sud lonme sdeevsle uli­

ii Mni /c-n in 2'epneLentLniie 8LL.
împuns conseei^L, elsdoi-sr-08 unei srr-8dLLÜ 6s oc-nsii-uii-e 

8 02 vie 00 pe- d»2s 03 sie eonsuMîor-ilor InZiviâusIi Zi s inio..->»^ii-
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loi' «nooeLibils privinâ struotura' §1 regimul âs. 1'unotzionare Lie 00, oa- 
2?6 pe âe o v^rts sa rsllsots- oomportarss reala oea mai probabila a do, 

pe äc lilta Parts sa aiba o iorwa oît mal simpla Zi mai ^aoil âs ob- 
^inut.,

/^înâu-36 IN vsâsrs aoeats sspsots, în oaärul prS2SNtului L SS 
staoils§L relațiile âs oaloul pentru ponäerile oomponsntslor äs 00NLUM

00, 36 anali^sa^a PS ba2-a unor âia^rams inl'luentza.params trilor 6- 
^.sotrioi ai MV asupra valonilor' Lii rs2ultants. ls bL23 oonoluLiilor 

rezultate âln oapitolsls antsrioare privinâ 03 als oonsumatorilor in- 
âiviâual^i, iniluen^a oompensârii puterii rsaotivs §i a MV asupra pa- 
ramsarilor 03 ale 00).în subparaZrai'ul ^.3.^. se propună o medoâa âs a- 
^amdlare a 03 aâeovata 00 ou ÜLV raâiale, âsnumita în oontinuars "âs- 
cjuplata". 'lotoâata este elaborat un algoritm ^i proZraip âs', oaloul 
pentru asamblarsa 03 2^6 00 ou MV buolats în oars 03 sls 00? 36 esti­
me ou proosâura propusa.

Ltndilirsa pOnâsrilor âivsrsslor oomponsnts în 
^onLumul^total^al LO

I''unotz ionnrs a oonsumatorilor inâiviâusli, în Zps oisl a oe lor 1n-
â^-ir 
l'o), 
rinnl

aii, 63te âe odioși oiolioa, în 
^i^tînâ unul 5rnu mai multe (vr) 
p^'in ^raâul âe înoaroars

oaâiul vlso^i-uî' ololu (ou âunsta 
r>s^îmui'î-âs l'unotzlonnns 0Qi"30ts-

o!, -ii /?-. si timpul relativ âsk Ir rnst
ilu.o^iorlnrs -l^./?o )Oonl orm oar­
bei ol anate u puterii /2/, liZura

-Innuratorile,âe bilanț ?ru sra- 
tat oi numărul,âo trepto.als ourbsi 
LlnQnts n mnâvritL^ii eonLumutori- 
lor inâuLtriali este os âoua sau 
mv x i in um t r 6"i t r e p t e (r , i), / ^ /» vig.S.^. 

sotivs
Oui-bs olssstâ s puterii 
ou nots^iile utilirnts.

il-s
un 
â e

00?, i, oo^ Iziâsrînâ ounpsoutzi

âHrsa ou oare

luno^ionars!(treapta a ourbsi 
oonsiâera e'osZti parametri în 0^

parametrii 03 ai sil în 
olLsats a pu^erii),pon-

ale 00, oonlorm no-

t^iiloi' âin liMrn 
a) pentru putsrsa aotiv

'"in ,Ie'^inst ' 1,^ ^ri

I?62UltL:

^r

L-1

' s ntru 
rs rsL^-m

n
ZI rin-t
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uNäs:
n - sLls numenul äs eonsuDnIonI

Inlsi-sL; ,20s ssls Inolonui äs
i^L^mnI äs Iuno;ion.3NS iL, ästsi-ailnQ-b 

!
ioi'ul äs pulsis nominal HI §!>3äui äs

cromponsn^l nLOQnän^i IN nväui äs 
Mtsns Li oonsu-iuntonuiul I, IN 
IN O32ui NI 03 0 Lnnotzls äs iQO- 
INOLNOLI-S, oonlonm /42/,/119/.

lisLUltL 03 psntnu st3b111)?6Q ponäsi'IIor PQNQLStl'lloi' 02 Lis 
(iLi I.N 02 üls 00 LS ImpNNO ONNOSZtSI'SQ NNMZivLNSloi' äouL OLts^onil äs 
äLts:

I) pnlsnlls InstsiLls tz1 äaisls äs OLlsioA Qis pn1no1pQlsivr 
tipni-I äs oOnsumLtoi'i ps dn2Q OLi-tzlIon îeknios Zi L OLtaloLLeloi- oon- 
sümndonlloi' Inälvlänail sau L rQ^oi'dQi'lloi' s^atlsilos;

II) äsls pnlvlnä ns^lmnnlls äs Innohlonsns ps bQ2Q MLsnr'Lloi'I- 
' iHi- äs bllnn^ sleolnosnsi-Lstlo snn 3 äLtsion pnsLsntsts in IltsrainnL 
/2/,/21/. -

LIndlllnSQ L^nänlnl äs INOLI'OLNS psntnu !>LI)OQNS oonstltnls pvn- 
äsnsn oonLNMLtonIivr- 1nälvlän3l1 IN 00, IN spsolei plätlor-ms Inäustnl- 
Lls, c^ls 6L;sn^Î3iL, äci-donilZ äspsnäsn^sl putsnnlos L M äs Znaäni ior 
äs INOll'LQNS 3^3 oum L-Q Änätsi IN osplioiui 2. OslLNtNlNLI'S L 3L 3S P0Q- 
'1s IS^li'.N 1'1s PS dnÄQ llläLNNQ'toi'iioi' äs biiLNh Qis pu^snii LNU SNSN^I- 
si' LOilVL^ Qdsoi'blts, Iis pe bNLQ MLSUI-LtonHoi' äs onnsnt psnlnu 0ON- 
L^LdonI äs rijioL linpontrini^L. In QOsst nitlm 0Ü2 36 svLiusQLZ L^^äui äs 

Inoänonix- oonL'oi'M nsiQ^lsl:

- (x/5 U-I -

jâeTvoliQî^ ,în /9')/, unâs c: Z' â sîoi oonstsnis as âsplnâ âs Osciorul 
Üe puiorc: nOmiurrl kîl- Vs1c.^11a lor sînl âsis în /119/.

9. ).). -nsIlLL 1n11usnisî_RS2^ssuZrZ Zsrsmsti-11or,VL s1s 66

6onsiâsi'orsa ^Lv în sstlmsrsa psrswstrilor 6L s1o 66 s gis spros 
pe unLuliu -ipreolnlâ °n Imxoi-innl:- /8/,/21/,/24/./1^iS/. âsZi în unsls 
luöräri, âln onurs âillooltZîlIoi- âs ImxlsmsntLrs, slsotsla os1s sîni 
vst>Iiz3l:cz /4o/,/12)/ son Lxrsolsts groslsr prin Inlsrmsäinl unși 0021- 
popenls âs oonoum (pisrâsri în .9L0) psniru onrs o-ou sstimot Zn prs.- 

s1^bi1 6o /24/,/29/,/i2o/.
In vsâsrsn -Eli-6i inilusnisi psrnmsirilor slsotrioi ui MV . 

«suprn vulorilor M »I ooE lorilor oomponsn^i s-o uiili^t o vo- 
ri.niL nâsovois n pr°§r-omului "6Ltt» âssorio în S.5.9.4. ^tvs1 s-o 
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oonLiâsr-nt o ^LO urrusia psninu Liimanisr-ss aonsuwstoniioi- inâiviânsii 
esi>L âin motiva âs ssisotivitsts s nsLisZuiui xroisctziilor Zi nsâuos-

oursn^ilor ds aourtoirouit FuNLtzioN6L2L radial /2/,/8/. I»gxr-S- 
Lsntata prin parametrii longitudinali 7
(R,X) Zi oai dr-snsvsi-ssii (6,L) in 

soksms sci.ivsisnts în (^i^ns ^^z).

k§v 
rui 
Lk,

niiwsnissnâ un evnsumstonisi os- 
pQnsmsiDii si 63 sini vsiâniiv 

^u2' ^u2' ^2' ^i2'
^âmitzînâ âivsnss vsioi-i psntnu

^1'^1 L'M .

svsZii xsrsmsini , s-su âsisiMinsi
^i§,^.). Lotisma slsotrioa sotii- 

valsnta a MV oonsids- 
rats.

vs^ioi-iio psnsmstriior- p^^, 
oi oonsumstonuiui sodivsisnt în noâui (l) xsntnu âivsr-ss vsior-i^Li 

si a

tnu

psi-soistnilor sisotr-iei si MV. OsioninI conei-at s-s s^sotnst pan-? 
un oonsumator alimentat printr-o staîlo ds transFormars m.t/^j.t.

2^1000

X2

0>3-)0,S^

klg.^.4. MV oonsiusrata 
psntru snali25t inilu- 
Lntsi asupra M

ou parametrii prsoi2atzi in Litura ^«4«
IL Vgâsi»LL SVlâSQtzl.oi'11 iQ^IuSQ^sl 

pLi'LQsti'lIor' «IsOti'lel al MV SSUP2?S valo- 
2?1Ioi* Lk ale cronsuwa'boi'lloi' 6-LU i'sxi'SLaQ- 
-Kai Lu ^.5 §1 Z.6 Lk ooi?aspun2L-

- 'doai'a vvâulul (l) Lu ^unctzl« â« I5K sorss- 
xuQ2L"bvLi'« nodului (?).

^uaIi2L iruklusn^si pa2?LmsiriIon MV 
asupra Lk ais pulrsrii aolrlv- Zi rsaotivs 
iu ^unotzi« ds tansiuns, i'lSurs psrwl- 
i» svidsntzlsrra urwLiosrsIor oouoluLii:

^0^

a) LU> vu^ » puisrll aoiivs Ln raport ou tsusiunsa psutru va­
lori als parametrului - (2 - 4), domsniul ULual, ssts praotie us- 
Lisotat do prsLsri^a MV. vsntru 2 valorile Lk, p^, sint idontioa 
îrr.LiMdsls noduri als rs^slsi oonsidsrats, iar psutru valori mai wari 
âls^ 1u1 q ss oonstata o rsduosrs mioâ LK sprs inesputul rs^slsi^ 
îeoa lo^, psutru - .lo)^ aZa oum rs2ultâ din ii§ura linis in- 
^vsL^upta:

b) M. al putsrii rsaotive in i'unotzis as tonsiuns,ssta san-
sldtl avso at^ds MV Ln domeniul valorilor mari ala Lk als-oonsumato- 

dlt)7 iudä lduall (Lona dayuratL din Fisura Z.S)« ^stlsl,^psntru 
l 12 , 1.2 Lneexuttri MV eonsiâai-st-, sa od-ins o rsâuear-, s Sk -n

lEirn vsloiiis Lk sla eonsuwstorilon spropista âa 2, es-nl 
^swustoiilor- âa tip impaâsntâ --onstsntâ. s^k v pnsetie nu -âieL M 

l oonsumatorilor eoliivalsn^i«
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Oonsiâsnansa KLO aisolrsa^a oanao-do^istioUs âs knoovsntzä als 
xudonii aoi.ivs Zi nsao-hivs in woâ âi^onii. ^st^sl, Vk al putsnii a<r- 
iivo in na^on-d ou insovsn'tza, 6sis xnao^io inâsxonâoni âs xnorsn 
-tza IMV inâi^snsni âs valonils oolonlal-do LL (4^, ^) oosa os ss Zus 

l - U! .-I-: -: - ! - - ,- --- -!....... -........!......

^ig.9.9* lnilusn^ä MV asupns 
als puisnii aoiivs Hi N6 - 
aoiivs in iuno^is âs isn-- 
siune

ii^ioa xnin ponâsnsa mioL a pisn- 
âsnii âs xruisns aoiiva în nstzsaua 
slsoinioL Hi slaba âs^snâen^L a 
aossiona âs insovsntza tensiunii 
âin sistsm. Lk al rutenii nsaoti- 
vs In naxont ou ^nsovsntzs, 
pnsLint^ o ssnsidilitats mult mal 
mans katzâ âs pnsLSntza MV, inns- 
glstninâu-ss adatsni als aosstuia 
(rona da§M?atL âin Liguna §.6) âs 
ooa 9oK L'aia âs

Valonils pansmstnilon slsa- 
tnioi al slsmsntslon âs i-stzsa 
inilusn^sara, âs assmsnsa adats- 
nils âs la Lnospuiul nstzslsl 
^ka^a âs osls âs la sklntzlt, ^sî-

1'slp 5.n oaLul oonLiâsnai'ii' Ln looul M âln ^iMna 9.4 a unul ^aotisl: 
o

âo LLblui'i ^6X^^d^()x24o) mm , capabil aL transporta aooss§1 putsra,
lungime 60 m, abaisnils maximo als M la inosMi 
nsLuliai in oonâi^iils ^novasu- - î

mai sus as-di'sl: ^,lZL xeninu
^,6^ ^Ântiii. Hi 4,7A lisninu

âs 
au 
ta

âa stîrZit

^vlnâ ln vsâsns oa in §sns- 
i'nl l'unQ^lonai'SQ liLV ^aâlals ou 
oablunl slut: lnoai'oal-'s wul-k sud 
oa^aoltaîss. 102? nominala, valo- 
i'îlg ada-tsi-llon slnt lnoa mal
i'oânss . ln oonss o.inha, oonslâsnlnâ . 0

Zl oslslalis spi'oxlma^il oans ss 
înîioâuQ ^Dlvlnâ ssilmansa valoni 
ilon ss po(îts aâmiis nsHliHa- 
ncn-1 in'k1usn1>?i aossisi oa^s§onii 
>âo IvLV asn^'.-L valoniion iw- 
^nninâ- ss insa oonsiâsnsnsa MV 
ooin-ii - li k,s âin tnansionmaioans

-3 ^2

2

-1

P r^7 > 3

-2

Pl2
?1ß.9.6. ln^lusn^L Wv asupr-a Lt< 

als putsnll aoilvs si rs- 
aoilvs in /'uno^ls âs krso- 
vsntzâ

^au lii. L elsotnios asnisns.
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9-3.4. ^LMblLU^S_LLUSLtaul3tlLl1oU_StLtlLS_LlS_66

3«3.4.1. s p s L t s Ssususis

âl^îllâ ^VIILS IIulsâstL (1.Z) xsutuu usxus-sutsuss 63 Lis 
66, mctväs U2usls äs Lssmbisuo L SQsstous SS ds2LS2â PS puluLlplui 
SUPSUPOLÜtzioI Lviukvum uslstzlsli

u
° " 0° ^ - (S.1L)

3^1
uriäs: 6 ^,4^ ; '^ - 6^/6^ usxuorlutL pouäsuss oompousutulul Lu

OVULULUI total. 6^, LU Lvnältzm« :
l n Q

H Ho 0
H-1 H--l

03^. (0,^) I'S^SLlnia 03 a ooD^ousu-dsl äs oousuw H.

^vluä 1u vsäsi-s Lusa iD^oslblll-batsL praotloL äs L eousläsi-L 
In sxxi'üslll^ (S.16) a iu'bui'oi' oom^ousu-kslor luälvläuals äs oousuL» 
sdor'äQiLL ^uoblsmsl asamblatii 03 als 00 implioa atii o stuxaro s »a- 
ossivtL in Lonsumaioti omoLSui äiu xuuoi äs vsäsrs al ^stamsttilor 02 
oli ZI 0 iütatbi^LtS L ptvosäutii äs slabotLtS L 03

in /S9/./86/ ZI /12)/» 00 slut oousiästatzi 02 iiiuä
! '1 äiu 1)t6i oonsumLioi-i oomj)OU6nh1 ii^ioi: (iriäusttiall, oas- 

uioi-oon^i-oiali Zi aZtiooli), ^atamsitii 03 als 00 od^iQiuäu-ss ou. 
rsla^i u. ioima (5.16) us§11Hiuä iuilusu^a KLO» saiutatzia tsaotautzs- 
lvt äs :.iru-ne ii^ans ZI eomxsnsai'sL xu1:si*11 i'sao'blvs ou oonäsnsatoai's 
s-dailL^, ^bo2?ä^i-6 äs LSSLSnsa isi'Li'^lLaiL s sstlLLi'II paraurstr-llor* 
03 Qis -O eu oontrläsi'Luea Lnea §1 a sIsmsn'ksloi' KLO sub 0 L'oi'wä sim- 
xlü'iL (äOQi- i-ssotaniQ Ion§1tuälQa1L) ssts p^SLSQ-datZ 5u /6/. 

li'. 21'LUL cs riSLllHa^SL 3LU oorisläsr'ai'ss slmpllkloaiL L KLO,lu­
or'Lull .3 ..utzlona-ts mal Lus uu L'ao pi'solLLi'I ^i-lvluä moäul äs sstiLar-s 
al LK : 2 00? oLi's slut oons-dltultzl äluii'-uQ uumar- ZI älvsi'sirats sx- 
ti-sw ä 3 l-s Zi 5n §6nsuQl ou 03 os äsxluä äs ro^lDul äs Luuotzlouai-s.

näu-ss In vsäsi's imxoriLQtza o0Q32.äsräi.ii sIsoasQ-dsIoQ äs-i-s- 
Lu uL-llblsi-se 63 sis 66 LvnLoi-w eslor pi-SLSQtsio Lu § surorioi-.Lu 

vpârui ^rxLsuduluI § ss pi-s-Iuîs o wsroâS sâsovsl-s ZI sieoi-IlMsls äs 
OLlLui LV- SLPUNLStosr-S isniru LStlMLI-SL xsi-Lws ti-iior 63 sis 66 LU ALL 
rsäiulv r. cu MI complex duLists. lotoästL ss pxs-IutL po bdrs ooU- 
oluLLLIvi- ob-Iuuts Lu § sursxios/z o wotoäs pxsc.tlLL âs ssiimsi-s s Lk 
si« 66? L.uumIlL "âsLupIsiâ", svlsâ îs ds2S âscupisxsL 63 âs puteus 
SOtlvL vL- cele âs puteus ussctivs psntuu cousumstoui rotstlvi.
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opssâ âs m-t- 
stoti^ 

âe 
l^aosios-mo^k-

76V

VÎL^id^îi'e
0^ IV

Oi Lti'i t^uîis
..^ __^eouocjo^

0 0 O

3odsmn 
(^iS^nion mo­
no?, î.ni'Z. a 00 
oon§ ^âsi'tii.

. i -ou i - v 6 n nominnI

O

L

s

9.9.4.L. n n m b I s r- s s 6L n I g 66 o u MV 
I' Q â i L I s

36 OONLiäsi'L 00 oonsiiiuiii âin mni wul^i 00? l-noor-änii in no- 
äuniis uns 1 3LV nuäiLls s,vinä sir^uoiu7?L U2UL^L xsniru mLZoniiLiss. 
OONLUMNioi-ilOI. inäusiniuli /2/,/15^,/1^)/, figura s.7, In onns sls- 
monisls äs istzsa Lini nsprs2Sniais xnin sodsms sodivnlsnis In /^ , Li> 

s.s.
^vinâu-ss în vsâsns 00noiu2iüs N62uiinis âin 

UN3Ü2L ^LNLWSinilon 03 nis cronsumLionü on inäivi- 
äuLli pnsLsniais IN OZxiioIsIs 2-4, inilusnha oov- 
PSNLINÜ puisnii nsLOiivs 91 L ^nnnmsinilon !iLV L- 
supnu pLNLMsinilon 03 3I6 00 LS xnopuns o weioäL, 
âsnuwiiâ "âsouxisiL", âs ssiiwLi-6 L punamsinilon 03 
Lis 00 sud ionniâ IiniLni2LiL (I.)). ks dN2L odssnva- 
^iilon vnivinâ ssnsibiiiiaiSL âi?sniiL a 03 kstzL âs 
Znnâul âs INOLNOLNS, xuisnsL nominsIL Zi 0LN30iSNig- 
iioL oupiu-iunahis s msQQniLmuiui Lninsnni âs 
sviâsntzisis in OLpiioiuI 2, ss s?soiusL2L o â,s- 
ouxlâns L 03 âs ^uisns aoiivs, asisnminLts nusiâi âs 
sxvonsniul /3 al OLNnoisnisiioii msonnios, âs 03 âs 
puiens nsrioiivL âsisnminnis âs Lr'ââul âs inoLnoans 

â Q UI.
OonLiâsninâ un 00 ou Liiuoiunn onsLsniniL in ?i§unn S.7, sis- 

'^sl6 msioâsi PNOPULS âs esiimnns L xLNLMsiniion 03 bis 00 oonsiäsnsl; 
NLoonâcii in ncâul 3 sini: 

â. Usiimsi*6n ^Änsmsin 1 loi' 03 s.i 00? nnoonäshi ^)s dsi'L d eonsi- 
âoninâ ounoLou^i ^nnnmsinii 03 s.i oonsumnioniion inâiviâuciii.

2. IjsZii^Inâ ini'IusntzL MV ssounâLNS, ss âsisnminL ou nslu^iils 
(^^16) vslonils ?!( uls oonsumLionuiui sodivnisni nnoonâsi in noâul 3. 

Z.Oonsunnionii onns poi vi nsxnsLSnintzi xnin iiupsâin^i oonsianiL 
ss oonsiâsnL nuoonänt^i âineoi îs dLs-â 0, nvinâ in vsâsns inilusniL 
^0 s(,'nrnii'ioLîiivâ 3 ??V Qsu^nu ^Lnsms inilon Los sivnu.

Osloului 2I6 oonsumLivnuIui sodivslsni L in punotui âs 
^-oonâ 9S dnnols 0, oonsiâsninâ slsmsniul âs ns^sn oonsspun^^ion 

âioinin-o so1i6M3 sieoinio^ sodivsisniL .
^poiL punoisls I, 2 Hi 4 xsninu tonis noâunils âs nivsl 

^cîLnllo ou L âin âuoiui-3 66 Hi ss ssrlwssLîi xars-usirli 6L^i 00QSU- 
2 loi-,!l^i -lOliivsieni os bLi-s 6 ou 1-olL^iiis ('^.i6).

o. Ls â°tsnu>inL vuionils Lk sls oon^uion-ului «ouivâl-nt i-u- 
.oo-â»t pc >.-sr-s 0, in punoiul âs nsoorâ âs ps dsrs v.

7. â'onniâsninâ io^i oonnumnionii sokivnlsntzi i-âoo^uri ps dsns
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6 pi-m L'u §1 pondsinls oonsspunLLtoans, ss dstsnwinL Ski-al 60 senivL- 
Isrit nodului I) ou ais611 pondsnLts als S?. als Losstona.

VSdSNSL NeLÜLÄnii Stuvsi 1 ds SstiwLNS 3. PLNLWS tniloi' 02 
al 60 36 utiliLSLLu metoda "dsouplata" als oânsi pninoipals Staps 
eint ui'mätoLnels:

u).oonoumatonii notLtivi Ivii 9i ^3, 0LN6 în ZSNSNLI pnsLintL " 
ou dinpsn^ii mani, ss ZnupsaLL^ps ds o psnts^in ^unotzis äs ßnadul 6c. 
inodnouns yi PUtSI'SL NOMiNLl8 Hi PS ds Llt8 PLNtS, in luno^is ds tipul 
Ha^Lotsr?'^ tioilon ouplu-tunL^is als WSoaniswslon Lntnsnats;

se ütabilsLO pondsnils ou oans intsnvin lisoans §nupa äs mo- 
iouns el< Etnies In oonLumul total ds snsnZis aotiva Zi nsLOtiva» oon- 
ioim neluiiiloi' (^.1)) si nsspsotiv (Z.l4);

Q-îLs sLtimsL2u valonils PLU7LWS tniloi* 02 Lis Aripelor ds wotoL- 
^6 asti'Clr pLnamstnii 02 ds putsi-s aotiva ss stabiles? numai in i'uno- 
tzis ds oa^aots^iätioils ouplu-tuna-his als wsoaniswslon antnsnats, ian 
pai'ometi-ii 02 ds putsi-s nsaotziva in ^unotzis ds putsnsa nominala 91 
Zradul do' inoanoans al motonului;

d) vulonils medii als panawstnilor 03 psntnu lisoans §nupa ds 
^otoai's 36 pot dstsnmina lis utili^ind diQANLwsIs pnsLsntsts in OLpi- 
tvlui , i'i.MiL 2.§. osntnul §^lna ds tLl (v,7^ - eu i-Oton in vp-
livis.ds i'abni?utz26 crtnomotOi'" rimiZoana, iis ou pi-OZnamuI ds oal- 
oul Lj 60 'uIi2nt, denumit "^^^30"^, dssoi-is ds assmsnea in oapitolul

iont'nu sstimknsL Ltt al oonsuwLtoi'ului eotiivalsnt la inosputul 
rs^olsi (:1sotiio6 nopi-sLSntata p^in soliswa sobivalsnta , ilMna 
L«-QU oulculut tensiuneü ?i putsi'SL la inosvutul nstzslsi
pssnt^u dou-^ tsnsiuni 91 tnsovsntzs apnopiats 0^ ?i 0^^i nsspsotiv 
i ui i-i-^.l oOnuoim'. ln^iiloi':

u, - v,, -> (1^-!i i

r., - '' ^2 ^^/"2 - U.Iü)

tz. Utz,, (r^ î tz^)-2/L.L ^L.v^ (U19)

UNÜ« cu - L-s notst Inüuotsnrs 6lsmsä1u1 lonsItEnsI sl r-sL-lsl lür 
n Sl üs iS -â'sltul «I«msä1u1 äs r«tzSL SS SX9I'E prin

Lß «I« vvasuws-torllor Inâlvlâusll ^stzL äs rssiwul 6s rs^iaiL 

h^o unti'ol:
u - i -k (>.2o)

tz., -- tz^o i 0/^o i/Ly . 21)

1'-.i-smsl-r1L <L sl ooos^sstoiäl. s«Klient lmxrsunL <-u KLV r-L-

,. ... -,^Oi vnin i'Lpor'iLNSL LbLtsi'ilon putc-nilondiLl2 ulonsnta S6 ob^in Lpoi l
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Hl IL Ob2t61'?.l6 Hl Lis MLnimiivN ätz ListSlU OLNS iS-LU
äsisnminLi.

^iSOniimui (Zs SLiimLNS Li PLNLM6iniion 03 Lie 00 Lii.i.sniL^i 
pnln MV NLäisi«, oonionm.msioioivZisi 1)1-6 2 61. taie MLi LUS, L iosi im- 
jpisn-sniLi Ln pnoZnLMui äs oLioui äsnumii "OM" /99/ psninu'MV NLäiL- 

ie ou pQinu niveis (iiguna 9»?»). ^ossi Li^oniiin LuipneunL ou äiLZNL^ 
Mölo ^.5, xnivinä valoniis LV Lis LII u2ULis Zi iu^oi^Liiiis Linisii- 
^srs Lu oLpiioisis - 4^ sisniioLi-e is VLioniie M a^s osioniLitzi 
äonLUmaioni inäiviäus^i, ' i-si-mLt LsamblLnea ^noiiL L 03 Lis' 00 ou sossi 
ii^) äs ^^V, QHu oum L-L eisoiuLi Lu pLnisa LpiioniivL L pnsLsnisi 1u- 
oäni (oLpiioiui 7).

9.9'i.). 2 L m d 1 L n 6 L 03 Lie 00 0 u 11 i'v
b u o i L i s

in 0L2ui VLV buoiLis äsisnminLi'SL LV Qis 00 impiioL osiouiui 
puioniion Hi isnsiuniion Ln noäuniis nstzsisi uiiii^Lnä mstoäs iisns- 
iivo.

OonLiäenLnä ounosoui ns§imu1 äs iuno^ionnns äs nsisi'iniZ Hi pa- 
i-um^iiii 03 ui oonLUMtLioniiou inäiviäusii, L-L siLboi-Li pndZnuwui äs 
oaioui "03V", onns psiiniis oonsiäsi-LNSL onioLnui iip äs MV ou MLxiwum 
9o äs noäuni. OnäiuognLML äs pninolpiu L LiSOniimuiui ssis i)sn2sutLiL 
Ln ii^unQ 9.6, isn pninoipsisis sisps os ss x>LNOun§ peninu ssiimK. -a 
pLNc.ms iniion 03 ui 00 Ln aos si 0L2 sLni:

!.. 3s oonLii'uis Zis MLiniosL äs Lämiinnhä nväniL äs sounioinouii 
pi linu osis n^ noäuni nie MV sub iOnms:

- >«ä * ^ä ;
unä o:

- Lsîs miî^i-loss pLrtzilor rssls (n^Q^.) äin
- §1 ILL.^ sLiir mQîr-j-LSls jâkillsr-s

1^!^ 5n Lüi'ü eontzlns slswsntsls susos^tantzelor- äs irrrnsLsr gl s
e^o»onisloi- xivpr-11 nssäi-sblls. 1si- >L3^. I ssis o msti-ic-s älasonL- 

sis lusiniosi

!iu ou oompvnsnis1e sLiunQdiis Qis susospiantzsion pnopnii.
L. ttüNLlLlnstoi-LI LSI-S k>ot kl i-sxr-s-eniaîl prin iLxsâLnîâ ooll- 

ktM-tL ss vor ^nîrâos In mstrloss . Io tuno^s äs osrsoisrol ss- 
Idurodll ssu nsostoi-Lbll al susospi^îslor, s°ss1-sü vor stsois slsmsll- 

ci1oCor>»Is 61n woîrloss >25^1 SLU I-Söpsotlv .
). villlLÎnâ o pi-oosäur-L äs sllwlrrsi-o ZsusslsaS /)!/ ss rsäuo« 

m-^rlos« I)! 1, prin sliâsrss noâurllo^ xssiv«. obiinînâu-ss o. nouL 
^îrios äs nâmItsntzL noâalâ ou âimsnslunss rsâuss n x n -
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4. MnhLââ Li-SLvsniL aoostsntâ în slsisw. ss Lmxuvs isQ- 
glUNLL Is boI*QsIs ds I*LQ0l*d L 00 Ia 3LL.

Ls 0c)I»60îSL2L SISllISQlsIs DJ'bl'losI IQ ^QQO^is ds ^rSOVSQ^a 
^0 ÎMMLL.

6. Ls sIsotusaLâ oslou^ul tsQslQQlloi* IQ QodQi*IIs KLO IQ 0L- 
ârul QQQÎ PLS ds i-bs^Ltzls OU L.stods 6LQSs-3sids1.

Ou ^k.QSlUQllj^ od^lQU-IS In ^Isosr'S Qod SS . 001*6 O^s LLä SlSLSQ- 
^Is MLliQdosI pSQir^l ooQsIdsi*si*ss. ssîui*L^IsI tzi SS osloulsarâ 
llv1l6 Mtei-I oOQSUlllstS IQ Q0dui*I ou 1-sIsiH äs ^OIWL (s.2o) 9I (9.21).

6. Ls I*sls osloulul ISQsINQlIoi* 1Q-dl*-QQ QOQ -PL6 I^starlv 
ipunolnl 6) P1QS Is stsblli^sa solu^lsl 'dSQSlUQilor'.

1 9. Ls modiolos IsQsduQSL 0^ la dorQsIs 00 9I SS rsls pQQotuI 4.
plns Is spulLQi'ss §Mvs1 äs isQsluQl psQ'ti^ osrs SS r*ldloa 03.

Io. Ls I*ss^sdlls Z1;s tsQsluQSL âs i*sLsi*lQ^L, O^o» 1b bornals LLL 
?1 SS ää o Q0U5^ vslosi*« L'i'eovsQisI âlQ slsîsm.

II. Ls Qkllsu PUQOtsIS (4 - Io) PSQtl*U LLDL äs L'l'SOVSQ^a da IQ- 
tsi*6 L .

1^?. Ls idsQmios xsi'c^wsti'II 03 sls 00 dlQ ^kuQotzllls tsbslsi's
k - » I) 91 q - QQ

/iQsst sl§or-irw d« sstlmsra L I)ar-Lwstrlloi- 03 IlL^IIoa QQ volum 
äs OQlQuI ^nul-d ms^6 dsoLt osl pigmentai: IQ ^rvLi-smuI "03k" 1QSL 
LSSLrt QVLQ^lQZ c sis ooinpsQLst ds Q^wL-doarsIa aspsolrs:

u) l iLvollQQSS tsdQloll ds osloul slsoti-onlo §1 LoossIbllltL- 
ikS! so ^ÜII il QIIIILS^SL L'sollâ a sI§oi*ItDQlu.I prsrsQ'Ls'd, ds'doi'I'tä 
3i)?uoIu2'II zsls ds-Lsis PS slCori^ms olsslos ds oîi*0Qls^Ii ds PQ^SI*!; 
! d) 03 als mLQiloQ ovQLQws'doi'I dlQ 3LL QL'tzloQsI, dsior-ItL

PV2oIooQsIoQ^61 oioîQi*Ii lor*, SS DodlHos rslsiiv PU-^lQ, Isr* PS27L-
U06Ll0Q5^ odslâ dsiSQQÎQS^I SS poî ooQS^IiQl 1Q dânol ds da^s 

itlls In mults studii ds sls'tsw.
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S.4. lâsntiLioarsa sxparimsntalL a 63 sls 00

5.4.1. ^^oâuo^r^
lâsntiLioarsa sxpsrimentalâ s OL sls 00 rsxrsaintL proossul âs 

«silmsi-s s îormsi ZI paramstrilor sxprssiilor 03 os ba-a anali-si Zi 
ia. ^br^rstarii variatzisi putorii măsurata la bornsla 00 in urma moâi- 

kioarii lsnts a tensiunii sau/Zi Lrsovsn^si âin noâul sau âs raoorâ 
/6//,/li//. /ossis moâiLio^ri pot Li ro-uitatui unor tsste aotive, ou 
semnals âs proba în Zonsrai tip trssptL /39/,/59/./69/. sau s unor 
tosts pnsivs (utiii-înâ psrturbatziiio aioatosro âin LLL)/11o/,/117/, 

M48/.

lâsniiiioarsa 6X^6rim6nialä a 03 als 00 im^)lioâ parOUr^Ersa 
M^toarslor sdaps /67/,/Io)/:

I. âstsrminarsa sxxsrimsn-dalL a abaierii 5>utsrii LO-divs Zi rs- 
.Lei^-vo adsorbiis âs 00 03 urmars a axlioLrii Ia bornsla sala a unși 

/Lr^atzii âo dsnsiuns oau/Zi âs irsovsnha;
L. i'ilirarsâ erorilor âs masurL ZI a psrturba^iilor introâusa 

5s xrooessls tranLiiorii âs mio^ inisnsiia-ds, inavibabils oa urmars a 
^oc!nLoi2rii Zi oonsotZrii unor oonsumaiori inâiviâuali sau a sobim- 

^rii re^iiuului âs iuno^ionars al aossiora;
z. l; ;adilirsa iormsi Zi siruoiurii 03, estimarea statistioa a 

sral^etrilor sai Zi l.1 niari^arsa in gunoiului âs iuno^ionars âs
.'Si61'5 ui i .

lrii^a «iapa oiera 03 als 00 sub ioraia unor ^srsotii (iri^lsii)
rs mărimi 1,0, ( i) Zi ^,O,(i), ou srori iniroâuss âs aparaia^ul âs mâ- 

üi ooz-vsrsis, âs isnomsnsls iran2iiorii âs mioa inisnsiiais Zi -
« mvâiLionrils insronis în sirnotnrs oonsnmstoriior. Lisps ormaiosi-s
^s ârspi noop Lilirsrss aossior srori prinir-o ssiimnrs a valorilor 
'°sls alo mărimilor masurais uiiliLÎnân-ss în Asnaral wstoâa waâisi 
Mnsontoaro /117/ în aosst soop- vliiws stapâ urmarsZt« oonstruirss 
ilprsoisi OL Zi sstimnrsa psramsiriior aosoiora psnir-n odtzinsrsa M 
Itili^nbil ol 00^ Usioâa urnalL^ aâopisiâ sxroaxs în oxolnsivitsis în 
l-soi soop snis NA-W? /59/./6o/,/65/»/77/,/99/,/Ho/.

/vîr.â în vsâsrs inLorwa^ül« âin liisraturâ. oa Zi âra OS 
!ksupsie. iorws expresiilor soasiora poate Li sprsoista spriorio. 
'°t^ o mai marș Llsxibilitat.. OS an Lost oonsiâerats sud Lorma 
or polinoame ou trei termeni âs s^L nsîntrss /9)/./1°V^ 

k 4 I<ox - I^xU î « - (o.24)

st

r st s, °l °- ->. k--.»- -s.-4> °-° .t°°- 
u» â- °°tt°>°-.' .6.°'°..»--°. °. -E

BUPT



- Io) -

L0râ oare va II âssonis în §.).4.4. tzi implementat în proxramul â, 
OLioui âenumit "kLLLLL" /95/. rotoâatâ în oaârul pre-entului §. în 
vârea parour§si)II etapelor lâsntlIIoLrli experimentale s 66, âupS 
o nnali^a eomparativa 3 metodelor ds obhinsre a datelor sxxerimenta- 
lo, o^tîndu-ss în oașul 66 pentru metode aotivo, se dedus rslatzli- 
III de caloul ale abaterii tsnsiunii In borne os pol II obținui, ou 
sosite metode, os prsLinta s otiipamsntul oonosput ZI rsallLat pentru 
masurarsa tz>I înregistrarea datelor experimentale în vederea obține- 
1'11 OL nls 00.

^.4«^» l^L^vâ s lv^ UlIIl2Lt)1I^ ^^nl^u^ld^snl HIOLNSL
^L_31^6_ 0-0

Dsl'SI'mInLl'IIs sxpsi-lmsnlLls psnll-u Idsnl111oLi'SQ OL Lls 00, 
^s§1 nu pol înlooul oomplsl ps osls LNLl1t1os, äLlorlla HwllLrll 
^lor-, sint loturi sssntzlsls psntr-u VLlidLDas Mi LdoptLts /21/,/99/-» 
/Ilo/,/146/. ^6QI1^LI-S3. I^n n1d1oâ o S6I-1S ds d11IouItL^1 oars Is
NLduo ^i^dul ds npHondllllsts. ^st1s^ dlntr-s pi-odlswsls ps osi-s Is 
^'ImpIIoä msloâsls PQLlVS 66 NSMQ^OL /Io)/:

Q) N606SltstSL unul timp IndsIUNZat ds UI-MLI-Il-g (ds ondlnul 
lunilor) /9^/,/6)/,/IIo/; î

b) dillouIlLllls dd pnsluorars L I'srullslsloi' wLsur-Ltor'IlOi' 
OLloi-Iiä, ps ds o püi-ts, ImposIdllItL^II sspni'Li'II modllioLi-il lensl- 
unll o^uLulä ds WL ds osL OLULLlL ds sodlmbLi-ils in slnuolur-a 00 ZI 
ps ds ^-ItQ PLIT'tS, Isnomsnsloi' tn?LN2 II O^I I N6 66 mnll I SÄ t IV Ü Insi-snts 
don6um^loi'l.Io)?, IN mod dsvLsdll oslor- lnduslnlall /21/,/143/;

o) NSL66ll^lSQ unul 6 Q^lIpQWSNl 0061161^01- Lollslloal psnll^ 
Ini-s^Iolnansn, 00NV6I-L12 §M6LOI-21-SS dLlölon, /^Z/,/110/;

d) 6l6dI1Il'SL PI'L^uluI ds 66N6ldI1IlLl 6 NLOO6H2 un volum l^Ll-g 
ds 5.NO( uorir-l OSPQI'LI P6N1.."U Heos.1-6 11p ds oonLulQLloi-, /21/,/6^/.

DInl'l's pi'odlscas ls P6 oQi-s Is i-ld lod ds 1snmln2i'11s sxpsi Imsnlsls 
ou msdodels nellvs ss evIdsntzlLLL /Io)/:

n) Ilmllsls nsLZdi-Inss, OOL () - lo)/^, In 0ÄN6 pot 11 modllloals 

mui-luills ds 6l6lem /21/,/69/,/148/;
d) In ONLUl modIIlLZr-1Ioi- Isnts 3ls MÄNiDlIor- ds 6l6tsm pol sL 

woâlI-IoZrl râlsolndlls în oînnornr-n 66 os nltsi-»n-â sensibil 

lisLuIInlsIs /)9/,/146/;
o) obiinoi-en exxonimsnisIL s 63 âe Ineoven^ä ° s^ ^osibil^ Ioni­

is onLuI unor Insulari22rî ale 60 ssu psntru oonsumatzori LnIivILusll, 
îii laboruîor /67/- OstsrwInSrlIs xrlo Insulsri-arss 66 ou sursele ssls 

«Esi-- nu i)oi H oonsiâsrste msîoâe 8°nsns1e âsioniiL posidilitL- 
Ulor exkrsm âs limitate pentru eleotuaren a°°stor teste;
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â) âtsnîlon naistîv illici nis wSnÎLlIor- slsstnîc-s wâ-
suratg in oncrni.il »esston âetsnmlnânî (în Mi-ul oinssl <Zs pr-s2Î2ls al 
apsnstaion âs WKSUI'L), snonilk! LSNS întsnvln în maour-L tzî înnsxlstns- 

^r6L âatslo?? ^ot LZ, îs laoa inr ,iIiLLbiIs /99/,/l46/.

l'osibilitL-tzils xnLQties âs woâiliOL- 
L tsnsiunii la donnels 00 sonsiâsnats 

1p litsr-atuna /21/,/99/,/94/,/99/,/6o/, 
/69/,/69/, 66 nslenL lie Ia llioâ ilieansa 
xisnâer'ii âs tensiune i)6 stadia âs tnans- 
lvnmatOans âs alimentane, tis Ia sotiimba— 
)?6Â sub sansins a ^lotunilon vn'iLe Ion a- 
06St0NL, liZUNL 9.9.

Oonsiâsninâ tensiunsa 0^- ost., vs 
bana (l) âs alimentans a sta^isi âs tnans- 

tonlllLns, iu tadslul 9*). sint j)ns2sntQts 
> -sla^iils oans penDit sstimansa âomsniu- 
lui âs vaniahis al tensiunii 0 âs 1a bon- 

l^eoans mstoâs oonsiäsnats âs moiilioans a 
tensiunii.

kiL-9.9^ b'lsmentsls utili- 
LQts ^sntnu moâilioans 3, 
tensiunii 1a boi'nsls 00

.ael^s 00, liMna 9 «9, peni nu

labelul 9-9- 
losidilita^ile ^nuotioe âs moâllioans a tensiunii Ia bonnels 00

I»'l6toâu âo raoâ1Ii6uns Ü tensiunii 
! Ia bonnels 00

Oomsniul ssti- 
luat âs vannatis 
al tensiunii

Obssnvaiii

-rLelîimbun^a olotunilon i)niLeIon 
tnnnsloniiiatoanslon oe xutene

Oo^eotuneu sau âsoonsotunea unu­
ia âin eels n tnansloninatoane

^âin^L^u^-a âs ^âl-stnibu^s^_____
Ino-Inoans a sau âs soanoansa âs

IMtsne nsnstivu ^0'-. 00MP6N-

n^ X V/°
-L--loo

Necesita pniLs ns- 
Zlaâile Lui sanei- 
ni.
0 i)iIi2LbiIi in ns- 
^imuni âs slaba 
^NLanoaNlS a âr^^si 
?ceaIi2662L o lnoâi- 
lieans lenta a ten­
siunii 0

loats li uLlli2Lt^ 
.;i ventnu iâentili- 
oansa 01) «

n(n-I)

î , 0 *

j LLl,oni'sIo.l! sinononi! âin stadia 
na0 nâ 00 — — —

Oonesiuneu ^i âeâonsotnnsa unon 
baronii âs eonäensntoane stati- 

^66 I2C0I"â ts in pannlsl ÜU 00 ...

n

n

^Li^1îî--ntziilL notninilor utlll-sta în îsbslul S.r^Lot osie -â- 

lls j ^6N l^uts in iiMNL 9.9.

,Ac-dlL^L6Liu1_âs M-ENL^NVLUS LSN1-i-u..1âsni.^iLAr-sn 
6XZ6NiM6NtLl2 L ^0

- °-,' ,- âîN »- â-°
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/91/ L eviüsntzini äiiiooiiätziis pnivinä iäeniiii0Lns2 00, in Lpeoi2i 
L oeion 06 üp inäoLiniLl, O2NS pnsLiniä ilooioLtzii N2piäs 2is pois- 
I'll niLONiÜS 02 ONM2N6 2 soäilv bLNiioN p6NM2NSNie 2is NSZimOniioN äs 
ionotzionnno Lis nomsnoZiion oonLom2ioni inäiviäonli. üloäiiioLnilo pu- 
dsi'ii sbLOndiis os 00 inăoLininii äsionLis mod ii io arii isnLionii Ia 
bonneie LLls in oe^ânoi issioioi sini noopeniis in wLi po^in äs o ss-' 
ounâL äs LOSLis iiooioL-tzii, als oLnon 2wpiiioäini sini opnoximQÜ^ äs 
LoelsZi onăin ou osie äeisnminnis äs moäiiioansL isnsionii /ioZ/.

äsnino eviäsn^iens2 2b2isnii poienii 
Io !.wo,' 'ioLnsL voüä L isnLionii äs niimen- 
ionrî oo UnL äin meioäeis pneLeniLis in ia- 
ieioi ..I», svinä in vsäsns os sossie nd2- 
isni L^ni äs onäinoi Lsoimiion 320 2 onÜL- 
tziion äe pnoosni in 0220! poisnii soiivs 
NSLPSOÜV nesoiive, /99/»/ioZ/> 3-2 impos 
ow.piii i onne 2 Zi inns^isinLNs2 Ion soiowsiL. 
In 006 Zi LOOP 2 iosi OONOSPOi Zi N6 2Ü22i 
on ooinipQmeni äs n^isonL Zi inneZisinnns 2- 
äeovoi, oonLÜioii äin onmäioLNsis oniiZ^i 
ooi.n on e nie , I'iMNn S. Io :

I. oniinie äe i?.2LONL 02ns psnmiis 
^LiniilinLL ponoioloi penmsneni äs neisnin^L, 
I! . p , 0 , i ni äsienmin2N62 soLnilon mL- '0' 0^ 0' 0
Enimilon eleoinios inne^isinnis;

oniinis äs oonvensis 2 mänimilon 
^loo.in'.os mLsonais, isnsioni Zi oonenii,V2-

Ve lo tsopLi. äs col-tznt 
Li teoslooe

li^.Z.Io. 3tnoo^on2 
eoliipLmenioIoi äs 
äsienminonö 2 0^
nie 00

^ion-.l momeninnt- in ienoioni ooniinos, pnopontzionois 00 isnLioneo, ineo-
vo.n-2, poiensL cioiivä Zi nsso.iivaz

I. 2mpIii'io2iO2N6 äs oonsni ooniinoo penlno ndäLsniie isnsiunii 
ineoven^si Zi poienii nbLOndiis äs mänimiis 02nooienisiios ponoi-

iuiui äe iono^ionnns äs nsisn^n^â;
s olnipnmeni äs innsZisinLNS 2 Lbsieniion äs isnLions , ineo- 

^en1,ä Zi pois ns.
LLliLxsmeniuI cis äsisi-mlnsro s 03 sls 20 s-s i-sslirst oonorst 

pu sl«.»oni«l° klLlve prsLsäta !o LLMrs 5-11 !n osrs^Ismsniul L«- 
scc^^ccl^ur-, îruss rssILsassä tuno^lils uaLtLtzllor- 2^1 äin
tcuuum âe'pi>1n°j9âu lttsur« S.lo). ^osLstS trusL. lurselstr^L es ino- 

äl-Le I» I.?."î.V^.r, /Io2/, ssts evOstituitâ äin Zsss bioonni inno- 
Pväs, Liburs 5.12, sssw^st« Latr-o ouiio ponindüZ, s aurul xs- 
non i'rvniül, tiMi'3 5-1), odntzins elsmsnisls äs ooneoisrs, r«Ll»2

LSIHNNl^ ".2N6 .
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sis trusei ssL^ß säsptsres mZr^ilor
6s INÎN-X-L, dlvOnI (1), LOnv-Li-sls Ion în tsnslunl oonrinus, blooul 
(2) ZI nmpIIîiQsnss sbntsnilon mânîwîlon wssurnis, Lk, LU, Zi

ve lu Zi 7^

uicuiu i.

eo

i>oliipu- 
6e Zeiei'- 
3 03 LiL

ve Is gi^reivul äs n<L-

le l^Li'imile ae oou-
tLiudiliie pi-iu in-

iei'^cZinI dloeului (4)^ L-tr-ueturQ 6e i'i'inoi^iu 3 tr'u^ei
, ... . ^ . Lu 1^'3 o i' ü '01 Li 2- 0 6 n? e 1 luulu 1

zie I'muueui 6ü 1^6t'e-r?in^L. Llooul (5)» äL ie^ii'L, ooiii'üi'L i'Loili
n^c?.6L?3i'^ m3L;u.^äi-ii -§i vsl^^iloi' mLi-imiloi' äs leZIi-s

sisisw cie boi'ns äs eone Q'dLi'e , ö^oui'i ielsi'oniQe , §i po^en-
^omc di'c- 6e nâQpi^e , >1^,

Inoii Loe^lzts mäi'lml- LL 
Lide Qäeev^ie ini-e^isii'ä-
n?ii ou oLeil o^i'Äi'uI me oQno-opiie 
skii inQ^neiie.

^iiipIii'ieLio3)?eIe opei'L^i- 
o^îie, î'eQliLkiie ou oii'ouite in- 
te^i-uie 74i, pellit obtziue- 
i'eu ruioo ooelioieu^i cîo smplili- 
oli'e pe u di^u Lb^t e i^Is maximi lor
nülLu^Qie r-e^Iüdili in Zomeniul ^snoul r>our2l si îi-ussi.
I'- llo, ^epLi-3t ^euii-u osi'S ^IL2-o2
onnnl. Lntels reUnîoe tzi ii.âti-nc-î^nîls 6s explodens sie ri-useî --S 
ZI -âomalL sIgLl.r-2Lg âs Lxeouîîo âls bloounlloi- înns;ionLls sint 
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xi'LLLnîLîs âsialÎQî Lu /1o2/.

^»4.4» §L^1mQN6L ^^ams^^Io^n^OL âsis^ll^nais. pi'ln^mLsunâior'l 

âs^pui^s, Ll^is,ns1uns.

î-Isioâa ovaslunanlm aoospiaiâ psninu ssilwai-sa pa^amsii»1Ion OS 
alL 00 ps da2a MLSunLionlIon â1n isnsn ssts LltLMI /09/,/6Z/,/77/,/84/', 
/69/,/93/,/Ilo/,/ILo/,/146/.

1n luno^is äs 
i^u ts m3 sunai uni 

' ^0^0^ î.

t<v

1 2 in

oonâl^iils OONONSiS Zi âs sinuoiuna âaislon ob^i- 
L6 împuns slado^ansa unon al^oniims âs ssiimana

aâsovais. ^vinâ în vsâsns OL in Zsnsnal 00 kon- 
MQ^I âin mani plailonws inâusinials.sini ali- 
msnia'tzi pnin KLD oonsiiiuiig âin mai mulis pis- 
oâni (m)^(^i§una Z.l4),âs ps dansla âs msâis 
isnsîuns als siatziilon âs inansionmans, âsisn- 
minansa sxpsnimsnialL a OL als 00 ImpUoL s-

spss oocjeî^ter-es 
Ni^.^.14. Lodsma slso- 

ii-IoL monollIanL 
oonslâsi-siL psninu 
aliw^niarsa 00. .

i'soiuanaa âs masunaioni simulians ps 
Is > plsoani, psninu lisoana valoans 
als 'isnsiunii Ia bonna.

'Lsiimansa panamsinilon 02 ale 00

ioaiO os-
(^j-l, n)

IwpUNE
oonsiäsnansa oanLoisnIsilollon masunais PO

o^Is m plsoLni ponâenai OU ponäsnila (z -- I, m), pnoponilonals ou 
pionâonsu oonsumului ps lisoans plsoans. Oomponsnisls vsoionului 
(^V,. . ) 1-1, n) oonsLpunLZioans unși plsoâni sau oanaoisnisiioi masunais, 

Ls odtzln pnln oo^sota^sa pOnâO2?11 oonsumulul' ps aosâsiL plsoana, ou
Spaâul âs pnsol2ls sau âs Lnonsâsns aoonâai Hsoansl mLaunaionl 1, ns- 
ail2uio ps plsoansa nsspsoilva. In gsnsnal Insa, uilIlLinâ sodlpaman- 
is âs masuna lâsnilos psninu ilsoans plgvans^ ss poi oonslâsna oomponsnisls 11soa- 
nul vsoio? H. oa 1'Iiinâ s^Lls ) psniiu oiäos k Z1 1^- (1-n), ossa os â-
pIliloL al^onlimul âs oalou. Hi-'volumul âs âais nsossan.

Dsoansos âsLvolianlls ulisnloans sini lâsnilos psninu 03 âs 
p^iisns aoilva ^1 puisns nsaoilva, psninu simplii'!oansa sonisnii ss 

ininoâuo unmaioansls noia^ii:

2 ^1'

» puîUsa aoilvL sau i^aoilvL ssilmaia 1a. ^onnsls 

00 oor'Ssp^nLaioans plsoa^H 1 ^1 masunaionH

' - puisnoa aotlva sau nsaotlvä masunstZ ps plsoa- 
2?sa 1 psniini isnslunsa 0^.

sxpi-ssla analliloa a 03 lunotzls äs isnsluns äs koi-Oonsiâs nnr^ 
lolia:

0 - 0(L, o)
îs veoroi-ul x^ms^llor- ^L^r-^s 
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poi Li uxpT-imsds priv /91/,/92/:

^i^j ^(T, v^) (1--1, m Zi ^-1, n) (9,26)

unâs "0^^ osis srvLrsL âs mLsv^si-s s puLsrii xsllti-u punotul âs p, 

' 0L^LOi617isri0L WLSU)78iâ 1. 1
I'sniiru SSÜMSI-6L oomxonenislor vsoionului 1^, xsnLLsti-ii 03 6S- 

timuis 36 c.si'insHis O iunohio s)biso1)iv, o, oonioi^ü isonisi ssiims^isi 
ou po^us^üts /97/,/92/,/1)6/:

(9.27) 
^unâ6>^)1 Zi I«V) sîni riinii-iosls snoniloi? Zi nssxsotiv L slsmsnislon âs 

PVNâ sNQI'S .
Oonsiâs^înâ osi7Sois)7is.iioL osiimaia âs ioiMs:

v - (9.28)

' Mâs 1^, L?) â r-spi-s^iniL soiul âs psrswsti-i oZuis^i
! âsi'ivînâ sx^ssis. (5.27) î l i'sxoi't ou uosZii ^ai'ams'dri , ss ob^ins 
îuu sisism âg puir-u souu^ii noliniars. DiiiouIiL^ils âs rs2oIvLns a 

Los^siui sisism âs souu^ii, ioi^is slsd oonâi^ionui, s impus sstima^sa 
gSPQI'Niä 8 PQNNMSinuIui <A , uiili2înâu-ss în sossi soop o proosäuuL 
äs 088^8)76 uuiâli'S otzioiLLlâ Q vslo)7i1 sals QL)76 mâulwlLS Q23 L'uuo 
)bl6 0^1v (9*27), QonL'oi?m O)7â1uo§2?Lmsâ âin iiZurs 9.19»

^SNil'U o vsl081?s âLtâ L 6XP0QSniului cZ^ , snulînâ âsriVLisIs 
^kune^isi odisoiiv (9.27) în rkpoi-1; ou oow^onsnisls ^0» tzî 1^2 
^ vsotv^uluä 8 3iî obține un sisism âs souL^îî linisn uvînâ sosyîi xs- 
"Lmsil'î OQ nsounosouis /99/» I^SN'dl'U 0L2ui oonsiâs nânii 'duiunoi' wâsu-

! ^)sni)?u o ^i.6 0LNS ou LogiuZî Zi?Lâ âs înoi'sâsr's (oL2ui osl
2üi i27eovsnî) u I?s2u1i2i sisismui âs soushîîr

m n n' -i '
- - X, L llz - X- X "â

1 l z z

r '»,<» L u. - L »j - L - L ».
-7 j '

n w 1IU n n c-)
Z-s^«-, L «?. «i 2 L "z > 'i?»

, r i o, u. -ii -^1 - "7 j ! ö 1 (9.29)

in p^Lr-muel« âs "03^" (iimb^ IMLE) /99/, ?i
wltWL» (limb^ I^LI--) psnri-u ssiiESâ xsi-mast^lor- OL »Is puisi-ii 

hotivo :^i '76Q0ÜV0 iuno^is âs isnsiuns.
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02 wasura a iiâelitâtzii oaraotsristioii sstimats ^a^L äs crsls 
masursts ss UtiliL6a2L abatsrsa wsäis pLtratioa /117/ âsL'inita oon- 
iorm rela^isi;

m /^n

Lx/ (9.)o)

o

^620lvarea sistemului äs SOUL^ii (9»29) ests in SSUeral äiki- 
eila, OL urmars 2 slabei rale oonâi^ionâri, motiv pentru oare ss 1m- 

puns utiliLarea äublsi prooisii 
psntru rsprs2sntarsa mărimilor 
^i a aunmitor prsoau^ii privină 
aran^arsa datelor psntru prslu- 
orars /Io/,/92/.

Lxperisnhs aoumulatL in
preluorarsa datslor sxpsrimsn- 
tals ou algoritmul pre2sntat 
mal sus /99/,/60/ h arâtat, ps 
lingL o äspsnäsQ^ä ssnsldllâ s 
eosklolsntzlloi» ^o» ^1» ^2 âs 
exponentul A, §1 o âispsnsls 
extrem äs marș a tuturor valori­
lor parametrilor, oblar pentru 
Tosla^i oonsumator, oonsiäsi it 
insa la ore äikerits. In sotiimb 
valorile LU in punotul äs iuno- 
tzionars oonsiäerat, oare ss od- 
hin -atunoi oină abatsrils 
a^t valori minims» au âisporsii 
mult mai mioi /99/, essa 00 Hus- 
tit'ioL utillLQrsa Sk ou prinoi- 
pali paramotri ai OL.

eleo tua î.e/99/,/
IO)/,privînâ inlluen^â domeniului

^U,c1« v->!'Î6l,iL » rsniunil 1« dor-nele 6c,osuflr-s pi-ocs^ului âe esrimsr-e «I 
I< gi^su eviâen1,iLl. nsessiwrss i-esliLSr-ii Âroi- domenii -je

Minimum <2,^ -Z)L Upen^i-u od;iner-es unor- r-e^ulwre conclu-Zenro.
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Oapilolul 6

O^K^OILKILIIOIIL VIUMIOL HIS O0NLM^?0IiIIOK 
O0Ll?I,SOLI

6.l. ^s^sols Ksus^als als rspr»s26u1ai*ii 00 pi'iu Ov

6.1,1. ^I.r'oâuosi's

Ooj.^ vrui âslinitzlilor' Zsusi-als als OD p2?s2sutsts Lu subpai'âKi'a- 
^ul l.). , oa l^iinâ üüüü oai's usâau oLî mai i'iâsl oompoulai^sa 00 Ln 
rs§imu^i â^uQmlos, aosslsa pol ^ki pi'SLsnlals sub âivsrss ^oime p Oli- 
liLui-su lor- Lu pi-aolioa Lu sluâiils âs sladilitals als LSS oomplsxs 
impuus Lusa sadls^aos^sa âs oalrs ov aâoplals a urwLloar-oloi*-osi-iuls 
/si/-

s) sâ iis oîi msi simpisr
b) sâ sootzioL psrswsti-11 0« por ii lâsotliicsîi ps osis sosii- 

tioa LLiu sxpsi'imsnlala;
o) sa rspi-sTiuls oLi mal ^iâsl oompoi'lsi'SL 
â) sa ^is sâaplabils p2?0L^aws1oi' âs oaloul 

sladilllalsa 5'SL.
Hspi'SLsnîar'sa 00 p^iu Ov osi*s sâ sstlsl'soL

âiuawioa a 00;
sxislsuls psuln?u

osi-iuisls prsoirals
mal? Luo

. L06 5:1 0.7?

ImplioL oa Ln os2ul 05 slabilii^a Lu pr-iwul r-Lnâ, a Lormsi
I apoi 6 6^IwL2?6Â

îlos sau expsulmsnlals.
Iu vsâsxss als^suii 

OO p^in OI) Zi u slabili^ii

pai'ams leilor Lu oaâinl iäsulilioLuil auali- 

osiei mal aâsovals l'oi^vs âs r-s^usssutars a 
woâului âs aboräLi-s a prodlsmsi iâsuli^ioâ^- 

rii aosnloi'a» Ln puima pauls a pus2sulului oapiiol ss s^solusL2â o a- 
asllLa Llaâlului aolual pr-iviuâ 1â sutimi oare a Ov ps dara uus i sinls- 
r, didiivLouiios. 3îsd1I1â-ss xs ds-a sossisi sosii-« sti-oeturs 00 
.oLivsiooi, ss âeâuo în sudpsoskrâi oomLior tormsl« Ov ooi-sspuo-L- 
tvsos ac-sâi 00 sodivsisor, «cuștii ioiosos-sisos-issios ?i tunc^i 

âs li-ausisi- liuia^s.
Io psos,;osi«I« oomstosos, 6.2 y1 6.)^s« po«-1otL sleoi-l-km« ooisl- 

»sie âe e^imsos s psosw«io11c>o 60 â« i°o°s sâopists. --ooslâsoioâ â1s- 
-1oci ideotliioooeo sosiiiiss sL r-«°P«°"v exp«o1-°°oisis s^6, âi8°oir- 
-- hs-s„ pe ieools -stimsîi«i °u l-câr. ^tiei. Lo ssâooi i-i«otiii--4- 
^ijsosilîs.o« o 6V si« 00, s-«.«isdoosr so M p°oroo 06 is^si a o °si 
.ui!« AI yi oonsumsiooi sisiioi 1oi«o--°oe--tstzi poioto-o MV eompisxâ, 
eo^ii dl â.lsiisî dl — ââs oeisriiie 6« ssisni peoiou psosmetoii 
-ioeuiioioi «leoioio si 00 eo^ivsieot. ks bs-s Ml si 00 âelsiist s-su 

.,5'0^51'^" si "00M^" psuli-n aualiLL i-seimu- ^usii-ui-d pi-OL-oanââs oaloul "OO^L^
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Iul psrwnnsnt Zi rsspsotiv trsnsitoriu s1 sosstuis.
äossls pro8rsms su PSNllis simulsrvs âivsrsslor rs8iwuri trsn- 

Llto^IL als 22 rsprsLsntst âstslist Zi oompsrsres lor ou osia sla 22 
sotiivslsnt svînâ psrsmstrii sstiws^i sntsrior, Ln vsâsrss vsllâsrli 
sos si or psrswstri .

ü.I.L. ^nsll.23 ^tsâiu^u^ sot^usl^pri vinâ^iâsniiiiosrso 

^H_â1s^22 Ln^lit^rsturs âs^s^soislrtsta

pr-sooupsrils intsnss, ramsrosts rn ultimsls âous âsosnii, psn- 
iru slsborsrss unor 2D sis 20 aît msl rsslists, sînt rsilsotats Ln 
litsrsturs prin âivsrss iorwa âs 2D obținută, iis prin ssswblsrss 2D 
sie slsmantslor oowponsnts /5o/,/55/,/I25/, iis prin astimsra» psrs- 
wstrilor pa ds2s âstslor sxpsriwantsl, /IS/,/56/,/37/,/1)1/. rotoâs- 

rsLultstols tsstalor sxparimantsla rsportsta Ln litarsturL /9/, 
/59/,/56/,/69/,/IIo/^ oonstituis sili ioiorms^ii utila pontry raprsrsn- 
tsrss âivsrsslor tipuri âs 22 prin 2D ort Zi roiarinis psntru vsliâs- 
rsp 2D nou iâantiiiosts.

Dorwsls âs ds22 psntru rsxrssantsras 22 prin 2D srat tis oous- 
^ii intrsrs-stsrs-îsZirs nslinisrs sau linîsrîrsta rn ^uru1 xunotuluî 
permanent âs iuno^îonsro /55/,/87/,/125/, iis iunotzii âs trsnsisr 11- 
niars /129/,/1)9/.

Din snslirs iororalor ü« rsprsLsntsrs s 22 prin 2D, prsoisst« 
in vrâins oronolo8ior Ln tsbslul 6.1, sa xosts rsaisrou o tsnâinhâ â, 
oonotruLrs s unor â ri8urosss svinâ Is dosâ oiroultul soDivsIant si 
!2I no elswsnt âinomio rn struoturs 22, isr sstiaisrss psrsmstrilor 2D 
sâ 8S sisotuk2s ou wstoâs ststistloa oum sr ii lâÂiiil, /37/,/125/,/129/ 
ssu s veros1ii>1I1ts^ii wsxims /57/.

ZvLnâ Ln voâsrs isptul-'oâ Ln struoturs 22, A5 su o ponâsrs rs- 
âusa^oos (Io-I2)^ /25/,/I2o/,/142/; os su o oowportsrs âinswios sss- 
msnntosrs ou ass s RI, /26/; Zi oi, orioum, exists wults inosrtitu- 
âini rsisritcr Is oowponsn^s Zi osrsotaristloilo oonsuwstorilor, a- 
ossstS csts8cris âs oonsumstori inâiviâusli ss oonsiâsrâ os posta ii 
ssliuilsts 4LI Ln vsâsros vd^insrii unor iorms âs 25 âs o oowplsritsts 
rsÂvnodils. Ia oonssoin^i, rsprsLSNtsrss 22 rssl printr-un Lil ?r un 
oonnu-nutor ststio soDivsIsnt , ii8urs 6.1, posta ss ostisisoâ osrin- 

îsls impusa 2D s1s 22 psntru s ii inclusa Ln progrsmals â^ osloul s 
j stsbilitn^ii LLL, osrin^a prMiLsts rn subpsrs8nsiu1 snterior. 4oast 
voLel âs 22 sokivslsnt, oons/âsrst LnsL ou âivsrss s^âs^â« âatsli-ra, 
st^ Is bass ws^oritLiii iormslor âs 2D sla 22 slsdorsts rn ultimii

ÄNI (îcidslnl 6.1).
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Korms 66 rsprs2sntars L 00
Dsdelul f).l.

?r°1o SV Io ll^srstors äs sv« o1s111:»1:s
Bursa 
dE- 
0Crs- 
^ioL 

anul

Ltruotura ov oonsi-^ 

äsrst« psntru 00 !>

!/

NumLrol 
?1 11s- 
ts psrs- 
wo1r1- 
1or 0V

Lloäul^ä« 
sslrIwLrs 
sl Hara­
ms Arilor 

Ov

Oowsntaril

I 2 ) 4 ............ . " Z

/95/

1974

6U 1

^L.

Ä - °»'°.

)I 5 

l^' 
L,L> ,rr

UsLII 
ponäsra- 
ts als 
parsm. 
oorss- 
punLälroi'I 
al oom^o- 
nsn'd.sloi' 
sradlll- 
1:o s1ra- 
-dlstlo

^u oonsiäsrL oarao- 
tsrlstlöiis ouplu- 
-tura(is als msoa- 
niswslor antrenate 
yi elementsls 6s KL 
61n oaärul 00.

karawstrii Ov ast- 
Lsl odtinutzi sint 
koarts aproxiwativi. 
M este aâeovat psn­
tru 00 oonâtltuihl 
nuwai äin Lll

/So/

1976

k-

cr-

äs, 1 «D^-o 
s

s/sm

7

-

korsms- 
1:r11r
»1.^» 
Lv- .s-

Oonsiäsra äoar LLI 
äin oowponenta 00.

Ku rsprsrintL ts- 
nvDsnsIe transito­
rii rotorios,

1-.(s/s^)

^2

2

/(1^/^)

prin rs- 
äuosrsL 
oireui- 
-dslor LLI 
vcwpcnsn-

Lstiwarss psrams- 
triior Ov aproxiLa- 
tiva.

1-^(s/i'm
? r«;

0L WS-
6ii pon- 
6srs1:s

/^-39/ 

1,961

UNl 
äs 
Z.I'

">0

10' 6'
traj

g 60
^k.°^ 
or6

^II O^Z 

^21 ^22.

int iunotzi 
r polinowi 
Inul trei.

1

s
Xg,X', 
^°.î.
s

Vnloi-i 
wsäii 
ponäsra­
te als 
parsD.AI 
crompo- 
nsnts.

OonsiäsrL putsrsa 
msoanioa rssistsntä 
oonstanta. Lint ns- 
LiiZate slsmsntsls 
KL si rsristsntsle 
LnL'LHürLrilor.^

Lormä utiiL in wo- 
äslisaraa LSS psntru 
stabilitate äinamioK

/^7/ 

1^62
â

<

i-^

Li

-I-

t'>

<

(

0

L

^1

^3

1 
o'

I 

^1 

03

c

1

^2

c

c

^2

'2
'4.

L
1

2
6

4-
2

2

"ä

1

2.

s
(LLrii 
ssmnl- 
L1o»i1d 
tisloS)

Ou UOM? 
PS dL2L 
unor 
tssts 
SLpsri- 
wsntals 

!L00 Z?)

LLoâal util probra-- 
wslor âs stadilita- 
ts stutioL., '

M al sokiva-
lont este wai rsäus 
ou 0 unitate äsoit 
osl U2ual pentru LLI 
rsal«.

—

—I----______ ....--- -------- " V '
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tabelul d.I. (eonlinusre)I z 4
/129/

I96L

x-x iLi^lLiLl

-tl^d-.-pl'^) ^L>

o-
50

 
- 

O
>

cv

LLOMLk 
^Önäsi'L- 
-bs ps 
dL2L 2?s- 
2UltLlS- 
le? IMS - 
Sislr'a'ks 
sxpsrl- 
msntal

^umar rsäus äs psramsiri 
LxprssiL psnlru koar—
1s simplä nu eoneorää ou 
Lprseisrils äin lllsralu- 
r-L /2o/,/87/,/IZ9/.

/129/

I9S4

ä /^x » — —L /^u

O^x-i-O^u 
(moäsl äs oi'äinul 
li-sl)

, 
-« 

-
co 

><i- 
S 

D 
w 

o 
«

 
o 

M 
D

krlmil 
YLLS 
prin 1- 
äsniil'i- 
earsa 00 
e ekivs- 
Isnl eu 
esl äs- 
iLliLt T' 
§1 s 
ÜLOMk

Kspr62iniâ 00 prinir-un 
eonsumnlor slalio 
parsmslrii 0^^. yi dl
un LII sedivLlsnt.

l^u eensiäsrä earaels- 
rislieils wseanismelvr 
antsenotL

Ll-mnit'lQa^is prineipalslor simboluri uii1l2Lls ssis esa prse^- 
'.^QlL in §.2.I. psnlru LLI.

^umsrirl maxim al parametrilor ears earaotsrl2SL2a aesst 00 
tzenlva^ent, a§a eum rs2u11a äin sedsma oireuitului sLu ee^ivalsnt, 

o.I.b) sats 6s noua (s-a aämis l ^ --l 1-^-) äintrs ears,

?i^»6.^ . 00 sedivalsnt: a) aedsma monol'ilara; d) se^isma eireuitului 
sonivalent.

^oi, 6 . ö ^., earaotsri2sa2L oonsumstorul statio sokivalsnt, pa- 
lî', earaot6ri2622L LLI sotiivalsnt, äoi, dl/^ , 

msenni.mul antrsnat äs aossta, iar El, ?, sats oomun ?i ^soanis- 
mülui k.ntrenat. Oonaiäsrarsa unor 1pots2S 6 Impl 11'i oa t oars I^säuos NU- 
mkiu> jîmnvirUoi- uosslul 60 soklvslsni I» (9-S) u?ä °L. r-«-u1tä äln 
âulul 6.1. xs^metr-1 sstimul xînâ ln null 'So. Ln

Ll^LsiloL n porsweti-ilor UI oomponsnis /So/./S5/./IZS/. 1°r 
r«°i-lel °sllmnîl«1 ou UWUk, In Ultimi ä°o«nlu^- 

ol-uru u âgvsull moroäu äs bs2Z k«ntnu sstlE-su poi-ü^tr-llor- 60 ul« 

66 / ^/,/ZS/,/S7/./I2)/./I29/.
I' msismarloS s 61) äs-voltsis psntru --.oost 
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consumator ootrlvalsnt ss rswsroa Ln 1uorär11s mal raosots,(äupL 1980), 
/87/,/12Z/,/129/,/1)9/, tonälyi» utlH-LrH ML 11n1arl2at« (souatzH 

6o stars sau Luno^ll äs transtsr). 4osst tapt «sta ZustlLlcst äs prao- 
cüpsrHs aotuals prlvlnä rsprs2«ntarsa oît mal rsaHstL a comportării 
LLL 1a m1o1 porturda^ii (stadHitsts äinamioa /15°/), rspre2sntar« p, 
bA2s oarsia so stsotusa2â astâ2i practic, In srclusivitat«, proisctaü- 
rss §1 acoräursa sckipsmsntslor äs rsglaZ automat s1 srcitatzisi §1 
vits2si grupurilor slsctroesno äin LLL /5)/./7)/,/76/,/82/./86/.

, kroblsmsls osrs ss riâicâ in continuare sînt pe äs o parta,vî 
oonsir'ui 9sni^?u sossi 00 sokivalsnl OL oai*s sâ nspnsrinls oLi wsi ^i- 
Zsl oomporlsniL 00 i-sal Ln rsAlmui-lIs äinamios sis LLL, ss iis eit 
wsl simplu tzi ss iis aäspiabil pro§i*sms1or' sxisisrlls äs sns1l2L s sls- 
b^lilLtzli LLL ZI ps äs slla paris,äs a sladora slAoriims sii-oisnir äs 
sqiimars a psramsirilor aossior OL. ^ossior prodlsms 1s sini oonssors- 
ts urmLiosrelki para^rais als aolualului oapiiol.

6.1. Z. Oaraoi^rislioils^äinamio^s al^ OO^o odival^ni^

6.I. Z.I. ^spsols §snsi*als

In oaârul prs2sniului subpara^rsi, Qorisläsririä 00 rsal priQ 00 
vo^ivâlsnl' pi'tîLsri'ds'b Lu 6.1, ss uiWLroy-ds âoâuesi'SL Normelor'
OO' sIs sosstuLs, ikoiMS crai's s^ 51s aâsQvsts Iw^IsmsQlrLrll. Lo alsorlt- 

vsl6 Lxit^sn-kk! ^6 LNLllLL a s.-hsdI111 Ltz11 LLL /27/»/66/,/62/. Ls SI'S 
vsâoi-c Ln klosst ssns, slslsmsle äs seus^H Inlrsr's-slsrs-IsZins 

vs^lnlQi-s ZI IInIki'lLsIs Ln Zni^I ponorului PSNMLQSNI äs kunt-HIonsr-s 
.5L /uneinig äs i^LNSlksr Unisys Ln âomsnlul VPSNLylONLl. ^ossts Lon- 
^ls^ Lls OL SS odtzln po^nlnä äs Is OL rsLuItals 91-In âssmdlsi-ss L^2?SQ- 
îsi'IsILolloi' oonsnmslonulul solil^slsnl slsllv (pnscrile OL) ou OL QS- 
^nLs^s s1s UI soklvslsnl oOnsläsrsls äs ^oi-ws (2.)7) 9I (2.)9).^vLnâ 

vsâor-s obssrvstzls 2. äin §.1.1.2. pnlvlnä Loäiriosnss ^sovsnLsI 
^n, noäui'IIs consumstosrs Ln I*6ü1wunll« älnswles s1s LLL, sosssts 90s- 
^S^II oonsläsi'sls 9s äursls ^inul 92s äs InlsL^bns si tUâ si 00, os ^1- 
ln<j oonsisnIZ ZI ssalL ou vLu osrss SL äs la Lnosputul lulsrvalulul 
^Stz9oo1)lv, äsis^mInslL os wsäls ponäsralL a 5nsovsntzslor notosrsloi- 

^nsi-siosnslor. slnoi-ons äin ^LL /26/,/27/./149/. In oonssoin^L, moäi- 
tiäsrsu ineovon^sl Ln oaärul Ov als 00 soLivalsnt osns ss von äs2vol- 
is lLn ooniinusi-s, va ii oonsiäsnstL äoai- pnin moälilosrsa. unedi^ulul 

ti^ur-s 2.6, äs poLihis sl isLoruIni tsnsiunii äs Is dornsls ss1s, 
tsM äs ^isismul äs Qxs äs ooor-äonats sl LSS.

«S2ultkl ssiisl os M nslinisr äs slsrs al »LI eoLivsIsnt (sia­
jul äs sous^ii älisnsn^lsls (2.97)). °« r'âes ou o unitsts, «Umi- 

înău-ss ulläms soustzlo (2.97).
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6.I. Z.L. Ov sis 06 sokivslsnt sud Loi-ms soustziilon 

inirsrs-sisrs-is Zir«

j Oomponsnisls,sIslioL Zi rotstivL L 60 sctiivslsn^ Fiinä oonss- 
isle ^n psrnlsl in noäul äs i-soorä, i. sl sossinis ou LLL, Fix.6.1, 
pot Fi ii-Lisis ssxsi-st, putsros sbsoi-bitS äs 00 sckivslsnt Fiinä su- 
ML oowponsnisloi- siLÜaL (sFssisiL äs inäiosl, "sl") Zi i-oistivL (s- 
FsotsiL äs inäiesls "m").

Oc-nsiäsrinä 1pois2s1o siraxliFisLisLi-s Zi sonvsn^iils äs sswn 
prsLsnisie in 8.2.2. privinä rsprsLsniLi-sg Ov sis Lil, ssuL^iils äs 
ni^rs sis 00 sskivslent pol Fi schiss ps bs2ü sisiswniui (2.Z7) ssi- 
i'sl:

s u ,â -F ° °„I °o
- cD kill /-^00s )

U
1 ä - -v . s s c<) u) ^-0 1 - 0^ s c2?-L I/? '

01 6 O (. ülu 6 H i» M â 0 (ol)

L^slQc!')

ZI - U«âlUkb^/- (V^OLcl -0bä)6„ -

^s-^ki^" ' (vk°°^ - v.ä)^

UOt^S p6ri1)I'U L Im pl 11'H 031*6 9 soi'lsi'll S-L 1n1rv6u6 ^otL^ls:

r - läo) i°.->
iLi^ ioLis esieisire Limdolni-i au sew^iFiastziils prsoi2sis in tz.2.I.

Loustziiis slLsäniss äs ie?ine sls 00 sotiivslsni ss ob;in oon- 
siäsi-iTiä ^oxpnssiils (2.ZS), psnti-u pulsi-ils ?i Is ssns ss insu- 
MSL2L pulsril« «sî°'O^ Ldsoi-bits äs sonsmsstsnul

5ZlLl1o 6 0tliV3l6rir , odtzlNIN^U-LS LLll'sI:

1'-. kill/ 6^

kill (s -QOS c/ '-°

^--os^-Uxä 

U^sincs -vd^ ----- (6.))

LoU3^11l6 (6.^) ZI (6.)) oollkliluis l'OllML lls11lll9i*â â LD als

00 (!lli. Hoekie esllLQlerlsriol isisi-DinL iLspullsuI 00 sotilvL-

Isni i i in puisrsL sbLOnbilä
L Fu2«i <^ , n iensiunii äs is

?i 0^ Is woäiFissrss moäulul^U^ Zi 
dorosls ssls in i-sxiwurii« äinswios

^1 ri'3llLlt()i-11 Qle ^oälHoLi-ss ikr-sovsllrsi IsllslullU 1a boi-lls^

0^ X
2°
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oonlorm oslor älsaubats în subpsrserskul pr-sosâsni, Intsi-vlns în 0L 
prsssnints wnl sus, prin mvältlnsrss unxdlulul äsi cis rsls^ls : 
0 -6.-^ (c»)-c<),) r ; (6.)'); unäs <^. ZI O_ sînt unAtilul äs po-i;i« 

tzl rsspenblv xulsstzls isnslunli 1s Lnsspubul Inbsrvslului. oon- 
sîâsrnb psnbi?u Inbsxi-srsL slsiswulul äs soustzll (6.1).

?i>1n 11n1sr-l2srss slstamslor c>o ec-uLhll (6.1) ?1 (6.Z) în 
^)uiu1 PUNObuIul psrwsvsnb äs Funs^lonsrs-LLrLQtorlSLi prin wârîmlls
Is boarie u„ „ kc>'
IINÎQrÎLLlN it

msrimll' 6s sisrs ^g^y> ^0 'rs2uli8 iorws
W s1s NI sodj/nlsnb soriss sub korws msbrlcssIL:

-1/r^-k.^
^U«<Zn-Uko)°m 
---------- x---------- ----- -----------------

^>OgHo

'^sâo

-^(/Z^Dco^^^ ------ 7?— L SI-(I-S°> !.

(6.4)

^I-iqo^w^liZoOm "U.â-OkLo^w^kqo^m

OkâoOw"Okiqo^

liâo

OgqoOw^m^^O^o-OeZo^

LmOsâ°^(^o-U^o^

q O Oxu' g â O

QOS c/

sin

unâs- V^o^io-c-v'- ?1 
iLNsiunii O^o

v.. -v^ sin » i-sprsLiniL eomxvnsnisisnc^o Kv o
FS sxsis â, respseiiv ci, 6s eooi-äonnts ais

LPL.
' 00 siL 00 os^ivslsni, obtinnis in oaâiiil pi-sLsniuiui subps-

rssral. psi-mLt ob^lnsi-ss i-Lspuusulul ti-3U2li°r1u Iu itwx s1 sc-ssbuls 
prin iSLolvaisL slsbsmolor <Zs eQus^ii (6.1) ?1 (6.)) în ossul psr- 
lurbsilUui- mni-1 -ie bsnslun, ?1 prin rs-o1vsi--s M 11n1srl2«r (6.4) 
îs es->u1 psrturbs1,111or mini. In sossî sc-op,sussts W sucosi 1mp1s- 
msnrnts în prnLrdsIs bs osloul bsnw°1ts "IK^L" (psnb^u W n«11- 
nlbie (L I) ?1 (6.Z)) dl M^6L (psntru W llnlsrl-sts (6.4)). 4°ssie 
p^rnms ^s csisul nu 5°bt utllls^s Ln <-sp1i°1u1 2 psnt^ vsli- 

âsrss W -slinisrs sis °âl, pr>1° --°*ps--^s rsspunsu-
r^lor irnnsllorii s1s unor NI. bsrsrwlnsts sxpsrlmsntsl. °u °«1. 
âsbsrminnds cis 60 s1s s°s1°rs?1 NI psoîru soslss?! psrturdstzH.
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6.1. z.z. 01) als 00 "0k1va1su1; sub 5orma 5uuoh111or 

äs ibrauslsr 11u1ars

0O als 00 soliivalsul: 1lQlari2a1s Iu Hurul puuotulul psruiausut 
âs luno^louaus (6.4), äs 5orlvL KSUSI*a1a (1.4), Pv5 11 rs prs LS ulals 
QVQI-01'M LQbswsl b1oo 61u llZura 6.2.a). 1r1u apUoarsa Irsuslorwarll' 
IuQ^)lLOS soua^lllvr (6.4) HI sUmIuarsa mâriwllvr äs siars, ooulorw 
relației (1.^), S6 ob^1u OD s1s 00 60li1va1su1 sub lorwa 1uQ0^i11or 
äs Irauslsr 11nlQi'6, litura 6.2.b).

Irodlsma âI11o11a a îi-sosrH äs 1a Ov 11u1arlLats (6.4) 1a 
1uuotz111s äs li-auLlsr ovuloi-m rs1atz1s1 (1.5) o eousUluls luvsrsarsa 
unalltloa L malrlosl opsra^louLls . I?-K11l2iuâ IU LOSS-K
soox> LlZOrllmul bsvsrlsr-^aässv /55/, s-a obținui ^sutru slstowul äs 
soua^H (6.4) mairlosa:

l>^
------- --------- ----------------- (6.5)

uuäv: lT^ esis wali'icsa lâsu-dl-daîs ; p ssts ops^atorul I^plao«, lar
mali'ics 1s

X^, 36

^^^aviuä âlmsQsluusa Hl eos^lelsutzll
äü-dsrwIuL ou urmatosrsls rslatzli äs rseursuha /)5/:

-- llU 

x? - -H- ) (6.6)

--

"1 " - ssmuil'ioä urma mairlosi (suma slsmenlslor äs xs ăla^o- 
nula prlnolxala).

I.ul^'oäuoiuä sx^rssla mairiosala (6.5) rslatzla (1.5), ss id- 
luno^lÄ äs ti'QQälsr ^ü(?)^ , aviuä sx^rssla (6.7) prsLsutata iu 

^iSura >.ö.b), oai-6 poats 51 aäusa L)r1u s5so1uai-sa opsi-ailHoi- mati-1- 

osals icl 5oi-ma:

. â dsvluä äs paramstr11 Kl sob1va1su-b HluiäL oo6l1o1sui11 »ii os^^^ >>

li(p)) -

ttx(p)

Uo(p)

-

s-' L "

(6.6)
2 11p^^lk

2
^1? "22k * »2^

53101'110 N^rlmllor äs siars Initials 1ar tsrwsuli ä^ §1 ä^^ slut 
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lâenriol ou slsmsntsl« ooi-s spuurZtosr« als msti-Iosl lol »1« woä-lulul 
IIn2.ur-i2Ll1:^ (6.4)^ si Ov al 06 soklvslsui. L-su obtzlnui LsitsI 02 sl«

00 eonivnlent sub lormL L'uno^iilor äs trsnsi'sr iiniars wonovarisdilsr

- ^(p)- ; ^V^(9) - ^(9)' (6.9)

onre pLrmit svulusrsL răspunsului ^ranritoriu sl 00 s otiivslsnt k^(p) 
^i, h^(p) Is. orioe perturds^is ^O^(p) a tensiunii la bornsls sals,
tust? jnsilmüe iünä exprimste in äomsniui operațional.

In ^eâsrea obținerii oosiioisn^ilor iuno^iilor 6s transt'sr 
v^(p) 2i v^(p) po dnLL 01) liniariLsts (6.4) nls 00 eoliivalent, a lost 
slndornt programul 6s oaloul 6snuniit "l?", avinä 1s bs2S rslstziils 
(I.S), (6.6) ^i (6.7). VsliäarsL alsoritwului yi pro^nLUQuIui "I?" s-a 
siso^unt prin QOMpnrsnsQ irsOvsnhsi 6s oseils^is Zi Q Q^ortirilrii räs- 
puri-.ului tnQNi2itoriu sl 00 sQ^ivsisnt, rsprsLSNtat prin Ov linisriLsts 
(6'.4), en esis obținute pe bsLn valvrilor proprii äoniinsnte sie Luno- 
t.iil^-c' ZiZ trs^2sier oorespunLstonrs, oonsiâsrinâ sosIesZi perturbs^ii 

( - o,I u.r.n).

6.2. liisntii'ioarsQ snsütioL a Ov bis 00

6.2.1. ^nt^roäuo^rs, 
LU^ S-» ki-«-snisi In Pi-Imul -Spital. KjsEtlc-si-ss LULlItl- 

^oâ L 62 Lis 00 oon^L âlu âSâmblkli-ss 00 al« o°°6umai°i-II°r --omponoutzL 

4I--înâ LEâa âs moäul lor- <Zs intei-ooneolsi-e gl (Zs ponäsr-11« ou osr« In-
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îQi'/Ln In nlnTuetuna 00, âsnuwli In oonllnuans, âs-dallal; sau z?sLl 
penii-u n-I âLsIIn§s âs 00 seLIvalsnt âsllnlt In §.L.I,(^I§u^a 6.1). 
^esnsln PI'O SUPUN6 eunoaZIsNS 8. j)QNQWS Inllon elreull s Ion s etllvalsnls 
Lls ^1 ('0N3UUiaI onllon sîallel oow^onsn^l, NSZIwÜnIIs Ion âs 
lune^lonano, slnueluna 9I ^Lnawslnll slsotnlel 21 iriD . LisIsnIIon 
Ia ob^Insnoa aesslon âals ss Ise unwaiosnsls x»nselLLnI;

I. ^anawsinll slsetnlol al olneullslon setiîvalsnts KH 9I 
poi II âsIsnwlQals In oL2unIIs IN QLNS nu ss âlspuns âs 

nsLuIIadsIkî ^nodslon âe Isj-onaton eons sx)i'N2âIoans, utlll2lnâ nsla- 
^ills apnoximallvs âs ealcâl als aas sloi' panawsinl ps bs2L âalslon 
âs ealaloC pnsLsntals in /lol/. In eu2ul AI âln ssnla unItanL ^31 
valonlls psnawslnllon elne^llslon setilvalsnls sx^nlmals in u.n.n. 
âsIsiMânats ps bâ2s inosnoLnIIon âs ladonaton, slnt pns2sNlLrs In 
/99/.

2. Oonslâsnlnâ ounosouls âln oaleulul olneulatzlsl âs ^ulsnl 
psnlnu Ilseans LÄI pulsnsa selIvL ZI isnslunsa Ia do^nsls 
sals In ^s^^lmul psnwsnsnt cronsläsral, âstsnailnansa sIuosoLrlä slss- 
1ÎV6 6 In aessl i'SAlm 86 poais slsetua su o DsioâL lisr'a-divâ âs o 
dlx Asnlon /)o/. ^sls^Ia âs 
i'atzia, I, esls:

nseursntza ^snIiTU alunseanss So Is IIs-

- k(s^^ wo o
^?/3 s s-°"

(6.Io)

vuisi'II uellvs absoi?dlrs âs LLI In lune-

(I-t-e)) ^ ^ 

--------------- (6.II)

unâs: 6nls sxpi^ssla
tzîs âs QlunsnQi'sa 3o''^» oonlorm ^r-lmsl i-sla-ll (2.7); lai-

^?/9 i-spns2lntL âsnlvaia sa In nspvi-r eu alunseansa

svalualâ psniiTU 2-3^ Lxpi'SSÎL ss obhlnu^â âln (2.7) ssîs:

- ^o-li'/-^(k^ c-k^/g)^ - (coi,

d " ( c0L v(l-i-L))^^

;o» Vk1.)2ro InItzlalL psairu slunsesr.s «o» Ln veâsrss smoi-sâr1L esl- 

loulului iiorsilv, S6 consläsrä
I. Lslslslls âsis, psrsws^rll sIsLirlol LÎ ULL Ki si oonLuws- 

^oi-llor- kîsl5lc:1 s1 00, ss âstei-mlnâ ps bs-a -Zs^sloi- âs^csislog sie 
fiose,1)o^L ou r-els^i^is eunosouts /6/, /24/.

^nsissr-înâ ouuosours sossts cZsis sis 00 rssl, ss âe°°nstr-ss- 
Ln j ELi-âl u^âtor os ss xoi obelus psnri-u sosst« Ov âs 

siwllsia^ ou osie odilnuro poniru 00 sot^lvslsnl!, 00 pi-essursto in 

LU . ^I'tilul 6.1.
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^nlnä äs la aoesrs als ov nsal, obhlnuis 9nln asamblansL 
W als oonsuwstonllon oomxonsnhl, Lu oontlnuans ss LbonäsÄ2L xnobls- 

ssllmänll panamstnllon olnoultulul slsoinlO soklvalsnr, I1s.6.1.d, 
Li 6V oonsläsna-h. ^Ltlsl IN subpansS^sIuI 6.2.Z, 9« bL2L oonälhlsl äs 
läsn-dltads a nsZlmunllon xsnwansn-ds als VV nss.1 Zl sotilvalsnt, ss äs- 
6ne nslshllls 6s oaloul psnii'u unmä'bonll Zass ^ansms'bnll al olnoullu- ' 
Ipl soklvalsnl: ZI ^s-h' l^n In subxanaLnalul
unmalon, 6.2.4, ss ;ns2lnla un al§onltm äs ssllmans a oslonlalhl lnsl 
^antimslnll 1, /^ nl VV soklvalsnl ^s ba2a oonälhlsl äs Oom^on-
ls^s lnanLltonls läsntloa a VV ^sal ZI soklvalsnt^ la älvsnss ripunl 
äs psnlunbahll.

6.2.2. LO-Slg-VV nsa l^,(äslallalX

In oaänul pns2snlulul sud^anaßna^ SS äsLvolla M nsllnlan ZI 
osl I1nlanl2al In ajunul punolultzl psnDansnl äs ^rmo^IoriLi?« sl VV rsal, 
O^nsääsi'n'b Q II nsoonäs-d Is LL8 Ln-di—un sän§ui' noä no-Lalr "k", eu 0 KLO 
Qvlnä n noäun.1. äändns osns in n Illnä cronse-dats LLI Inälvläuals sau LLI 
seliivollsn^s unvn Anupunl äs Läl. ksn'dru VO als UI esns ss von oonsääs- 
Ntz In OondlNUQNS , SS von säop'dL Ipoîs2sls SÎLpIIIIos tosns ZI oonvsn- 
tz^LIs äs 66MN ^nsolLLiis In L.2.2. Vs SSSMSNSL SSDNIIIoL^III« nora^II- 
Ion utlllLLts I)6NtNU M sls Ul VON ^1, NN ASUSNal, osls ^NS2SNl:Lrs NQ 

>tz.2.I.

6..2.2.I. IL6PNS26NtQN6S elswsnislon oomxonsnls als VV

W/I al VV ns al, oonslL äln ansamblul M als KLO-oonsumatonllon

stallol Zl als Ul äln srnuotuna ss.
li.-prvLLnisi-ss MI) ü 0L SS VL steäs Pi-In wsri-Ioss äs sÜDliür.-

hä noäal^i äs sountoln- 
oull H'l /24/, /S4/, 
/I2o/ ov^/vä älmsnslu- 
QSN (n-^1) '(n-il). ^leo- 
tiNä ou ä^nälosls "k" 
llläl'l.mlls ^onSSFUNLL- 
loni'S noäulul (k) »M2- 
in!l.OQN (1'^ LS ^cisil- 
hlonsaLZ oonlonm II- 
CUpll 6.>, unäsr^x^ 
ssîs käiul-danha pno- 

^pnls Q noäulul (k) ;
?le.6.I* ksvns26nran6a ästaliatä a VV ou

2SI-SL öswnlklosrmor nolL^IIIoi- uim-
22IS
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dl sÎQt subwsbrlos Lis wstrlasl . ooi-sspun-L-
ioars eslvrlalts I' noäuri als r^LO.

AotÄ: ksntru simpli^iearsa serisrii, in Ovniinuars ss va rsuuu- 
la paraNiSLSlS inOjilsS ( I 1 ) PSN"dru Daroarsa SUbmairiOS lor, ssw- 

nllioa^la Ivi' subin^s1szinäu-sä.
OvUSUMaiorli siaiiei al 00 vor 1 rSprS2SN^L^1 prin aämi^antzs 

OVNL'lanis Ovnlvrm rslützisi s

iL^ - (6.12)

O82?e poi II ineluss inwatrlosa nväala äs sOurtOireuit s i'I prin aäi- 
hivnars 1a aämiian^sls proprii als noäurilor 1s. ears sini raooräa^l.

Orin rsprsLsntsrsa Oonsuwa-dorilor statiOi sub lormL (Zs aäwl'dau- 
^6 evnsisnis 1 nväurlls in Oars nu sini rLOvräais UI SU äsvsnii pasivs 
OL63 OS psrmiis rsäuosrsa mairiOsi âs Lämiian^L noäala la äimsnsiunsa 
(n-t-I )x(n-t-I ) . In aessi SOOP SS apliea o proosäura äs sliwinars ALUS- 
slana a noäurilor pasivs, OvnI'vrM 2?sls^1s1 äs rsOui-su^L /6l/,/I2o/:

-Ic.1
-lo (6.11)

uuâo: Ic ss1:s noâul sllmlnst; sint slsmsnts als wa-
1i-lO6l vbtzlnuls Ia sI'Li'ZIIruI pasului antsi'lvi' (ooi-sspunLâ^or' s11-
M2nâ2?1l noäulul ^-1), 2L2? ssis elsDSntul r?Zmas IN mstrlos âupL 
6l1rn1uai'6a noäulul pasiv Ic.

ttslahla (6.l)) ss apliva psuti'u toa-ds osls (r—n) noäui-i pasiv« 
als WO a 00, vbhininäu-ss o noua matrios äs aämitania noäala 
eu älmsnslvuisa (n-^l)x(n^-l).

UI. äs sir-uetui-a 00 ss vor rsprsLSNia prinrr-o t.s.m. 0^ iu 
Lpaisls unși impsnantzs k-^-ZcOO; eoniorm sodswsz slseri-ies se^ivalsnts
prs^sntn^s in ii§ura 2.1o.

6.^.^.2. Ml ne liniar al 00 real
Lisrswul seuaîiilor äiiorsuiials äs siars

Osniru oK^insrsa sisisniulul seua^iilor älisrsn^ials äs siars 
^1k! 60 rsLi, -ZS rspr-SLlntâ "sosi-« »I prin slsiswul âs ecustzH âlts- 

(2.^), ooMpIgisls °u sousîla âs m1s°si-e L ro^Li-sloi- (2.27). 
«s2u1tL Lslkel psnti-u lisosi-s «LI c-îrs un slstom âs irsl s°us;II âl- 
^srsn^>Is c-Li'6 1'1 s°r1ss psniru un «LI osr-soLns, 1. sub tor-ms- 

Implieiia:
A-t(x,.^) ' (6.14)
od
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Isi- I^-vsotoi?u1 componsntslor- ps sxsls â Z1 q sis oui-sâlul sb- 
sorbll;. I, -- si , I ,p.

i i. ai' c^il
kenti-s sllmlnsr-ss âls soustzllls âs slsi-s (2.27) s c^i-sn^lloi- 

sbLvr-bltzl iâl, ss eonslâsrâ r-slsljls poâsls s K8V:

V ... -^-klüN

i

L

»

I , 
—ml , - -^1,8 -Mlml ... —mlwn Lei (6.IS)

»
» » «

I !
—wn -wnml âDNQN Ls°

unâs -67 !wi........... l^^ i'spi'SLin'dL Oursntzii in^scr-Lsii în KL2 âs crâ^i-s
noâul Hi âs osls n Lckl Qonsiâ6)?ats Ln 00, 1a2? waii-iQsa ssta 0 
n^oua mainios âs sämiiantza noâalL ob^inuia as^^sl:

a) 66 nuMsnisa2a ma'di'lQSL 6s sämitantzL noäsla ob^inutä 
mai sus cu Lnoa n nvân^i Hi imj)säan^s1s (1-1, n) oai-ss-
9UN2aioars soksmsloi- sodivalsnis (nisura ^.lo) als ^isoar-ui ÜLI^ odtzi- 
ninâu-s6 o noua maii^os äs aämi-dsn^Z noäala I X"'I au äimsnsiunsa 
(Ln^l )x( Ln->1) ;

b) no6u2?ils oons spun2aioai's borns.loi' osloi' n I-äl als 00, âsvs- 
niis nslisl ^asivs, ss nsäuo utill2Lnä ^noosäuna 6s sliminans L^us- 
s^.ana prsLsn^aia anisi'io)?.

I^joua mnti-iQ6 6s aämi-tan^a noäalZ. astisl od^inu-da, uvlnä 
ä^liünoiunsa (n-i-l )x(n-k-l) ss pa^ii^ionsa^â Hi ss ss^ai-L ps ooLiponsnts
i'sulo Hl imaginans llsvsninâ âs i'orMa:

(o.io)

?o t)N2ri ^nü^nis-dä^ii âs simsti-is istza âs älaAonala pniisoi^ala 

aj mati'ioei âs aâmiian^â noâala avsnx Hi (6.Io )
^vinâ ln vsâsns nsla^iils âs ii-sesi-s âs la mai-iQi Qvm^lsxs la

eoaiponsnis â.,ci eonioriv oonvsn^iilor stabiles Ln §.^.2.^Hi oiaSi-ama 
a âin ̂ »6, ss pot soris i'slatziils:

Ug<z^ ; u^-(b.i7)

u^âs mSilmIIs no^sts <-u 1nâ1--11 â ?1 q I-Spi-S-I^s oomponsnîsI« msrl 
mZI i-ostSLiivs pe sxsls âs c or-âollsis â, q.
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ksâu simxliiic-sr-ss SLr-isri.i rsl^illoi-, în uoniinuâi-s ss In 
troäue urwLtorlI vsQtori:

^âl' ^2 ^n? -

^â2 ...

?6 dL.2L I'slatzlsl QOâLls (6.1)) ss pot 6xprlruL,. ut 1112.înâ nota- 
i11l6 (6.16), evlvponsnts 1s Qursn^11or Lbsordltzl äs os1s n !^1 sstisl:

Ql6 00 I'6s1. Isntru s sxprlwa sessts S6ULtz11 în lunatis äs DZrlDl1s
âs 3l6tslli, woâulul tsnblunll 1a dornslo 00, 0^, §1 pulsația SL c2 , 
66 sxprlmâ ^L20r11 tsN3lun11 Q8tt's1: O^^^(o03cs -t-^3lncs) unäs 
un^dlul äs p02ltz1s s1 tsnslunli 66 sxprlwâ eonioiM rsla^lsl 
(6.)'), od^1ninâu-S6 QLLIsI slstsllml sQUL^IHor äs Ztars aâsLvat rs- 
prs2snt1r11 00 prin 0D äs tsnsluns Z1 IrsQvsntzâ äs lorwa 1^pI1s1tL:

^-k(x, (6.2o)

unâe X esis vsotoi'ul mäi'lmllor âs sisrs, X - 1.0^, 0^, Lvînâ 

â1lN6NSluN66 ()NX1).
1'oiMK SXp11o1tâ 3 slstsmulul äs 6QU3^11 äs stsi's (6.2o) ( )Q ,66U- 

Qh11 ä'? srsri^lsls) ssts sxtr'Slll äs lLbor?1o3SL. ^vinä In vsâsi-6 t'Lptul 
6U In ^^Zi'kluiul âe Qs1cu1 QQI'S 3-6 sl^boi-at In cont1nuLi-s psnti'u sna- 
1123 ^^/z1mu1n1 t^NNLltoi'IU L1 00 l-sa1 ^S^I-SLSNtLt prin L/IIÜ NSl1nlLI-6, 
"OOI^M^L", 36 rs2OlvL prnotlQ nmvLi slstswul äs SQULHH (6.14) IN 
osrs Lsjintroäue oursnhli ästsi-minL^I ooniorw seustUlor (6.19), ivr- 

-MQ sxplleltâ s 6Qu.6^111or (6.2o) nu ssts utllâ.

^I3tsmu1 äs seuutzil slASdrlos äs 1s§1rs s1 00 real

In vsäsrss ä6i1n1t1vLr11 OI) als 00 rsa1 86 urwLi-LLts sxprlms- 
rsa Mîsrii sctlvs, ?i rs->--t1vs, sdsoi-blis âs sossis în i'un°î1s 
jZs moâuluNisnLlunîl âin noâul âe i-snoi-â Zi âs xulg^in ss c0 .

In sosLî snop, âin pi-lws linie s r-sistzisi noâsis (6.IZ), ss «x- 
pnimL nunsniui inZsnisi în noâulO si 06 sud msir-K-ssIâ pr-in

6omponont6ls 63ls P6-5-X6lS â, q AStisl.
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l.
oosc^

slncs (6.21)- "k

InlnoäuoLnä sxpr'ssllls (6.21) als ou^sn^Hoi- Lbsor-bltzl äs 00
Lntl^o SXP276Y16 äs ( 2 . ZS ) , )?S2Ultä 6Xpr?S8l11s putsnlloi- L> ZI

In donnn (I L 00 I-6Q1 äs loi-ms:' .

(6.22)
Oonüläs^Lnä ZI äspsnäsnha 1n2s1 a lsnslunll äs puloatzlL 

SL o) oonlor-m i-sls^lsl (6.Z'), r?6lailL mslrlosalä (6.22) r6pi-S2lnlL 

toemsl slslewul äs souatzll sl^sd^los äs Is^lr-s als OL sis 00 i-ssl.

6.2.2.Z. ML IIn1ni'l2ät nl 00 i»sLl

^I'ln I1n1snl2QN6L slstsmulul äs SOUL^II äs stai-s (6.2o) Ln ^u-
I^I punolulul äs luno^Ionsrs ^sr?msnsn1: al oowponsnlslor? 00 rsLl, SL- 
I6îolsr?l2nh prin märlmHs äs intr'si'S O^o» c^o' o ' märlwUs äs sla- 

^sc^ol (1^1» 66 od^lns un elstsm äs soustzll ä11s-
^s^l^lnls äs LbLI'S äs lonmn §6N6NLlä (1.4) LLI'S pvLts 11 soi-ls L^.tll 
sx 5) 11 oll L 611 s 1:

sä ^II ^12 60 ^11 ^12 ovo c^o
ä 
al ^21 ^22 ^2) sc; ^21 ^22 (6.21)

s1n
^6 /)1 ^Z2 ^6 ^Z2 0

unäe vseloi-ul liiäi-1m11oi? äs slLi?6 ^6^ ai?« älmsn-

sl'Uirsü Zn, 111nä oon6l11u11 äln wLi-1m11s äs slai-s s1s â Lis HssLr-ul
LLI?.

oUlMLlnIOS iS 0 OM^)ON6 Nis 3lS MSll'IOSlOI' ?1 SVINä älMSN-
slunlls (nxn) 91 nsL^sollv (.'lx1), 3-su obținui ^I'ln inwul^ii'SL unor? 
llmlnios älrä^ONtils 1onLol6 äln ^NI'LMS 1r?1r LS.U m^nlllllls äs 6l3I?6 ini Al­
siis n1s lll, ou Mä1osl6 0, L, ssu 3Vlnä 6tnuo1ur?E Mânioși 
äs! oämi'tnnhZ noänlä äs ooui'iol^oul'b (s1msir?1oL 1shL äs älLAOnnlü 

k^nol^nIL) ou älmsnänsa (nxn). Slsmsnlsls nosotor? sub^li-lo^ ^nt 

pr?S26nl6ls Llnlslio IN lndslul 6.2.
U0IL: ksnti-u L1M91111OSI-6N SOI-1SI-11 sxpi-eslHon I6i^en11oi' ä1n. 

-Inkslul 6.2 L-Q 2nti-oäuL nolLtzls: ^^äoi (6.24)
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Expresiile 6Isnî6lor submLirieslor lsi sLl
_________________ _

^lsmenlrsle subms^rieslor s^1
- 1'sds1u1 L.2. 

ü'lsmsriisls submairrieslor
Lu'bmQ-'
-Lriees viAAonsls

1-1 i l I N

^sâ^son^s^ 
(î,^j) 1-1,n

Z-1.Q
____>_________

LubmL- 
triesL

_.â___________
Llswsntul 
(1,1) 1-1,n

11 °^1 L 11 ^Nli1^l'^1
12 °1.1 ^1 L 12 0nk1^l'^1

it 1) ^oOgqoi - L 21 -Oä.i-kl
21 L 22 ^Nk1^1^1
22

H 2Z - ^o^säoi

°1.1^1
L )1

^Sâol'^nk1,1^

^sqol'^nk1,1^^1

)I L Z2
^sqol'OnRi.i-

"Osâol'^nk1,1^^1

ZL
^scMO^-i^ol"

! In -tabelul 6.2 sismsnlsls subms^ries1or O,L,Q^^ 9! au t'os'k
notsts eu aoslsa^i li^srs si'setats insL äs inäieii i,^, si Uniși Zi 
rss^eoiiv, eolounsi ^>s esrs ss ZLssse.

lenlx-u eons^ruirss sistsmuiui äs senarii slLsbrios äs isylrs 
se lin^nriLSLLL in ^jurul gunoiului ^srmQnsnI: äs luno^ionsrs osrae^s- 
r1-üb 6e U^o« ^io' ^io' ^ko' «prosilis puisr11or sotlvL ?1 i-saotlvS

slsordide â<! 06 äs îs LLL soriss äs i'ormL (2.ZS) SLUlr

", ^6 o ^Ii<;c>
X

"iiäo
X

^^kä

(6.2S)
> "^>ko ^ätto ^Itqo -Oiî6o ^^kq »

^6 - ^o°os( ' ^qo- ^ko^"(.^o" -> (v.26)
oon^7U>1î^- ou 61»kr-m^ 1's20i-1»IL ä1n Heura (2.3) in onrs ---s 

tz6m1t- 6(<^nl sl oursnbu1u1 L»îL 6, ^snâns °» L^nâ po^tlv 

^svZ 60 nbsosrbe pubsr-s r-ssoblvL 1näuoi1vL.
^lâL°6 °omp°n°»r,i. -d°r.-51 o^n.ul^

3bso-b^ äs 06 rs»1 Ln Lunnys äs äbsisrss tensiunii L îs dorne s 
.»ie ,1 mSâlIs äs sbsre si« »I -^-^sq în vsoborii 
prin linisrî^res «--ns^ilor- (6.21), soesbes ss 1nbr°ân° rn rsisîls
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(6.2S), obîinîâ-ss sstLsl sistswul äs «ous^lL sls-brlo,
â.s ISHlr-s si 6D sis 66 i-ssl:

(6.26)

unâo elsmsnlsle wslrillslsu sxprosllls:

(6.27)

^sumdllnä slstsmsls äs seuL^li (6.2.)) Z1 (6.26), ss obelus ML 
OS I'spi's^lntn OD Ilnlsi'lLLtS sis 00 r?ssl (ästsllät) QU OvnsläsnnnsL 
NI lnälvläusls SLU SO^lvalsnts, L köv Hl s OOQsuwat oi'llor' ststlol s- 
O^lvslsnt ' äln str'uotui'n SL.

6. .2.^. K^spunsul tr'LNLltvr'lu. sl 00 r-ssl la PS r-tundsi 1 l 
äs tsnsluns Is boi'nsls snls

01. ^nls 00 nsnl slabor'Lts IN OLär^uI pi'srsntulul § stlt sub
L'or?lli2 nsllnlsr'ä crlt Hl IlnlLi'lLntä, psr-mlt snsllss OOmpoi'tLi'll LOS 6- 
tulL In I's^lm ti-LN2l tonlu ntlt In vsäsrsn VLlläänll LOS stör' NN eit Hl 
s^. sstlmur-ll psr'NMö tr'lloi' moäslulul sOklvalsnt nl 00.

?6^tui'd2^Is OONSläSNNtZ Illnä 0 Moäll'lQLI'S OONlor^Q unul QNU-
Dlt sesnui'lu Q tsnslunll äln noäul äs nsoonä sl 00, SNNllLS rs^lmu- 
lul tr'nn^ltoi-lu kl ^esstuls ImpIloL PQI'LUI'SSI'SS unmätosi-gloi' stsps:

n) OONsläsr-Inä eunosou^l paramstr-ll slset^lol Zl oont'lZui'sîl^
pur-nmstr-ll sIsOti-lol sl Olr-eultslor- so^lvslsnts als NI §l oon- 

SUMLtOI'llOI? ststlol, SS slSQtUSLLL Osleulul nsslmulul PSIMLNSNt ÜN- 
tspei'tui'dntzls sl NI (SS ästsi-mlns ^gäol' Og(^ol' boi '^ol k>6ntr-u (1-^n) 
Hl oonsti'Uls 9t6 mnti'losQ äs nämltanhL noäslL äs LOuntelnOult

L^b loinmu nsäusL (6.16);
b) SS 6slOul6Q2â OOmponsntsIs ^âl' ^c^l OUI'SN^lIoi' sdsoi'- 

dl1,l äs Ilsens NI ou I'sln^ls (6.19) Ln UI-ML psi-tur-b^Llsl Lonsläsr-s- 
ts! pnln l-iOälllOsi'SL tsnslunll In dorns 0^;

0) vgäi« äosc-Li-II- °I« 51--
°mu1 ä- âHsr-sn;1âI« ä«
ül!g 111 (2.zq) gj (2.27);

<!> °- cl.r.^mln- kx Sl °« â. -..1 1- M-
a. ti.p «.. »r—u« <«---> "°"""

äs n eE.lluu.I ps nmLNsnt sntspsnturbs^ls . ^1 '
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s) SS maZoreaLL timpul OU UQ interval âs integrare, ^t, Hi ss 
reis algoritmul äs ealcul äs Is punctul d) pina Is atingerea timpului 
iinal äs anali2â a regimului tranLitoriu.

^onrscs programul äs calcul slaborat pe ta2a acestui algoritm 
âepâHSHte capacitatea unui microcalculator äs 46 ÎL (tip llU-L), âiAO- 
-?itmul 3 löst implementat in âoua programe âistincte äsnumits convsn- 
^ional "OO^Dl^", pentru calculul circulației âe puteri, oonsî,ruc^i^ 
matricei âe aâmitan^â noâala reăusâ Hi calculul mărimilor caractsris- 
tioe regimului permanent al componente Zi programul "O0^'lli4", pen­
tru oeterminarea regimului trsn2itoriu al 00 real âat^ prin re20lvar'L 

neliniar (sistemele äs ecuații (6.2o) Zi (6.22)) ale 00 real.
! l-ograwele äs calcul "001-6^" Hi "00^M^" au kost utilirste ' 

practic. pentru ästerminarea regimurilor tran2itorii Hi estimarea pa­
rametri) >r 00 echivalent ai unui 00 industrial, rs2ultatels iiinâ 
^re26nt.-^e in ultimul capitol al lucrării.

6.2 . Z. Determinarea params.tr11or circuitului sl-otric 
^.al OO^e chival^nt.

6.2. ).l. Determinarea parametrilor consumatorului static 
e chivalent

Oonsiäsrinä consumatorul static echivalent cin moâslul 00 lor- 
wat cin suma consumatorilor inäiviäuali âe acest tip, parametrii sii 
se determina cu relatziile:

- (Ü.28)

unc e D . si . reprs2inta suma puterilor activa, respectiv reactiva 
st st _

adsorditü äe consumatorii statici âin structura 00 real.

6.2. ,^.2. Determinarea parametrilor electrici ai K1I echivalent

(). 2 . ) . 2 .l. Determinarea re2istsntei statorics Hi inăuctan^si 
tran2itorii D'. -

Oons jiZsrînâ LII eoklvslsn-d prlo soksms slsotrloâ âln Llgurs 6.4, 
S« împu.w ovn8iîi» os sâmltsntzs pi-oprls äs sesi-rolrLuIi'-s LII sstilvs- 

ris^s 6.4. sâ ri.
-s- ------ 1------- - lăsntlLL LU sâwirssîs pl-opl-ls äs SLUI-lolr-

0 o ouii, Äs' â 00 r-ssl Isijâ äs soäul äs rs-
' _______ "E oorä (k). >iâwILsllîs pr-oprls, ss od^Ins

consiäsrinä matricea ^7^ äe aämitantza noâa-
^l'''sok1vsl^ IL âs ssui-roli-Luir s ov r-ssl. Insâ tâl-â
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O0QSUDQl0I?H blällol I'S PI'S 26QlL^1 älsllQOl IQ 00 6 Q^IVLls Ql) OQI*S 36 I»s- 
6uog la UI^ singur? SleMSQl ^0» SlIllllQLI'SL ou rslstzllls (6.1)) 3 
luluQoi? Qt^ui'Hoi', ou sxosp^lQ Qoäulul âs i'Loor'ä .

OÎQ oonäl^lQ: ^
(6.2d)

SCLll^SL pLl-tzlIoi? ^SLls 9I IMQLlQSI'S rSLUllä I'SLlLlSQ^L L< tzl 1n- 
äuolQN^L 1' sie I'vil SOlllVLlSQl.' *

6.2.Z.2.2. vslsunlQbi'SL iQäuolLQ^s loi' 1^» ?1 1>^ 91 a
1-sLlslsQ^sl Qvloi'los i'Lpoi'lLls 1s sluQsasr-6,

^ämltzlnä 1xol62s1s 9I oonvsQ^IHs äs ssmQ slaälllls IQ 8.2.2., 
lSQöiUQSL äu^s LXS

6.SS^SMS l'QLo- 
rlÄl3 3 leuslunHoi' §1 
oursQtzlloi- lül tiodlvs- 
^6 Ql

6 s säslsmu1u1 äs ovoräonals, lar our?LQlu1 I --mv 
sbsorbil äs rül sotilvsIsQl, äs^sssl iQ ui^wa ss 
ou uQtzklul - L)?ol8 ^o^Do' OOQ^oiM ăla^ra- 
msl l'üLorlsls älQ 6.Z., ^S2u1ls:

^Kä " '' Okq " ° ! i ^8^ -

(6.do)
lQl2?OäUO1.Qä QOlsl^Hs (6.)o) IQ sIsleLUl

äs soustzll (2.)4) L)SQlru l-seimul psi'wSQSQl 

äO« . '
I-S2UllL OOWPOQSQlslS l.S.W. 0 o -'

0 , -i; *s c<) 0 4-I LlQ^sâo äo 0 0 SY0 Do /
" 2 (6.)1)

0 *6 c<) 0 , 0^. I LOS
Ogc^o äo 0 ^0 säo Do /

?s äs s1l2 PSI'lS, VSloi-11« OODpoQSQlsloi- l.s.m. O^o SS odlin 
^1.Q OX^IIollSI'S älQ 3lblsmu1 äs soustz11 (2.))), IQ OSI-S 3-SU iQll-OäUö

aol^s1,111s (6.)o) ssll'sl:
U , --- (k-oos d? * 

600 li0
v^o- (li-ä^- c0oL'.<-°sf)^o

Do (6.12)

In ooEo1^L, i-elsii2ls (6.)li ^oi^ssrL un sistem
îiso^rriosouteIs ^1 1<!o'"o'

Lon-siiZei'înâ ounosouts tensiunile

äs äous souulll ou

os1oul2ls ou IS-

Litlls (6.Z2), pr^n isrolvsrss slsismulul (6.)I) i-e2u1l!ss

o^____________O«äo 0s4v,----------

Im(0gäo2l"^
(6.dd)
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^)/v^0 (6.Z4)

?6 b»28 rslutzlllor âs äs^lultzls sis luZuorunhsl li-sn-lioi-ll L' 
Hl Q OON_^—'dnnhs 1 äs tlwp 2?0^02?los ^0 I^LuIlL:

> ^2 o

r L'/So - . (d.)5)
äo o

I^02I'<3 06 8-ÜU nämIS InäUOtLN^sIs äs älL^Sl-sls Llaloi-lOL Hl 
(nSäULS In LOslLHl nlvsl äs tensiune) S§Lls, I'SLUltL I-z -- I, , 

'Inäuutün^n le MSANStlLLI-S 2?S2UltL äin nslützlü äs äsiänl^ls L 
lnäuetnntzsl ti'snLlto^ll I? sstisl:

r-m (6.Z6)

^LI' 1näus"dsnh2 äs älspsnsls L L HUr'LI'lloi', rsäusL la nivelul äs t«Q- 
säuns 6l ststoi'ulul:

L - (6. )7 )

6.2. Z,.2.). velsi^ilnLi QOQS'ban'LsIor' äs ilui^ ^o' 
6XI)ON6NluI'2l /) a OLI'LQtSI'lS'dlOll Qu^lu-tui'stzls .

I)eOL^(î66 Pk^kLMS ll'll ^(Zo' 6 6k1v2lsnt QLI'LQ'tSI'lLSL-
L>2 älnsmles als LLS S^Ulä, äs tsi^iQLi-s 3 loi' SS POQdS Sl'S QtUS
num^l 1)1 In 60?«rxni'6.i'6L nLsxunsnIni îi'LNLltoi'iu sl 60 ^ssl (äslslial:)

: 00 ^eal iästoUat)
r SOU Ol OLSStuiO

2L

^OsT,

I-------- i t
LOOS, stotie sc^iv. s-^0^

s>li
eQ^iv- tSOt

X
Vk- oa

^stimcitol' ss06

NC.6.6. Lti-uc-tui-3 üs ^i-Lnolxlu s pro os sulul äs sstlwsrs 
y1 purcunsirlloi- r ?1 /) sl woäslulul vl^

oü osl si mielului sSu, upH-Tnä isorls ssrimsîl-1 ou !^k. Iu sossi 
scou. oonsläsrLnä struoturs äs prluolplu s prooesulul Is ssri-srs oou- 
korm IlLUull 6.6., es rsPoints 66 rssl ?1 66 soklvulsut prlu 00 ns- 
liär-, sa» ILulurl^ls Lu §.6.2. ZI r---k""v §.6.I., ss
âstorâl rSspuusurlls 1rsn-1tor11 sis sosslors ls sossssl PS^ur-dsîls
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, ksi'Lms bnii 28 ssîiwssLâ splicînâ o proosâunâ âs
winimiLnns s L6sisi-ii s(i), klgurs 6.2, s răspunsului Wl si 60 scki- 
vsisnl: t'stzs âs csi si 66 nssi ^cu un siZoi-iim bsrst xs ll<LWk, conkorw 
sâsmsi âs principiu âân UZunu 6.6.

Osos ss i'exrsLlnîâ 66 ssklvLlsni, înosâi-nr cu âlnls înirsr-uxtâ 
^N!L1§uns 6.6,, x>i-1n 6V Iân1sri2sts (6.4), con^orw sodswsl âin Fi^urs 
'6.^.u), ssiimkioi-ul pnnsmsinilon ' aisctssrL âcLr slsmsn-

?ik-6.7. 0nâin°8i-E âs xnincipiu « piîâiui "LLiv
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îslo mstrioslor yi Lu oaro intsrvio sossti 5>srswstri .
LLtimsrsü psramstrilor «Zinswioi üi lll sodivslont s-s s^sctust 

^riQti-o pr-ooeâur-L âs osutsrs sisstosr-s uniäiwsnsioosIL /15/, ooirkorw 
präiriogrswsi äs prinoipiu, (iixurs 6.7) s proZr-swuIui "LLkv" slsborst 
^)S dULQ sa.

^UNO^lQ Odlsotlv, (?VL), 0ai»s S-S UIMZilt 3 1l wlnlmlLatL, L 
î'ost äsllnlta oonionw UOMix :

^02 - l - (6.zü)
i-I

unäe.n^ rspneLintL numărul äs payl ou äurata ^t eisoti. -
L^l in neClmul tnanLitoniu anLllrat al 00 real yi eodivalsnt; »

sLnt abatsrils puterii aotivs yi rsaotivs kstzL 
^s valdn 1s oorsspunrätoars ä1n rs^lmul psrmansnt äs rs^srintzL als 00 
rsa1 Zl sspeotiv, eokivalsnt Ia pasul äs timp 1.

Ixperlentza estimării parametrilor ou programul äs
oaloul 'LLkv" kl evläentziat iaptul oa, stLt oonvereentza solu^isi oît 
Hl vlt62L St^ sint eonäl^lvnLts äs valoansa SN3äIsntulul, 6k<, (II5.6.7) 
Hl äs oi'äinss äs crLutars a panamst^llvi'. In QL2uI 00 ou ponäsns msns 
în 1^1, 0N2uI 11'1, oonvsnZsn^Q 063 mal duna, 6 ^0 6-s ob^lnut 2.N
Io - I) Itsnatzll psnti-u llsoans panamstnu-aâml^înâ valor-l psntnu Okt în 
domeniul (v,I - o,2), lar orälnsa äs olutai-s L'Ilnâ /^ , oon-

^onw llMi-ll L.7. Ounsta ns^lmulul tranrltor-lu oonsläsr-at pentru 00 
nsal Zl soîrlvalsnt a lost âs 0 ssounäa.

I'oioâall, ss nsmai^oâ iaptul oä valonlls estimate pentru pansms- 
Inl äsolnä äs tlpul pei'tunba^lsl ^lO^(t) aplloats âls 00 nsal zi

s oiilva1(!Nt.
In soopul Ilmltanil volumului äs 

ion pnNilmsinl , ss propune oonsiäsransa 
äs pentundä'^ll äs tensiune Zi anume r I^o 
si uns ou amplltuä lne a äo -o,1u.n.n. 4I 
l,âal6 amor-ti2ste oonionm nelaîilloi-:

oalouls pentru estl^ar-sa 30ss- 
unul numän Ilmltst äs tlpunl 
- pertunbL^le tneapta äs tsn-

- psntund-atzll slnuso-

_^t
- - 6 sin(2/s5g'-d) - vo Pi

^mln
pt

0,1 S
"(6.)9)

0,1 2

^1 ^2

^O^(t)

«. ? . k, -»PI«.-»-.., -.°.«
r»ov.°!° 1°
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Alm pvLtnvnr-ls; ssts vslosrsn tsnsiunii IN rssim äs uvnris.
ki-tmul timp äs psrturdutzis, °oi-sspunäs psrturbntiiior nti- 

IiLLts IN k-L2uI tsstslor äs Isdorstor E äs PS tsrsn, psrturdstii 
ob1/1nu1s P2?1n QONSQiLI'Sa sau äsQONscr- 
Ikl-Sk NNOD slsmsnls äs slslslü (soäD 
labslnlul 9.1).

^si-tur-batzlHs glnD
ps^tui-ka^n llplos Qis IsnsInnU In 
Nväni'Hs LLL OLULSls äs SQNI'lQll'QNI^S 
uvmLls äo' äs eonsOlai-sL äs1'1n111vL äu- 
pK V,1 3 ü 6lsm6n1n1n1 aVLI'I?-^.

valonils P3N3MS1n110N ^Q6s1c>2?
tz11, pn62sn1;ais In n^ui'a 6.8, 

losl L'.adllHs PS da2Q sxp^l'lsn^sl 
Lulo^ulul In ÄNS11?L 27Sß1mU27l102? 127LQ- 

'2110^11 als LöL /27/,/69/,/70/,/71/, 

I. SS

s

^li «-i i m 
NM k> I. i 7.

Ns» O i 7 .

^1L.6.8. ksi"du2?da^111s äs -hsn- 
sluns QOnsläerais 11p1os 
psnlrn ssllmarsa pa2?Lllis 1n1- 
1o^ OO s1s 00 sek1va1snh1.

s L 
1 4)

s. 12 _

^2.^-----_______ D. 2 SE:'I ,

/7Z/,/74/,/79/,/76/ ea ?1 ü nsoomanäLi-Hoi- ä1n Hlsna-dui-L /9Z/, /61/, 
/64/./14L/.

?I'Sovsntzs 1s äs 03Ql1stz1s, 1"^, cronsläsnsts IN 0L2I21 psrilindatzl- 
^11oi' k^ .^1 I'6PNS2ln1:Ä VLlorHs Qs1s mal L'NSOVSNlS inlilnlts. In 
sl!mulLi'11s NNN11116S §1 6XPSnlD6nts1s äs ns^lmunl 1 ^22211 Pn11 als LSL 
Vsiloi'lls mlnlms, 0^^^, als -tsnsiunii IN 1:1wpu1 av3i'1s1 varlaLL IN 11- 
m11'6 12)?Z1 äspInLlnä äs 11pu . ?1 1oen1 LVLi-1s1, äs P3I-S2Slr-11 tz1 eon- 
11§u.r-nhlQ kîb', stL. Vnlvi-Hs <iäm1ss äs o,9 ?1 o,7 u.n.n. eoi-sspunä s1- 
tun^IUvi' In 031'6 äistLnhL sllsot^lOL älntl-s 00 ?1 1OQN1 äs LONNtoll-- 
eu11 6sie m1oZ, nsLpsollv msäls.

6 . ). läsntlHoansL sxpsnlms n1alL a Ov als 00

6 .).1. In^l'väu. 06,276^

Oonsläsr'Lnä 00 i'sal i-spi-s^nlal pn1n 00 sodlvalsnl äsL'lnii in 
ö»6«1* psn1i?u oar'S L—an Qons1i?n1^ OD^ PI'6 2SNlLl6 äs L5l6lnsnsa IN ^.6.1, 
1älnti11c-2r-ss sxpsi-lmsntsIL 3 sosstoi-s prssupuns sstlwsrss psr-Lmsirl- 

Lnäsxsnäsntz^p° dL2S pi-sluc-räi-11 ststlsilc-s L ästslor ääsi-s-ls- 
ob^Innts prin mâsur-âtoi-l Ln osärul unor sxpsrlwsnts'^otlvs ssu 

pa^ivs. -><
läsntlLlourss sxpsrtmsnisIL ou rs-ultsts spi-soluolls u 06 oon- 

Kt^uls ° i>rsooupurs rslätlv rsosntL Ln Iltsrstur« äs spsolslltsts 
csLrr§1tu1 äsosniuluL opt), äs?1 nsossltutsu Imports sossrut 
»oä äs uboräurs « jäsnt1k1oLr11 06 ssts äs mult rsounosouts /LI/./67/, 
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/148/. lulLl^lsUSU Lu odhlususs uuou USLUlialS oouslslsuis pulvluä 
läsuilHoausa sxpsulmsuiala a OL als 00 ssls moilvala, PS 1s o paurz, 
1s älHoulla^lls ob-tzlusull äaislor sxpsulmsuials pulvluä I-Lspuusul 1 
iuauLllc lu al 00 la psi-luubatzll rapläs als isusluull äs 1s bouusls 
^Ll6 SSI lusovsuî.sl älu LSL /Z1/./148/ Hl, PS äs alia Pauls, a apaua- 
lulul wc. .smsllo äsOLsbll äs Lo1lslloal PS oaus-l lmplloa pusluouausa 
äalslou sxpsulmsulals Lu vsäsusa ssllmaull pauamslullou OO /Io/,/22/, 
/127/,/I2Z/.

Dslsuwluaulls sxpsr-lcnsulalS) ässoulss mal Lu äslallu Lu audpa- 
^UCr'Llul uumalou^ uuuiausso odtzlususa uaspuusulul luauslloulu al 00, 
uaLpuuL .vspusLsulal äs vaula^llls Lu llwp als abalsr-llor- pulsull ao- 
rivs Hl uums puoäuosull uusl psuluudaill als wauliüHou
olsulls äs LLL la douusls sals. kulu sHaullouauss aosslul uaspuus Lu 
llmp ss ob^lu oompousulsls wasuuals als vsolouulul äs IsHlus, 
al 01) als 00' la Heoaus Domsul,1c» al svolutzlsl aosslula.

Osoausos Lu oaäuul lsslslou sxpsulwsulsls slsoluals psuluu 
lääul Hloaus s 00, psuluubstzUls oaus pol 11 usallrals sLul uslallv 
mlol, (aub o,1 u.u.u) /67/,/148/, sä poals aoospla 1auä ustzlusul 1orwa 
(6.4) a Ov llulaulLuls Lu ^uuul puuolulul psumausul äs 1uuotz1ouaus. Iu 
plus, Lu oaLul IsLlsIou aollvs slsolua-ds asupua 00, lusovsutza Lu LLS 
uu ss moämoa, ossa os ästsumlua oa uußdlul äs pOLltzls al L'aaouulul 
^susluull la doi-us (1l6uua 2.6) sa r-LluLua oouslaul. ^vLuo Lu vslsus 
oll vulouusa sa poals 11 aämlsa aublluLu, aossla ss va lua s^all ou 
2si^o psu'^uu s1mpl111oäi'L a M!.

lauLMs1u11 luäspsuäsu^l oaus ss Iwpuu a 11 ssllma^l Lu esäuul 
pi'oos sulul äs lăsutUloaus a Ov, (6.4), sls 00 c o^lvalsul sLul: 
Ü 0 . /3 '1. 8 L 0 K , I', Lu loial uoua pauanisîuî. ps ba^a oa-

l'i la' / ' ' si sl lu
I-VI'S 36 âL^klns sis vs oborul I si psi-xuvsrrlloi- LV1NÜ urwLiooi-sI« 20WP0- 

usuls:
- /4î - 1/1 ;

^6 ' Ogî - ; Sg - - âd - I.g
iHti-oâuo^ss ses^oi- ps^mlis ° -implicite â moâulu! âs 6°r-1-
6t6 L I-6l«1i1il0I- Ul1sr-1°^s ^1 kLâissrâ 1ml>l6M6 0l--I-S^1n PI-O8r«°«I- 
â^ oslQnl s LlLvr-itmlIoi- âs ^s11l°üi-s os ss voi- âs-volts IN oontlnusr-s.

Oonslâsr-înâ odssi-vsîllls pi-s-sntsts °«1 sus, ou ll°tst111« (6.40). 
00 âDlsts psnîi-u 00 soklvslsnl î° vsâsiss lâsnmioâr-11 ssls s^sr-1- 
msnlsls, pot .î soi-îss os în r-sl^m« (6.41), unâs k âsîînlt oonîor-n 
nsîstîsî (6.2) ssts lunotîs âs oomponsntsls vsotor-ulul s, â-HnIt âs 

i'slatzla (6.4^)«
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ä

LV , SÄ c2^v o sqo

- , 0 säo
-Sg(^-^I)^

(I-So)^4.

^SÄ

äU «q

s

(6.41)

s^(2v^-UEäo)-s-z0^^o^2s^

Ueqo^'°)l2Do-v^^-2^
LV )

unc^ e - a^/(s^ -»- ) ^ (6.42)

s

d

k'labvnnnsa unul alLOi'ltm (je sstlmans L eom^onsntslon vsetonu- 
Iul a, eonsidenlnd eunoseut naspunsul tnsnLitoniu al 00 nsal pnln 

veptonul al abatsnllon manlmllon de leZine §1 im^lementanea
ae^stui alZonitm Lntn-un pnoAnam 6s ealeul si'lQient, eonstituie 
obleetul ultlmslon dvua sudpanaZnal's. ^sti'sl in sud^ai'Qßi-ai'ul 6.).), 
eonsidenlnd pentnu 00 se^lvalsn-t Ov äs i'oi-ma (6.4l), s-a elabona^ un 

"alS02?llm de estlmans a panamstnilvn a dasat xs ^(D^k, u eLnui Im^ls- 
"llisnlcino in pno^i-t'.mul 6s oalnul äsnuwli "§LOV" ssts ^>ns2sntat ln ^ub- 
pana^nalu' 6.).4. /l§0r'1lmu1 Zi pi-oZrsluul 6s oaloul sladonais ln oa- 

^änul pi'S L^ ilulul § psi-wil s slllliLNSs psnawsti'lloi' s ls etniei al eineu- 
ltulul se^ ivalsnt, L'i§una 6.1.b» si 00, eonsiäsr-lnä euneaeut naspun- 
sul tnQNLi'xoniu al aesatula la e psntunba^ls oanseans a tensiunii la 
bornele s(.ls^

6.^)»2. vetenmlnani sx^sniwsntals, ^sntnu^läent^^ean^a^OV

ve t<^ nmä nani ls sxj)6 nlmsntsls ln vsâsnsa iäsntii'i eänli Oves ns- 
ill^eaLa, lis i)nin slsetuansa unon psntunbatzil ln sistem c^ans sa pno- 
luea o vania^le na^iâa a tensiunii Zl (sau) i'nseventzsl de alimentans 

66, ouw si- 11 Lllurloirouli în-dr-un noä s1 LLL /56/, con^orsrss ssu 

»!sL0!IScisI'SL UIIOI' Änisi'il âs ovväsnssiosl's LSU irsinzlorlliLiosis Äs ü— 
.1wc!nlQi>s /59/,/67/,/1)9/. Hs ui-wäi-irsL c-on11ouâ zi i-s^lnsiss 
^visloi' ps Äursis unor rs§1wur1 Irso^liorll sis L8L /54/,/11o/,/IZ9/- 

krims poslbim-Lls insn^lonsiS mal sus äs obylnsi-s s Äsislor,
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assi SEts c-ilolsntâ ZI msl I-Lpiââ, oon^ir^s totuZI âouâ Imps-
äi^snts "naHons: ,

) abatsnils manimilon 6s sistsm (tsnsiuns §1 (oau) fnsovsn^L) 
o-^7S L° ?ot rosIlL-L sstl'sl Slnt r-slstiv mloi () - Io)5, äsoi, k.-^ esrs 
SS pot opting PL bQLkl sosstor äst« Llnt vslLblls psQtr-u Losäts äoms- 
nli âe Qnlx.^ls u mărimilor âs sistem, «xtrspolsrss sos stor MS tilnâ 
ä i^outubila ;

b) sâ s otuLi-e s sos stor- tssts sotivs impIioS snuwits rtLouripri- 
!vinâ Llgurm^s In iunotionsrs s oonsuwstorilor, L11nâ sâwlss psntru 

UN numan limitat 6 6 00.

I»6LV0ltansa in ultimii ani a 61sotnonioii Zi t6dnioii 66 osl- 
eul a psnmis oonätnuinss, äs soiiipomsnts äs unwanins continua s mari- 
i^IIO2? oar-sots^iotios als 00 /Ilo/,/146/. ^osastL posibilitats svitL 

äL^nvantL^sls msn^ionsts Mâl sus, LnsL P6 lin§L costul, äsooamäLtL, 
niâioat al 6 odipaws nts loi' (In continua scaăsns Insa), nsossita timp 
äs ununîi'ins inăslunZat, nu intotässuna ns^ultatsls innsZistnats sini: 
ooncluäsnts Ian nsgiwunils tnsnLItonII psntnu cans ss nsi^in äats sint 
sslsctats ps bnLL unon PNUMNI äs abatsni as tsnsiuns Zi (sau) L'nso- 
vsn^a u 6s stabilit spnionio. On pnLZ pns s niâiost âstsnminâ un 
nuînun 2/o6us as Inns^istnani pisnLÎnău-ss asti'sl inionmatzii utiis, .ian 
urual Pneu soaLut oonäuos la mults Innsgistnani âintns ssi-s esto 61^1- 
eil 6o ^slsotat oslă utils /Ilo/.

/t/lnâ In vsäsns aossts nspsots, in osänul pi'SLSNtsi lusiani s-s 
opts.t pantnu tsstsls sotivs in osänul o^nons sbatsnss /^0 s tsnsiunii 
l!,i. ooi'na äs i'aoonä a 00 s—Q nsaliLat ^>nin oonsotanss Zi äsoonssiLnss 
unon ^6itsnii äs oonäsnsntosns intn-o sollsma slsotnioä es aossa äin li- 
Mia ') * () <» I^s.ntnu Inns s tnsns s. naspunsului tnan^i^oniu a!. 00 isal 1s 
psniui'datzia äs tsnsiunö sstlsl odtzinuta, s-s utili^st aasIaZi soi:i;)s- 
msnt, onns a Lost folosit Zi p^ntnu iäsntiiioansü OL als 00, äs soi is 
in In on^ul iäsntifioLnii Ov als 00, nLspunsunile tiîitonii
als nosstuio au lost inn6§1 stnsts ps danäL muMStioa au vits^a .:s nu- 
l^i-s äs IS om/s Zi neäats k.) ou vitsLL nsausa, -, 6 oiu/s, .-.^cnu a ii 
osollo^-aliais ps dintis fotoZnufioL utill^inä sonlp^sntul Pis^ndat 

iâ IIMi a ^.11.

6.).). LstZmttrol 2srm»eti-1Ior-,0v sis 0L,rn 2201 u> 
" iâsntliio^Lii ^x^erimântals.

ns

6.).).!. /IK>. .-itu-ul âs s stlmsrs sl psrams tlllor 61- sis 6

l-sZi Ln Iit'i'Sturä 
als

sint äsLvoltats .mal Mults töbniai äs 
sists^elon iäsntiilaats sxpsn^.enlul

6 lltiLS- 
/15/,/17
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/1l?/,/l9ö/, avînâ în vsâsne nanaetsnisticrils 00, stnNQtNNa N62ultâ- 
tslon âstenminats sxpsnimsntal 91 ^ONDa 00 QLN6 66 UNMLNS Zts 3 i o d-- 
tînnta, în LS2Ul läenti^lcanii 00 ss Ut1IlL6a2L PNaLtio, în sxolusl- 

vitats LÜ0E /21/,/94/,/99/,/67/,/99/^
Onoeesnl 66 estimane ba2Lt PS psntnn obtinens a panams-

tnilon 01) als 00 utili2at in eaânul pns2sntu1ni pana^n^l, ssts pns-

?i^.6.9. Otnnotnna pnooesnlui âs sstimans a 
pananis tnilon 00 ale 00 uti1i2st în 
oacinul iâsntilioanii sxpsniwsntals

, 2sntat pninoipial în 
li^una 6.9.

ksntnu. PN626Nta- 
nsa MLI oonoisa 3 al- 
Zonltmului âs estimans 
a panamstnilon 00 aâ- 
wiss âs t'onms (6.41), 
aosstsa ss soniu. suV 
^onwa oonosntnata: 
^-^x - I^l^x -»-

(6.49) 
- 10^ -<- 10^ - 

UNâS MLtnlOLlS , (S 
cosLIelsn^âloi') (âs 
eomsnäL), ^0l (âs isZI- 

rs) .zi ^0^ (âc 'bnnnsL'si') /17/, su slsmsnlrsls învsi-I^OIIs în ilmp însL 
^u^o^lî âs l.Li'nms-dnîî a în eoni"onmîtsis en nsls^îîls (6.41).

Osntnu nsZImul psnmLNsnd âs L'unQhivNLi's a1 00 sodlvalsnt ss 
oonsîâonL ventulus nslinians -âs stans als aesstnia (6.1) ?i (6.)) în 
vane ss aâoiits,aya oum s-a pnsei2Lt antsnion, <5 -o , ?i L<) - 
snni^noa usnivatslvn Zi intnodncsnsa nota^iilon (6.40) ss obtzin unma- 
toansls oinei nsia^ii întns manirnils âe stane Zi ieZins, initiale Zi 
paname tni l a. ai 00:

-(L.ü^So^o>0säo^I^c0or)Og  ̂ " °

(6.44)

?rin Lolu;ivnsr-ss slsiswulul âs scus^ll (6.44) îv csrs ss ooii- 
!>v1âerS cuâouis mârlmils c-si-sc-1;si-1s61<-s rs'elwulul psi-msnsnt sntspsr-
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HurbsUe» U^, sspis oowponsnts sis vsaiorulul s, ss
svsIuesLZ m-ir-lmlls <Ze stsr-s Inl^sls U^â^» ss âslrerwl-
riL oLlL?.s1i« <Zouâ oom^onsQis §1 s^ sis vsoborului xsrsmsir'lloi' s.

In eonssein^â, numai Zapts parametrii, a^ .. 
isedivaisnt nint inâspsnâsn^i, esilaitzi âoi, Hi a,

. a? ai OD als 00 
d» ss âetsrmina

oum 8-8. prSoiLUt mai 8US P6 dsLa eonâi^isi âs se^ivaisntzâ a rs- 
^imurilor permanente als 00 real ZI setiivalsnt.

Ooniorm teoriei eatimatzisi eu 
iune^ia obiectiv se alege asti'sl:

ponâsr-sts /Z7/,/S7/,/I17/

1' - _ t
ät (6.45)

>0

^nâs ^l^(t) Zi ^x(t) rsprssinta vectorii abaterilor mărimilor âs
ie Zins maour-ate, respectiv oaloulats, psnlri'u sesssZI ^si'tui'bL^is , 
^u(i), iții' ssis lnuir'iesL âs ponäsrsi's, 5n Asnsi'al, âiLAvnulT 
Hls oâiui slemsnie'QS sieg âin eOnsiâsi'snis inZlnsrsZii /1^9/.

Lei-itra sub ioiML âlsersis, seuatzia (6.4)) âsvins säsevsiL i- 
âeni'(L7i eLiii inilor s ^ps dara s I wLsurätoi'I si'se'kuLis in iim-
j)ul Li i'e^imuiui âinLmie^^OO eu o ir-sevsn^L âs eZLniionsne'

I/ .Lt - (6.4b)

Oe^voltinâ mărimile âs isZirs in ssris la^lor 
gunoiului. permanent âs iunchionars rsLultâ:

in Hurui

> V L 7-, —---  
°

'/ia -i- tsrmsni âs orâin

â-)
superior

Uj^âs âsrivatei

a âoua seua^is

3 öi/3 a!-.
' o

(6.4)):

svaluata psntru â - L^o ss obcina âin

"o
- 3a
^0

^0 (6.40)

"o °°

i^i ears So re prezintă vsetoiul inițial ai psramstriior.

ientru svcLiuursa âs. Ivatsior
âo

pentru a--a ,ssâs- o

r^ven^L in raport eu vseierui a prima seua^is 
sâ^ismui âe seuut^^ âiisrsn^iais âs vrâinui I 
NO^euts (âsrivais iise^rsi mărimi âs stars in 
pânsntâ inâspsnâsntâ a vsetoi'ului a, svai^iate

(6.4)) obtzininâu-es 
avinâ ) x 7 -- '^1 ns ou- ' 
raport ou i'isears eom- 
psntru a -

3 x

(6.</)

d
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â. 2 4^ x 
2 1

Lx
21 _ 

o»

2141 
2?

^sL) 
2 s

. LU

(6.49)

îninoâunînâ . sxjZi-s sân (6.47) s or?s Hi șeilor s mLnîniîîoi- âs 
IsHirs în «LULhIs (6.46) s îuna^îsî odisLilv SLI-ÎSL sub konws âîrci's- 
in r'SLulin:

^ . -

uri6s ssis sIsmsntul.âia^o^al al mainiosi âs ponâsnans oonsi- 

âsnaiL âiLS0na1L, avLnâ Ln vsâsns inâsxsnâsn^a nslaiiva a mLsunâioni-
/.34/,/67/,/129/,/146/. .

, vin oonâlhlL âs minim a 5unotzisi odiseilv, —-- 0 , N62u1ia 
! 2â

ssiul âs souatzii alZsbnios ^eninn ons^isnils cromponsnis Ion vsoionului
ssiimai a

^i -^1
,--1

- ^7^(No). "c>Lî

(6.91)Tu' I
3»1 „ ' 

0

k-i

' ",

o
unâc- (i - 1,...,7) nsprsLinia noils valoni (ssiimais) als pnnams- 
inilon o-Lne i^inâ LÄ minimiLSLs iuno^ia obisotiv. vsnivatsls 
^^7/37^1-^ as sxxnimL oonvonm nsla^isi (6.46)^ unâs âsnivsisls 

3^x/3n als m^nimilon âs sians Ln naponi ou vs oionnl panams ini ion 
s-üiu oaioniai pnin nsLolvansa sisismului âs sonatzii (6.49).

volsilile (6.43),(6.46),(6.49) yi (6.31) psnmii odiinsnsa vso- 
ionulni panamsinilon ssiimatzi ^ninin-un oa1on1 iisnaiiv oonionm 
nsla^isi nsounsivs:

; (6.32)

unâ6 i) sllis oonionul âs iisna^ii ian ^a..s3is ons^iensa valonilon pa- 
nawsinilon la x-riLul i.) âs iisnatzis oonionv^ nslatzisi (6.31).

v^ioniiL inunot^snilon âs 1a âsLvolianss ssnis la^lon, ons?is- 
nids a ob^inuis on nsla^iils (6,31) sLni mai miei âsoLi^osIs nsals^ 
est-a os âsisnmina o alaba eonvsnS^niL a solu-iisi. In pnaoiioâ 66 n- 
ti^i^saLi 0 aooslsnans a oonvsnCSntzsi pnin Lnlooninsa nsishisi (6.32) 

ou 1
îk i4o) --'âk î (6.61)

'^Unâs : 68is o mainios âs aooslsnans (Lan ami)1iiioans ), nn ^snsial 
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äiLCONLia, Lis oa^si sismsnis SS siadiisso ^)S dL2L UNOT' oc-nsiäer'sn- 
is äs oaieui nulllSOio /67/,/129/,/146/. Vüi02?i1s 6 ismsnisioi' aossisi 
MQI^IOS uiiii2Lis IO osä^ui iuorai'ii LU iosi siLdiiiis xnin. inosr- 
oai'i, äupa imxiswsniLl'SL LQSstui Li^O^iim In ^1-ogOLmui äs oaioui 
"L30O".

6.).z.2. ImpismsniLOSs LiCO^iimuiui äs ssiiwLOS ü 
PSALMSiniiOO ov Lis 00 sokivaisnt

Oonsiäsninä OL sis 00 s otiivLisni äs ivi-ML (6.4i),ps ba2a si-
^on?i-dmuiui äs ssiimsrs L ^ansms ii-iioi' a ai sossioi' OL, ^i'SLsriiL'd iri
!sudpLn?L^Liu1 anlrsi'ioi', L ^vsi inioomii uri pOoZi'LL äs oaieui äsriumii
"L3OI)" Lis QLl'ul p^inoixais siaxs sini 
ii^una 6.io.

^i'srsniats IO älLL^LDS älQ

UainiosakOl - 2s Lilsti'lQs a In vsäsr-sa
1 ! 2 ! ) I v) - 3lL^/ös I'SLOiVLI'ii sis-

i 1______ I_______________________ islnsiOO äs 60UL-

2 l
, ______

tzii (6.46) Zi

. )
- ------------------în------------- ---------------- (6.49) S6 im^UOS 

svaiuLOSL siswSO-
4 isioi' DLtOiosioi-:

9 > ' !

- L

-7"

-s v -I-s^-. I
_______ i______i ___________ . ^I°2______ 0 L 

lvl-
d L

6 IX, -

io

______________i l.________ 
' . I

— — — — — —

— — < ----------- -----------------------------------------------------
ââ (L.94)

11^ __________- ____________ '__________ 
,____________ j — — — — — — — QLi'S intsr'viQ

i2 -Ogâo^S aoesis seuatzii.

1z O«qo^ IN LOSSi SOOP SS

14 - ' , I' U(I4,Z) pnsLinîâ aiatu-
ral: ^sii'uQlrur's a-

1^
vssioi' matries

_____________ 1 "°°z > Ogâo^L Zi sx^r-ssiiis s-
1 ismsntsioi' ior

od^inuis oonioi'm r-sia^iiloO (6.94).
lioiä: ?sntnu i-säuQsrsL spa^iuiui aiseialr scrnlsrii matr-ios ior
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Zl , nvl SU losl Indus« IN LOSSES wn^rlos sIswsnislL oor*sspun- 
2^l0QN6 PLNQMSlr-llon Hl L? 0LN6 sLnt nuls §1 NU lnts^vln Ln 6 0UL- 
^ll!s (6.48).

iotnäslä QU ^kosl ln-di^oäuss ünmalOLnsIs nols-tzll:

- 'Ä§/'Ss^ -- - S^/(s^ -I- L^)

n - - 2s^s^s^/(s2 ä«. s^)

r, - d.v^°z -. -°,<4 -!ch/i^ . °-i 

0(14,5) -- -SgS^^(I-So) ^1 -«- (s^-^I) In(I-So^. 

0(15,5) -- -üg(s^-^I)(I-So^4

Din noelss?1 moilvs äs soonowls äs sps^ln msti-losls :
^X> -- 'Äle)/Zn , ou âîmsnsîunss (14^2) §1)2) --'S^D^/Js , su älwsnsl- 
unss (14x.I) svînâ mulis slsmsnis nu1« ss x>ns2ln1:ä äosr slsmsndols lor 
nsnuls:

^2,1 - ^5,2 " ^1o,l - "Oy! ^9^ - o^ ;

^2 2 ; 2^ - 0^ ; 2^ -- -2
(6.56)

^IZoi'llmuI pns26nlQl 5n ^1§ui»L 6.Io, oontzlns tr»sl buole äs 
oaloul. In pnlmn duolL slnl rs2o1vL-t:s slstsmsls äs soustzll älL'snsH-tzl- 
sl^ (6.4)) Hl (6.45) Hl slnl osloulstzl numsidLtonll Hl numltvnll ons H- 
ts^llon prenume lnllon oonlonm nslstzlsl (6.51). käsul äs tLmx a L'osl 
Liss äs o.ol SQU o.o5 ssounäs, 1L2? mal^losL äs ponäsnans, a losl 
cronsläsnslrl unlluns.

In 06L äS-Q äoua duolL slnl L0lusll2uhl ^QNQMS inl 1 SStllQQ^I. 
^Is^snsu 006l'lolsnlulul äs Q0Q6IsNL^S, ^o, nsossliâ O Ltsn^ls äsossbl- 

ä s0QN6 os vulonl ^)N6Q MQnl oonäuo Is âlven^sn^L solutzlsl, IQN VQ- 
Io2?l mlol pol sä OQULSLS o ^0Qi"bs sladL oonvsi'LSN^I. In pno^nLwuI äs 
oa^oul vsIoansL sa n los1) s^sbllllrL aslt'sl: *

-- 1,2 6sc:L LL < 0,5 ju, §1 -- âss-2 s s 0,5

üncjs eosllslsniul 1» vsloi-i în âowsnlul (o,2 - o,4).
A tnsîn buols itsnssLâ psnsmstr-11 xînâ sînâ sHslsi-sL lîs- 

v8^1 nni>: ->sti-u osis msî mlaS <âooî1 snosr-ss sâmlsâ sonkorw i-sls^lsîr '

- ^1 unâs ssts oupnlns în âowenlul (5oo-1ooo). '

In sîsnă âs vnIosnsL sosîîelsniulul., 4s, âs ssoelsi-sr-s, oonvsr- 
«sntzn nolu^lsl ssis âsrsi-wînnlâ ?î âe nlszsi-ss vsloi-îlor iniîîalo sis
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Olis Zis ssisIs Initials

Inli^2ll!263L,3 nr-.äs vl'âlns si PL- 
^nmslnulul SL-dlmQ-d kl-o

Inil. eonloi-ul äs lisna^ll II-I
^Onlo. P3NQM. c.îl'oul'tulul s o^lvslsnl 

si 00
---------------------- TU i - 7
ks20lvL slsl.âs soustzll (6.44) 
vb h1nLnäu-se 0^,, ZI s^ ZI
x>LNL!li6li'11 e.H ZI 39 (1c^ , I-n).
'Oâlo. slsmsnts Is MQtnIosIoN s^l.s^I 

si lL!
....t / ....... . .........

Inii.timpul i--o; nuwLrâiori î ZI 
nnmiionii sbsisnilor xsrnw!t--o)v-o

Oslo.MSIImlls äs slsrs ^x,?^x/AZ, 
P2?in solutzlonsnsa so.(6.49)»(6.49)^ 

Parumsti'IIor' ZI äs oi'älnss Lrr 
os^s sinl llrsi'atzl .. In vsäsi'sa 
LSlßUI'LI'll QONVSI?§SNtz6 1 IN ol-tz 
llisl Dulls 0S2unl, pnoZnamuI äs 
osloul "LLOO" ssts PI'6VL2U'K ou 
posibllllsts3 äs Lpi?ox>isi-6 a 
vsloi'll PLI'LMS'dl'lIoi' äs solu- 
illls i'SLls pniH-dn-o' -bns-durs 

seoven^isIL L Ilsoânul pnnMsti'u
IN onios Onäins. ^s^lsl, P6N- 
tl'U un sst äs PSALMS tnl lnl- 

-. â s_,_____ ,_____ ,  ,_____

SS --S 
S^-U- 
ss-s SSS1S

"" . .... . .
Hule-vs ologii ZI oon-
ror-m (6.49) ^sspeotiv (6.46) Zloo-
tunllLssLs: ^^)*
- ( 2LX/ 2ZZI)>V-^CS L.7/T s)^

oi'Okä^ä limpul 1: - 1 -i-

- ^/v
E

1)4

Q'.-L*I a/^-N-»-4o^ ä

c>,5 n!

O270N2L OONtoNUl â S IlSI'Uhli
11>-1'1^1_______ ________M

; ^U 1'ost 6-
> toîl PQI-N-

I)§

^7101 'I'i'EQs 1s ui-mä-do- 
i'ul punsmsiini 

s .
s .

E>
_l.

?iß.6.II. Oonvsi.§sn^L ^snsins-dnl- 
loi' ZI Ln osänul
PI'OOS sulul äs s s^imans ou 5)N0-
Zi-smul "L30O".

^lall sisbllitzl In moä Lndlti'är', 
SS S^SOtUöLLL o S^US^LNS S V3- 
lonllor Losstons ^Intn-O Ilsrans 
SSovsntzlnIL. In 032uI In oans 
lunotzls obäsoilv äsvlns oissoL- 
losns, se i's 1s osloulul ou o no- 
uä oi'älns äs innisas s panums- 
inlloi' Pins oinä sosssra äsvlns 
wonoion ON6 LOOlrOL^S . l'UOL nu ss 
odhino sos st luonu ssts ns ossär- 
sotilmdsnss vslonlloi' lirltzlsls 
als PSN2D6Inilon ZI nsluanss 
osloululul.

Lkiosoiist6L PNOANSWuIul 3 
L'osl 'dSL'dQîâ onln^sslimsrsa ss- 
îulul äs psi-nins'di'H a1 OO al 

?1ß.6.Iv. OnälnOZnams 6s i^nln- 
olp^u s ^noZnamuIui "1'30ü"
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unul 00 ^nl^u 6-L äsIsi'mInLt, In x>i^ÄlLbII, i'LsxunsuI -dr-LULlto- 
rl^. îs o pei^undahls li'SL^'kL ls tsnsluns, ^0 -- -o,I u.i-.n. vu xa^â- 
wsti'II nsnll. Impun5n<Z penli'u pai'ams lrll vulo^l lnltzl-
Lls âubls lutzL âs esis reals Zl evnsläsr'iQcl oi'llsi'llls äs oonvsi?tzSN^L

"" b^/^00, 3-Q obhlnul QONVSI'ZSN'tzL PLNLMS tnllor Ln ) -6 ilsnshll,
6. II.
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OLpIloluI 7

IVL^W'IO^M^ LI LLI'IL^KV^ O^^^OIMILIIOILM 
LI^^IW LI VIKMI.W ^IL' INMLIlilMLKII 'I'LL- 

11^ il^ILO^kî^

'/. I. InlnviuQsns

In VCäsi-SQ VLllăLnII !2SloäslO2? ZI QlZonllDsIoi' äsLvollats In 
yQpIlolsIs LNlenlOLNS» In OLäruI PI'SLSNluIul QQplloI LS PNSLlnlL u- 
lIIl2QN6Q Ion sleetlvL psntnu läsnllllQQnsL 03 ZI ov Lis unul 00 11- 
^>Io InäuLlnl.Ql. läsnllllQLNSQ QQsslon QLNLQl6nlsllel S-L slsolual 
^lll PC Obis QNQllllQQ, pnln LLLDdlaNSL QLNLQl6nlsllQIIon QONSUMQ- 
lonllon QOlvi'vnsntzl, eil ZI PS QLls sxpsnImsnlQla, pnln PI-SIUQNLI-SL 
slullsl^Q^ e. n62uIlLlsIon unvn lssls 6XP6nlmsnlals ÄQllvs elsQlusls 
^n LlQ^lLI äe NQUonä L 00 QONsläsnLl.

Oonsläsnsnlsls Lvuls In vsäsns IL QlSASNSQ 00 psnlnu QQNS SL 
QC Sl6QlUC2C PQNlSQ LpIlQQllVL äs läenllllOLNS Q 03 ZI ov QU losl 
UN^QlOQILIs:

j k) 6Q Ile UN QONLUMQlon llplo Inäuslnlal, QU ponäsnsQ QVNLU-
mulul ieü1l2LlQ US I^ll miel ZI mlHIoQlI;

b) SQ sxlsls poölbllllLlSL moälllQQnIl lSNLlunII IL donnsls 
Lftls In Ilwlls LuIIelenl ae MLI'I, penli'u L obtzlns nCLuIlLls sxpsnl- 
mfinlnle oonoluäenls;

e) LQ Ils QVNLtlluIl înnli'-un numân I'säus äs l Ipoä ImCNLlunI 

äe ulllL^js äs bLLQ ZI SL Ils LQQssIdlls psnlnu IISQLNS llpoälwSNLl- 
UN6 MQLUNLlvI'IIS N6 os LLN6 LLU SL sxlsls InIoi'ML^II äs l Ip dllkntz 
SN6I-§ellQ.

^QLLls eonäl^II QU lost InäspIInIls äs Inlnspi-lnäsnsQ Isxtl- 
lu IIm2 Z08i?kl (II'I), LlImsntLlä QU snsi-ßls sIselnIeL pnln IInII elSQ- 
Il'lQS LUblSI'QNS äin slQllä äs l^LNSloiMSrg Ilo/Io )LV "Oum bnüvl ,
IlMr-Q 7.1.

> ?6Nl)."U QQSLl QQNSUINQloi' QQVpISX InäuslnlLl LU los! Iä*VnlIII"-
QHle 03 ZI OO Lllt PS QQlS LNLilllQL eil ZI 6 XP6 nlms nlalâ , UllÜLlnä 
m^loäsls, Ql-COnllmsIs ZI 6 Qdlpsmsnlsls äe mQLUnä ässQnIss In QLpI- 
lljrlels ) ZI NSLPSQllV 6.

, In vsäsnsQ IäenlIIlQ3r.1I LNLIIIIQS a OL ZI OO s^oo QQ/lbläsi-Ll 

In §.7.2, SS PI'SLlntL sll-u^lui-s SL» PLI-Lwelr-H SISQll-lQl Ql Zl 
QQnQQlenlLllells sonLUlULloi-llon Inälvläusll äs snsi'Llo elsoli-loL äln 
QOUIpoNSNlQ NQ. In QQSSl SQOP S-LU UllllLSl InlONlUL tz l Is olsnlls äs 
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dllnn^ul s1solnosnsnZsllo Li II*!? /19^/» 6Lls1s 1unnl2Lls äs ssnvlolul 
ensnCSllo Hl ns2uIlLls1s wLsunälonllon ZI 16snll1lQLnl1on slsoluals 
Ln'lndnspnlnäsns Ln luna spoliis 1967.

I6(-nll11oQns8 nnsIllloL 2 03 Hl OV s-L slsolunl psnlnu ns^^m^ 
äs lunotzlonbns 61s 00 slmllsn^ oslon psnlnu OLns s-nu svsoluLl lssls- 
le NSOSLNNS l66nllllOLnll sxppîl'lmsnlLis (solilllidul I, 2ÜS luQnälonns 
NONlULls 6ln 1uN2 spnllls 1967)', psnlnu 2 psnmlls o Q0WPLN2N6 2 ns2u1- 
lnlslon ob^lnuls pe osls 6ouL'oLl älöllnots äs 166011110206.

16LNt1I1OLN6L Hl esHmLNSL QLNLolsnl slloHON 00 oonslasnal 3-L 
sbon6Ql H'I Ln 026nuI PN626NluIul QLpltoI, LSPLNSt penlnu 03,1n2l8lsLn 
''§.7.Z.^L sspLnsl P6nlnu ovzlnnlsts Ln §.7o4., Ln oonvonmltnls QU wo- 
tzäu^ äs nbon6QN'S n LLpsolsIon lsonsllos als 16snl11lQLn11 03 Hl OV Ln 
QLpllOlsIs NNlSNlOLNS.

^slvsl Ln Ok6nul 166n1l11oZnl1on LNsIlHos Lis 03 Hl OV- 6upä - 
. lnvsnlnnlsnsQ pn1no1p8lslon osls§onll äs oonsumslonl lnälvläusll, S-LU 
8s1^^2l: 03 Hl OV n1s sosslona PS bN2L 1nv0ND2^11lON Hl L LlZ0Nllw61vn 
PN6LLNln1s Ln onpllolels 2, z Hl 4. In QONllnUSNS 6-LU LpHoal PN0QS- 
lunl 6s LnmnblLns l6NÄntil22ls L LQsslon QLNsolsnIslLei, Qons16snLn6 
^onosnlls QU ONN6 lnlsnvln 06^8 öl 6nl sl 1Q11s Q 0NLUM2 t o nl 1 on ln6lvl6ua1l 
Hl püNLmsli'll liLV Ln LlnuoiunL 00. 3-su odtzlnul; 281:161 psntnu 00 QON- 

^släsnL-d 03 6s lonl^L (1.)) 1ln.lLnl2Lt6 Ln öunul PUNQtulul PSNMLNSNt 6s 
kUNQ tzloNQ'NS » nvLn6 02 P2N2M6 inll LkL Hl OV Lud lonms soua^lllon lnlna- 
rs-elans-lsHins 1lnl2il22ls (6.4) tzl L lunotzlllon 6s tnÄNsIsn Ilnlnns 

1(6.3) Ln OQmsnlul OP6i'L^lonsl. ksnnrnsInll OV ssllsl od^lnuls eLnl 6e- 
26n6snî,.6 )'6l2l;lv Llmpls 6s PLNLMStnll olnoullulul 6 1s elnlo n1 00 solll- 
vslenl oonsl6sn3l: QQNLlllull: 6ln-dn-un k»1I Hl UN Q0N8ULIL10N LtLllo 
IQVlvulSNl (ll^unn 6.1), QONloNIN 6 s 2 voll Lnllvn 6ln Q3pllo1u1 PN6QS- 
lsnl.

In vs6öN62 . läsnlllloLnll LxpsnlmsntLls a 03 Hl OV S-QU slsotunt 
'^LÜnLlQnl Ln. s^lbtzlQ 6s 11o/10 KV 6s klllnSNtLNS Q 00 oonslQLNQt, ull- 
H2LN6 QQj.1p8liisntu1 6s MÄLUI-L Hl LnnsLlstnnns 6SSQNlS Ln QNpltolul s 
;1 Ln luoi-Lnlls /1o2/ Hl /1oZ/. knsluonai-6 2 N62u1t3ds Ion innsZIstnsis 
^Xpeilmsnlnl S-L slsolunl: QONVONM nlKvnlIms 1on 6s2Vo11;2ls Ln QLpl1:o- 
.slq 9 Hl 6 §l lmplsmsnlnts Ln PN08NLM61S 6s QLloul "L3kvr"
y1 'N>'30v". 3-8U obținut ssllsl 03 Hl OV 6s pulsn« aotlvL Zl nsnQllvL 
^nc-^ls 6s dsnsrluns, 1lnl8nl2Lls Ln ounul punolulul psnws^snt 6s 1uno- 
lorl^ne OS 0QNN0l6Nl2SQ2Ä NSLlwuI 6s lunotzlonans psnlnu Q8N6 L-8U 6- 
sel^uLl 6s^'snmln'Inl1s sxpsnlmsnlnls.

Q6N8QlSNUl 8ÄU spl^osllv, LQSöl QLpllol s 8ls Ln INlNS ZltvS 

rrlglnnl.
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7*2. ^ilmenlLi-sa Ou snsi-^Is s is Olnlos pi-lnolpsisib 
OLI-LOlSl-ls-dlOl Lis 1.1.1.

I.I.I. OONLlIIuIIâ äln ZL6S KSOtzll pl-oäuodlvs pnINOlpais, LM- 
piUKLlS P6 0 pIsHoiML InäusIl-lLi 3 I-siatlv IntlNSL, 6 6^6 uilmSU-dslL 
OU «nsi.^Is sleoii-IoL äln slLtzls äs Ir-ansIor-ML 
vltzn", oonlonm LObsmsI monolllLNS, IIßui-ü7.i» 

^OSQSd'I LO^LWL äs Qilmendsns L 111 
psnml-ds äe-dsi-mInLi-sL expsn^msnlLiâ L 03 ZI (24 
I'uno^ls äs dsnsluns n 00 o >i'sspun2Ldon/'vL- 
^ul" äs PS bsi-n äs Io kV L 'sdL^IsI äs r-sooi-ä. 
?n LO6L ,- KOOP, S-Q 6 Is OlUL-d- moä IIIOLNS 8. Isn- 
olunll PS QOSQsdä bsi-L pnln sOkIwbarsa sub 
ssr-oluä Q ploburlloi' PI-IssI; dNÄNöloNlllLloiTUluI 
^6 40 §1 pr-In OONSOlsNSL ZI äsO0N6OlaneL
bÄlSNlIloN äs OONäsNLaloaNS sdallos sxlsdsn- 
ie psndnu Oompsnsansa pulsnll NSL0IA.V6 äln 
ff;da^ls, Il^una 7.1.

In vsäsnsa LLambiLnIl 03 ZI 0D als a- 
OSäluI 00, SS Impuns OUNoaZlSNSL ZI ü slnuo- 
lunll a 1.11 ZI a oanac dSNlsllOlioN ZI ns - 
^Imunllon äs luriOtzlonLNS als oonsumadonlior» 
ttal Inälvläuail. In OONSSOlntza, IN Oondlnua- 
1-6 Q6 PN6 2ln-da äadsis ns OSsane pnlvlnä L
16 pi'InOlpLlIIon eonsumLloi-I Inälvläuall äs SNCI'LI« sIsOinlOä.

Lotrsms Lleodnloâ äs Lllmsn-dsne L 111 ssls äs dlp i-sälal-Oon- 
plllui'^-1 äln pnlnu sbn^II äs Ii-snsIoi-MÄNS, Io/o,4 KV, läsnrlOS, Qis 
O-Li-on äuls äs OQdaloL sini pnsLsnIsIs In IIZUNL 7.L. Os PS ini-sie äs 
0,4 Qis nossloi- siQ^II sini LilmsntQls pnInOlpQisis SSO^II PI'O-
äUOblvo Lis Inins pnInäsi-II Pi-In ns V^is äs OQbiui-I sis olnlOS äs ZossL 
IS77LiUN6 , In ^ensi-ui siüb InOLNOLls /1^2/. Zintzllis äs il-LNKloi-MQI-S^ 
N^OlQIS ?I2o^, Iloi) Z1 ?i^99,8lnl PI-6V32UI6 OU I I'QN sl onmat OÄN6 1;Ip 
O'IU-I'^3 äs Io/o,4 KV, iooo KV^ OONSOtLts OOnior-m LOliswsi äln IlZUNL 
7i. L. Lind PI"626NlQds dodoäs'dL In LOSQLlQ IlMI-L Zl VLloi-Iis pudsnl- 
lon msäll LOllvs ZI i-LQL-dlvs Lbsonblls äs IlSOLNS KSO^Is pnoäuodlvL 
It)di'-0 2l 1uOi3-doai-6 NOI-MLiä äln luNQ Qpl-lils i9L7 (oIÄä 3-Qli SlSO- 
dän"d ZI läsndIL'Ioänlls sxpsr-lmsndLis ), VQionl Kdnblilds PS OLLL mL- 
L3U7'-Iroi ' ior- äs bllQnh /19L/ ZI Q I-Lpondäi-Iion dnlms sdr-lnis ?.is ssn^- 
vjoiulr snsn^6dlo nl Indnspr-lnäsnll.

0 KV "VumbcÄ-

110^

ÜtO^O 

Dum- 
d l-0 v!t^

2X
2x

10k^

v^r-

?I§.7.i. Lobsmä sitzO- 
Ii-loK monolllQN'I äs 
allmsndai-s OU snsn^Is 
siSOlr-lOQ Q III

711 ZI OQI-LOdsnIsdlO^-

s

! 7 7
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lenti-u nlsdilli-ss stnuoiunll oonsuwulul äs ensi-Zis sIsctrloL si
11'1' su Losi invsnîsrls^l iotzl aonsumsiorli inäivläusli äin prinLlps- 
1e1s șvabii, Lisb111nâu-ss: nuwsi-ul n äs uillsHs prväuoilvs iäsniics,

D Listis äs Insnsl'orniisne I10/I0tcv "VMDllLVI'IA"
6O 

EK 
o

02

co O

kansmetnii eodiva- 
len^i si slL^iiloi' 6e 
tnanslonLar'e l0/0,4j(V:

Ke - 0,679^ ; 
Xe -
6e - 94.10^2;
Le - 400.10"K 6,

O

6b lOKV 17'?
(2x1000)

KV4 /
(2x1000) (2x1000) l 2x1000)

KV4 icv^ /-

1^

V/

5'ilu-- 
tunn 
26 o,^ 
247""

?6s8-l 
lONiÄ 

6 ^6 , 
^198^1

nin- 
äL-

)86

. 266
q ^.IIW .24

188
187

I'ini^-lViAo-
9Ü,1

19Z',L

nie I

450

911>6

Vigo- . 
nie II

1
550

?2^7t 
264,9

0,4L(V

lotsl

2061,4

. o689

. o746
244-
248

.1o76

.1289

o

1
1

^iZ.7.2. Loiisma slsotr-ioa monoli1a2?L äs alimentai-s 3 p2?inoipalslo2? 
ueotzii pi'oäuotivs als I?? ^i putsoils eleotiios msâil 
.'ibso^bl ts.

nomIn^IZ inLt^I^lL sosstor'LioL snmL L ^uisr-iloi' nomi-
Q3I0 c)0NLUmstor?il0i' oomponsn^i, puisi^ea aoiivâ ?o ?i i'ssQ'divL l^o 
Lealis c-baoi-diiL, timpul r-elativ 6e lunohionLi-s ?i ponâs^ils v/^ ^i 
^vv ou QQi?6 1nt62?vin6 ?isoLi-6 utilaj in eonsuwul totul âe ensr^ie 6- 
^eoti'iou uotivL, respsotiv r'eâotivu 3I sso^isi. Rosste âs.ts posLsntu- 
16 ^lutetio in tubelul 7.l., au lost stabilite pe bs2a äateloi- äs oa- 
§alpj' uls tuturor' ao^ionai'iloi' slsotrios §i s i'sLuitatsloi? mäsui'Lto- 
4il6i' 6s dilantz /192/ pi-ivinâ i-s^imul psiMLNsnt äs lunotzionar-s sl a- 
P6^VI>L. /.stt'sl, SU 1'ost ästsi-minats psnti'u pr-1no1ps1sl6 utils^s tsti- 

ßol^^ies ui'matosi^sls msrimi oar'sots^istlos prsLsntsts in ^tsbslu^ 7»2.
s ) numsi'ul ^i putsi'ss nominslâ (instalata) a i^.l iäsntios;
b) Ai-aäul äs Inoai-oai-s al lisoai-ui Läl, ^o^^inst» ooi-sspun- 

Ktoi> regimului äs lunotzionai'e äs intsr-ss^s ba2a mäsur-atoi-iloi-, lis 
pntLi-s si snsi'sis /I')2/. 11s äs olli-sni sonioi-m i-sl«;isi S-15;
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7.1 .
Olit.

.

s1-.? 6 2 f-3 inO^vin i I'l 2 I 2 .^2 2 I 7.' 
i. 
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«i 

>'4 
Ii 
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"> 

1
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i' 

"5 
2! 

!: 
0

 

— 
I.'

O 
i.

21' i1.l .7 N'_imi 1'2,1 2 N2 t

i.îi 
0 

t« 
il'-

»-

t
i. i ü t 6Ol l 'iM2 i . 1/ /iO4/ i'' /KVHrV Os'

- -.- r : - : --.: " 7-. -- "r -7 "7 -7 ' : - " .7 - - -7 -:-7—. 7-7-- 7- - 7 - 7 - -7 : — 7-7 - -7 .7-7-7 - -7-7 - 7--- 7.- -
'7 i 1 . 14 i l > c> ,4,2 220,4 0,72 670, 0 0, 4-70 0, 474
i ' - . >22 f cl 2 7-: 6 i.0 2 SI, () 0,204 116, '7 6 0, 12 2 0, 0'27:!

' i.. >.>..'n< ! i 7 i Os,. 4 ' i I^I 1,0 106,71 0, 22 7 0, 076
>-> 4. Oo, ii 2 â i. 1,0 -420,0 0, 21 '7
n I I'umi i»2î. i2:2i^»0.04 21, ? 0,6. 2 7,2-2 0,062.2 0,0262
- 6. Hili :_:o, / 26,0 0,6: 61,0 0,0:51 0,021?

7 0 7 H 1.. I !57i '. . 2 210,0 211,61 1 1
.... - - ... _... . - ___  -___ ___ _______ .. _  - _ . __ -_ — _______  — . _ _ .... - — » - — - — ... - — - - ...... - - — » -—

6' 1. ll>2 2 I .'2M2 I . 2^1 2'7 0 6!, ^-2 0, '? 2 122, 26: 0, 41:5 0,so4.
i 6 OONN i 1 ion . 2^4I,0 ,>.- , 0 1 24,27 0, 172 0, 121

0o2^> . 2P2 I s'?65 /6, 6- 1 72,2 <5,2 ^2 0, 274
I I'.1m i N2t 70^0,06S 2,6> 0,4 2,26 0,0124 0,0122

I
HI i i '2ON2. 0 12,2 0, 2 21 0,0:526 0,07'7

1 . s 0 I' l_ 224,76 264,26 1 1
..._ .. ______ __ ____ ____ _ - - .. ___ ' — _ -_.. __ _. ______ ___ ... _ ... .. — .. __-— V «. d. —. —. —- » » — — —» -... —

I' 1. K2 i -2 .i .0 24 12-1-0 2 1 112, 1 0, 466 0, 466
1 . ... O2N l. i I^iov 1'^'05 20, '72 0,72 21,2 0, 126 0, 126
I >; :5.x I2 222 i 2^4S *52 -.- 1 44, -'6 0, 121 0, 1S1
L /i 11«.imi N2i 220^M, 06 i. 1S, 72 0,6 21,2'7 0,02:2 0,02'7
i 
'..1

I«. HI t i oon 2. O .; ll) 21,2 0, 2 24,0 0, 122 0, 122

s i 0 7 H I_ 406, '72 260,46 246,-72 1 1
" «.î " *' * E " » —.............. * â. -. ... —« - » » - - * — " —- » - - — — — " E — ' - - — — — —- » - —

7 1. 14 7 "Oslü" I 6:.1'^'2.2 2'70, 4 1 242,22 0, :562 0, 4-7-2
V.... 14 4 "6100" 1 20^:0, 7i 71.1 1 60,24 0, 126 0, 122
-!. 14 1 "i-3x1." I S()^I, I 102,24 1 111,2 0, 1-71 0, ^26
/> , 142^2 I" 2 s ' O 2 . 1<5n2 10,4 4 '0,4 16,2 0, 026 0, 022

I I >2mi n 3i 540)-)0,062 1'?, 44 <5,6 0,026 0,046
«°, >!^> . Oons.i i i ion. 1^ /'1 -1:0,22 1 26,672 0,0'62 0,022

i
7. HI i i 2ON2. 6'5/,, (') > , 6' 0,2 12, 1 4), 012 0,024

1" O 7 H !_ 7^?5, 4 2) !.'»> 6.7 472,122 1 1
—___ — ___  — .— — ___ ________ ______ _ —___ ___ I....... — » - . . .. «. " , — — - - - - — — ' — — — — —

I. rvin^ 42)°) 12, 2 202,22 0, '74 206,62 0, 722 0, 7'75
i : (. onn i i i on . 100 I >'! ! 0, 7 47, 17 0, 14.7 0, 122

I I>.im i n-2t 22<>^0,06 1:5,26 0,2 1 7, '72 0,02'7 0,04<
7; HI i i -i on 2. 4 6 r (i 11,0 0,2 14, 1 0,022 0,026

>.i

V 7 0 7 H t_. '700, 4 2?2,41 226,02 1 1 '
- -- j : -- - - - ::: 7.-7 —. : -.7 ' " -7 7 : '77 —. 1 —-77^7-7-7- 7 77 77 7 - 7 "77 ' 7 -- - .- - 7..7-7 -7-7 : 7-7-

1. 1-.. l..'6 2^12 i ^'! V /7' c, 72,07 0,72 1 tD 1,204 0,222 0, 667
^2N t . 220^ . 12!<^2.2 16, 2 1 1'7, 2-5 0, 127 0, 127

:i -.! . 06 l' i . Oi" iL . 12^1,S 12,2 1 12,726 1 1 7 0, 104
l- î 4. 0oM'^2 2Of- II ?, 702 0, 42 7,277 0,0 76 0, 04 '2

i 
:i « I I'.imi 112i 220^0,04 6,72 0, 6 0,2144 0, 022 0,002
L 6. HI i i 2ON2. , 0 6, 0 0,2 7,2 >,04 7 0, 0'51

s 0 I l- 22'io 7 127,2 121,22 1 1
.. —. .. --- ..... .. -. —.- >7" --:7 77 7- 7' 7 - --- - 7 7 — --- 7- 7- : -- -- .7 -- 7- 7 — -- 7
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I2bc1.l1 7-2
I., i 1 'S s'.7 :)2n 1. s-1^ ^rrici^.2l.2l2 2'2 1 ion.2V i 2I2 .^111-2^-10^ 21

11sii^1o^ tcbnolo^icc clin III
' -7-7-7: - : - : i 7.7 - : -- : -- — -7 -. - -: -- - - 1 7 - — r-7- : 7: - 7-— 7

li'cn'.uni 11 >'. S^2o'o1 6c 02lo^11e ill
V 2 2 '2 1 1 ' S' i 2i I» t. ÖO2^ i 0^:3/b
1 2 >2 1 '2 Î 71(^7

Z. S <4
f

77 :^":: -: : 7 7 ":.— : 7: u.. 7' : 7 : - . .. ^.... .... . . - -. 7- - 7- 7 - -7- 7- —7----- — — — — ----------

1 I) '2 2n24 0, 7'0 -1 0, SS 2^24,S 0, 10 2 72 0, 1 0,60
V 1 HO InS^!-' 0, SS I 0,2/; 1^2, 5-/; 0, iS 2. 4 7 2,74 - 0, 24
,1 1 2 1nO,7 ö 0, 72 1 , 7 0, 7 1 1nO,4 7 0,1S 2,71 1 , SS 0 22

.............. - - - ..... .... - - -- - - .......  - — — - . - - - - - - -...-. .. .. . ..

1^42 0, SS (') 0, 16 1 n 12, 1 4 0, 10 2. '7 ' 1 , 1 (I) -1,02
>721' t i 2 sn i, i 0,72 (7 0, 2: 2n0, S (I), <7'S > ! . /-. 1,02 - 1 , 'S

- - ...... ..... -....... .. ....... - - > - -4 .... . - — .... ---- - - - . - . — .

Oes 1 n>22 0, SL 1 0, '12 in 17,22 0,02 1 , 76 0 - 0 02
M2lO^ 2^20 0, So 1 0, OH 2N17,14 0,0- 2, 1'? 1 , S7 -0,27

1 L " 1^22 0, 32 0,24 1NS,44 0, 1S 2, SO 2, SO - 1,06
2n 11 0, S4 0, 74 2n6,102 0,1S 1, '7 2 7^ ^7» 0 , 22

-..... - - .....-..... - - - - ....... ------ - - - - — — - . - ------ .. -.-... — .... . -- - — — —

t4»n" 16" 1n2, 2 o, s 0 <7, SO 1n1,202 ,01 1 , 1 0,26
Nl'V. 00" 1 " 0, 7 7' 0, 76 0 0,7S 1nO,207 0,01 2 22 1 , OS: - 0,2'S

I'N " l 2 1. " 1 « 1 r 1 0, 7S 0 0, 7 1nO,742 <7, (> 1 2, 40 1 , ND -0,27
.................... V - - ...  -......... ..... - .. . . ..... .. . . — . .. . .. ... ------ -  . ....... . — .. . _..... .. .. .. .. .

t„ 1 > I i 2 > 1N11 0N24 '1 0, 62 1n2,S2 0,11 1, '72 1 , S2 0, S1
6>- 1n7, 2 0, 34 0 0,2 1 > 2,27 0,1S 2, 62 0,^4 0,1-2

2P V 2 t 2'^ 10n2, 2 0, SS 0, 42 10^2,22 0, 12 2,47 2, 74 -0 , 2S
.............. ... . .. .. ... .. _.. ....  .......  — - ........ —.. .. ... ....- - -

. 02 1 n 100 0,7:7 7- 0, 42 1 n.S S, 6'? 0,1 s 2,20 ^. / ...< 0, so
2Oi>0 :> n^.s 0, SS 0,22 1N26,6'S 0, 12 2, SO 2, 72 -0,1 LI.
1 1 2' I I -2 . - 1^72 0, SS ä— 0,22 1NSO,SS 0, 1 7 2, S 7 . / / /-' 0,20

- - - - — - - -- - .—.-... - - — - - .. .. _ ^ . - - — - . ......

Sin^ ' 1 n 11 0, S4 1 0,20 1n2,SO 0,10 2, 24 -0, SS
i2>.Utl1,'22 1N2,2 0, S 0, 6 in 1,202 0, 12 2, 4S 2,72 -0, 16

........... ..... ......... - - - - - . - - ... . - . - - - - ..................—

v1?r.t. .1 1 (2 1^42 0, SS 0,62 1n22,SS 0, 1 4 i ) 2» 71 0,20
i 0-2 2 2 1 n 2 , 2 0, so 0,20 1N1,2? 0, 10 0,62 . 7 .i» 0, 66
........ ........  - - - ............... - - ..  - . . - - - - - - - - — ------- - - - ---- - -- - - - .. .. . - .. - — - -
Somp.' 3 . 1 n 11 O'S4 0 0,70 1N2,772 (I>, 06 1,7 4 1,04 0,02

..... - - » - .. .. . .. .. .......... ........ ....... . ......

I 1 '2M 1 ll 2 1 1 NO, 0'1 0,62 i 1, o 1 nO,047 1, ü 2, 7 - i.), -2, SO
f lUO)' 'S^O. N°0 062 0,62 1,0 1NO,O7 I , Od - 0. S 2, 30
--------------- --- ... ^... ----  ----- - -- -. —. - - -- — — ^2 — :: : - 7 : :: 7! - " 7 '7 7j - 7 - - - '

l'lot 2t 1 L !44 l/,2 5, 11,2 6c t o r. >2 t

o) put-r-ss rsscrtivL sdsoi-ditS äs tlsosrs Lil LstsmInntS 

o^nLona rslshlsi :
<-o - ^ )) > (7-1)

u^äs non , SS SVSIUSSLS în innntzis de Ai-sdul âs înnprosi-s LntlvS 

yi nos^ nonkorm /42/,/119/;
6 ) exponentul /2 s1 oni-satsi-lstloll ouplu-tui-s-l« »1 Esos- 

nlsmulul nnti-snnt sstlmst în kungle âs tipul sesstuls nonior» /142/
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?6 basa acestor date, tabelul 7.2, LU kost estimate mLrimils 
oaracteristlos utiladblor Zi liniilor tsb.no1ogics prevăzute cu mal 
multe actzionari electrice, mărimi prezentate Ln tabelul 7.1.

^N8112L structurii consumului 6s energie slectrica L 111, s- 
videN^iaLL ponderea deosebit ds MLrS ( COL 69 ^) L acționarilor QU Ul 
!^s puteri nominale mici Zi mijlocii. Dirigi'« consumatorii statici SS 
'remarca consuinatorii äs Iluminat ou tuburi Iluorescents (oca 6,7 ^L) 
H1 bateriile Zs condensatoare statice psntru compensarea putsrii 
rsactive.

7 .J. IdsntiL'icarsa 03 als 111

7 .).1. 1âs.n^i1i^ars a analitica.

7 .).1.1. Introducere

'drmai'ind obtinsrsa 03 als 111 sub iorma (1.))» liniariLata Ln 
Ourul punctului permanent de lunctzionare, se Impune estimarea para­
metrilor acestora, lli ale puterii sotive Zi reactivs, in raport Qu 
tensiunea Z5 irecvsn^a, considerLnd ounosoute coni'iguratzia Zi para- 
mstrii*rllD, parametrii 03 ale consumatorilor individuali împreuna 
ou ponderile ou oars intervin in oonsumul total äs snsrgis slsotri- 
ca. ln aosst soop au löst evaluate valorile Ltt ale principalelor 
tipodimsnsiuni âs consumatori individuali (LII Zi consumatori ds i- 
l^uminat), valori prs2sntats ^in tabslul 7.2.

ale Ini din ssria â^I ^u löst determinate ou ajutorul dia­
gramelor 2.9. Ln lunotis de puterea lor nominala, gradul de Lncar- 
cars activa Zi sxponsntul caracteristicii cuplu-tura^ie a mecanismu­
lui antrenat, lentru cslslalts tipuri dtz UI, parametrii 03 s-au de­
terminat utiliLind programul ds calcul "HU^30" descris rn capitolul 
27 .

^stlwLi-SL psrsins^riloi- 6L sis 00 "vS2ur" 6« ps bLi-L(l)), Llxu- 
i-s 7.2, 3 sishlsl vuwdi-Lv^L, s-s s^satusl: în moâ isi-ni-tllc:, oontvrw 
nlgoiliüinlul §î pnoiii-nmulul âs cslonl "OLK" pi-SLSntsl: în cărțoiul 

ou oonulâsrni'SL o 1smsn1:sIvi- KSV prin sotisws sokivslsnts în s' . On 
oonO2?î ooiuponsn^î o 2 âL2Â LU îos^ oonâîâsi'L^I ooNsumni01'11 

sunivnlun^l !ZÎ oslon SLS6 seohii xr-oâuotivs r-noai-âs^i xs bsi-sls (?) 

sl'e ^L0 âîn lîr, ÎÎLU^L 7.2.
Ilsilwui-on pnnsme ti-LIor OL nls sossion ounsuainior-î oowponsntzî 

(seo^îils proâuoiîvs), âs^oriiL nuwLruîui âîvsrsîtâ^îî âsossbîi 
âe meins ni ounsumniorllor inâivîâusi;1 ps osrs-1 oon^in, rspnsrinis 
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o ssnoinL sxinsni äs äil^oilL -ZI IsboniossL.
In sud^sns^nslnl UNlllLtvN SS Lbonäss23. xnoblsms 6 s-dimLnii PLNL- 

msinilon ( 3 sis sso^iilon, stil ou. mslroäs "olssioä* oit Zi ou msiväa 
"äsouplsiä " pi'v^usL In os^iiolul s, psninu L penmiis sviäsntzisnsL s- 
VVNiQ^sIvN sossisis dun UNMZ. 3s ob^in ssüsl 03 5tls 00k sokivLlsnhi 
n^ovnäcltzi P6 l.sns ls (k^sls I0V als II? (ÜZUNL 7.^), oans Lini Vpoi L- 

sswblQ^i (snd^snsCNLiuI 7.9.I.Z.), oonlonlli pnoosäunii pns26nts1rs IN 
on^itolul 9, i'6 2nliinä pQnsmsinii 03 Lis 00 sokivslsnt III "vL2ut" äs 
PS bsnsle as lO KV Qis sistzisi äs -dnonsionmans "OumdnZvihQ".

7«9.1.2. Lsdimsnss 03 als pninoipslsIon ssotzii pnoäuoiivs

^donäsnss "olnsioL" /6 ,/67/,/94/,/I2Z/ a pnoblswsi sstiüiLnii 
psnnnis dnilon 03 sie ss otzülvi ! pns snpu.ns , in a?sna invsntanisnü pnin- 

oipnlslvn ostsConII äs oonsuw.L^oni individuali. Zi sstiwansa pansms- 
inilon oanaoienisiioilon aosseona, ^anounASnea unwa^oanslon sia^s:

a) asamblsnss 03 als liniilon ^slanOloLios Zi utilaoLlon ovm- 
xlsxs oonsiiluits din mai mul^i oonsumatoni individuali;

d) asamdlansa 03 sie ssehiilon ps bs2s oanavuenisiioilon u1:i- 
la^slon evlnponsnis Zi a ponäsnilon ou oans inisnvins üsoans In oon- 
sumul OL ensn^is slso^nioa s ssotzisi.

In vsdsnsa asamdlanü 03 als liniilon lsknolo^ios Zi utila^s- 
lo^ ovw.plsxs (sispa cl))» ss aplioa nsls^üls (Z.I6) In oans inlsnvin 
xo^äsnile Zi ounaotenislioils oonsumatonilon individuali, valoni pns- 
2snlal6 in ladslul 7.2. 3-äu obținut asti'sl valonils LL< Zi manimils 
oanaoisnisiios ns§imului xsnmansn-d äs kunotzionans al pninoipalsIon 

ifuiila^s tednolo^ios äin ininc ^ninäsns , isdslul 7.).
7.3

7^inä äe Is osnso'ksnisiioils pninoipslslon u^ÜV^s ^noäuo^ivs äin ss^,- 
äü (indslsls 7.2 Zi 7.))» numsnul n äs vti.Isös iäsn^ies äin iisoans

1 >'s 1 I i n 7 1 I <.' s- n i 17 7 ^2 ^2 I mo I >2'N i-2>2 2I2: I I I

i >I / . l > /. I l l.i m i V ? ! ' i i i î l 7'1 I il '2 2 i . 0 2 1.2. i N2 ?!? li-. > i.- .

I > - l i .1 ,i '.i 1 n /II)/ /t^-'Oi' / I I I^ (7 Î 2/ ''/

1. 17 i ,. <> v 1 noi, i o O! , '77,01 7 '7 ,^'111 7 0,7^7(7' .'. /1?« 2 >. -'! 00 ' . , '2- / 2

- . i' l.I c: '70, '70 1 . 1 7.(7 0,701/ ( >, 7, (77:6 1 , '70(7 l-n-'

lx. l i Oi' l 7.'7,0 / 0, 600 0, (7 '7^. O, 0 1:_: 1,010 '7. 2-'>1

! -' 7-7» '70 >, '7- '/ I 0, 7 i7 , I I -7 ---
- .1 ..- .0 '7 . .2:62

i N:iin I 7-, 70 -.1-7 -77.) (7, ü-1 7 0, 10?. 7.07 () 7.0 7^

In iiioä öimilsn ss L3smblss2 L 03 sie ssotziilon (slLPQ b)), PON-
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866^16 Zi NSßlmul psnmansnt âs luno-tzionans a1 aosstona, oaNaotsniLat 
66 putsnsa ?O» ^^20nbit (tabelul 7.1).

Oonsiâsnlnâ oun0soui!a, l>6 ba2L Znai'ioslon âs sanoinä /l52/, 

putensa msâis ?o absonbita.^ilnio âs lisoans oatsZonis âs utilaje, 
66 âstsnwina IImpui nslativ âs iunohiohans t^ oon^onm subpanaZnaiu- 
1ui 5.9.2, Zi ponâsnils ZI ou oans intsnvin aosstsa In 03 
asamblata a seohisi, utiliLlnâ nslatzlils (5.IZ) ZI nsspsotiv (5.14).

.^pllolnâ In oontinuane, pninoipiul supsnp02itzisi oanaodsnisti- 
oslon oomponsntslon, s-au obținut 03 als i'isoansi ssohii âs ionma Zs- 
nennla (I.)) als oanon panamstnli Lli, slnt pn626ntatzi In tabslul 7.4.

l'sbslul 7.4.
lanamstnii 03 als oonsumatonilon sotiivalsn^i sso^iilon pno- 
âuotivs als

LR
?ila- 
tuna

ls sâ- 
donis

liin- 
Mi'I

?ini- 
sa^j

Vlxo- 
nls I

V180- 
QÎS II

ku 0,^46 0,046 0,149 0.197 o,17 0.I49

2,416 2,)6 1.944 1,666 2,225

1.792 1,121 2,o14 1,98 1.099 2,156

-0,497 -0,69s -v,4^4 -0,4122 -0,792 -0.994

3s PNSLlnta, In oontinusns, sstimansa panamstnilon 03 ale 3S0- 
^iilon ou metoâa âsnumita "âsouplata" âssonisa In oapitolul 5. Hosas- 

metoâa pnesupuns, aZa oum s-a pnsoi2at In oapiiolul 5, o âsoupla- 
1-6 a 03 âs putens aotiva ia^a âs osls âs putsns neaotiva. In vsâsnsa 
^uj)l i oanii aosLtel âsouplanl, ss olasl^loa LII âin osotzll oonlonm unma- 
tokii slon î,^LÎ OnItsnII:

s) 5.N lunotls âs putsnss nominala (mlol ZI meâll) ;
o) In luno^Is âs ^nsâul âs Inoanoans (slab ZI putsnnlo Inoan- 

o^), t o) >
o),In lunotzls âs tipul osnsotsnlstioll ouplu-tunatzis a msoanls- 

mulni sntnsnat (âupa valonils exponentului /2).

Onnnotsnistioils gnupunilon âs olssiiioats oonionm onitsni- 
Ilon n! Zi d) os psnmit stabilinsa unon valoni msâii psntnu L'K als 
' utc-nii jNsaotlve in napont ou tensiunea Zi insovsnta, sint pn626ntats 

7.S.
lutsi'ils neaotivs.^o » âin ns^imul âs nsIsnin^^ss âstenmina 

p^e bn2u âatslon âin tabelul 7.H. ooni'onm nslatziei (7.l), unâs 
ss oonslâsnL lâsntio ou

Valonile l'U als putenii aotivs, In napont ou tsnsiunsa Zi 
I'is(>vsnt5l pentru iVäl sxistsnts, ss stabil.sso .In luno^ie âs tipul oa- 
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osi-tenintioii Quplu tunahis s. meosnismului antrenat pi-soi^stL pr-in 
exponentul (tndelul 7.6). ^ossts valoi-i, odtzinuts ou pi-OAi-nmul

sint pnsLentnts Lu tsdsiul 7.6.
Isdsiui 7.5.

Vnior-ile tilg pule^ll rsnotive pentru ^i-upui-ile tipios äs Äl____
De num i i-e L 
pupului 
ä's lll

Ooä
^.n-

LLN- *8 9^-Ä4/Z Uä'.v/ QNI-S
oos QOS^

^mscl min - MLX 
M6^j

Min - MLX 
mscl

UI mioi 
sind ln- 
QNI-QNte

o,7S o,I5 0,7 o,Z5
2,1 4 - 2,7 -1,5 -0.5

II o,4

u^i 
L)O

1 o,55 5,Z

NI meäi2 
sind in- 
Q^QNtS^

W3
IS o,I5 o,8 0.49

2,62 2,5 - 2 - I - 0
SS o,4 o,9 o,62 2,^5 -o,5

UI mini > 
putsi-nie 
inQni-QLte

Um?
o,7S o,5 0.7 o,6Z

o,95 1.S -1 - 0,5
II I °.SS o,82 2,4 0,25

Ul meäii 
p^ter-niL 
inoLi-ogts

Ml
15 o.5 o,S a,75

0,724 2 - o,6 -o.S -1
SS I . °>3... o,67 1,9 o,25

Indslul 7.6.
M nie UI in luncile 6s tipul ms oa- 
Ul LNiUlui NNt7'6 NN t

V1/2 u ' kj^'Zk/A L

miN-MLX 
meä

win-MLX 
msä

-!i

o,o5 - -1 0 - 0,15
-o, o5 0, o7

o,o7 - o,o4 I,ol - 1,0)
v, o5 1^02

i o,ij - o,12 1.9 - 1,6
_____V^1I9_ _ _ _ _ _1^.SL_____

^.) 0,2 - 0,24 5.6 - ^,1
__ o,22_______ ............... 5-4

LtLdilii'SL ponäsniloi' v 
eu QL^s intei-vin 03 6s putsr^s
NSQQtiVL als Znupunilon äs UI 
in 03 als ssotziiloi-, L-Q olsQ- 
tunt oonlor-m nslstzisi:

"q-"k>-^ - ts lf ; l7.2)

unäs vv^--ZV'ns pne 7.intl ponäs- 
nss puterii LQtivs;

LL'Q( eos ^ ) , (oos^-ssts 
iLQtoi^il äs putsns lllsäiu lâ in- 
QLI-QNI-SL isti) ;

4

0> - . nte un Qoei'ioisnt äs oorsotis äslinit Qonloi^a i-sin^isi
. 0 l . cnnü n löst intnoäus psntr-u n inodiäs ilinn^ul äs putsn« ! w o t o t
r-e^otivä pe ^eo^ie (i o-^ ^ot putsniis netivL Zi nenotivL a

ksep^iei od^inuts äin ou^bels äs ssi-oinn LÜnios).
le dnLLi äntslvn pnsLsntLts in tadslsls 7.l §i 7.2, s-n siso- 

i^tu^it ^r-uo^'i-sn pe Lsi6 opt QLts§Oi-ii äs Ul (oonloi-m tnislsloi' 7.) ?i 
7.^) p-ent^u iieoni-e ssotzis. lonäsi-ils i-SLultaLts eu onns^intenvina 

^1'UP in QVNLUMUl äe snsi'ßis SlsQtl'iQä LQtiVÄ Zi I?6QQ(ivl Li 
66<^^iilO^, sint p7?sLSntLts in tsbslul 7.7 i^SLpsQtiv 7.8.

Oonsiäsi-inä vnloi-ile ^säii Qls Lk psnti-u lisoai-s OLteZOi-is äs 
^l swl ^sntnts in tnbelsls 7.S' dl 7.6 Zi ponäsi-ils ooi-e spunLitosns
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ionâsniis m sis NI ps ssohii (r-slatzla 7.2)
tabelul 7.7.

60F"
1,11

LsotzlL
Nlli3 LM3 KW? M?

?i1aiui?a 0 0 o^7o61 _°u.2L3_
^6^îonis_ ___0___ _o^.L2d_
kin^un^ _c>u.v^6. ___ 0___
?iniLa^j °,81S 0 o,ISI 0
Vi^onis^ I -0^224^ .o^.o256 ,0^128,
V10'0 n i 2 I I ____ 0 ____.0.^6^.. o,o497 o,M

iadsiui 7.3. 
ionâsniis vv aio NI ps Lsohii

3so^ia -i 0 1 2

k'iia^^a^ ___ 0- - -0^1. ,o^.4^2.
IsLa^oiis, - -0— — _o^o44. _°^oL -
nln^^ui?!___ - —0— — _°^oZd.
'I.îni sL^ __ .0- - -.0^.08^ _o^.42 _ _°u.427_
Vibonis I 0,41 0^169 O 0,421

0 n i^ s II _.o-9^ 0 0,642
labsiui 7.9.

^îî ais NI soiiivaienis sis pninoipaision

^sotzia ku
?.î^a^u^3^ -.o^i^lL _°U.2L E 2,142 _ -o^o24.

^0^062 ,2^49 > 1,64. ,
U in/uni,___ ^.0^08 ,2^.4162 i'412 _ -°U.ZL _
?îni^a^ d_ >. —0^166— LUS_ _
Vi^onis^ I v, 089 2,44 1.624 -o^4
Vibonis II ...9.U2Li 2,122 ?.r.?^... .

(iadsisis 7.7 9I 7.6), 
s-au odtzinui L? sis NI 
sodivaisni 6Iri iisoans 
sso^is pnoâuoiiva» va- 
ioni pnsLSnrais Iri ia- 
dsiui 7.9.

^sallidiansa 02 sis 
oonsuliisioniion soiiiva- 
isntzi naoonâatzi ps ba- 
1-6is (I , liZuna 7.2, 

sis 10? sis IU 66 slso- 
iUSS2L Ili LOSLi 0Q2 O0N- 
siâsr-inâ unwLavans is ri- 
puni äs oonsumaioni ns- 
pns2snistzi pnin 03 iini- 
aniLais: a) NI soiiiva- 
isnis ou M pnsoisais in 
iabsiui 7.9. oonsspunLa- 
ioans iisoansi ssotzii; 
d) oonsumaioni âs liumi- 
nai IIuonsLosni (L? in- 
âioats in iabsiui 7.2, 
oonlonm /ioi/); o) bats- 
nii âs oonâsnsaioans psn- 
inu oompsnsansa puisnii 
nsaoiivs (vaioniis apno- 
ximaiivs sis puisniion 
absonbiis is âaia siso- 
iuanü liiaLUNaioniloN Silii; 
osis inâioais in iiß.7.2).

?.).i.). lanallisinii 03 si 00 soiiivaisni ai III "va^ui" 
âs ps bana âs io tcV a siatzisi âs inanLt'onuiKns 

"Oumbnaviga"

In vsâsnea ssiimLnii pananistnilon 03 al 00 s okiVbisnt ai-III 
niaoonâai ps bana âs io jcV a siatzisi âs inanslonmans "Dumbnavitza", ss 
o^iiLiâsnL Lotisma sisoinio-- a 00 nspns2sniaia In IiLUna^7.^ Iii oans, 

lansis(Aâ6 o,4 KV ais posiuniion âs inanslonmans ?12o), iiol),^! 
II299, Lini i-LQOi'ân^I 00? rspi'SLeniâ^i pi?în 03 ai oai-oi- panamsii'i 
Lin lOLi ssiiliiaii in Lubpar-aLnaiui pr?6O6âsnr. L'ismsnisis âs i-s^sa, 
iinnLlonmaiOLi-sis 9! iin^iis sisoii-ios sudiei-sne, au löst oonaläsi-ais
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Lexeme sciiivuisnts in 21 elnon pLNLwsl^l sisoiniei sini: pi'g- 
oirn^i in 1'1§unL 7»2. LLtimLnsn pLNLmsti-ilor' 03 Lis 00 se^IvLlsni ui 

IM "vLLub" äe PS dLi-L äs Io KV L 6-da^isi "Ouwdr-Svi^L", S-L slsetuat 
oonioi-m nl^oniimului ässerls in sudpar-LZnalu! ).).4.2. eu pNOZi-amuI 
äs QLleuI "031." psnlri'u unmL^o^ns1s pnlrru s11:uLtzii:

2) eu eonsiäs^LnsL bni iniilor- äs eonäsnsLlonns (eonionw i'IZu- 
r-ii 7.2); !

b) kLna oompensnnsn pu^snii i-SLOtivs (bsrsnills äs eonäsnss- 
lonns äsQ0N6eiäts) ;

^) pnnämsinii 03 Lis 00? ps bnnsls(§) äs 0,4 KV, äsrsnmlnntzi 

ou msioän "äscuplnil";
L) pLNLmstnIi 03 sie 00? ps dsnsls(§)äe 0,4 KV, äsienwinstzi 

pnln LLLHiblnns ou ws-koäs "oIssioL^.
Innamstnii 03 si 00 so^ivsisnl: obtzinuhl psntnu oomdinaiiils 

posiblls nls sltus^iiior oonsläsralrs mal sus sini; pi-s2sn'da1:s in Habs-
7.1°.

Isbslul 7.io.
ksi'smsii'ii 03 si 00 sodivsisi d IM ps bni-L äs io KV "Oumbi-lvitza"

s 3i'dus^i3 V^ioi-iis IR în U. 1'.
äs 

^QL^LUi
Ooä ° ! 

/K«/
0

/tcV/ti-/ r>u kk

^Ou ist 61-1 i äs 
'-OVNäsNLSiOSI'S^ 
-tzi ms-doäs
"äs' oupisiä"

21)6,6 57.19 o,1)6 6,2) 1,6)8 -51,)6

i?srss dsde^li äs 
)oonäe NLLiosi^ 
jou me-doäs 
t^ä^eupiQi ___

2212.4 2694.S 0,177 2,15 i,46 -0,o44

rOu ^L^si-ii äs 
»onclenLLioLi-s^ 
Du, liie-doän 
'"oinsl el"

nL 2142.Z 112») 0,164 io,2 1,68 -)2,o4

3Liseii äs 
.eon^uenLLlroLi-s^ 
ou msloäa 
^Ql22leu"_____

3L 2221,) 2706,4 0,116 2,27 1,92 -0,0)2

^nsil2L ns2uIiLiClOi- pi-626nrnts in noest tsdei penmlts ^6i1e- 
unml OLNSiON 6ONQiN2ii:

s) alonlls M sie pn^si-il scriivs in I-Lpont QU Ir-eäVsntzs 
ien^unü5i in^, pi-sor^Q, nsslsersrs äs oompenssi-es puienM i-sscrrivs 
lu ^'sie^i-I äs conäsnssiosns;

b) uiiil2si-6s msioäei "äsoupists" psi-Dits sstl^si-ss os^s^eiiä.- 
'soi- 03 sis 00 QunLiäsi-st, eonäuos is absisi-1 sie vsioi-lioi- sosstor-s

äs osis od^inu^s eu merväs oissles, msi miei äsoit äomeniiis äs 
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variabis (eirea 2oA) als M ai 00k iormahi äin ^l (iabslsls 7.7,7.6) 
e) oompsnsarsa putsrniea (pssts 9SK) s putsrii rsaotiv« a^se- 

isQ2a sensibil valorile LÜ al« putsrii rsaetiv«, Zi ci^., ästsrwi- 
ninä valori mari ZI äispsrsst« al« aesstor paramstri., eoniorm äia- 
Lramelor äin li^ura 9«l. Dii'srsnisls äintrs valorile L'LL ealeulats 
eu eele äoua mstoäs, elasiea Zi äseuplata, sirii in aessta oa2uri 
esis niui mari. . »

Ue2ulta in iinal utilitatea mstoäsi "äeouplats" 6« asamblar« 
a 03 Qis 00 eu ponäsrs mars Ln LLI äatorita volumului äs inlormahii 
Zi 6s oaleul pentru preluersrs^ mult mai rsäuss, rs2ultatsls ^iinä 
in ambele es2uri apropiats. l'otoäata ss s vläsn^lsLä ns es slisiss piv- 
Inâi-iî 61n Ilisi-aiui'L äOQi? a valonilor Lk als Misnll nsaoilve psn- 
iru 00 nseom^enLL^l, valori ear« prssinia 0 61spsrsis mieL, iareow- 

P6N3QNQQ pulerii reaeiivs 3Ä i'ie eonsiäeraiZ L'ie,separai in proeesul 
aaaiudlaro a 00 en daieriils âe eonäessioqre,i"ie prin mo^ii'iearaa M 

ooni'Orin avramelor ^.l.

7.)..L. lâ^n^iiiesrsa ^x^srimsniala a 03 als III

7.)..L.l. Ds sorlsrs a masnraiorilor siseiuais

sViasnratorlls Zi înre^isirâriis nsessars iäsniiiioarii sxps-
nii^6ni«:l6 a 03 als lll s-au siseiuai ps plsearsa nr.42 oin siatzia 

^os irQnsiormars 1lo/1o I^V "vumdrLvitzs" oars alimentsaLa inirs prin- 
oLrea, ps 1)62a aprobării nr.2662/26.o2.1967 s IUL liaiiZoara. In

110 KV

a) b)
^'1^.7.). ü'c.dipameniul äs mâsnrars Z1 inrsßisbrars uill^ai:

a) ve^srs 6s ansamblu; b) sirueiura Zi moäul äs eonseiars.

soop a ioL-i uilliLai sodipamsniul äs masuri Zi inrsLisirars 
(1 i-ui-L 7.9) ässeris in eapiiolul 9 §i in /lo)/.

I.ioä^lioarsa tensiunii pe bara äs 1o a stadiei "Dumbravitza" 

5--Q -otu5.t prin sobimbarea sub sareina a ploturilor primei trans- 
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lo^mntonulul 6s 4o oane slimsntsssä dsna 6s Io ^V 61n statzis. 
I Domeniul 6s vs^lstzis sl tensiunii nsallLst sstisl s lost
(9,6 - l'o,4)KV lsn 6unsts in osns s-s soopenit soeastL §ama, 6s 
LLN 9o ^eounäe.

inimile 6s nslenin^a^ b^o, )ovnsspun6 lunotzionsnii pi-17-
Lei tnsnsloinust onulul pe plotul I, plot ps osi's lunohlonssLä. in ns- 
tzlm peniuanent nonmsl. Ltsdilinss manimilon 6s oonsemn*psntnu tnuss 

oltlnes vnlonilon mänimilon 6s nelenln^L Hi 6stsnmlnanss 
soL^iloi' 6e amplii'ioane a manimilon 6s IsHlns ^l, Hi ^U,ä-au 
eleotuat pe bn25i oltlnilon manimilon sleotnios, l, Hl 0, ou tnu-

voltampsnmetnioa tzl^-1o. ksntnu stsbillnss Lonstantslon 6s pnopon- 
Ijionnlitste intne sbatsnils manimilon 6s intsnss ^»0, Zi
tensiunile oontinue oonsspunLZtosns, obtzinuts 1s isZinss tnussi 
l^1i^l'-o2, s-nu eleotust pentnu lisosne test,misunatoni 6s oslibnans 
c^onstinc: 6ln 6etsnmlnanes, pentnu lisosns manlms 6s lntsnss.ou tnu- 
sn ^D-Iv (liMns 9-11), â 6ouâ valoni Hl pnsisnadil Lit msl 
in6epuntate» Hl ms sur^ns a tsnsiunllon oontinus Hl ns spe eilv x^ 
6s ls leHli'sn lnuLsl 'l^IM-o^. Oosllolen^ll 6s pnoponhlonalllsls 
los^ullir ^llllcl:

Lo ° - ^)/(X^ - X^) ( UL/V (7.^))

uL6e: i^spr'6LlnlL ^V, V^n, ssu V in lune'^ls 6e nstuns mLilmll
p^nli-u esi'6 Lr-s eleodusl. nsZlsöul.

?,Lllel Is le Hinss lnussl s-su od^lnut lsnslunl oon-
dlnu(!, I'I-ÜPQI"^lonsle NU sdslb'nlle ^0, 6s mänlmlls 6s
oon^smn, mL3u.i?sl6 pe pISQSi'SS 42 esi-6 sllmentes^ä 111, ll§uns 7»)., 
(ooel^ olE.:^ll 6e pi-vpoT-^lonsIllst s 1lln6 ielsi^ilnL^l eonlonm (7-9)). 
^06 ^le Lbslsi-l su losl inns^lK-dnsls simultan pe dsn6s msZnetloa u- 
tll^2in6 in ses st SLOP innsßlstnstor-ul mstznstlo 6e 6sts, O^'l^ 
I<L60DDl'D DN..4674 , ll§uns 7-Z.

Inns^lsti'Sille msZnstles eleetuats In sts^ls äs tnsnslonmsns 
"Ol.rmdr'svl t^s" in tnel 2lls luLi-stosns nonmsls (tabelul 7.11),su lost 
neüsts spol 5n lăboi-ston ps liii-tls lotosnsllLS, ll^uns 7-4, utlll- 
Li^cî ln liesst SLOP osellvßnslul wseano-optlo I>.117.

Do-Inlls 6s islsns sls sbstsi-llor- msnlmllon mLsui-sts, ,
(!n^- ^), tabelul 7.li-, s-su äetsnmlnst ou nels^l^ 6s lonma:

, un6s: ^V/6lv^ , i-spi-erlnts eoellolentzll 6e pi-opor-

Llonslltr'.ts intns tensiunile oontinus oitits 6e pe ban6s maßnstiLA 
^l ^numäi-ul 6s 6ivi2luni oons spun2atoai-s 6s ps Dlntia ^otoki-alioL 
^6t(.'NllNnoto IN sLölttHi mo6 LS yi eoelleisn^il b>0 , 6ssLniL Aüi SUS.
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ladslul 7.11.
IZTVAiM äs masui-atoi-l tzl MLI'lmUs äs i'st'si'intzL 002?s SPUN2ätOSI-S
Ooâul 
nasu- data OL

Llai-lml âs 
i-s^s r-înhL Loai'i âs r-sâ<LI-S

i'âto- 
1-1102?

oi-a ini-s^i s- 
tr-ats

^0 
/^/ /llV-ti-/

v° 
/KV/ /k?//âlv/

4
/Wd^/âlv/ /V/âiv/.

7.04 
1S,Zo k(u) ,q(U) 1606 260,7 Io 1o,396 1o,)8 19,39

"'1 ^7.o4 
lo, )o I(U) 2100 — Io 6 - 1o,45

18 
ll,oo 1"(U),^(U) 1920 451 1o,l S.9S 1o,92 2c>,45

7.1- ^.2. ki-sluoi-ai-sa äatslor sxpsi-imsntals

a'.1ttn'i1s oni-aole i-i st 1 os i-sgleului

di-sluoi-ai-sa ini-s Zisti-Li-iloi- sxpsi-imsntalo, tlZui-a 7.4, in vs- 
äsi-sa ob^insri-i 03 als 00 oontziäsi-at sud Lonaa analitioa (1.)), s-a 
Islsotuat .în âouâ etsps âistinots:

a) odtzinsi-sa 03, ?(0), 4(0) sud lor-ma tabslar-â sau Li-alioa; 
d) sstimsi-ss pai-sws ti-i1o2? OL oonsiâsi-ats âs torma nsllniai-a 

(w.oâslul (9.^8)) yi liniai-iLLi-sa sa in Zuurl punctului âs ^unoDonars 
de i-^t^i-in^a oai-aote iâ.2at âs mai-imils slsoti-ios pi-soi2ats in tadslul 
7 »11.

ln oaâi-ul piisl'.el staps, a), âs pi-s luoi-ai-e a âatsloi- sxpsr-iissn- 
1.^16 , ^-au âstsi'iuinat ^snti-u llsears teși s^sotuat âspenâsntzsls l-^(d) 

4-^(0), llMi'Hs 7.9, sx^r-imats in u.i-. (mai-îmi âs dar-i liinâ ma- 
âs i'sL'si'ln^).

Oonslâsi'ino soai-ils âs I-S^I-g- 
Lsntar-s a abatei-Hoi- mâi-Im Hol' âs in- 
isrss, L^, L^ Zi L^, oonloi^n tLdslu- 
lui 7.11, oaloulul ^uncr-dsloi- aesstoi' 
OL s-a slsntual ^s daLa ui-m^^oai's 1oi' 
rs1a ^il:

I) isnslansa, sx^i-îw^^ia in u^?. 
601-6 spunLaloai'6 pi olului i -»I oi-i^s i 
lr-ansl oi-mal onului:

O . - I -i- I. - L /0^ (7.4)

unâs 1-61)1-6 Linda numÂîul âs âivi- 
oa înli-s poLi^ia lsnsiunii âs nsls-

(plolul 1) !)i 663 a tsnsiunil OOI-6LPUNLâlOLI-S violului 1 (^--'0).
2) putsi-ea aolivâ, Zi pulsi-sa r-saoliva, 4^^, ooi-e spunsa- 

loai-s l'Iolulu i al pi-iLsi:

.7 . . Ini-o ^istn'ii'ils âs tsn- 
siuns, p^itsi-6 aotiva 91 i>u- 
toi-c r-eaotiva, testul Âo.
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^ri " ^ri-1^ ' ^ri^I-I-I^'btz - (7'5)

unäs; 8^ ^^1 reprsLintZ uumârul äs äivisiuni oorsspunLLtoura
moäiiioZrii puterii uotivs, rsspsotiv rssotivs, I» trsosrsu plotului 
primei äs ps xoritziu i-l ps posihiL i; ?i rsprsrintL pu-
tsrils sotivZ, rsspsotiv rssotivZ, sdsorbits äs 00 in momsutul ims- 
äist u^^tsrior treoorii plotului priLsi ps p02i^is i.

1,01

1^0

0L3

':^O

(/0

'67 p^15

0A6

MMMlK

4

MW
MffNWM-WK

0-37240^23 Us
AW 4 2.8/.8E1:'^ î â-:!:: !

0,36 033 1 
lsosiuosa

1W

,23lÄr

1,01 1,02 1,03
Os- W4lo

c).

1/

1,2

1,0

O,ö

MWUMWW
ööÄOMv 
LD/WÄ

MW

MMW

//

IM
^i- 
U

W^svMUMU.a6M
OLS W9 1,0 1,01 1,02

b)

02 6s ^u'dsi's 
"dsnsinns als

o.

1,02

',01

1.0

0,93

tuns1s äs 
I'li, 1stsr

DlQStS SXPS^IlllSNtLl 
s) -tü L^u! .^0 r 
b) iesiul ^2; 
o) .

e)
OtlllLLireQ tloesdel pi'oosäui'l âs esleul psntr^ stabilias3 ^ne-bs- 

vi'i 02 exoLi'imLnisls 8 im^u3L äs ^lueius^üls âsLiul âs r'Z^iâs
v»4) ^1s PU^SI'^2 OVNLU^L^S, în L^solLl 3 esIs 1 SQ^Ivs, LQ Ur^LNS L 

oâîl îo^i'11 ^si'msnsnis ü I's^iluui'îloi' äs ^^NO^IONLI'S sis mo^OLi-sloi' c 1s O- 
v1e^ âs gnîi'snsi's, 63^)sei s^scri^îo 00 inâns^rinlî.

UW U

4 M G 0

M

W
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OL uls III suilsl odtzînuis sLni pns2sniais sud ionmL ^sl'lsL 
Ln IlCunu 7*9, äspsnui psninu liseans teși sxpsnîmsniul slsetuui.

L'isps d) äs pnsluenuns s äuislvn sxpsnimsniuls od^Lnuis .sud 
L'onmL ZnuLleL, ILZunu 7.9 Ln vsäsnsa ssilmanll panamsinLLon sxpns- 
sîîlon snsILilos als 03, r-s slseiuai eonlonm ulgonîimuluî äs ssii- 
wnns eu lviO»Ml äs senis Ln §.^.4.4» In sessi seop, OL nspns26niat6 
§ns1'Le, Lîg.u.c'^ 7-9, au Lob,i älsensiÎ2ais, ob^InLnäu-ss iudlouni äs 
inîpls^î eu vulonlls 0, ?, 0 psninu eeu 29 äs puneis äs' ps Ilseans 
eunneisnîsiîeu Anuîîeu.

^ämLhLnäu-ss Lonms (9.^8) psninu 03 nslînîsns äsienmlnsis sx 
psnîmeniul, s-uu ssiîmui vslonlls psnamsinîlon session eunueisnîs- 
ileî ui1IÎ2Lnâ Ln sessi seop, pnoZnamuI äs ealeul "kriLLL'X" ässenls 
Ln ä.9.4.4. §1 LIZuna 9.19. VsIonLIs panamsinllen OL nsUnlans ob- 
hlnuis psninu esls insl issis slseiuais sLni pns2sniais Ln IÎL«7:5.

7.Z.2.Z. 0onelu2îî

0one1u2îîls euns ss ässpnlnä äin UN2IÎ2L ns2uliaislon issis- 
lon sxpsnîmsniuls slseiuuis psninu LäsniL^leansa 03 als unul 00 il- 
pLo Lnäüsinisl, pvi ii sinisiisLis ssiL'sI:

I. Od^insnsL unon nsLuIisis cronoluäsnis LmpILoL uiiIL26N6s 
unul s olllpsms ni säS QVcli OLNS LL PSNmLiZ LPplli'ioLI'S s Q0NS SPUN2äi0L- 
ns Hl Iluns^isinQnsQ QoniinuL L LdaisnilON mLniwLIon äs Lnisnss. 
^os6äi.' ss împuns Ln moä äsossdii Ln es2ul 00 înăusinîalî Qsns pno- 
2Îni^1 voloni mîoî nls udnisnîlon puisnilon Lbsvndîis Iu mvälilosnsL 
Ln lîmltzs nsäuss, äs - 7 >v, 3 isnsîunlî äs ulîmsniuns HÎ toioâuiâ 
pnsLÎndu llueiuutzîî uls uossion munÎDÎ crompunudils eu uduisnîls euu 
2uis äs meäliieui'ss iensîunîî îs donns.

2. ?onmu nnulîiîvâ (^.28) äs nspns2sni3N6 n 03 nslînluns uls 
'00 ssis näsevuiu niLi psninu OL äs puisns seiîvL eLi äs puisns 
nsuetîvu. ^dnisnlls msâîi puinsiîes , âsî'înîis eonl'oim nslu^lsl 
>('L.)0) pi-6 26niuis Ln Illuniis 7.au vulonî îoLi-ts nsăuss Ln na 
poni eu âomsnîîls äs vunîuiîs a mLnimIion mäsunuis. HesusiL.Lonmu â< 
L'6pn6 2snisns 2 03 nsIînÎLNS psninu 00 LnăusinîsIL, 2 L'osi VQlîâuiâ 
I^L pnîn pnsluenunsu slivn äuis sxpsnîmsniuls âsisnmînui^ un'dsnÎOi' 

pn62snisi6 Ln /Z9/,/60/,/91/,/9)/,/Io)/.
î ). Vnlonîls Lli odiînuis Ln .eaânul issislen sxpsvîmsnv^Is
Lîseiuuis sLni Ln eoneonäüniä eu vulonîls Lli sis puisniî neiîvs Zi 
is'^ueiîvs iune^îs äs isnsiuns, âsisnmînLis pnîn lăsniî^îeuns k'.nulî— 
i'Len (lndslul 7. Io) psninu III eonsläsnsiä eu duisnîlls äs eonäsnsu- 
ion^'S uiuiîes eonseisis.

BUPT



- I6o -

-V. ^.I^onitmul äs sstimai?« al param st 2? Hol' OL ässoris in §.^.4.4. 
§1 implementat in programul äs oaloul "?K§VLX" (oräinogrsws äin nisu­
ra S.11), s-a äovaäit eiioisnt atit In os2u1 OL äs putsrs aetivä oit 
Hl a 66 102? äe putsrs rssotiva psntru 00 äs tip inäustrial.

. 4. läentiiiosrss Ov als I.I.I.

7-4.1. lä^n^iiioarss analitioa a Lv^als^I^I^I.

7. 4 .1.1 ^îe^re 2sntarea slsmentslor oompononts als 00 oonsiäarat

In veäersa iäentiiioarii analities a Ov als 00 rsprs2antat äs 
lll "vL2ut" äs pe bnra äs Io IcV s stahisi äs transformans äs Ilo/Io tcV 
"vumbravitzs", avinä struotura prs2sntata in §.7.2, in oonformitats ou 
osls pr626ntat6 in oapitolul 6, SS împuns separsrsa oonsumatorilor ro- 
^t'ativ'i äe oei ststioi äatorita moäului äiierit äs tratars a oslor äo- 
ua ontsgorii. Astfel, oonsumatorii ststioi avinä Ov iäsntios ou osls 
ststioe, aoeZtis vor îl reprs2snta^i äireot pe barsla' äs 0,4 IcV als 
IOV nie III, figura 7.6. Oonsumatorii rotativi, oonstituitzi äin NI, 
^n general mioi Zi msâii» sint alimentari äs pa aoslssHi bars äs 
0,4 ale IOV prin nLV raäials Normate aproape in sxolusivitate äin 

v 
onolnri tip ^01^1^ ou äiverss seohiuni /l^2/.

- lentiu a permite o aboräars 1si'si't2i2LiL Zi pentru s limita âi- 
vsionL^unile problemei iâentiiioLnii OV sie oonsumstonilon notativi, 
s-nu äellnit peninu iieosns ssohis pnoäuotiva a III olts un UI sovi- 
vnlsnt Zi 0 MV eokivnlsntâ. kai'amstrii slsotnioi, p«, si sosstor? NI 
sovivslents su lost äeieimiinstzi os msäii ponäsnsis, oonioi^o /^/, als 
psnQNieii^ilo^, p^, pi'6oi2L^i in tabelul 7-1^, si oelon, m, tipoâimen- 
siuni äe 1,^1 existente in se^tzis nespeotivs.

m ! _
/u.r.n/^ _! î' nî .

^e ^,i m
L

unoe: m - este numsnul äs tipoäimensiuni äs NI 
t^beleloi- 7.1 Hi 7.2.; n^ - ^spi-62inta numsr-ul 
i!, svinä puteres nominala »

Volonile psnsmstnilon elsot)?1oi p^ (lî^, 

(7.6)

äin ssotzie, osni onw 
äs î/.I äs soelsHi tip,

k^, 1,^) Li/r»i â in
seils ^21 prs2snis1,s în Isbslul 7»12, su kosi sisblll^s^ps ds2s dul.- 
tinelon äe inoei'osii äe lsbonstoi' emise äe Intnspi'inäei'ss "Il6oti?omo — 
toi'" IZ^iHosis oonioiM subpsi'LLi'Lîului ^.).4. Oonstsntels äe t^mp wv- 
osniee I, sls i-otosnslor ^1 imprsunL eu meosnismele- snti-ensts, su 
iost estimate pe bs2s ăsteloi- pne2entste In /^/,/129/ Hi a unoi- âs-
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tabelul 7.12.
^nnom^tnll pnlnolpslslon L^I äln seohIHs pno^uo-dlvs____________

8ö 0 hI 0 NN. 
onl.

/i-v// oos^ /;
/n.n.n/

«1

/u.n.n/ 

^2

/u.n.n/
1)

/u.n.n/ 

w
I 165x2,2 o,3 0 0,065 0,058 0,177 1.27

' 1ö LL- 
' ionls

2 ILoxo,75 o.76 0 0,11 o, 056 0,16 1.5
I . I5oxl,1 o,78 O 0,12 0,065 o,2o5 1.57
4 12x4 o,62 0 0,052 o,o5) o,II 2.o5
9 1x55 o, 86 2 0,025 o,o42 o,154 4,66

. 1 28x24 o,5 -I o,o44 0,065 0,18 2,4
V1§o- 2 14x5,5 o,8) 2 o,o)7 0,0)8 o,I24 2,22
nls ). I4xo,75 o,75 17 o,12 0, o54 o,I9 1,26

I 4 9x45 0,88 0 o,o2) 0,0)) 0,11 5,15
! 9 45x1,1 0,79 0 0,085 0 ,o7 0,065 1.S
I 6 4x55 o,86 2 0,025 0,042 0,15 4,66

I 5x11 o,84 I 0.055 0, o41 0,122 -5.44
2 5x7,5 0,84 o 0, o4 0,047 0,121 1.72

I'InI- 5 5ox5,5 o,8) 2 o.o57 0, o42 0,127 2,42
j L3Z 4 15x2.2 o,8 2 0,064 0,06 0 , odo 2,57

5 18x1,5 o,8 2 o,o52 o,o54 0 , I1o 2,29
6 5x11........ o,8) 0 o,o55 o,o54 0.144 . 2,41
I 48x11 0,84 1 o,o5S o,o45 0,11

0.154
1,97

Ii1n§ 2 ox2,2 o,8 
o,89

2 0,082 o,o47 1.89
)__ 2xloo 2 0, o2I 0,025 0,15 5.2 ......

VIM- 
n I s
II

> I
!^ 2

2x55
4x5o

o, 86 
0,85

-I
I

0, o24 
o,c>257

0,04 
0,056

0,154
0,12s

4.5
5,26

I 5 4x22 o,85 2 o,o556 0,o594 0,1515 2,o27
,,_4__ 5x11 o,84 2 o.o555 o,o447 0,127 5.45

I 2x45 v, 86 2 0,0176 o,o532 o,1o7 5,119
mnl- 2 1x75 o,87 2 o,o21 0,054 o,12S 

o,1247
2,37

) 6x5,5 o,8) 0 0,0)82 0,051 1,647
__ 4^,.. —5x5o____ o,82 I o,v 2.8/2 . 0,052 _5,?o2ö

leiunlnnnl sxpsniimsntnls s^sotuQ^s oonlonm /97/.
Volonlls pnNÄMsinHon !vll sokivalsnts 0 6 is Nlüln5iis 00N1I0N7Ü ü?6 Is­

sici (7.6) pt-nlnu. I'isonns ssohls sini: pnö26nio1s In inoelnl 7.1).
Onlonlul pnnnmeinllon oleotnlol si KLV sokIvnlLNls Inins 1'21)

§1 Inolounlls 6c ^lütnldntzls älft ssohll, s-n eleoinni oonsläsnlnä o
!?.6öl6, I , , OENiNN iosis osie 0 ondlnnl 0ÄN6 nIImSNiSLL'I LS 0- N1S0

hin NLiLpsoiivL oonL'onlli nsl3hli1on:
0 *

» E -
1-1

u^oL : 1L^, sini rnnsmsinll slsoinlol nnlisnl sl ondlnlnl äs nslsnin- 
hä ()x185-k 9o )aim^ avlnä ssohlnnss oonäucriosne ^^--o ,9-97-^1/kw ;

X -o,o7^D/^7i); 8^ - nspneLlniä ssohlnnea oonäuoioans s onblulnl 1.
i VnlonHs odhlnuis j)6nt:^ psnsmsinll elsmsnislon KLO sxpniiQLis

LN/: 1 6e oömlinntzs sini PN6L6NiniS In IlgnnL 7.2.
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7.4 «1*2. ^gi'QLnsni âs lunohionai'e Qvnslâsi'Ll:
psnini- 1.1.1.

Do iseminansL mLi'imlIoi' QLi'LQis.i'iLiiQS rsZiwuIui psnmsneni sl 
00 QonLzicUü'Li, s-s sL'soiuLi ^i'in QQlouIuI Qi^oulLtzisl äs puisni L- 

IL . 00 . Os MLi'iliii Impuss (ounosouis) ä-su Lâluâs puisi'ils 
LOiivs, , ndsonbiis äs IISQLI'S LII sodiVLlsni, obhlyuie QL LUlLL 
L oonQumuniIoi' msäil onans Lis NI i-ssls âin sso^iL nsspsoilvi, pu- 
isi'ils noilvs si i-SLoilve 1 , 0 , , Ldsor'diis äs oonLumLioniisio sio
LiLiioi .<)i ienslunsL 1!.. L noâului âs nLQorâ (^) sl 00. Vnlonils L- n o
oslnion I'-I'S Lsntüts IN liMNL 7.6, LU iosi â sisnlninLis ou

c^6 oaloul "OOI^'LI^" ässonls IN §.6.2.

10.409 KV

290V

v»

u^-io.5^v
^-o

l2190-»j913) 
KV/^

vr 
ul

l69.97-M4^)
KV^ co

ov

v>

î^>

I0.0714-j0.317)s- 
i sH'^00>10'bs

999.6V

12

</r

139.08-j435.5) 
KV^

0t)2: 
pos-ometl-il s>ol 
exp^imoti sub fo5s7^ö 
âe oämttaoss Io oi- 
velol äe IsoLiooe Io 
0056 s^ot äes6ooti.

A (57,9-i2ö1,S7)
" XV/-<

t<^-26.25

vo

o>
xj(!^-jZ25,7) 

KV/^

9

2 4 5369V 399V 996V

1210.23^ 
^144.4jkVK 
ssilolus-ö

1616.95 
^643)KVH 
lesötosie

1967.1^
*)400)KVä 
frioguk-i

993V

l131.3^ 
^16LjkV^ 
l^ioiLo^

O

390V

1452.4^
766 )KV/^ 

Vigooie 1

6

^2i.S>KV^
V-iyooie

1-'1 .7.6 . ^L^SlNL SlsoinlOL wonolilLI'L QU PSI'^LNLNi
äe ns1snint,L Li 00.
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râ1u1 7.1Z.
^nnnmsinll I/.I sedlvnlsnls sxxnimn-ks in u.n.n. (V^-Io,9 tcV)

Lse^In 
knnn^. 
ms Inul^^

I'IIn- 
tunn

^6 LN- 
tonls krinZuni ?lnlss^ VIZonIs 

I
Vlßvnls

II

I 
î 

I 
i 

! 
I

I 
I 

> 
> 

I 
I

! 
I 

i 
! 

I

' 
i 

> 
- 

i 
i

0 , o2)

O.°)I _ 
0.12Z 
Z.242
Z.o2,4 , 
o,72

0.ZL18 O
 !o 

io
 !O

 I 
O

ls
x)

 
sc

i>
 I>—

' so
 Io

o o 
-

I-
-i
 l-

o I
IV

) (V 
o>

 W
 tv>

! 
! 

! 
! 

« i w o,e4o12

,0^04045, 
0,1178

. 2^48 , 
^'Z6Z^2^ 
1,2

0.985

0,04129 

0,0464^ 
0,122
Z,L^26_ 
_942___
1,4

o,Z796

0,o)679

-v^oHlL76_ 
0,1467

,2^9196 , 
_ 616,4 _ 
o,2Z

2,2)28

- 
1 

l 
! 

! 
' 

s 
!........

! 
l 

l 
l 

l 
1 

W
s 

vQ
i 

bvj 
cv! 

!
(V

I 
cv 

cv> 
Q

.

O 
! 

O
! 

65>
j 

I>
-

0 
l 

O
i 

O
l 

uvj 
Q

l 
0

Onleulul eslonlnlis mnnlml ennsetsnls-dles nsAlmuluI psnlünnsnl: 
^-n eleeiuni eu mnnlml nslnilvs, sä.nl-tzinä ca mnnlml äs bSLn, mnnlml- 
Is elseinles ennnelsnlslles noäulul äe nneonä in iSAllv 1)SNDNN6NI:

u^-u^-1°,s tcV; - 8^0-z.14796 lâ/; 2^ - Z5,c>224l2 

1^ - 0,17Zo99 zi-, r-sâ/s; - I/ZI4 s.

Inlnelpnlsle s dnps pnneunss in enânul pno^nn^ulul "OO^L'I^" 
penlnu äs isi'mlnnne n mnnimllon ennneîe ni st Ies ns^lmulul ^snmnnLnI ni 
M. s e1i2 vnlsnle , înde Iul 7.14, nu iosi eonionQ §.6.2. unvi-Ilonns Is:

I. L-n eons 1 Huli mnlnlesn äs nämllsn^i noânln psnlnu 06 
nspns2enls1 in 11§unn 7.6 ZI s-n nshinut inln-un tndlou unläl^snslo- 
nnl eonloi-m /94/;

2. L-nu ästenmlnnl; pnnnmslnll eonsumnlonllon stntleî eonIonÄ 
peloll^/on (6.12) ZI s-nu Inlnoäus In mntnlesn IX', 

^u losl ellmlnnls neäunlls xnsivs nsäuelnäu-ss ä^msnslunsn 
m'nlnäesi äs nämllnn^n noänln 1n (7x7) (6 noäunl eu 141 ZI un noä äs 
nneonä ) , eenloniii nsla^IIlon (6.I)) ;

4. L-nu äslenmlnni Isnslunlls 1n bonnels 541 eu e subnouUnn 
b^i^nln l>s ms-doäs Itsnsllvn Onuss-Lsläsl äs nsLelvnns n s1 st 6 ms Ion äs 
seun^II nsllnlnns. 1(6Lultntels sini pne^gntats in Ilgunn 7.6^

' . L-nu äsicnmlnn-d nlunsennlle sedlvnlsnts eenioi-m pnoesäu- 
n^l pns'^sntLÄrs in §.6.2.1. (ns1ni111e (6.1e) Z1 (6.II))^ZI putsnll« 
n<jne1ivL nbsonblis eonionm nslntzlsl (2.7);

6. L-n nuM6ntnI mnlnleea äs nämItnniL noänln eu. es1s
Znse no.^IInnis I/(U-t-Z 1^') eonespunLnrvnns Ilsennul 1.11 sejilvnlsnl ;

7. L-nu enleulni I.s.in. O^oi ' ^g^ol psninu lisenns ^11 sedi- 
vnlsr^d ZI s-nu s llmlnnt neäunlls eoi-6 spunLntonns äonns lon L1 äs vsnlts 
pn5^Ivs , een.i onm ns 1 ntzillon (6.1)).
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keLul-dktsle Luleululu^ i-sgimului psnmansn-k 6a lune^ionans a 
oslon? HLL6 l^1 s eliivals n1)s, ruR^imi slsolnies OLi'anlei'isiiiQs §1 pcrr?a- 
meii-ii sie eli'ioi sxpnimnhi in u.n, sini) ^nöLsntLlis sin^s-dio in tsbs- 
lul 7.14.

Isbslul 7.14. 
kyN3M6'dn^i §1 mLnimils OLNSOiLNis^ios s1s Î^II s Qllivnlsnls in N6§imu1 
pgi'lNLNCN-b 6s isi'snintzä, sxpi'ilNLls in u.n._____________________________

äs o^iu 
^nn.I'LI I'ila- 

lui^L
1'6 SL- 
Iv^iL liinZuni PinisnH ViZvnis 

I
Vibonis
' II

1 L . 5 4 6
o,97L2 o,9725 0,962) 0,962) 0,975 0,99

- -s7o7 
! -ä b -1,2L9^ -0,7915 -v,7609 -o,59 -o,)8)4

' 1 IN 0) y6k)8 0,164 0,1166 0,04171 o,14)7 0, v66)2

o', o4)9 o,2o42 0,1271 o,o55)7 o,25o) 0,0791

_ 0^0 - o,oLZoZ 0,o4)1o6 0.01579 0,o17o4 0,Ol1o49 o,I1

n ,131S 0,16595 o,o77) 0,2071 0,0)1)2 0, v69)

1' ,9)6^ 1,0649 0,6688 1,79196 o,)72) o,96)9

:^,9722 5,76797 6,2697 19,414 ),9296 1),1912

'^o ^1)6,) 47,5o7 1v),66 6),25 90,26 1)),197

o,67ol o,71924 0,88566 o,8749 0,67)2 0,9o6I

0 L 0 o -0,149) -0.1595 -o,c)8H.9 -0,o76l -o,554) -0,647 6

7.4.1.). 00 eetiîvL-1snî s1 I2V1

In ooni'onmidnts QU moäelul Lâop-dQi penlnu 00 inäustninli I)N6-
L6Nd.-7i in QN9.11o1u1 6, L6 nspneLlntä 00 nsnl 6U d loninn unul ^'.I .^i

O l202.27-^1527)KV^

l21dO^913)kVä

-10.5KV

Om 
l 1967.72* 
*j2^^0) KV4>

s1 unui OoNSUMQioi' LlLllQ 6 Qllivn- 
Isnl). Bossis âin uiniâ inQluâs ^i 
dalrei-iiis âs eonâenLLiosi's Ltalios 
n1s M (lisuna 7.7.).

Vnionil^ mänimilon oni-AQisiis- 
lios ns^i^ului psi'^Qnent, HZ.7-7,
au ^osi äs-dsnminals pnin onloulul

?i^i.7»7. Ooiiemn monolilanL s Lineula^isi âs ^ulsni oonLiäsninä 
^oäslului 00 se^ivnlenl 60 âslsli^î cru pro^nLinul äs oaloul
nl

"00^81'^", NSLUltinä PU^SNSÜ tOlni^
^Lo^>>.-.itL !n rroöul lA ?i putsi-ss ovNLUMLtoruIlll ststla scklvslsi:t, 

üiimii s puierilor oonsumsiorlloi' s^s1:ic:i â1sir1dui^1 în KLD. ku-
nbLoi-dltL 6e 1V1I eedlvsl-nl: s-s âslerNinst din conâitzis üe 
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Luoiliieus u biluutzului puisuilou Lu uviul (k) .
^imi^Lui i-s pus Lsuiui-su MI sodivulsui xi-iu uolismL elsotuioL Lu 

I' (i'iMi'u 7 .,6) Zi oouLumuiouuI uiuiio sokivulsui puiuiu-o uimiiau^L 
ovusiuuiu, ^uuumeii'ii oi^ouitslou soilivulsuts als 60 usiisl USPI-6- 
Leuiui, s-uu iöisumiuui QU i-slkhüls is ouloul äS2VOltui6 Lu L.6.2.). 
tzL Zn^pIsmeuiLi 6 Lu pi'O^uumuI "OOALIH". kuuumsiuii ouloulutzi Zi vulo- 
r^Ie Leu expi-imuis Lu U.I'. (muuimiis ie bu2L, ieiiuiis QU ueluhiils 
(7.6)), sLui xusLeuiuts Lu iiZuru 7.3.

-1.36647

?L^.7'6« LolismQ oii'ouiiului sokivulsui al moäslului 60 
Lu uegimul pe^muusui oousiisrui.

leuiuu 3uul223 l-sSlmuuIIou iusu2Üouii uls 00 Zi Lu vsäsusu 
Lieuilliouuii oeloi'Iulhi puuumsiuii ui moislului 00 (ooueiauiu äs 
^iliip meouuiou, I, oOULiuuiu äs iimp sleoiuomuZusiioL u oiuouiiului 

i'Oioi'iQ ie sodiu, 1'^ §1 sxpoueuiul /3 ul 
'his u ouuismului uuii-suui sodivulsui),

ouuuoisuisiioii ouplu-tuus- 
306 siu 26 I-SPUSLiutâ puiu

s-----------
I l0,0322^.>j0,1beS0S)

6st -0.SÄIZ5

.________I

0.0bL25> 
^jll^SSVt -o.osozz

-O

Lodemu eodivk^Ieuiu u moislului 
00 ^euii'u. Quull2u r>6§imui-iloi- iuuuLi- 
iouiil (touis mui-imils sLui sxpuimuts 
Lu u.u. ou mui'iluils 6s duLU iuâiouie 
ou ic-Iutziils (7.8)).

uodemu eokivulsuiu âiu i'i- 
§UUQ 7.9, O0U6SPUULUtOLUS 
i-eZimuIui pCumuusui 6e us- 
isi-iuhu.

Iu vsâeueu eLiiailuil 
pLuume ii'iiou 'i^o' 
03U6 OQUQOi 6 ui26 U2L' U6Zi- 
muuile uiuumios uls 00 eodi- 
vulsui, L-uu ^UI-OUUU uuwu- 
touusls siu^s:

u) oouuiâsi-Luo pei'iuu- 
d^Oiile (ii'6uj)iu âs ieusiuus 6s vuiouus -v,I u.u.), Zi I^,oou- 

ii^uuii 6.8., peuiuu isusiuusu uo6ului (î) 6e uuoouâ, s-uu is- 

i'6b'ilnuu21e ii'uu2ÜOi'ii uls 60 oe iuliui ^s o âuuuiâ is 003.
I î!.! ^e iu ^luoiuosueu ^s uiuuiuhis i i e ieuuiuus ou u^uioi^il ^i'O^i'uciis iou 
is ouloul "iusoocts" Zi "OO^IIî^L";

d) s-LU skriimsi vslorlls pkri-smsirllor 1, '1'^
ooulo-1'l?. oui 1 uo^uui^e i ie ^I'iuoipiu u puQAuumuIui D psuiuu os Is

i.1 ^rui'i âe j)6uiuuirutzii â6 ieusiuus uimise, keuii'u psuiuuds^iQ
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oonsiäsnaiä pentunba^is mioL, s-a 
oü LM sl ^0 soiiivalsnt lini.ani.2at 
tzionans.

Vslvnlls msäii als Losston
SDtimans "LL?D" sint:

utiliLLt vanianta pnognaiuului "SLkv" 
IN Ajunul punotului psnmsnsnt (Zs Lvno-

panawstnii ob^inuts ou pno§nawul äs

'1',- 9,84 s , 2'^ - 0,29792 s ?1 /3 -- o,97II (7.9)

Oonsiäenlnä nsla^ia äs äei'inihis a oonstantsi äs^ timp motorlos, 
avinä 5.n vsäsns valosnsa ounosoutL a napontului äin nsZi-

mul psimonsnt Al 00 6obivalsnt, N62u1tä UNmLtoaNSlS valoni psntnu alu-
nslosns a
Li

inițiala So 2 UI eobivslsnt Zi pentru ns2istsn^a

^o - l,^196 A Zi. o,ol635) u.n.

ss notonioa

, (7.Io)

, »
2^'

7.4.1.4» Ov sis IM iäsntii'loLts anslitio

ksnsmsMii oii-ouitului sokivalsnt, ^kiCUi'IIs 7*3. Zi 7.9, als 00 
s odivslsnt^ e stims^i ps bL2s oonäitziiloi' äs iäsntitats inti's n6§imun1Is 
äs ^uno^ionsns psnmsnsnt Zi tr-LNLitor*1u al 00 ästalist Zi sl 00 soki- 
vslsnt (i'lMi'k-. 7.7.), osi-aotsriLSL2L ovchplst 00 äst, psiMih^nä oonstiru- 
ii^sa 01) Als sosstuis, iis sub i'onms sistsmsloi' äs soushii inti'sr's-sts-
^6-36 Z?'I-L , lie sub I'OIMS i'uno^iiloi? äs tr-snsi'si' linians. .

VLliäsnss p8N5^mstnilon 00 sotiivslsnt asti'el sstims^i, s-a si'eo- 
tus!t p^ in oompanai'sa naspunsunilon tnanLitonii als aosstuis, ou osls 

Lly 00 nepns2entst ästsliLt la sossaZi psntunba^is äs tsnsiuns (li^nna

tzis äs tsnsiuns

2LSSt SLOP OU kosi Lonsläsrsts PSI-iUI-LStzHIS <^s tsnsluus k^,ln
-ipuls piungklulsi? LU äurs ts 0,1 s, ?1 ^2' <^b SOi1s3 ÎN sudpsi-ÄZi-s-
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'iul 6.2.Z.2.). Kuspunsunils tnsn2itonii sis 00 sukivslsnt ls sossts
psntunbstzii s-su obtzinut eu pno§nsms1s 6s Osleul "M^OL" (eu W 1i- 
nisi'iLst) psntnu psntunbstzis-?ö Zi "M^OI^L" (uu W nslinisn) psntnu 
psntuninhis 1^, pnoZnsms ässOniss in §.6.1.Z.2, isn nsspunsunils 
^tnnn^itonii als 00 ästslist nssl eu pnoZnsmul "OOIiik^" ässunis in 
>Z.6.2.2.4. litili^snss NIV! 1inisni2Lts psntnu psntunbstzia Impuls

äneptunZklulsn äs* -0,l u.n/o,ls
in tsnsiuns (k^) ssts ^ustiiiOs- 
ts 6s N62u1tst6ls ivsnts SPNO- 
pists QSNS SS Obtzln OOnsiäsninä 
SOS st6 M 6s Osls odtzinuts OU 
pno^rnmsls OU W nslinisns 
("M4OH3" Hi "00I4M^"'). In 5i- 

ZUNL 7.II. sint pns2sntsts NQS- 
punsunils tnsn2itonii sls 00 6- 
Odivslsnt Zi äeislist», nspns-

?iZ.?.1I. KuLp^nsunils tnsn2itOn1i 
' sls 00 ästslist Zi sOkivslsnt

nspnsLSnts^i pnin iVM nslinisns 
In psntundstzis ?o'

26ntstzi pnin I.N nslinians P6N- 
tnu SOSSSHi psntunbstis OS
Hi in O32UÎ iiZunii 7.lO.s)) in 
OLN6 00 SU lost NSPN626Ntsti

pnin lÄ.i 1inisni2Qts. Hosssts OonOlu2is pnivinä posibilitstss utili- 
ränii Iinisnl2sts psntnu psntunbs^ii pins Is ^lo-b 61n vslosi-ss
äs psnmsnsnt, ssts opniinmsts Hi in /)4/.

01) äs Ionins (6.4) 8Is 00 N6PN62SNtst äs li'I, "vä2ut" äs PS 
isns äs Iv KV L stntziei äs tnsnsionmsns "vumdnsvita", OSN6 SS od^in
psntnu moäslul LLU sOkivsIsnt, iiZuns 7.7, OOnsiäsninä psnamstnii 
LOksmsIon sIsOtnies sstimshi OOnionm pnOOsäunilon ässOniss sntsnion
Lint:

SU -0,963 o,26) -0.792 sä 0.84)
<z

6(1
-0,3826 -0,963 -S.9S4 X Sy -i- V.I6)

0,oo24 o,ol76 -0,oo)d s -c>, 0046
-- - —

> (7.11)
1,677-^,779-1,117

x sä

Z,^34^01,117-3,779 s^
nln Qpliesnss tnsnsionmsnii ispIsOs sistemului^äs seustzii

C/.ll) Oonionm pnoosäunii äs OslOul äesLniss in 9'6.l.1.z. Hi im- 
plcm^ntsts in pno^nsmul äs QslOul "il"' s-su obținut OO als seslul^i 
00 sub iunO^iilon äs tisnsisn linisns pnsLsntsts in nslstiile
(7.13), Llnäe p ssts 0l)snstonu1 lsplsOS:
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â^(p)
O

- 0,726p 4 0,46!)
p-^I.SZZp *I,l66x*o,IZ6

p^^1>d)Zk^-^I,l66p-^o.I)6

^u^(p) (7.12)

oonoluLle, moâslul 00 oonslâsi*at in oaânul piSLSntsl spll^a- 
:ll Ispi-S2sntlnâ eu sullolsntâ Ilâslltats oompoi*tai*6a âlnamloa a 00 
lstalânt (l'^ui-a 7.Io), âsrn0nsti*saL3 poslbllitatsa i*s pisLentaill 00 
>rln moâals oonstltults âlnti*-un ILI 91 un oonsumatoi' statio soklva- 
^sn^.

, - Iln.1anl2at ni 00, soua-llls (7.II), posts. II utlll^at ou tu-
16 I'< . î ' "3^-1 IN 032ul UNON P6 i-tui-ba^ll âs amplltuâlnl P1N3 Is lo-v ala 
,6NSl^N.)1 âs nlimentai'S. ^OLSStS psiWlts^ps 66 0 panta, läentllloansa 
ro tsnts sotlve ou PS ntui'ds^ll als 031'01' amplltuâlns In Asnsnal 
u âspl^sso 0,1 u.n. oonslâsi-lnâ pentnu moâslul 00 , Lll'î llnlanlLats 9I 
s âs Slt3 pnnts, PSIVlltS NSPNSLSNtanea 00 soklvalsnt pnln luno^ll âs 
nkN0ls.l.' I.inlnns, moâslul 7.12, pl'ln splloansa tnanLlonmInll (1.9)oon- 
oniq ^I^on^mulul âsoonls In Z.6.I.Z.Z.

7.4- 2. ^â^n^tllloansa ^x^snImsntsIL a 0O sis III

7.4- 2.1. l'.lLunItonIî-ls 9I InnsAlstnanlls elsotusts psntnu 

, lâsntlllosi'ss 0V sis II?

iLstüIü sxpgilmsntsla neoessi's lâsntlIIetzi'II OO sis 00 i'spi'SLLN- 
Lt L-su slsotust in psi'iosâs^I - 24) spillls 1967 In ststzlack
!?SNLlo1!riSN6 II0/I0 )cV "Oumdnsvi tzs" os^s sIIms ntssrL 306 st oonsumstoi' 
?In plcosies numsiul 42^ IlCUl'S 7.1. Loklpsmsntul 6s MSSUI'S 9I înrs- 
Istr-sne ut1Il2st In soest soop ?I moâul âs explostsne ?I osllbnai's si 
restu^n sint âosoilse In ospl.tolul 5, Isi' ooneotsnss slsmsntsloi- ssls 
-mpdnente s-s üleetust oont'or-m IlLurlI 7.).

lortunbstzls tnespts âs tsnsiuns pe dara âs Io tcV s sts^lsl "I-ucn- 
'LvLt^" o-s isnIlLst pnln ooi-otai-ss yl âsoonsotsi'es Istsi'IIIoi' âs 
'Nâ^nontor-ns ststlos nsoonäst ps dsi's âs Io s statis I »Ilßuns 7.1.

Ob^neiss unoi' ini'eSlsti'31'I sâsovsts lâsntltlosi'II sxpsi«Iai6nts- 
s! 00 oonsiâsnst, s nsossltsc un msrs nuwsi- âs pi-ols Impuse âs nsos- 

tstes oslibi-31'll 001 s spunL-Itosi-s s soklpsmsntulul. L-su ^Itzlnut sst- 
^1 âou3 Ini'6 Al st 1'31*1 oonoluâents , IlAUi*s 7.12, 1s âs oonsotsrss ^)3ts — 
llon âs oonâsnsatosi*s In oaâi*ul tsstsloi* nota(s §1 U4 * ^i*ods1s ou^ 
kisotsi'sL ästsnllloi* nu nu oonâus 1a i*s2ultats sxpsi'llnentals utlls 
tvi-ltn iMposIbllItL^ll i'sall23i-ll praotlos.a oonsotarll slmultans a 

bsloi* dats 1*11.
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Ini-s^isii-Lnils LU ^osi skso-iuLis, LHL ouw S-L pi-soiLLi IN 
8.6.Z.L., P6 dunäL ML§N6l:i0Ä rulsiL ou VÜ62L MQI-6 ()6 om/s) Hi 1-6- 
äsiZ 6poi in Isboi-Lior (vÜ62L 9,^ om/s) P6 jiii-iis ^oto^i'aL'ioL ou 
L^uionui 0LoilvCNLiului msouno-Opiio ^ll7» I^oäul ä6 Liudilins ul

Loui-ilon? äs 1-6 pns 26 niui-s uls OÄi'imiloi' ini-s gisinsis u losl osl les- 
01-2 L in §.7.9.2.l.

lenii'u Q psnmiis 0 ooru^Lr-Lr-E L i-SLuliuis lon iäs ni ilioLi-ü 6X- 
^snimsniuls Zi unuliiio , nsLiwunils psnüisnsnis äe ^unohionuns Zls 00 
!psninu LUN6 L-ciU elsoiuui ^esisls LU kost 06 ls 00N6SPUN2Li0QN6 2ÜS- 
lon luonLiOLins nonlUQls, sel.imbul I. Vulonils DLi-imilOi- oLi-LQisniLirios
uls ns^imunilon psnlnunsnis unis PS1-iUI-dL tzis psninu L6l6 äouL isLis lt)

0/

pi-eoiLsis in ^iZui-ils 7»l2Hi N4 I-SLliriuiS) Lini
...... --n 7

Vota rr^0L.'S7 om /'
U,-10tcVl0.S5r3u^.) /

LU,'O.O^Su.r: /
p<,-<'.'S^V/k0.5tz^us) /

0.2 0.1

000707

0.0

-0.00707

-0.0K.1L

-0.02120

-0.02S27

-0.0^117

.2.0022/.

-0.120b0

l'i^.7.l

03 0,2..........  ol............

o)
OLoilo^i-umels

Lk- 
lu/1

vsi-iu^is i

o.-v.ikvlo.ssr^.i ! 
^O--2.0L2u,.

f».-.192^V/lO.K049u,.)

02 2.1

0.2707

-a.2707

-202122

0°-L.l2>i^5il.NV7^.)

- 22- -

-2.2t117

-22«Z<

-0.1225

-o.ie^6s

o.r o-ll.

puisi-ii L0ÜV6 l' Zi nssoiivs
lL. p6i'iui-dL^iu ii-6Qi)iä ä6 iensiuns ini-6^iS'd^sie in Listzis 
äs 1lo/1o !cV "Vumbi-ävi ps pleoLi-sa nn.42 a Il'l: u) is^- 
iul b) i s siul Ii14.

^.2

ß -
42

- l

! '0L1-6 06 duisi'üls äs oonäsnsLiouns psnil-u 20MP6NSLI-6L puienii 
1-6U0ÜV( uls l.'I'l (i'uooi'äuis PS dLisls äs 0,4 IcV uls lOO) poi t'i N6- 
pi-SLSni: ^6 iLi'L nioi o nsLei-vu pnin uämiiLN^s oonsiLnis, in vsäonss 
luoiliiLiii pi-6luoi-Li-iloi- i-CLuliaisloi- 6xp61'in^6niLl6 , uossis buisnii 
Lu losi äsooneoiuis ps äui-uis issisloi-.
' Dui-uiu ^eL^mui-ilOi- ii^unLÜvi-ii psniiu ouns L-uu si'eoiusi inns-
C^u-ii'Lnils u i'oLi äs o,9 Leounäe, sulioisniL peninu LiubiliLunsu ne- 
tzimului ä6 iunotzionui-e Ll 00 oonsiäsi-si in 0L2ul iuiunoi- issislon 
Ljis oiusi s .

7.4. L.L. kneluoi-Li-SQ äsisloi- expsnimsnisls >>b^inU^e

^^LÜMÄI'SL PLNÄL6inilon slsoinioi ui oii-ouiiului sollivuleni, 
^.l.b) sl 06 oonsIlZsi-äi, S-L s^ecrust oon^oi-m Ll§or-1iii>ulu1 äs

spiiirEg 6k2voI1:si Ln tz.L.Z.Z. IwxlsmoQîst Ln xr-ogr-swul äs Lsloul
"IrOW". In ncs sl: soop, näspunsurlls irsnsitorll sis 66 nsnl lit i-sniui - 
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beeile treapta äe -tensiune înregistrate, ligurile 7-18^ au lost eZan- 
tionate in 81 äe intervale äe oite 0,08 seounäs (s-a oonsläerst äura- 
ta neamului tranzitoriu äe o,1 seounäe), obhininäu-se astt'el veotorii 

a mărimilor äe le Hine masurate s oäror oomponente sint prerenta- 
te in tabelul 7.19«

tabelul 7.11.
Ü»spunsurile tranzitorii eyantionate sie 00 oonsiäera^ la pertur- 
bs^Ls äata.

Nlr. 
ärt.

l'imp 
/9/

lestul V!1 lestul U4
/U.I-/

Lk
/u.r/

Ltz
/u.r/ 

L?
/u.r/ 

Ly
1. 0,0 0,006II 0 0,oo448' - 0
L. 0, 08 0,00111 -0,01608 0,00011 -0 »oloZ

0, 04 -0,O11L ' ' ),o6l79 -o,oo7o7 -0,0'412
! 4. 0,06 -0,0l146 -d,o986 -0,olo6 -0,o72o4

> s- 0,06 -0,OlS1S -0,11188 -0,0I4I4 -c>,Io29
6. 0 ,lo -0,o^L97 -.0,1441 -o,ol19 -0.12)5
7. 0,^.8 -0,0296 -o,11747 -0,o177 -o,I2S6
5;. o,14 -o,o271d -0,17497 -0,0I808 -°.ISS

i d- 0, l6 -o,o28L7 -0,1618 -o,o1611 -o.ISI)!io. o,16 -0,08719 -0,16611 -0,080I -o.ISS
11. 0,80 -0,0869 -0,1919 -0,0806I -0,1647
12. 0,88 -0,0896 -0,8oo7 -0,0818 -o,l666
i). 0,24 -o,o8179 -0,80181 -o,o8118 -o,l678
14 - 0,8§ -0,08474 -o,81o99 -o,o811 -V.I6SS
is. 0,86 -0,0896 -o,81o9 -O,o8l8 -0,1696
i6. v, Io -0,869 -0,8o69 -0,ol94 -o,I7öS
17. 0,62 -0,0861 -o,8o69 -o,o1767 -0,1729
18. 0,14 -0,o847 -0,818 -0,o119 -o.I7)9
IS. 0 , 16 -0,0889 -0,818 -0,o11o8 -V.I74S
^2o. 0,16 -0,080I8 -0,811 -0,0I414 -0,1750
LI. 0,40 -o,ol77 -0,8141 -0,01467 -o,I76
22. 0,42 -0,oll 9 -o,8111 -0,01117 -0,177
21. 0,44 -o,oll9 -o,8I11 -o,o199 -0.I74
24 - 0,46 -o,ol7l4. -0,814 -0,ö119 -0,175
2L-_. 0.46 -0,ol94___ -0,811_______ -o.oIZZ , -o,I7)

In veäerea estimării parametrilor eleotrloi ai oirouitului eobi- 
valent ou programul "LLW", s-a elsotust o interpolare liniara äublin- 
ä'u-se numărul äe valori măsurate 91 ob^ininäu-se astfel intervale äs s- 
yantionnre äe O,ol seounäe.

beoareoe mărimile eleotrioe oaraeteristioe regimurilor permaven- 
te anteperturbatzie sie 00 real prezentate in iigura 7 . l8 , in oa2ul oe- 
lor äoul teste înregistrate nu sint iäentios, s-a oonvenit sa se aäopts 

nu minimi äe kyLS pentru sistemul äe unitari re lat ive ,^rpar1 mile aäop- 
tate in oaLul iäsntii 1oärii analitioe äeiinite ou relațiile (7.8).4osa- 
sto perinite ^i 0 oomparare iaoila a parametrilor obtzinu^i in oaärul. oe- 
lpr ä ouli oategor^ i äe iäentilioare efectuate.
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Sslimanea panamsli-ilon slsolnioi ai oinouilului sotiivalsnl al 
00 oonsiäsnal, pnsoiLa^i IN iißuna 6.1.d),s-a sisolual oonionm sotik- -
MdI 6s pninoipiu pnsLsnIala în 11§una 6.9, în oans s-n inolus §1 in-
llusntza
^aoliva^

oonslanlslon 6s limp 
'sspsoliv nsaoliva,

^9 
LlS

Inaâuoloanslon äs
Inussi I^IW-^ /lv2/, oonionm

puteas 
solis-

^âq â^d

msi âin Î1ZUNL 7.1). In oonssointza,

I 
t? l

I' '

^IZ.7.1). Lotis ms dloo L șnurului âs 
Inaâuoloans âs pulens sis 
Inussi I'HIKL-O2.

ouilului sleolnio sotiivalsnl al

1a OO (6.41) ais 00 sotiivalsnl, 
LU iosl aâauZals souatziils âi- 
i'snsnlials oonsö^UNLLIoans Ina- 
âuoloanslon âs pulens, ii^.7.1), 
în vsâsnsa odllnsnii M al 00 
nsal împnsuna ou sodlpamsnlul 
âs masuna Zi innsßislnans uli- 
II2LI.

Lslimanea panams lnilon oln- 
00 oonsiâsnal s-a si'solual în pnLML- 

mul os oLilouI "ÜLOI^", âssonis în §.6.).).^, psnlnu amdsls înns^is-
Iani,N) Zi ^4-âspQnsl. lonninâ âs Ia valonile Initials psnlnu oom- 
^ponsnlsls vsolonului a (âsiinil în §.6.).)) apnopials oslon nsLuI- 
lals âin iâsnIU ioansa analilioâ, solutziils linale als vsolonului a 
OON6opun^aloans Isslslon 1^1) Zi ÜI4 s-au obținui în 16 Zi nsspsoliv 19 
il^nal^i oonsiâsnînâ onilsniils âs oonvenZsnha -- a^/)oo.Osoansos 
dalonills âs ovnâsnsaloans als I/II psnlnu oompsnsansa pulsnii nsao- 
lîvs au iosl âsoonsolals ^>s iimpu! Is slelon, vanamsinul -6^^., iiZuna 
6.I.I), OQNSL^UNLLION oonsumaionului siaiio âs pulens nsaoiivâ, a 
î'ooi aâmls oa liinâ s§al ou 2sno.

!
7.4.2. ). tîsLullalels obtzinuis. Oonolu^ii.

Oom^onendsls vsolonului a al panamsinilon OD ale 00 Lslimais 
ou linognamul âs oaloul "LLOV", nsavînâ o ssmniiioatzis IlLioa sviâsn- 
iâ, nsLulialsls pnoossului âs ssiimans se pnsLinia sud ionma xanams- 
Inî lon c: ls vini oi aî oinou^Iulul s otiivalsnl, t'1§una 6.1.d.). Valonils 
aosston ^anamsini , sxpnimais în u.n.(manimils âs da^a âsiiniis oon- 
ionm nela^iilon (7.6)), od^inuis pnin pne luonans a ns Luliaislo^ issis-
lon ^) Zi ^4 sîni

Valonils ssiimais

^nsLsnIal în Isdslul 7.l6.

als panams'lnilon o1nouilulu1
^sdslul 7 

. s Lklvslstlt s1
.16.
S<7 (u.r)

; lanams-
> Inul

11s si
si

.Vs/ '
/S tv m

! !»!) 0, o)2 o, o9) O , 0^9 o,9S1 0,06) o 13,1 1,52 o,925
,! , ____ 0,o662 o, oS) o, O2) o.)69 o, o99 o 17,7 1,o8 0,962'

^sâ ia o,o6ol o, o69 O,o27 o >66.^ o,o91 0 17,9 1.2 ..°U5Z5

BUPT



- 172 -

Hvlnâ în vsoene âilsnsn^els nslaliv wioi Lnlns valonUs pai'ame- 
li'üon odtzinuls 6in oels âova lgsls eisoluals ZI oonâitziils practic: 1- 
âenlioe Ln oans s-au n?6Lli2L5 aossls lssls, ss aâoplâ psnlnu oii'ouilui
«Leolnio eovivalenl a1 00 oonsiäsnal valonüs msdii als aossloz? pana- 
me^i'1. , vns2snlal6 Ln ullima 1inis a -hadesului 7.16. vâspunsui lnan- 

... 1 '

mrmuvL

2iloi'iu al 00 sovivalsnl nspns2sn- 
lal pnin Ov as2vo1^als Ln §.6.1.), 
oonsläenLnä valonils msâii esllma- 
ls penlnu panamsl^ii oinouilului 
sovivalsnl, ssls pns2snlal Ln 11- 
ZUNL 7.14 oompanaliv QU nâspunoui 
lnan2iloniu a1 00 nsal, lesluî U), 
1a aeseaZi penlunbalis lnsLpls 6s 
lsnsiune.

Oomponlâi'ilo ainamios similans

. 7 , I . n -1 spun SUN11
z Visoastc^ j in osie âoua silua^ii.IiLuna 7.14» 

on
als 00 N6 al (masunal) ZI 00 s- 
oviva1e.nl (oaloulal) 1a o psn- 
lunvahie lneapla 6s lsnsiuns.

pne26nlals Mal SUS, 00Nl1nwL alll
VaHoilalSa ULl a1 00 ooNLläüNLl» 
oLl ZI eiioisntza alLOnilmului Z1'

i

pno^nn^ .' 6e Ltzllmsns s psnsmelnHon sosslul llioâsl.
Ue. :nilon 1s vnlonlle psnanislnHoi' oinoullului elsolnlo s1 00 

e o^ivni en ... e sllmnls Ln os6nu1 lâsnllIloLnII expe nlme nlsls e 1e olnrils , se 
pol evlâenhis nnmsloc^ns 1e oono1u2l1:

s) innsmelnii expnImQ^i Ln u.n. sn Ln Zenensl vslonl âs soelnZI 
on^in ne tnsnims 02 ZI oel ai. unnl LII n2nal, osea os ^nslULoZ nspn626n- 
lai-en 00 nea1 pninln-un 00 eorilvslenl oonsliluil älnln-nn oonsninslon 
slnllo Zi nn UI eovivslsnl.

d) Vslonils pQi'Lweli'uini 0^^., oone spun2Llon oonsnniulni äs pulens 
solivs si oonsurrialonnlui slslio eovivalenl, sLnl mu1l mai mani äeoLl 
o^1e S5^l6plale, svLnc^ Ln vsäsne ponäsi'eL äeosebil äs mioL,oos (io - IH)K 
s ^oeslni lip 6e oonsumaloi' Ln 00 oonsiäer-al. veoaneoe oonsnwalor-il 
sl^lioi 6'in 11'1 oonsliluitzi Ln pninoipal 61n oonsumsloi-i 6e Huminsl 
Zi piencienile Ln Viv, 6elsrininä 0 oon6nolanlL 0^ -- 0,064^ (ielsunina- 
ls .in nsL^nnI icZenlivioLi-ii snsülioe), N62n1la 0-2 äiiei-entzs pLna 1a vs- 
'Io5^2-en ne o,oS1, obtzinula Ln oa6r-ul 16snli1ioarii expsr-imsnlals , oor-e s- 
punö'e pLei-äsnUoi- 6s pulens soliva Ln mis2u1 isnomagns lio^al LII^Ls im­
pune Ln oonseoinlä oa Ln Wil a1 L1I, Ln spsoial Ln 032u1 oLnä aosslea au 
pul^eni noniinaie mioi, sa iis oonsiäsnsla Zi ns2islsnla oonesoun2ä- 
!!0L^i"e pi6Nl-l6ni 102' (i6 pt^lsns aoliva IN mi62u1 isnOML^nelio a1 aoeslona.
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() lnductan^s 6s maxnetiLLrs, a Nl echivalent obtzinuta in 
cadrul identificării experimentale presinta valori destul Ne difsri- 
te IN ca^ul celor noua teste efectuate, NZ 91 t:4 , tabelul 7.lü. L'x- 
perien^a a Llratat ca valoarea acestui parametru sate sensibil afec­
tata Ne pre^en^a consumatorilor statici Ne putere reactiva reprsLen- , 
tatzi printr-un parametru,l.^^» practic in paralel cu inductantza Ne 

ma^neti2are.. lentr^ a obtzins valori cit mai corecte Mntru parametrul 
^m' ^pus deconectarea pe timpul măsurătorilor a bateriilor Ne 
condensatoare statice als III. OonsiNerind aceste baterii äs conden­
satoare ca fiind singurii -onsumatori statici Ne putere reactiva ai 
00, s-a abmis pentru parametrul valoarea Lero. Oonsiâsrarea insa 
tzi a bateriilor Ne conNensatoars statice in structura 00 aiectsaLa 
jNoar valoarea parametrului âin sctisma electrici a circuitului e- 
cliivalent al 00 considerat e^alâ cu o,46^ u.r. (determinata in cadrul 
identificării analitice ä.7.4.l.Z.).
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OapiioluI 6

008 01^211

l'e dL2Q eoueluLÜlou usrullais âiu aualissls siselusis ps pau- 
euusul lueuauii §1 pu62suials impusuua eu Zusiiiioauils eousspuuLL- 
ioaus Iu espildlsls aulsuioaus, iu pus2suiul eapiiol, ss 6iseiusa2L o 
s1ul6Lll a eouelu2iileu Hi useomauâauilou eu eauaeisu §susual usLuila- 
tsî â^u auali2^ âs au^zamblu 6 5^douââuii puodlsmsi iâsuliiieauii 00. 
I'oieâaia slut pusLsnlals âiusetziils âs esueslaus IU eouliuuaus iu tr- 
eesl âomeuiu Hi evuluiâu^iils eui§iuals als aulouului.

OeueluL.iils Hi useomauâauils Zsusuals usLuIlals âiu lueuaus ss 
usi'eua Iu uume.loausls aspsels als iâsuliiieauii 00:

H. Nvâruils^â^ ^âs,u^i us_u1603 ^i^O? als, 00
H.I. vc Hi alii iâsuliiieausa aualilieâ eil Hi esa sxpsuimsula- 

,1a pusuîula avaula^js Hi âsLavaula^s âiseulais âslalial iu eapilolul I 
lelutzi iâsuliiieausa aualiliea, puiu asamdlausa isuau^iLala a esuae- 
ls!ui vi? eilou 00?, evusiiluis moâul §sueual âs evusluuius a 03 Hi 01) 

als 00. '! âsui? iieausu sxpsuimsulala, âs Hi sssutziala psuluu valiâausa 
Mi obh?uuis, âaiouila 1 imiiLeilor ssvsi's âs s^Iieui's uu x>ouis ?i eou- 
siâsi'Ql,u o msioâ-i §srisuslL âs iâsu-diiiesus.

î vuiouiiÂ âsesediitleu euliiLiivs Hi euuiiisiivs âiutus
esls âou^ ouieZorii âs eui'ueieluisiiei, Ldou6ai.SL xu'odlemsi iâsuiiii- 

eLi'ii leu ss useomLuââ sâ ss ^isetusLS sspsusi psuiuu iisesus esls- 
Le^'is l)uiu läeuiliieuuss susl^iieâ Hi iu limiis pesidiliiitzilou puiu 
iâs u dii'iesus c xpe uimsuislâ.

?. ?oum6ls âs uspus2suisus sis esuuei^uisiieilou 00
?.1. 03 Hi 01) uspusLsuisis puiu MI liuisuirsis iu ^juuul puuo- 

iuiu^ psumttusui noumul âs iuuetzieusus» ss eeusiâsuâ u ii iouaisls s- 
âSevuis âs uspus^euduus s 00 puiu 03 sau Ov.

L.2. icuiuu 03 iouma âs uspusLSuiaus eea mai eeuvsuabil^ ssis" 
puiu sxpuesii liuiuus (I.)) iu esus puisusa aeiiva Hi usaeiivi ud- 
souâîiâ âs 00 siui 1'uue^ii liuiaulssis âs isusiuusa Hi iusevsujs âs 
Ia deuusls sals, iau pausmsi^ii aessioua, aviuâ e ssmuiiieatzis 
ii^iea eoueusiâ (paula eauaeisuisiieii iu puuelul âs iuue^iouaus evu- 
Si^sual) au âispsusis uslaii^ miea.

L.). ?c-utuu uspusLSulausa 00 puiu Ov ss eousiäsua-^âs evais 
LiLlomsIs âs c-eua^ii iuiuaus-slaus-is Hius liuiauiLals iu ^juuul puue- 
luîui psumausui ueuma.1 âs iuue^ieuaus (iouma (1.4)) es eauaelsuiLsara 
eompoulausa âiuarniea a uuui seiiivslsui eouseiai iu paualsl eu. uu 
eousul^aiou siaiie, âs assmsusa seliivalsui iu uoâul âs uaeouâ si 00

BUPT



- 175 -

parametrii necesari construirii Ov als 00 5.Q aes st 022 sint pa- 
rsmetrii electr,ici si circuitului echivalent si unul LII ZI consumator 
static echivalent.

0» ^r^ams^ri^i^O^r ^i^.OV al^ ^0 nsumato^r i. 1or inâiviâual 1
O.l. In veâerea asamblării lacile a 03 Zi Ov als 00 este nev:-' 

sarâ o grupare a consumatorilor inâiviâuali ps categorii os vot Ii re- 
presentate prin caracteristici cu parametrii similari*. vorma âs re- 
preLent^f-e a acestor caracteristici trebuie sa lie iâentica cu lorms 
Lâoptata pentru caracteristicile 00 ce se iâsntilica.

(1.2. LII Zi 1,13, avînâ comportări apropiate â regimurile perma­
nente Ziiâinamice, tace posibila in ca2ul existentei unui număr reâus 
âe U3 cu'ponâers mica rn consumul total al 00, asimilarea aoestora cu 
^!I existente în general» rn ponâere mult mai mare.

0.). parametrii 03 ai UI Zi LlL, spre âsosebirs âe cei ai con- 
sumatorilor statici, presinta rn general, o dispersie mare, determina­
ta âe tipoâimensiunea motorului, graâul sau âs încărcare Zi parametrii- 
Caracteristicii cuplu-turatis a mecanismului antrenat. 3e impune în 

consecință, stk^bilLrea valorilor parametrilor 03 rn lunetis âs aceste 
mărimi, aâoptarea unor valori meâii neliinâ în general»acceptabila.

0.4. In cașul UI s-a eviâentint o sensibilitate âeosebit âs 
mare a 03 âe putere, activa rn lunetis âe caracteristicile cuplu-tura- 
tie ale mecanismului antrenat iar 2 03 âe putere reactiva în lunetis 
âe graâul âs încărcare Zi puterea nominala a motorului. Aceasta con­
statare pe unite o "âecuplare" a celor âoua categorii âe 03 rn procesul 
âe asumblare a 03 ale 00 cu ponâers mare rn Iii.

I). Oonsiâerarea nl'v Zi a bateriilor, âe conâensatoars !
V.l. parametrii electrici ai MV ale 00 alectea2a âilerrt valo­

rile par: metrilor 03 ale 00 rn lunetis âe parametrii 03 ale consumato­
rilor inâiviâuali componenti alimentati prin MV respectiva, conlorw 
âiagramelou 5.5. Zi 5.6. In concluzie, consiâerarea MV în asamblarea 
03 ale 00 es^e esențiala rn caLul existentei unui mare număr âe consu­
matori inâiviâuali rotativi în componenta 00 consiâerat (0221^. consu­
matorilor inâustri a li ).

V.2. vateriile âe conâensatoars pentru compensare^ puterii re­
active âin structura 00 presinta o comportare âilerita âe a celorlal­
ți tipuri âe consumatori inâiviâuali âsterminînâ, în caLul compensării 
puternice a puterii reactive o âispsrsie mare a valorilor parametri­
lor caracteristicilor âe putere reactiva exprimate în u.r. 3e impune 
îr) consecință.» estimarea parametrilor caracteristicilor 00 lara con- 

' siâeralea bateriilor âs conâensatoars, pentru a obtine valori als
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Lcssions cii? msi hutzln äispeNLLie, CLN6 6L psnmiiä C0MPLNLN6L cu Liis 
valoni LimiiQNS äin iiieNüiUNL. ?N626NtzL bsisniiion äe conäeNosiOLNS 
86 VL oonsiäei'L uiienion pnin ALLmbisnsL CLNLCieniLiiciion Lcesiona 
Lvl CLNLcienisiiciie obtzinuie Lie 00 iLNL bsieniiie äe conäeNLLioLns.

L'. lioäui 6s ssiimsne al psnLmeiniion 03 Hi 01) sie 00
L.I. L^riimunes psnLmeiniion 03 Hi 0V Lie 00 cu MI) conLiiiuiis 

äin LiQtzii äe iNLNsionmsne, iinii eiscinics Lebiens ssu- subiensne äs 
lungime w5ns, implici consiäenLNSL scesionL pnin pLNLmeinii slecinici 
Li cincuiielon ecliivnlenie Lie elemenielon compone nie.

i'.L. iitnomeinii 03 Lie 00 consiiiuihi äinin-un numsn msne äs 
L'H oonccisie pnin linii ele cinice in CLdluni äe micä lun^ims (cs2Ul 
inine pi-inäe nii.on inäuLinisle) poi ii esiimLtzi sepLNLi peninu 03 äs 
pu^iene soiivL in i'unctzie äe csnscisnisiicile cuplu-iuna^ie als mecs- 
nismelon sninensie §1 sepansi psnii'u 03 äs puiene neaciivL in ^unctzie 
äs puie nile nominsls Hi ZNLäele äe incsncsns Lis scesionL conionm me- 
^ioäei äenumiie "äecuplQis" pn62eniLis in cLpiiolul 3«

L.'). Lk^lmLnen pLNLmei<ilon OV Lis 00 in cLänul iäeniii'icänii 
snslliice, implică nliilLQi-en!nnon metoäe crane s2 peimidL eonsiäs- 

r-Lr'en ULD/ i'LdlmLnoL pQi'Lmeiniion pnin msäii ^onäsnnts Lis pLi-Lwstni- 
ioi oonLU i, >.ioi'iion inäivlännii eonäue iL ns Lni'dLts iniepâriate äe ns- 
üil .

i'. 1. in. onänui 1ä eniiiioLnil sxxsi-imeniLis L 00, Liboni trneie 
äsLvoiinl2 pe bL2L I.IO/i/ii' L-LU. äoveäil: eiieienis Qiil in LS2ui esliliiL- 
nli nni'Lwe I niion 03 oil Li OO.

î i'. n 6 L.1 i 2 6 n 6 a ie Lie ion ne QS 6LN6 iâenilL'ieLi-ii sxpenimeniL 1 s

iLivi'^ii VLioi-iion neiLiiv mici, (3 io)^, Q LdLieniion '
.äe ienLiune oLne ne ^oi neQii2L pNLoiio iL donneis 00 in oLănui iSL- 
--ieio^' noilve, LibLiei^ie mLnImiion eLNsoiei-isiioe in Lpeoiai Lie ru­
tenii! Lniive LU vnio^'i ionniE mioi, iiină in ^enensi, noopeniie äs 
oso^iLtziile jnenenie inoäilioLnilon äe negimnni äe iuno^ionQne nie e- 
iemeirieion oom pone nie sie 00.

OdtzineneL unon nsLuiiaie ex^snimenisis oonoinäenie impli­
ci innexi ^NQNSL Lbsienilon äe puiens Lciivs yi nsLciivs nssiiLQis in 
,2Lä nui ie Lie ion pe un Luponi muZne iic ssu äins ci pe Iiiniie ioiognu- 
,iiyi. )n noesi scop, se impune uii1i2Lnss unui eciiipsmeni^äscvLi pen- 

^nu^ MLLUNI^ Hi inne Zi LinsneL cLNQCisnisiiciion conLUliiLioniion CL^e LL 
^eiiniiL convenLi^ m^lnimiion mLsunsie , smpliiicsne L sisieniion ion is- 

^6 mLN'mile eiecinioe äe consemn, CLNLCienisiioe noZimuiui pei'ML — 

leni nnie )6i'iuni-Lie Hi innsZisinüneL simulisnä n säniei'iion mu.nimi.- 
^on misunnie.
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knlncipslele äinee^ii 6s continuans a eeneetinilon pnivinä i- 
äentilicsnes OL Zi Ov Qis 06 eontunste in esänul pn62sntei luensni 
pod 11 sinteti2st6 sstlel:

I. Oonsiäcnuneu pnin 1'une^ii pnodsdilistice incluse in Ml sie 
esnsctenistieilon 60 s sesiunilor' äesoLneLtosnsIon sutomste as san- 
einu» Q 6 6 cone el stilor' unon eontsetosne sau a opninii unor? Ui in cs- 
Lui seimenii tensiunii ssu Ineevsntzei sub un snumit pnsß.

Ooneepenes Zi nesiiLSnss unor? sevipsmsnte äs unmsnine eon- 
linus Q compontsnii 00 Zi irtzinsnss ästelon eonespun2stosne neZimu- 
nilon eu sbsteni sensibile sle msniwilon âs sistem (tensiune Zi ii^e- 
ven^s) äe ls bonne sub 1onms numenies.

l» Llubonsneo unor? slZonitius äe pneluersne on-line s N62uita- 
telon äetenminsnilon expenimentsls., in veasnss äetenminsnii äistnibu- 
^1ei vslonilon psnsmetnilon 03 Zi Ov sle 00 iäsntiHes^i.

läsntilieL^nss OL Zi Ov s unor? 00 tipiei (inäustnisli, eo- 
l^Cncluli, essniei, nunsli, ete), esr?e ss penmits pe bs2s ponäenilon 
eu eure intenvin in consumul äe snenZie eleetnies, ssamblsnes esnse- 
tenisticilon consumutonilon bin esr?e Ise psnte.

b- llleetuunsQ äe simulsni snslitiee sle negimunilon penmsnen- 
te Zi. äinsi^lce sle Ll'L äe intenes in veäenea eviäentienii nebunilor? 
äin^ sistem cnitice bin punct äe veäene sl moaului be nepneLentsne sl 
snnernir.

. Oonstituir es unei bs26 be oste pnivinb nepne2entsnes biveN'­
Zi len 0(' bin noo uni l e bl'ü ns tz i onsl, in moä spe c isi, s celon ns een- 
bn-t^i in nobunile beteetste s 11 enitiee äin punct oe veäene sl l/mäu-- 
lui äe c^nsiäsnsne ul ssneinii.

l -itnibuhlile onlZinLls in äomeniul iäentilieLnii 00 Zi ns- 
pne^enti/ ii ion pnr^r 03 Zi Ov säuse äs suton in esänul pne2sntei lu- 
cnini sind, pe äe o psnts, äe nstunä tsonsties pnin äsäueenes unon 
ne1n i,?1 "Ccnlcul !N. C6SQN6 sbonäsnü pnoblemei iäsntiliesnii 00 Zi 
pe äe situ psnte » äe nstunu. s^P6nimentsls Zi pnseties pnin testele 
äe lsbonston Zi äin ststzüls äs tnsnslonmsns eleetuste pentnn iäsn- 
tii'lcnneu unon consuiustoni, pnin eoneepsnss Zi neAli2Sn6L pnseties s 
unon ntnnäuni Zi ecliipsmente eleetnice neeesans iäsntili-cLnilon ex- 
peînimentnle Zi pnin^ ^pliestiu pnsetics äe läentHienne snQliticu Zi 

' sxpe ni me ntslL s unui 00 tipie inäustnisl (ii'i). veZ1 Leiste contni- 
bu^ii uu lost pne2ei^tste äetsliat in esänul cQpitoielon snteniosns, 
ss! pnc^ints totu5Z1)1t'i eontinusne^o sinte2s s lon pentnu s nellects 
.Inmpines äe snsumblu s contnibu^lsi pne2sntsi luenuni in äoe^enlui 
läentilicuniLL^oesie eontnibu^ii oint:
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anall2Q eilllea PS bL2L unsl vasis eonsullLnl blblloAl-alles 
L Llaälu1ui nolusl al lâsnlllleai-ll 00 Hl slnl62L N62ul1a1s1oi- Hl 1n- 
lO^MLtzlllO)? i'sl's nlloans la aes s1 â oms nlu Pi-62en1a1e in llisi-aluna;

d) slsl sma112Q1'6 8 aboi-ääi-ll pi-oblsmsl läs nlllloLi-ll pvoes SS 1o)?^ 
in O612U.l o^ao)?s1 nl 00 Hl äsllnli-sa UNON notzlunl esns lnlsnvln IN 8- 
es s1 pi'oes ;

e) ^uall28 PS b828 unsl sln1v26 blbll0§NLl1es §1 8 sxpei-lsnhsl 
suioi'ulul, 8 lnlluen^sl moäulul äs 1-6pi'e2 6Nl31-6 8 S8nelnll asupl'L 1-6- 
ZliVunllo)? psi'mansnls Hl âlnamles als LLL eomplsxs Hl 6vlesn^lens8 
UNO)? oone1u2ll lmponlanls pnlvlnä l'ONMSls äs 7?s PI-6 2 6 n1s)?s als 00 PI*1n 
03 H l Ou ;

6) elLbonansa unsl s1i-a1sßll onlZlnsIs 6s sborbars 8 pi-oblswsl 
lä^nlllle^i-ll 00 pnln Inalai-sa unlläi-L L 00 Hl s pi-lnelpsls loi- eais- 
§O)?ll äs eonsumalonl lnâlvlâuall (UI, U3, eonsumaloi-l 6s llumlnal, 
^uploai's, i-s â i-6 SO81-6 ) ;

s) sl-abllli-sa unllai-a 8 slslsmulul äs eooi-äonalg , 8 eonvsnhll- 
lon äs ^6!71N Hi slslemulul äs unllLtzl âs mLsunä psnli-u mänlmlls slse- 
trles O5?i"e in1ei?vln in 03 Hl OO Lis evnsumLtonlloi' lnllvläusll Hl 00 
Ln vscjsi'ss LLLmblLi'll lsells L OQi'Lelsi'lVtlelloi' 00 Hl ullll2ânll eo- 
^o6,s 8 .?es3loi's. ln ol^onllmsle Hl pnoAi-LwsIs bs eLleul exlslsnts pen- 
^dnu LI^il l2L I'S ^lmunllon 33L^

l) äsbuesnsQ sxpr-sslllon 03 nsIlnlai'S Hl IlnlLi'lLLls in ^ui-ul 
bun!el<)Iul pei"MLOsnl bs L'une^lonLns Lie uil ps b32L sebsmsl elneullulul 
k Is>er.i?i e s eblv^Is nl nl Les s'dulL;

r.) 6lLboi'Li-68 unul al^oi-l-dm Hl PI-OLN8M âs ealeul (âsnuml-d 
^snluu o 6 lsnmlnLi'SL Pc2NLM6 rnlIon, Lki, âl 03 als UI;

n) âs lsi'mlnai'L a eu Qes sl PN08)?LM âs ealeul a VLlonllon pai'L'i'.is- 
knllo-? OL uls Zamsl âs UI eu 1-010)? in eollvls âln aer-lL unllai-a ^31,âs 
^abi-le/i i^ls "Lls 011-0010101-" l'lmlHoai-a, eonslâsi-inâ pai-aois 1i-ll elneulls- 
^oi-' son)valsnîs sollmols ps ba2a pnsluei-ar-ll a 9) bulellns âs inesr-eâil 

L/îi â)n uesasla oenis smlas âs 1n1i-s pi-lnâ si-sa eonsti-ueloai-s ;

l) oonsliulnsa M al OD ale UI sub koi-ma slslsmsloi- âs eeua^ll 
^n1i-87?s-s1ui-6-ls Hli-6 nsllnlsi-6 Hl âs2vollansa, ps d3L2 aesslul â, a 

^.l)i i onl^als in ajunul punelu îl psi-mansnl âs lune^lonsi-s ^Hl a lune- 
^ll^oi- âs li-snslsn llnlans ale ^1;

^j ) slaboi-ai-sa pr-OLi-awelo^? âs esleul "M^OI^L" Hl "M^OL" psn1)?u 
^na^l2L i's^imui-lloi- â)namles a^s UI i-spne2LNla1s pi-ln OU nellnlai-s Hl 
zsLpcoliiv ll))lLnl2Lts ,âs I01-ML ln1)?Li-C-s1ai?s-ls Hll>s, eonsll-ulls LN1S1LO1-;

k) oones psi-e a Hl I-6Lll23i6 3 unul Llanâ âs s XP61'll^6NlL)?l in lL-
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doratvr, Qdecvat i6entiiicarii §1 validării 03 Zi OO Lie täl;
1) sistsmatiLarsa ecuLtziilvr 6e iunotionars Lis MÄZinii sin- 

orone considerate in regim äs motor s6optin6 convențiile 6s Zsmn Zi 
6s reprerentare L sistemului 6s coordonate in mod unitsr cu cels 
pentiu I;

m) deducerea relațiilor 6s calcul pentru parametrii 03 Lis 
NL Zi elaborarea programului 6s calcul "0M3" pentru ^stimarsa 
acestora; 'i '

n) aN'-?.li2L inlluen^ei gradului 6e rncarcars activa Zi reac- 
^tiva L -.13 asupra Vb^lorilor parametrilor 03 Lis acestuia Zi svidsn- 
fierea unor conclu2ii importante privind apreciersa valorilor ivi';

o) elaborarea ivi^i Li K13 Ldecvat rspreLSntarii Lcsstuia prin 
^OO neliniare pentru anali23 regimurilor tran2itvrii Zi deducerea 

ionmsi liniarl2ate L OO ale ^i3 Zi expresiilor analitice Lis elsmen- 
telor matricelvr coeiicientzi Lis acestora;

p) elaborarea algvritmslor Zi programelor de calcul "0O^3" 
^Zi "0Mi3i" pentru Lnali2L regimurilor dinamics Lis IÜ3 rsprsLsntat 
prin 01) neliniars Zi respectiv, liniariLats, d62voltats anterior;

p) deducerea analiti L relațiilor âs vLivui pentru pQrsms- 
tr^i 03 pie co.nsuîliLtoriior 6'e tip re2istiv (vuptonrs termice) Zi e- 
VOiosjre^. ior pentru citsvs L^iiL^s U2ULis in constructis scsstvr cvn- 
suuiutvri;

r) stLdiiirsL reist^i,ior 6s csicui Zi LnsiinL iniiusntsi com­
pensării puterii renctivs cu bstsrii 6s cvnisnsLtosrs stntics üsuprs 
^nioriior p-Qrsme trl ior 03 Lie 00;

u) eiobororeL si^oritmsior Zi prvZrLmeior 6e enicui "03U" Zi 
"03.8" pentru LsumdiLreL 03 Lis 00 cu MO rsilsis Zi respectiv cu MO 
complex ducluts ;

t) LNLli23 Inlluentzel parametrilor electrici Li I<b'O LSUPI'L 
volor'lor L8 Zi elndorurskL rnor 6iL§rnms ce permit uprecieren 6irsc- 

L inlluentsi lor usupra psrQMstriior 03;
u) concepeieL Zi reLli23reL eisctivâ L unui scOipsmsnt uosc- 

vnt pentru sl'ectuareL MLsurâtorilor Zi inrsZistrLrilor in onorul 
testelor sxpsrimsntuls nctive psntru âstsrminLrsQ 03 Zi OO Lls 00; 

i v) eludorâreA Llgoritmului Zi programului 6s csiLdli "?8^OLX"
pentru prelucrarea cs2u1tLte1or 6sterminărilor sxpsrimsntals pe ds2L 
I^Otmi? ponderate in veieres estimării psrsmstrilor 03 als" 00; >

! vv) eladorareL OO 6e ivrmL intrare-stare-ie Zire Zi a lunc^ii-
ior 6e transier liniare ale 00 scOivLisnt, considsrst constituit 
6iintr-un 8il Zi consumator stLt^c echivalent;
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2.) äeäuosnss nsishiiion Zi s siZonitmuiui os sstimsns 3 ps- 
nsmetnDon oinouituiui eisvtniv si 60 svilivsisnt in vsânui iäsnti- 
iiosnii snsiitivs 8 00 psndnu O3N6 S6 vonsiâsns vunosouts nsZilliu- 
niie Oe iunoljionsns Zi psnQmstnii oinvuitsivn svtiivsisnts sie evn- 
Sumstvn2lon oomponen^i Zi sis eismsntsivn ?^§D;

x) 6s^vvitsn63 unui si§onitll! siivisnt bsLst 96 liWi? 6s e- 
stiilisns Q psnsmstniivn OD sis 00 svtlivsisnt pentnu pnsiuvnsnss st3- 
tistios s 1'6Luiisie ivi- v6i61'Minsilivi' expei'lmen'dsie in vsänui I- 
6eni11'2 oni-11 00 vs te Lis svtive Zi impismsntLnsa sos stni si^onitm 
inti'-un i'vg.l.'sm 6e vsivui psnivi-mant^ 6snnw.it "LLOI)";

v ^^entliivsnsL snsiitivL Zi sxpenimsntsis s 03 Zi 01) sis 
^nui 00 li'i) , tipiv inäustnisi, vonsiäsi-Lt nsvvn6st ps bansis 6s 
Io KV sis ststzisi 6s 11v/1o KV "vumdnLvitzs" 6in munivipiui i'iwi- 
Zvsns Zi 6vi<.i6N^i6NC3 UNON vonoiuLii utiis nsisnitoans is pantiou- 
Isnit^l/iis pnvbiemsi i6sntiiivsnii Zi 3 vsioniivn psnsmstniion 03 
Zi OO si sosLtui tip 6s 00.
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