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Jurnali `saqarTvelos navTobi da gazi~ saerTaSoriso samecniero-teqnikuri, sainforma-

cio-analitikuri referirebuli perioduli gamocema, romelic warmoadgens samecniero Sro-

mebis publikaciebs, aucilebelia gaformdes saerTaSoriso standartebis mixedviT. samecniero 

Sromebis warmodgena SeiZleba qarTul, inglisur an rusul enebze. 

warmodgenili samecniero naSromi unda akmayofilebdes Semdeg moTxovnebs: 

1. naSromis moculoba ganisazRvreba A4 formatis qaRaldis nabeWdi 5-7 gverdiT, naxaze-

bis, grafikebis, cxrilebis da literaturis CamonaTvaliT. literatura gaformebuli 

unda iyos ISO standartis moTxovnis mixedviT (ix. danarTi). 

2. kompiuterze naSromis momzadebisas aucilebelia Semdegi moTxovnebis Sesruleba: 

a) naSromi unda momzaddes Microsoft Word-Si cxrilebisa da formulebis redaqto-

rebis  gamoyenebiT;  

b) samuSao qaRaldis velis zomebi: zeda-40mm, qveda-30 mm, marcxena-20 mm, marjvena-20 mm; 

g) naxazebis da fotoebis kompiuteruli varianti aucileblad iyos jpg formatSi; 

d) naSromi Sesrulebuli unda iyos 2 enaze (erT-erTi aucileblad inglisur 

enaze); 

e) qarTul enaze Sesrulebuli naSromi unda aiwyos LitNusx, inglisur an rusul 

enebze Sesrulebuli naSromi ki-Times New Roman SriftiT. 

v) naSromis reziume unda Sesruldes SriftiT 10; sakvanZo sityvebi_SriftiT 10; 

naSromis teqsti SriftiT 12; rusul enaze Sesrulebuli naSromi_SriftiT 12; 

3. naSromi warmodgenili unda iyos disketaze da erT egzemplarad dabeWdili A4 

formatis qaRaldze; 

4. naSroms Tan unda axldes 2 recenzia amave dargis specialistebisa da erTi 

wardgineba mineraluri resursebis saerTaSoriso akademiis, saqarTvelos mecnie-

rebaTa akademiis an sainJinro akademiis akademikosis an wevr-korespondentis mier.  

5. naSroms damatebiT calke qaRaldze unda axldes reziume qarTul, inglisur da 

rusul enebze;  

6. TiToeuli reziumes moculoba ar unda aRematebodes 10_15 striqons, naSromis 

dasaxelebis, avtoris (avtorebis) saxelisa da gvaris miTiTebiT; 

7. naSroms unda daerTos monacemebi avtoris (avtorebis) Sesaxeb: samecniero 

xarisxi, wodeba da Tanamdeboba; 

8. samecniero naSromi gaformebuli unda iyos wignierad, stilisturad da termino-

logiis dacviT, stilisturi da teqnikuri Secdomebis gareSe; 

9. avtori (avtorebi) pasuxs agebs (ageben) naSromis Sinaarssa da xarisxze; 

10. erT krebulSi erTi da imave avtoris mxolod ori statiis gamoqveynebaa daSve-

buli. gamonakliss warmoadgens axalgazrda maZieblisTvis mesame statiis gamoqve-

yneba xelmZRvanelTan erTad; 

11. dauSvebelia erTi statiis avtorTa raodenoba xuTs aRematebodes. 

12. zemoaRniSnuli moTxovnebis Seusruleblobis SemTxvevaSi statia ar miiReba. 
  

  
  
  

ccffcceehhddttkkbbff  rrjjhhggjjhhffwwbbtt,,vvff  llff  rrjjvvggffyybbtt,,vvff  iitt''kktt,,bbccllffuuddffhhffll  eepphheeyyddttkk..jjyy  ;;eehhyyffkkbbcc 
uuffvvjjCCwwttvvff 
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;;eehhyyffkkcc  ddee''qqddyybbss  vvjjvvffddffkk  ssffjj,,ffcc77  hhjjvvttkkvvffww  eeyyllff  bbpphheeyyjjcc  mmddtt..yybbcc  uufftthhssbbffyytt,,bbccffssddbbcc77  
[[ffkk[[bbcc  ww[[jjddhhtt,,bbcc  eerrttss  vvjjoo..jj,,bbccff  llff  vvttwwyybbtthhtt,,bbcc  ffqqjjhh''bbyytt,,bbccffssddbbcc88  

 

xxddttyybb  ''bbhhbbssffllbb  ccnnhhffnnttuubbffff  bbyyddttccnnbbwwbbtt,,bbcc  vvjjppbbllddff  ff[[ffkkbb  ccff,,fflljjtt,,bbcc  ffqq--

vvjjxxttyybbccff  llff  ffssddbbcctt,,bbccffssddbbcc66  hhffssff  ttaattmmnneehhffll  uuffvvjjddbb..ttyyjjss  ccffmmffhhssddttkkjjcc  yyffddssjj--

,,bbccff  llff  uuffppbbcc  uuffvvjjee..ttyytt,,ttkkbb  ggjjnnttyywwbbffkkbb77  xxddttyybb  mmddtt..yybbcc  bbyynntthhttcctt,,iibbff66  hhjjvv  

mmddtt..ffyyffiibb  vvjjggjjddtt,,eekkbb  yyffddssjj,,bb  llff  uuffppbb  fflluubbkkpptt  uuffllffvveeiiffddllttcc77 
 

OOUURR  SSTTRRAATTEEGGIICC  FFOOCCUUSS  IISS  TTOO  AATTTTRRAACCTT  IINNVVEESSTTMMEENNTTSS  FFOORR  DDIISSCCOOVVEERRYY  AANNDD  

EEXXPPLLOORRAATTIIOONN  OOFF  NNEEWW  OOIILL--FFIIEELLDDSS  WWIITTHH  TTHHEE  OOBBJJEECCTTIIVVEE  TTOO  EEXXPPLLOOIITT  TTHHEE  

UUNNEEXXPPLLOORREEDD  OOIILL  AANNDD  GGAASS  PPOOTTEENNTTIIAALL  OOFF  GGEEOORRGGIIAA  EEFFFFIICCIIEENNTTLLYY..  OOUURR  CCOOUUNN--

TTRRYY  IISS  IINNTTEERREESSTTEEDD  IINN  PPRROOCCEESSSSIINNGG  TTHHEE  EEXXTTRRAACCTTEEDD  OOIILL  LLOOCCAALLLLYY..    
 

 Наша основная стратегия-привлечение инвесторов для выявления, 

освоения новых месторождений нефти и газа, эффективного использова-

ния потенциалов и ресурсов нашей страны и переработки добытых нефти 

и газа на месте. 
 

yyffddssjj,,bbccff  llff  uuffppbbcc  vvhhttooddttkkjj,,bbcc  uuffyyddbbssffhhtt,,bbccffssddbbcc  ccffmmffhhssddttkkjjcc77  ssffddbbccbb  
uuttjjkkjjuubbeehhbb  ffuutt,,eekktt,,bbllffyy  uuffvvjjvvllbbyyffhhtt77  yyttllkktteekkbbcc  vvyybbiiddyyttkkjjddffyybb  hhffjjllttyyjj,,ff  ffmmddcc88  
  gghhjjuuyyjjppeekkbb  hhttcceehhcctt,,bbcc  ffccffssddbbcctt,,kkffll  ccffzzbbhhjjff  aaffhhssjj  vvffcciinnff,,bbcc  
uuttjjkkjjuubbeehh--uuttjjaabbppbbrreehhbb  llff  ,,eehhqqddbbssbb  ccffvveeiiffjjtt,,bbcc  xxffnnffhhtt,,ff77  hhffww  vvjjbbss[[jjddcc  
llbbll  rrffggbbnnffkkllff,,ffyylltt,,tt,,cc88  

llqqttccllqqttjj,,bbss  llffccffddkkeehhbb  nnttmmyyjjkkjjuubbtt,,bbss  xxffnnffhhtt,,eekkbb  rrddkkttddff--''bbtt,,bbcc  ccff--
aaee''ddttkkpptt  uuttjjkkjjuubbeehhbb  hhttcceehhcctt,,bb  ccffmmffhhssddttkkjjiibb  iittfflluuttyycc  @@$$____  vvkkyy88  nn  yyffddssjj,,cc  
~~[[vvttkkttsspptt  !!@@))__  vvkkyy88  nn77  ffrrddffnnjjhhbbffiibb  !!!!%%__  vvkkyy88  nn--cc`̀88  ccffmmffhhssddttkkjjcc  yyffddssjj,,bbccff  
llff  uuffppbbcc  rrjjhhggjjhhffwwbbffiibb  ffhhcctt,,eekkbb  uuttjjkkjjuubbeehhbb  vvjjyyffwwttvvtt,,bb  wwffkkccff[[ffll  vvbbeessbb--
sstt,,cc  yyffddssjj,,bbccff  llff  uuffppbbcc  ccff,,fflljjtt,,bbcc  ffqqvvjjxxttyybbcc  llbbll  ggtthhccggttmmnnbbddffpptt88  ffvv  vvbbppyybbcc  
vvbbccffqqoottddffll  ccffmmffhhssddttkkjjcc  yyffddssjj,,bbccff  llff  uuffppbbcc  rrjjhhggjjhhffwwbbbbcc  ff[[ffkkbb  [[ttkkvv''qqddff--
yyttkkjj,,ff  ''ffkk--qqjjyyttcc  ffhh  bbiieehhtt,,cc88  

ccffmmffhhssddttkkjjiibb  llqqttbbccssddbbcc  wwyyjj,,bbkkbbff  yyffddssjj,,bbcc  !!$$  ~~vvbbhhppffffyybb77  nnffhhbb,,ffyyff77  ggffnnff--
hhff  iibbhhffmmbb77  yyjjhhbbjj77  ccffww[[ttyybbccbb77  ssttkkttssbb77  ccffvvuujjhhbbcc  ccffvv[[hhttssbb  ssffqqbb77  cceeaaccff77  ffqqvvjjccffddkk--
ttss  zzffkkffllbbllbb77  iihhjjvvbbccee,,ffyybb77  yyffppffhhkktt,,bb77  vvooffhhtt[[ttddbb77  ,,ffbbllff77  llffccffddkkttss  hheeccssffddbb`̀77  uuffpp--
yyffddssjj,,bbcc  !!  ~~ccffvvuujjhh--ggffnnffhh''tteekkbb  --  yybbyyjjoovvbbyyllff`̀  llff  uuffppbbcc  !!  ~~hheeccssffddbbcc`̀  ccff,,fflljj88  

ffqqyybbiiyyeekkbb  ccff,,fflljjtt,,bbllffyy  cceekk  vvjjggjjddtt,,eekkbbff  llffff[[kkjjtt,,bbss  @@**  vvbbkkbbjjyybb  
nnjjyyff  yyffddssjj,,bb  llff  __77%%  vvbbkkbbffhhllbb  rree,,eehhbb  vvttnnhhbb  uuffppbb88  ssbbssmmvvbbcc  ..ddttkkff  ccff,,fflljj  
llqqttcc  llffvveeiiffddtt,,bbcc  ,,jjkkjj  ccnnffllbbffppttff88  

..ddttkkff  ccffkkbbwwttyyppbbjj  ,,kkjjrrpptt  ccffmmffhhssddttkkjjcc  yyffddssjj,,bbccff  llff  uuffppbbcc  rrjjhhggjj--
hhffwwbbbbcc  vvbbtthh  vvjjvvppfflltt,,eekkbbff  bbyyaajjhhvvffwwbbeekkbb  yyffhhrrddttddtt,,bb77  hhjjvvkktt,,iibbww  uuffyy[[bbkkeekkbbff  
yyffddssjj,,bbccff  llff  uuffppbbcc  hhttcceehhcctt,,ssffyy  llffrrffddiibbhhtt,,eekkbb  ccffrrbbss[[tt,,bb88  

ffqqyybbiiyyeekkbb  vvffccffkkbbcc  uuffwwyyjj,,ff  eesseejjll  llffffbbyynntthhttcctt,,cc  fflluubbkkjj,,hhbbdd  llff  
eeww[[jjttkk  bbyyddttccnnjjhhtt,,cc88  vvffss  vvbbtthh  ffvv  llffhhuuiibb  xxfflltt,,eekkbb  rrffggbbnnffkkllff,,ffyylltt,,tt,,bb  rrbb  
uuffyyffggbbhhjj,,tt,,cc  hhttccggee,,kkbbrrffiibb  yyff[[iibbhhoo..ffkk,,fflltt,,bbcc  ccffvvhhttooddttkkjj  vvffhhffuutt,,bbcc  uuffvvjjdd--
kkttyyffcc  llff  vvjjggjjddtt,,bbcc  vvjjwweekkjj,,bbcc  vvyybbiiddyyttkkjjddffyy  uuffllbblltt,,ffcc88  

ffvv;;ffvvffll77  rrjjvvggffyybbff  33rrffyyffhhuujj--]]jjhh]]bbff44  ff[[jjhhwwbbttkktt,,cc  uuffpppptt  ,,eehhqqddffcc  rree--
vvbbccbbcc  ccff,,fflljjpptt77  ccffllffww  eerrddtt  uuffbb,,eehhqqff  ((____  vv--vvlltt88  eeff[[kkjjttcc  [[ffyytt,,iibb  iittccff''kktt,,ttkkbbff  ffvv  ccff,,fflljjpptt  
vvbbddbbqqjjss  uuffppbbcc  ccffuuhh''yyjj,,bb  hhffjjllttyyjj,,ff77  hhffww  xxddttyy  mmddtt..ffyyffcc  ''ffkkpptt  ttccffzzbbhhjjtt,,ff  ffvv;;ffvvffll88  
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iirraakkllii  ggoogguuaaZZee  

Rvawli, mizani da erTguleba  

 

stu-s samTo-geologiuri fakultetis 

~navTobisa da gazis teqnologia~ departamentis, 

burRvis teqnikisa da teqnologiis mimarTulebis 

xelmZRvanels, fizika-maTematikis mecnierebaTa 

doqtors, saqarTvelos sainJinro akademiis 

sapatio akademikoss, profesor irakli kiriles 

Ze goguaZes guliTadad vulocavT dabadebis 75 

wels da samecniero, pedagogiuri da sazogado 

moRvaweobis 55 wlisTavs. 

adamianis cxovrebaSi yovelgvar saqmianobas, 

sakacobrios Tu erovnuls maSin aqvs fasi, roca 

igi  qveyanas da, gansakuTrebiT, axalgazrda 

specialistebis aRzrdis saqmes emsaxureba da 

amiT didi wvlili Seaqvs qveynis aRmSeneblobaSi.  

batoni iraklis mier ganvlili cxovrebis  

grZeli  da rTuli gza  magaliTia  imisa, Tu 

rogor unda moaxmaros adamianma bunebisgan momadlebuli niWi da energia qveynis 

axalgazrda Taobis aRzrdas.  

  saqarTvelos politeqnikuri institutis  samTo-geologiuri fakultetis dam-

Tavrebis Semdeg muSaobas iwyebs yulevis #7 WaburRilze mburRavis TanaSemwed 

Waladidis navTob-saZiebo sammarTveloSi. ori Tvis Semdeg gadahyavT  Waladidis #8 

WaburRilze burRvis inJinrad, sadac Tavi gamoiCina, rogorc kargma specialistma. 

prof. lalievis rekomendaciiT, gadayvanil iqna spi-s @~navTobisa da gazis sabadoebis 

Ziebisa da burRvis~ #70 kaTedraze laborantad. 

1957 w. daniSnul iqna d/f meTodistad, Semdgom d/f dekanis moadgiled. 1981 w. 

daicva sakandidato disertacia da arCeul iqna #70 kaTedris docentad. 1983-1987 ww. 

muSaobda spi-s proreqtorad dauswrebeli swavlebisa da kapitaluri mSeneblobis 

dargSi. am periodSi misi uSualo xelmZRvanelobiT spi-s mimdebare teritoriaze 

arsebuli barakebidan gayvanil iqna mobinadreebi da isini dakmayofilebul iqna binebiT, 

xolo gamoTavisuflebul adgilebSi aSenda (xilianis quCaze) spi-s arqiteqturis 

fakultetis saproeqto korpusis fligeli, gagarinis moedanze studentTa saerTo 

sacxovrebeli, nucubiZis platoze ori sacxovrebeli saxli  da erTi studentTa 

saerTo sacxovrebeli. prof. i. goguaZem 1983 wels z. mgelaZis mier q. ufidan 

Camotanili proeqtis safuZvelze aaSena samTo-geologiuri fakultetis korpusi. 

aqtiurad monawileobda unikalur saswavlo Saxta-laboratoriis mSeneblobaSi. 
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1987 w. misi iniciativiT 70-e kaTedras gamoeyo da daarsda burRvis teqnikisa 

da teqnologiis #88 kaTedra, romlis kaTedris gamged konkursiT arCeul iqna TviT  

i. goguaZe. man Seqmna axalgazrda specialistTa koleqtivi, romlis wevrebi 

SesaniSnavad uZRvebian samecniero-pedagogiur moRvaweobas kaTedraze. am kaTedris kur-

sdamTavrebulebi muSaoben ruseTSi, kuveitSi, saudis arabeTSi, Cadsa da sxva  qveynebSi.  

prof. goguaZem  kaTedraze Camoayaliba da Seqmna burRvis axali teqnikisa da 

inovaciuri teqnologiis danergvis monitoringis kvleviTi laboratoria, sadac 

warmoebs seriozuli kvleviTi samuSaoebi. man 2000 wlidan daafuZna da Seqmna 

samecniero-teqnikuri, sainformacio-analitikuri referirebuli Jurnali ~saqarTvelos 

navTobi da gazi~, romlis mTavari redaqtoria dRemde. man studentebisaTvis    

kaTedraze yvela saganSi qarTul enaze Seqmna saxelmZRvaneloebi. maT Soris (10 

saxalmZRvanelo, 2 damxmare saxelmZRvanelo, 2 monografia da 8 meToduri miTiTeba).  

gamoqveynebuli aqvs 170-ze meti samecniero naSromi qarTul, rusul da 

inglisur enebze_saqarTveloSi, ruseTSi, azerbaijanSi, ukrainasa da sxva qveynebSi.   

ai is ZiriTadi damsaxurebebi, romlebic amSvenebs mis xangrZliv da nayofier 

moRvaweobas. 

kidev erTxel vulocavT baton iraklis  RirsSesaniSnav TariRs, vusurvebT 

janmrTelobas, mxneobas, didxans sicocxles, sixaruls da xangrZliv nayofier 

SemoqmedebiT saqmianobas. 

 

 

saqarTvelos teqnikuri universiteti 

samTo-geologiuri fakultetis 

navTobisa da gazis teqnologiebis tepartamenti 

saqarTvelos sainJinro akademia     
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i. gujabiZe, 
 

samTo teqnologiebis 

departamentis Tavmjdoma-

re, t.,m.,d. profesori 

 
 

m. lapiaSvili, 
 

hidrogeologiis da 

sainJinro geologiis 

mimarTulebis asoci-

rebuli profesori 

 

 
 

r. mJavanaZe, 
 

sasargeblo wiaRiseulis 

sabadoTa damuSavebis, 

saSaxto da miwisqveSa 

mSeneblobis mimarTulebis  

asoc. profesori   

 

 

i. cucqiriZe, 
 

sasargeblo wiaRiseulis 

sabadoTa damuSavebis, sa-

Saxto da miwisqveSa mSene-

blobis mimarTulebis 

doqtoranti 

uak 624.131                                                  i. gujabiZe, m. lapiaSvili, r. mJavanaZe,  

i. cucqiriZe, d. kupataZe 

 

darejanis sasaxlis sainJinro-geologiuri 

problemebi 

 

1. Sesavali 

 

sasaxle agebulia XVIII sauku-

nis meore naxevarSi. is qarTl-kaxeT-

is dedoflis, erekle II-is meuRlis, 

darejanis sazafxulo rezindencias 

warmoadgenda. rezidenciis teritoria 

ganTavsebulia 10-15 m amaRlebul 

flateze. teritoriaze ramdenime na-

gebobaa ganlagebuli, maT Soris 

centraluri adgili TviT sasaxles 

uWiravs. is mcire zomis (40 kvm) 

nagebobaa. fasadis mxares gars akravs 

rkaluri formis xis rikulebiani 

aivani, romelic eyrdnoba 10 m simaRlis galavnis ovaluri aguris kedels da 

flatidan md. mtkvris xeobas gadahyurebs. sasaxlidan Crdilo-aRmosavleTiT 20 m-is 

daSorebiT ganTavsebulia sasaxlis 

karis `feriscvalebis~ saxelobis 

eklesia, samxreT-aRmosavleTiT 

daaxloebiT imave manZilze satra-

pezoa, xolo 40 m samxreTiT 

mdebareobs monazonTa sacxovre-

beli Senoba. aRniSnuli nagebobebi 

erTmaneTTan dakavSirebulia 1-1,5 

m siganis qvafeniliT. 

rezidencia Zveli Tbilisis 

koloritul nawils warmoadgens 

da miuxedavad imisa, rom qarTuli 

kulturuli memkvidreobis ZeglTa Soris siZveliT ar 

gamoirCeva i Zalze mniSvnelovania, rogorc samefo rezidencia. am tipis nagebobebi 

saqarTveloSi iSviaTadaa SemorCenili. 
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d. kupataZe, 
 

sasargeblo wiaRiseulis 

sabadoTa damuSavebis, sa-

Saxto da miwisqveSa mSene-

blobis mimarTulebis 

doqtoranti 
 

sainJinro-geologiuri mdgomareoba 

morfologiurad teritoria warmoadgens avlabar-

navTluRis terasis dasavleT daboloebas. is miekuTvneba 

mamadaviTis antiklinis CrdiloeT frTas, romelic agebulia 

zeda eocenis (P) argiliTebis, tufoqviSaqvebis da ZiriTadi 

qanebis gaTixebuli Sreebis morigeobiT. gaSiSvlebul 

flateze kargad Cans Sreebis mimarTuleba. daqanebis azimuti 

Seadgens 3340, daxris kuTxe ki 370-is tolia. ZiriTad 

naleqebs zemodan adevs  10-13 m simZlavris sxvadasxva 

genetikuri tipis (anTropogenuri, aluviuri, eluviuri) 

meoTxeuli naleqebi. 

darejanis sasaxlis fasadis kedlis qveS, aguriT 

nagebi galavnis qveda nawilSi _ ZiriTadi da meoTxeuli 

naleqebis kontaqtze SeiniSneba gruntis wylebis mravalricxovani gamosasvleli, 

romelTa drenireba xdeba flatis ZirSi mowyobili sadrenaJo arxis saSualebiT (nax. 

2). sakvlevi teritoria miekuTvneba seismurobis rvabalian zonas, sainJinro-

geologiuri pirobebiT ki - meore kategorias. 

teqnikuri problemebi 

miwisqveSa wylebis mavne zemoqmedebis Sedegad seriozuladaa deformirebuli 

teritoriaze Semomavali gza. avariul mdgomareobaSia eklesia. rRvevis procesSia 

sasaxlis qveS ganlagebuli flatis amgebi fuZe-qanebi, rac sasaxles sruli 

ganadgurebiT emuqreba. 

miwisqveSa wylebis uSualo moqmedebiT aguris wyobiT Sesrulebuli galavnis 

kedeli mTel sigrZeze dasvelebulia. wylebis xangrZliv moqmedebaze miuTiTebs gasuli 

saukunis dasawyisSi gadaRebuli fotoebi. aRsaniSnavia, rom ramdenime wlis win 

teritoriaze moewyo sadrenaJo sistema. sadrenaJo arxebis siRrme 4 m-s Seadgenda. am 

RonisZiebam Sedegi ar gamoiRo. 

 

2. ZiriTadi nawili 

 

darejanis sasaxlis teqnikuri problemebis mosagvareblad aucileblad 

CavTvaleT winaswari kvlevebis Catareba, kerZod: 

 sakvlevi teritoriis geologiuri agebulebis dadgena; 

 amgebi qanebis fizikur-meqanikuri Tvisebebis dadgena; 

 hidrogeologiuri pirobebis Seswavla; 

 miwisqveSa wylebis qimiuri Sedgenilobis dadgena. 

kvlevebisaTvis gaiburRa eqvsi WaburRili _ ori 15 metris, oTxi ki - 13 metris 

siRrmeze. WaburRilebi gaiburRa dazgiT УРБ-2А-2,  #1; #2 da #3 WaburRilebis 
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diametri 150 mm-ia. #4 WaburRilis diametri 2,7 mde 150 mm-ia, magram aluviur 

kenWnarSi sangrevis Camoqcevisa da burRvis garTulebis gamo CaSvebul iqna 150 mm 

diametris damcavi mili, burRva gagrZelda 108 mm-iani saburRi gvirgviniT, igive 

mizeziT #5 da #6 WaburRilebSi 3,6 m-mde CaSvebul iqna 127 mm-iani damcavi mili. 

danarCen siRrmeze WaburRilebi gaiburRa 108 mm diametriT. WaburRilebis ganlagebis 

sqema naCvenebia 1-l nax-ze.   

 
nax.1. saZiebo WaburRilebis ganlagebis sqema 

 

garda amisa, Seswavlil iqna sasaxlis kedlis aguris Tvisebebi. aRmoCnda, rom is 

xasiaTdeba maRali kapitaluri aweviT. Catarebuli cdis dros aguris mSral nimuSze 5 

wT wylis miwodebis Semdeg tenianobam 29-32% Seadgina. 

hidrogeologiuri pirobebis Seswavla iTvaliswinebda miwisqveSa wylebis donis, 

moZraobis siCqarisa da mimarTulebis dadgenas. 

saZiebo WaburRilebidan amoRebuli kernebis Seswavlis safuZvelze dadginda 

geologiuri Wrili da sainJinro-geologiuri elementebi (cx.1). 
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 cxrili 1 

saZiebo WaburRilebSi Sris intervali da simZlavre 

 (m-Si) 

qa
ne
bi
s
 
ge
ne
t
ik
u
r
i 
 

t
ip
i qanebis sainJinro petrologiuri 

aRwera 

qa
ne
bi
s
 
s
ai
nJ
in
r
o
-

ge
o
l
o
gi
u
r
i 
j
gu

f
i 

s
ai
nJ
in
r
o
-g
eo
l
o
go

i-

u
r
i 
el

em
en
t
i 

1 2 3 4 5 6 

0
-0
3
 

0
.3
 

0
-0
5
 

<
 
0
.5
 

0
-0
4
 

0
.4
 

- - - 

ni
ad
ag
i 
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raodenobis samSeneblo narCenebiT 

(aguris, kiris, duRabiT 

SekavSirebuli kedlis natexebi), 

SekavSirebuli qviSnariT, iSviaTad 
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natexovani masala _ tufogenuri 

qanis didi da saSualo zomis 

kenWnari, Txeli filaqnisebri 

RorRi. xvinWka, msxvil- marcv-

lovani qviSa SekavSirebuli 

qviSnariT da TabaSiris 

waTxebiani msubuqi TixnariT 
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argiliTi _ wmindamarcvlovani 

filaqnisebri teqsturiT, zeda 

nawilSi Zlier Secvlili 

gaTixebuli gakarbonatebuli 

xsvadasxva Seferilobis _ 

moyviTalo, yavisferi, Jangisferi, 

muqi ruxi ganpirobebuli meoradi 

procesebiT qanis Secvlis 

xarisxiT 
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kernebisagan damzadda qanebis cilindruli formis nimuSebi da laboratoriul 

pirobebSi dadginda teritoriis amgebi qanebis fizikur-meqanikuri Tvisebebi. 
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wylis filtraciis procesebis Sesaswavlad gamoviyeneT WaburRilebSi wylis 

sacdeli Casxmis meTodi. reJimuli dakvirvebis safuZvelze dadginda filtraciis 

koeficientis mniSvnelobebi. #1 da #3 WaburRilebis monacemebiT misi mniSvneloba 

icvleba diapazonSi 17,4 _ 24,4 m/dR.R; #2, #4 da #5 WaburRilebisaTvis 4,2 _ 9,3 

m/dR.R. 

nakadis mimarTulebis dasadgenad WaburRilebSi vasxamdiT koncentrirebuli 

permanganatis xsnars, velodebodiT mis gamoCenas mezobel WaburRilSi da 

vakvirdebodiT  Seferilobis cvlilebas. 

wylis doneebis damyarebuli monacemebis safuZvelze Sedgenil iqna `darejanis 

sasaxlis~ mimdebare teritoriis hidroizohifsebiani ruka (nax. 2). 

II

II

I

I

416,0

415,8

415,5

415,2

415

414,95

415,0 415,3 415,7

415,8

415,7

415,9

416,0

ჭაბ. №6

ჭაბ. №1

ჭაბ. №2

ჭაბ. №5
ჭაბ. №3

ჭაბ. №4

გრუნტის წყლის 

ნაკადის 

მიმართულება
ჭრილის ხაზები

I-I, II-II

ჭაბ. 

№

ნიშნულები

ზედაპირის წყლის

1

2

3

4

5

6

423,80 415,85

423,79 414,95

423,63 415,68

423,71 416,01

424,00 414,90

424,01 416,09
 

nax. 2. hidroizohifsebiani ruka 

 

wylis qimiuri analizis safuZvelze dadginda misi Sedgenilobis formula 

(kurlovis formula): 
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М 
91

1188 34
3,2

Ca

HCOSO
. 

amrigad, saerTo mineralizaciis maCvenebeli 2,3 g/l Seadgens, qimiuri 

SedgenilobiT wyali ZiriTadad sulfaturkalciumiania. anionebidan umniSvnelo raode-

nobiT _ 0,4 mg.ekv. Seicavs qlor-ionebs, ramdenadme momatebulia hidrokarbonat-ionis 

Semcveloba. mcire raodenobiT gvxvdeba natriumi _ 2,5 mg.ekv. wylis reaqcia neitralu-

ria (HP=7). azotovan SenaerTebs (NH, NO, NO2) wyali ar Seicavs, rac imaze miuTiTebs, 

rom fekalur da sxva saxis organul gaWuWyianebas adgili ara aqvs. wylis saerTo 

sixiste 29,64 mg.ekv., aqedan mudmivi sixiste 24,04 mg.ekv-is tolia, xolo karbona-

tuli _ 3,6 mg.ekv. saamSeneblo konstruqciebis mimarT gansaxilveli wylis agresiulo-

bis TvalsazrisiT  unda aRiniSnos Semdegi: Cveulebrivi, arasulfatmedegi cementis 

gamoyenebis SemTxvevaSi es wyali metad maRali agresiulobiT xasiaTdeba, radgan 

sulfat-ionis Semcveloba 1352,0 mg/l-s Seadgens (dasaSvebi qveda zRvari 250 mg/l). 

ZiriTadi teqnikuri gadawyvetilebebi 

darejanis sasaxlis fuZe-qanebis deformaciebis Tavidan asacileblad 

aucilebelia miwisqveSa wylebis ganmxoloeba hidrosaizolacio fardis Seqmnis gziT. 

hidrosaizolacio fardis Seqmna SesaZlebelia 1-1 Wrilis gaswvriv gaburRul 

WaburRilebSi (nax. 3) satamponaJo xsnaris daWirxniT. WaburRilis centrebs Soris 

manZili aviRoT 1-1,2 m. WaburRilebis raodenoba   

n=1/1=31/1,2=25,8=26 c. 

imisaTvis, rom WaburRilebis garSemo satamponaJo xsnaris gavrcelebiT 

miRebulma gamonoliTebulma masivebma erTmaneTi gadafaron, e.i. miRweul iqnes 

hidrosaizolacio fardis uwyvetoba saWiroa, rom satamponaJo xsnaris gavrcelebis 

radiusi toli iyos, 0,7 m (R=0,7 m). sacementacio tumbos mwarmoebloba ganisazRvreba 

formuliT [1]: 

Q = 
t

HnKR 2
 , 

sadac t=7wT=0,12 sT  WaburRilSi satamponaJo xsnaris daWirxnis xangrZlivobaa da 

gamoiangariSeba gruntis wylebis gadaadgilebis siCqaris mixedviT (t=R/V=0,7/10=7 wT); 

H=9,0 m _ satamponaJo zonis simZlavre (mocemul SemTxvevaSi WaburRilis siRrme); 

n=0,22 _ qanebis sruli tentevadoba; K=1,3 _ qanebSi forebisa da bzarebis ganawilebis 

koeficienti. 
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nax. 3. hidrosaizolacio farda 

 

sabolood  Q=33,0 m/sT wyalcementis Tanafardobis  misaRebad wyalcementis 

xsnars unda Seerios 5% Txevadi mina. 

gamoyenebuli cementi unda iyos sulfatmedegi. 

sasaxlis qveS ganlagebuli flatis amgebi fuZe-qanebis mdgradobis gasazrdelad 

mizanSewonilia misi rkinabetonis ankerebiT gamagreba. ankerebis siRrme 2,5-3,0 m-ia. 

gamagrebiTi samuSaoebis dasrulebis Semdeg kldis zedapiri unda daifaros 

enviroselis tipis wylisagan damcavi ufero da ekologiurad sufTa hidrosaizolacio 

masaliT. 

SemoTavazebuli teqnikuri gadawyveta efuZneba Catarebuli sainJinro-geologiu-

ri kvlevebis Sedegebs da mTlianad uzrunveyofs darejanis sasaxlis problemebis mogv-

arebas. 
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3. daskvna 

 

sakvlev teritoriaze Catarebuli kvlevebis safuZvelze SeiZleba davaskvnaT: 

1. zedapiridan 11 m siRrmemde qanTa masivi warmodgenilia dabali simkvrivis 

fxvieri da sustad SekavSirebuli qanebiT.  xasiaTdeba maRali forianobiTa 

da wyalgamtarobiT. 

2. 11 m qvemoT masivi ZiriTadad warmodgenilia naxevrad kldovani da 

kldovani, mkvrivi tufogenuri qanebiT (R=58-66 pa).  xasiaTdeba dabali 

forianobiTa da wyalgamtarobiT. masivSi naxevrad kldovani qanebi 

warmodgenilia  argiliTebis 10-15 sm-iani SuaSreebis saxiT. isini Secvlil 

garemoSi swrafad iSlebian. 

3. miwisqveSa wylebisaTvis barierad SeiZleba miviCnioT 11 m siRrmeze 

ganlagebuli tufogenuri qanebi; 

4. arsebuli wyali ar SeiZleba CaiTvalos wyalmomaragebisa da kanalizaciebis 

sistemebidan ganaJonad da savaraudod is avlabar-navTluRis terasuli 

wylebis nawilad unda ganvixiloT; 

5. wylis gantvirTva xdeba `darejanis sasaxlis~ fasadis mxares. maqsimaluri 

gantvirTvis adgili sasaxlis samxreTis kedlisa da galavnis kedlis 

gadakveTis xazs emTxveva; 

6. gruntis wylis done zedapiridan 8 m siRrmezea da ZiriTadad 11 m 

vrceldeba. 

7. sayrdeni da galavnis kedlebis gawylovaneba gruntis wylebis donis zemoT 

(rac vizualurad kargad fiqsirdeba) unda aixsnas kedlis wyobaSi 

gamoyenebuli aguris maRali kapilaruli awevis unariT; 

8. sasaxlis gaSiSvlebuli fuZe-qanebi advilad iSleba Secvlil garemoSi 

(miwisqveSa wylebis gamosasvlelebSi maTi intensiuri recxvisa da 

atmosferuli movlenebis zemoqmedebis pirobebSi), rac seriozul safrTxes 

uqmnis nagebobis mdgradobas; 

9. miwisqveSa wylebis moSorebis mizniT adre mowyobili sadrenaJo sistemis 

araefeqturoba gamowveulia hidrogeologiuri pirobebis Seswavlis gareSe 

miRebuli saproeqto gadawyvetilebebiT; 

10. gruntis wylebi agresiulia arasulfatmedegi cementebis mimarT. 
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UDC 624.131                                      I. Gujabidze, M. Lapiashvili, R. Mjavanadze, 

I .Tsutskiridze, D. Kupatadze 

 

TECHNICAL PROBLEMS OF THE “DAREJANI PALACE” 

 

1. Introduction 

 

The Palace was built in the second half of the XVII century. It was used as the summer 

residence of the Kartl-Kakheti Queen, Darejan; the wife of Erekle II. The Palace is located on a 10-

15 meters high plateau. The complex contains several buildings. The Palace itself occupies the 

centre of the territory. It is a small building, with 40 square meters, the facade of which is 

surrounded by semi-circular wooden balcony. The balcony leans on the oval 10 meters high brick 

hedge wall, overlooking the Mtkvari River from the plateau. On the north-east side, within the 

distance of 20 meters from the Palace there is the Transfiguration Cathedral. On the South-East side 

you may find a dining facility, 40 meters Southwards from which one can see the nunnery house. 

All the above-mentioned buildings are connected with one-another by means of 1-1.5 meter wide 

passages, paved with stones.  

The summer residence of the Queen Darejan represents one of the colorful parts of Tbilisi. 

Notwithstanding the fact that among the cultural monuments of the city it is not distinguished by 

antiquity, this Palace is still very important, as far as there are very few buildings left in modern 

Georgia, that used to function as King’s residences in the past. 

Engineering-Geological Condition.  

Morphologically this territory represents the south-west boarder of Avlabari-Navtlukhi 

terrace. It belongs to the North wing of the Mamadaviti anticline, which is composed with the 

alternation of Upper Eocene argillites, Tuff Sandstones and clayed layers of the main rocks. The 

direction of the layers can be seen quite well on the bare plateau. The slope azimuth makes 344° 

here and the declination corner is equal to 37°. The main precipitations of the area are covered by 

10-13 mm capacity quaternary precipitations of different genetic types (Anthropogenic, Alluvial, 

Eluvial). 

Underneath the hedge wall of the “Darejani Palace”, on the joint point of main and 

quaternary precipitations one can notice numerous outlets of the ground waters, that are being 

drained by means of the drainage channel, arranged at the bottom of the plateau (scheme 2).  The 
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territory belongs to the 8-point seismic zone and according to engineering-geological conditions it 

represents 2nd category. 

Technical Problems 

As a result of negative influence of underground waters the road leading to the palace is 

seriously damaged. The Cathedral is in breakdown condition. The ledge rocks of the plateau beneath 

the palace are under destruction process, threatening to completely destroy the Palace. The Hedge 

wall, built with bricks is also wet on its whole length. 

Photoes taken in the past century show us that the underground waters have  been affecting 

the territory for a long time. It should be mentioned that several years ago special drainage system 

was arranged here. The depth of drainage channels make 4 meters. Though this protective measure  

gives us no result. 

 

2. The Body 

 

In order to solve the technical problems of the “Darejani Palace” we deemed it necessary to 

conduct some preliminary studies. Namely: 

 To determine the geological composition of the territory. 

 To determine the physical and mechanical features of the rocks 

 To study the hydro-geological conditions of the area 

 To study the chemical composition of underground waters 

For these purposes we drilled six wells. Two of them were drilled at the depth of 15 meters 

and the remaining 4 at the depth of 13 meters. These wells were drilled by means of the DAZGA 

machines УРБ-2А-2. №1;2 and 3.  Diameter of the wells is 150 mm. The diameter of well №4 up to 

the depth of 2,7 meters is 150 mm. but because of the face collapse during the drilling process in 

alluvial pebble we placed there a protective pipe with the diameter of 150 mm and continued 

drilling with the 189 mm drill-head. The same reason forced us to place 127 mm diameter 

protective pipes at the depth of 3,6 meters in  wells №5 and №6 and the drilling process was 

continued with the diameter of 108 mm. The disposition of the wells is illustrated on scheme 1. 
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Sscheme 1. Disposition of the study wells 

 

Having studied the kerns taken from the wells we determined their geological profile and 

engineering-geological elements (Table 1).  
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Table 1 
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Out of these kerns we prepared cylinder-shaped samples of the rocks and studied the 

physical-mechanical features of the rocks constituting this territory (table 2). 
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Besides, we studied the peculiarities of the bricks in the hedge wall of the Palace . As it 

turned out the bricks are characterized by high capillary rise. During the test we poured water on a 

dry brick sample for 5 minutes and the humidity rate went up to 29-30 %. 

The study of hydro-geological conditions envisaged determining the level of underground 

water as well as its movement speed and direction.  

In order to study the water filtration processes we used the method of pouring the water into 

the wells. Based on the regime observations we defined the magnitude of filtration coefficient. 

According to the data received from  wells №1 and № 3 the coefficient changes in the range of 17,4 

– 24,4 m/24 hours; and in case of  wells №2, №4 and №5 -  4,2 – 9,3 m/24 hours. 

In order to determine the direction of the water flow we poured concentrated permanganate 

solution into a well, waited for the solution to appear in the next well and observed the color 

changes of the solution. 

Having received reliable data about the water levels we created the hydro-isohyps map of the 

“Darejani Palace” (scheme 2). 

Based on the chemical analysis of the water the formula of its composition has been resolved 

(The Kurlov Formula):  

М
91

1188 34
3,2

Ca

HCOSO
 

Thus, the overall mineralization index makes 2,3 g/l. According to its chemical composition 

this is basically sulphate-calcuim water. Out of the anions it contains small quantity of chlorine ions 

(equivalent to 0,4mg). Hydro-carbon ions are represented in somewhat increased quantities. 

Natrium is found in small quantities (equivalent to 2,5 mg).  Reaction of the water is neutral 

(PH=7). It does not contain azote composites (NH, NO, NO ) that indicates that there is no fecal or 

any other organic contaminating substance of the water. Overall harshness of the water is equivalent 

to 29,64mg, out of this the permanent harshness is equal to 24 04mg and the carbon harshness - 

equivalent to 3,6 mg. As for the water aggressiveness towards building constructions we should 

mention the following: in cases when regular non-sulphate-resistant cement is used, the water is 

characterized by high aggression, as far as the composition of sulphate ions makes 1352,0 mg/l 

while the admissible lower limit is 250 mg/l. 

 

 



saerTaSoriso samecniero-teqnikuri sainformacio Jurnali ̀ ssaaqqaarrTTvveellooss  nnaavvTToobbii  ddaa  ggaazzii~ 

SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL  ,,GGEEOORRGGIIAANN  OOIILL    AANNDD      GGAASS" 

МЕЖДУНАРОДНЫЙ НАУЧНО-ТЕХНИЧЕСКИЙ, ИНФОРМАЦИОННЫЙ ЖУРНАЛ ,,ННЕЕФФТТЬЬ  ИИ  ГГААЗЗ  ГГРРУУЗЗИИИИ" 
 

  

vvttwwyybbtthhtt,,ff                                                    --                                                                                          uuttjjkkjjuubbff                                                                                              --                                          SSCCIIEENNCCEE 

31  

123, 2009 

 
 

Scheme 2. Hydro-isohyps Map. 

 

 Main Technical Solutions 

In order to avoid the deformations of the “Darejani Palace” ledge rocks it is necessary to 

isolate them from the underground water feed area by means of creating a hydro-isolation screen.                       

Creation of hydro-isolation screen is possible in the wells drilled along section 1-1 (scheme 

3) by means of injecting tamponage solution. The distance between the well centers will be l=1,2 m. 

Number of the wells is equal to:     n=l/l=31/1,2=25,8=26 

To make sure that monolithic massifs - received as a result of tamponage solution 

dissemination around the wells - will cover each-other to create uninteruppted hydro-isolation 

screen, it is required that the radius of tamponage solution dissemination is equal to  0,7 meters 

(R=0,7m).  

The following formula [1] will be used to determine the required productivity of the 

cementation pump:  
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Q = 
t

HnKR 2
 ; 

Where:  t=7min=0,12 hours – is the duration of injecting the tamponage solution into the 

well and is calculated according to the movement speed of underground waters   

(t=R/V=0,7/10=7min); 

     H=9,0m – is the capacity of tamponage zone (depth of the well in this particular case); 

   n=0,22 – is the overall moisture capacity of the rocks; 

   K=1,3 – is the coefficient of pore and crack distribution in the rocks. 

 
Scheme 3. Hydro Isolation Screen 
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As a result we receive: Q=33,0 m/hr. The water-cement correlation may be 1/2. 5 % of 

liquid glass should be added to water-cement solution. Sulphate-resistant cement should be used. 

In order to increase the solidity of the ledge rocks, composing the plateau beneath the Palace 

it is recommended to fortify them with reinforced concrete anchors.  Depth of the anchors - 2,5-3,0 

meters. Upon the completion of fortification works the surface of the rock should be covered with 

EnviroCell-type waterproof, colorless and ecologically clean hydro-isolation material. 

The suggested technical solution is based on the results of our engineering-geological 

studies and it will completely solve the “Darejani Palace” problems. 

 

3. Conclusions 

 

Based on the studies carried out on the territory of the Palace  the following conclusions 

have been drawn: 

1. Up to 11 meters of depth from the surface the rock massif is composed by low 

elasticity, loose and weakly connected rocks that are characterized by high porosity 

and high water permeability. 

2. Deeper than 11 meters from the surface the rock massif is composed by semi-rocky 

and rocky, elastic tuffogenic rocks (R=58-66 MPa) that are characterized by low 

porosity and low water permeability. Semi-rocky rocks are represented in the massif 

by the 10-15sm mid-layers of argillites that fall apart quickly if placed in a different 

environment. 

3. Tuffogenic rocks, situated at the depth of 11 meters from the surface can be 

considered as a barrier for underground waters. 

4. The existing water can not be deemed as leakage from sewerage or water-supply 

systems. Presumably  this is a part of the Avlabari-Navtlukhi terrace waters. 

5. The water is discharged at the facade side of the “Darejani Palace”. The maximum 

discharge point coincides with the cross-point of the South wall of the Palace and 

the hedge wall. 

6. The underground water is leveled at 8 meters of depth from the surface and it spreads 

mainly up to 11 meters of depth. 

7. The bearing wall and the hedge wall wets up above the underground water level (that 

can be easily noticed) can be explained by high capillary rise of the bricks that were 

used to construct the walls. 

8. Bare ledge rocks of the Palace are falling apart easily in changed environment (under 

the conditions where they are intensively washed at the points of underground water 

outlets; in addition they are affected by atmosphere changes). This creates serious 

threat to the stability of the construction. 

9. The previous drainage system designed to remove underground waters was 

inefficient, as far as it was projected without the preliminary studies of hydro-

geological conditions. 
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10. Underground waters are aggressive towards non-sulphate-resistant cements. 
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THE “DAREJANI PALACE” ENGINEERING-GEOLOGICAL PROBLEMS. I. 

Gujabidze, M. Lapiashvili, R. Mjavanadze, I Tsutskiridze, D. Kupatadze.  
The work introduces a method of safeguarding constructions from the influence of underground 

waters, using hydro-isolation screens. The results of detailed engineering-geological and hydro-geological 

studies of a specific construction are presented. Parameters of hydro-isolation screen are determined. 

Key words: underground waters, filtration, hydro-isolation, rocks, well, cementation. 

 

 

ИНЖЕНЕРНО-ГЕОЛОГИЧЕСКИЕ ПРОБЛЕМЫ «ДВОРЦА ДАРЕДЖАН». Гуджабидзе 

И., Лапиашвили М., Мжаванадзе Р., Цуцкиридзе И.,  Купатадзе Д. 

Приведен метод защиты сооружения от вод с использованием гидроизоляционного занавеса. 

Даются итоги детального инженерно-геологического и гидрогеологического исследования конкретного 

объекта. Установлены параметры гидроизоляционного занавеса. 

Ключевые слова: подземные воды; фильтрация; гидроизоляция; породы; скважина; цементация. 
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kavkasionis qveda-Suaiuruli fiqlebrivi teri-

genuli wyebebis metamorfizmisaTvis 

alazangaRma kaxeTis magaliTze 

 

wardgenilia saqarTvelos mecnierebaTa erovnuli akademiis wevr-korespondentis d. Sengelias mier 

 

1. Sesavali 

 

cnobilia, rom regionaluri metamorfizmi did rols 

asrulebs metamorfogenuli bunebis sasargeblo namarxebis 

formirebasa da ganawilebaSi. Mmetamorfogenuli gamadnebebi,  

rogorc maTi Semcveli kompleqsebi, yalibdeba xangrZlivi 

drois ganmavlobaSi erTi da igive an msgavsi wnevisa da 

temperaturis reJimis pirobebSi. Aamis gamo, gamadnebaTa 

intensivoba da xasiaTi damokidebulia Semcveli qanebis 

pirvelad bunebasa da maTi gardaqmnis xarisxze. msoflios 

mraval regionSi fiqlebriv terigenul wyebebTanaa dakavSi-

rebuli metamorfogenuli e.w. ,,Savfiqlebrivi’’  tipis oqros 

mniSvnelovani sabado. cnobili mkvlevaris v.buriakis (Буряк, 

1986) azriT, oqros samrewvelo mniSvnelobis metamorfoge-

nuli sabadoebis SerCeviTi kavSiri saerTo kanonzomierebas 

warmoadgens naxSirbadSemcveli terigenuli kompleqsebis dabaltemperaturuli regi-

onaluri da hidroTermuli metamorfizmis produqtebTan, romlebic, amave dros, fuZe 

efuziuri faciesis sxeulebsac Seicaven. aRniSnulidan gamomdinare, metamorfizmis 

Sesabamisin doneebis dadgenas kavkasionis qveda-Suaiurul fiqlebriv terigenul wyebe-

bSi didi mniSvneloba aqvs maTi rekognoscirebiTi  SefasebisaTvis oqros dadgenaze. 

amave dros, aranakleb mniSvnelovania, terigenul wyebebSi dabaltemperaturuli metamo-

rfizmis doneebis gansazRvra navTobisa da gazis sabadoebis prognozirebisaTvis. 

cnobilia, rom navTobis warmoSoba danaleqi wyebebis postdiageneturi gardaqmnis 

procesebs ukavSirdeba. igi iwyeba diagenezis miwurulSi da katagenezis stadiis 

gviandel etapze maqsimums aRwevs. rac Seexeba gazs, misi warmoSoba mcire raodenobiT 

axlavs navTobis formirebas, intensiuri xdeba metagenezis dawyebasTan erTad da 

maqsimums metagenezis stadiis adreuli  etapis bolos aRwevs (Б.Туссо, Д.Вельте, 1981) 

am TvalsazrisiT, interess imsaxurebs  kavkasionis qveda-Sua iuruli fiqlebrivi teri-

genuli naleqebis dabaltemperaturuli metamorfizmis produqtebi, romlebsac kaxeTis 

regionis magaliTze ganvixilavT. 
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 sanam uSualod  kaxeTis masalebis ganxilvaze gadavidodeT unda aRvniSnoT, rom 

TviT dabaltemperaturuli regionaluri metamorfizmis kvlevis petrologiuri 

aspeqtebi mniSvnelovanwilad dauzustebeli da winaaRmdegobrivia. dResac 

problematuria da bevr kiTxvaze, maT Soris-  sad mTavrdeba naleqebis diagenezi da 

sad iwyeba metamorfizmi-calsaxa pasuxi ar arsebobs. 

 sakamaTo araa, rom parametamorful kompleqsebSi diagenezsa da ,,namdvil’’ 

metamorfizms Soris gamoiyofa Sualeduri stadia. Aam stadiaze, qanebis formirebis 

procesi mimdinareobs gansxvavebuli, xSirad wyvetili, geodinamikuri – wneva- tempera-

turuli da fluiduri reJimebis pirobebSi, rodesac qanebis Camoyalibebisas ar aris 

miRweuli sruli fizikur-qimiuri wonasworoba. aseT pirobebSi formirebul qanebs 

SenarCunebuli aqvs rogorc diageneturi, ise metamorfogenuli niSnebi, rac arTulebs 

Semcveli komponentebis diagnostikas da procesebis klasifikacias. erTi d aigive 

procesi da am procesSi Camoyalibebuli qanebis kompleqsi, sxvadasxva avtoris mier 

sxvadasxva terminiTa da mniSvnelobiT ganisazRvreba. 

 mkvlevarTa umravlesobis mixedviT, regionaluri metamorfizmis dasawyisad 

miiCneva momenti, rodesac qanis momcem yvela fazas Soris myardeba sruli fizikur-

qimiuri wonasworoba (Добрецов и др.1972). temperaturuli intervali  qanis  sruli 

diagenezidan mis  srul  fizikur-qimiur  wonasworobamde ganisazRvreba 100_3500С . 

 am temperaturul intervals s.korikovski (Кориковский, 1979) 150_3000 C-Ti 

Semofarglavs, mas anqimetamorfizms uwodebs da anqizonad da epizonad hyofs 

(Кориковский, Путищ,1999). anqizona moicavs temperaturul intervals _ 150_2500C, 

epizona _ 250_3000C. am avtoris mixedviT, dabaltemperaturuli regionaluri metamo-

rfizmi mwvane fiqlebis qlorit-sericituli subfaciesiT iwyeba, romlis formirebis 

temperaturuli intervalia 300-3500C. analogiuri  Sexedulebisaa T. wuwunavac 

(Цуцунава, 2004). 

 n. logvinenko (Логвиненко,1984) diagenezsa da metamorfizms Soris gamoyofs 

katagenezisa da metagenezis stadiebs, saerTo temperaturuli intervaliT 100-3500C, 

romlebic, Tavis mxriv, or adreul da gviandel etapebad iyofa. katagenezis adreuli 

etapis temperaturuli intervalia 100-1200C, gviandelis_120-2000C. metagenezis adre-

uli etapi yalibdeboda 200_3000C, gviandeli – 300_3500С. metamorful gardaqmnebs 

200_3500C farglebSi zogi mkvlevari (У.Файф, Ф.Тернер, Дж.Ферхуген, 1962; 

Винклер,1969;  Миясиро,1976), regionaluri metamorfizmis sawyis_ceoliTur da prenit-

pumpelitur faciesebSi aerTianebs. 

 garda aRniSnuli problematuri petrologiuri sakiTxebisa, alazangaRma kaxeTis 

qveda-Sua iuruli terigenul-vulkanogenuri naleqebis dabaltemperaturuli, regi-

onaluri metamorfizmis produqtebis Seswavlas arTulebs agreTve is, rom maT 

gancdili aqvT dinamometamorfuli, avtometamorfuli, kontaqtTermuli da hidroTer-
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muli, metamorfizmi da Zlier dislocirebulia orogenuli da postorogenuli 

procesebiT (danaoWebuli, daqerclili da dablokili). 

 

2. ZiriTadi nawili 

 

 sakvlev regionSi yvelaze axalgazrda da Sesabamisad, sustad gardaqmnili tor-

sul-aalenuri naleqebia. torsuli  naleqebi raionSi ori wyebiT_pankisisa (Топчишви-

ли, 1996) da durujis (Чихрадзе, 1976), aalenuri_almatis wyebiT (Топчишвили 1969) an 

almatis horizontiT (Вашакидзе,1985) aris warmodgenili. Ddurujis wyeba uwyvetad 

gaidevneba CelTi-Soroxevis SuamdinareTSi. Mmisi qveda nawili fliSoiduri _ Tixa-

fiqlebisa da alevroliTebis 1-5 sm simZlavris zolebis morigebiT. fliSioduri dasta 

WrilSi zemoT gadadis qviSaqvianSi, romelSic Sreebis simZlavre  5 m da mets Sea-

dgens. 

 pankisis wyeba, regionSi alazani-CelTisa da Soroxevi-mazimCais gamosavlebiT 

aris warmodgenili. wyebis qveda nawili, durujis wyebis qveda nawilis msgavsad, 

fliSoiduria alevropelituri zolebis monacvleobiT, romelic WrilSi zemoT 

erTgvarovan pelitur-alevropelitur dastaSi gadadis qviSaqvebis iSviaTi 10-40sm 

simZlavris ganSrevebebiT. Ddurujis wyebis fsamituri da pankisis alevropelituri 

dastebi mimarTebaze _ md. CelTisa da md. Soroxevis meridianebze sruli TandaTanobiT 

anacvleben erTamaneTs.  

 almatis wyeba alevropelituria, zeda nawilSi fsamituri Sreebis matebiTa da 

bazalturi baliSa lavebis ganfenebiT. wyeba uwyvetad gaidevneba pankisidan 

azerbaijanis sazRvramde da aRmosavleTiTac. 

 postdiageneturi Secvlis procesi met-naklebad aris asaxuli am wyebebis amgeb 

pelitomorful nawilSi. es ukanaskneli pigmentirebulia wvrildispersiuli naxSirov-

ani nivTierebiT da sustad reagirebs polarizaciul sinaTleze. Tixamineralebis 

Secvlis xarjze Cndeba erTeuli hidroqars-qlorituli dakbiluli qerclebi, sustad 

orientirebuli fiqlebriobisadmi. pelitomorful masaSi fiqsirdeba agreTve kvarcisa 

da plagioklazis marcvlebi da klasturi biotitis mcire zomis sakmaod saRi 

qerclebi. pelitomarfuli masa ilit-montmorilonituria. rentgenostruqturuli 

kvlevebis mixedviT hirdoqarsi aq 1 Md da  1M tipisaa. 

 postdiageneturi gardaqmna ufro sustia qviSaqvebsa da alevrolitebSi. es 

qanebi gamkvrivebulia, xSirad zolebrivi teqsturebiT. Kklasturi mineralebi - kvarci, 

saSualo da mJave plagioklazi, saRi biotiti da sustad gaqloritebuli amfiboli. 

cementi_pelituri, montmorilonitiTa da hidroqars-qloritis firfitebiT. 

 vulkanuri warmonaqmnebi Wrilis sul zeda nawilSia gamovlenili. isini 

warmodgenilia bazalturi baliSa lavebis mcire simZlavris horizontebiT Saqrianis 

mTis midamoebsa da md. Mmawimis xeobaSi. es qanebi SedarebiTi sisaRiT gamoirCeva. maTi 
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baliSebis centraluri nawili _ ofitur-diabazuri struqturisaa da saRi 

labradoris rigis plagioklaziTa da piroqseniT (dialagi) aris agebuli. baliSis 

qerqisken qanis ofituri struqtura porfiruliT icvleba, romlis ZiriTadi masa 

intersertaluria. baliSebis qerqi vitrofiruli an kriptokristaluria. porfiruli 

gamonayofebi albitizirebuli labradoriTa da piroqseniT, xolo mikroliTebi – 

albit - tiqloritiT aris warmodgenili. vulkanuri mina sustad devitrificirebulia 

da albit-qlorit-kvarc-kalcitis agregatSi gadadis. 

 ganxilul toars-aalenur terigenul naleqebSi Seucvleli Tixuri da saRi 

klasturi (biotiti, kvarci, plagioklazi) mineralebis arseboba, autigenur-qlorit-

hidroqarsul mineralebTan erTad, rodesac hidroqarsi 1 Md,  1 M tipisaa, agreTve 

baliSa lavebSi saRi piroqseni, romelsac Secvla ar ganucdia—am kompleqsis metad 

sust postdiagenetur Secvlaze miuTiTebs. am Secvlas m.logvinenkos (Логвиненко , 1984) 

sqemis mixedviT, katagenezisis gviandeli stadiis Sesatyvisad miviCnevT.  

toarsul-aalenuri naleqebi stratigrafiulad qvemT, plinsbaxuri asakis 

monotonuri Tixa-fiqlebis (alevrolitis iSviaTi 0,5-3 sm zolebiT)SrenariT icvleba. 

Ffiqlebis es horizonti, romlis saerTo simZlavre 1 km aWarbebs, farTo gavrcelebiT 

sargeblobs, Aara marto kaxeTis regionSi, aramed mTlianad kavkasionis samxreTi 

ferdis gaswvriv. igi funisturad aris daTariRebuli da wiklauris wyebis saxeliT 

aris cnobili (Топчишвили,1996).  

 wiklauris wyebis postdiageneturi Secvla sagrZnobia ara marto torsul-

aalenur naleqebTan SedarebiT, aramed TviT wyebis SigniTac_saxuravidan sagebisaken  

gardaqmnis matebiT. Secvla aisaxeba, rogorc fiqlovan srulyofaSi, ise TviT Srenaris 

amgebi Tixuri da klasturi mineralebis SecvlaSi. fiqlebriobis srulyofa kargad  

Cans standartuli blokebis  filebis gamosavlianobaSi, romelic wyebis zeda  nawilSi 

20 sm simZlavris blokSi_4-5 firfitas, sagebSi 8-10 firfitas Seadgens. qloriti-

zirebuli – hidroqarsiani Tixuri mineralebi ki saxuravidan sagebisken  TiTqmis 

mTlianad qlorit-hidroqarsuli asociaciiT icvleba. wyebis zeda doneze  hidroqarsi 

1 М,  2М  tipebiTaa warmodgenili, sagebTan mxolod 2М tipi fiqsirdeba. klasturi 

mineralebi kvarcis, plagioklazis  marcvlebiTa da biotitis  qerclebiT aris 

warmodgenili. kvarci Srenaris zeda nawilSi saRia, kargad momrgvalebuli konturebiT, 

sagebisken SeimCneva misi korozia, kideebis dakbilva da danawevreba. sustad SemRvreuli 

plagioklazi –siRrmeSi TandaTanobiT mTlianad sosurituli masiT inacvleba.  bio-

titis firfitebze siRrmis matebasTan erTad imatebs qloritis laqebi da qerclebi, 

Tumca misi pirveladi saxe da konturebi yovelTvis aris  SenarCunebuli. 

wiklauris wyebis zeda nawilSi mTeli samxreTi ferdis gaswvriv farTod aris 

warmodgenili bazalturi efuziuri vulkanuri kompleqsi, romelic alazangaRma  

kaxeTis teritoriaze gamovlenilia mdinareebis_qvaCadalis, storis, kabalis, Sromisxe-

vis, lagodexis xevis da mawimis xeobebSi. vulkanitebi  lavabreqCiebiT, baliSa lavuri 
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ganfenebiT, masiuri siluri da daikuri sxeulebiTa da tufolavebiTaa warmodgenili. 

es teqsturuli da genetikuri nairsaxeobebi iZleva rogorc izolirebul gamosavlebs, 

ise gvxvdeba erTmaneTSi gardamavali warmonaqmnebis  saxiTac. maTi raodenobrivi 

Tanafardoba sxvadasxva gamosavalSi gansxvavebulia. qvaCadalaze magaliTad, lavabreqCi-

ebi dominireba da kompleqsis 35% Seadgens.  baliSa lavebi -25%, masiuri teqsturis 

saxesxvaobebi -20%, da kvarc-epidot-karbonatuli  ZarRvakebiT  gajerebuli saxesxva-

obebi - 10%,  bazalturi kompleqsi  subtute  rigs miekuTvneba (Akimidze, 2005). 

bazaltebi ganicdian mniSvnelovan postmagmur cvlilebebs, romelTa  regionalu-

ri  Secvlis xasiaTi  alazangaRma  kaxeTis yvela gamosavlisTvis  msgavsia.  es aris 

kargad gamoxatuli budinireba – breqCireba_orientirebuli danaleqi kompleqsebis 

fiqlebriobas Tanxvdenili sibrtyeebiT da pirveladi mineralebis  Secvlis saerTo 

xasiaTi.  

 pirveladi mineralebi (piroqseni, fuZe plagioklazi) reliqtebis  saxiT mxo-

lod porfirul gamonayofebSi aris darCenili. isini aRiniSneba  masiuri da baliSa  

teqsturis  qanebSi  da lavabreqCiebis   zogierT  natexSi. reliqturi  plagioklazi 

labrador-bitovnitis  rigisaa, is Caenacvleba rogorc albitisa  da sericitis qer-

clebiTa da epidotis marcvlebiT, ise maTi wvrilagregatuli-sosurituli  masiT. 

pirveladi porfiruli  piroqsenis konturebs SigniT aRiniSneba  am mineralis koordi-

rebuli reliqtebi, umeteswilad ki igi mTlianad aris Canacvlebuli –aqtinolitiT, 

qloritiTa da zogjer prenitiT. baliSa warmonaqmnebis qerqi, lavabreqCiebisa da 

tufobreqCiebis cementi devitrificirebul minas warmoadgens, romelic qloritis, 

aqtinoliTis, kalcitis, epidot-coizitis wvrilagregatul  masaSia gadasuli. 

 rogorc wiklauris wyebis danaleqi da misi sinqronuli bazalturi  vulkanuri 

qanebis postdiageneturi Secvlis moyvanili daxasiaTebidan Cans, maTi regionaluri 

Secvla miesadageba n. logvinenkos sqemis metagenezisis adreul stadias, ris Sedegac 

Camoyalibda kompleqsi Tixafiqlebis aspiduri saxesxvaobebiTa da Secvlili vulka-

nitebiT. 

 alazangaRma kaxeTis regionSi  yvelaze Zveli da, Sesabamisad, yvelaze Rrmad 

gardaqmnili kompleqsi - hetanJ-sinemuruli storis wyebiTaa warmodgenili, romelic 

izolirebuli gamosavlebis saxiT kartirebulia mdinareebis_storis, didxevis, lo-

potis, mawimis auzebSi da sperozisa  da kacdagis (Aazerbaijani)  qedebze. 

 wyebis qveda nawilSi dominirebs uxeSnatexovani naleqebi warmodgenili  Secvli-

li arkozuli qviSaqvebisa da gravelitebis dastebiT_Sidaformaciuli konglomeratis 

SreebiTa da filitizirebuli alevropelituri paketebiT. 

 uxeSklasturi naleqebi aRmaval WrilSi TandaTanobiT  Secvlil alevropeli-

tur  da pelitur qanebSi gadadis, romlebSic, zogan gamarmariloebuli kirqvebi da 

marmarilos  linzebi aRiniSneba. 
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 terigenuli naleqebis  sxvadasxva  doneebze aRiniSneba  antidromuli  riolit-

dacit-andez-bazalturi formaciis vulkanitebi. qveda liasuri vulkanogenur-terigenu-

li kompleqsi gajerebulia diabazuri subvulkanuri (daikebi, silebi) sxeulebiT, 

romelTa nawili budinirebuli da dafiqlebulia. geneturi da liTologiuri  nairgva-

robis miuxedavad storis wyebis amgebi komleqsebis regionaluri metamorfizmis 

xasiaTi sakmaod erTgvarovania. 

 masiuri agebulebis  qviSaqvebisa da gravelitebis  yvela gamosavalSi  SeiniSneba  

leikokratuli masalis mobilizacia zolebisa da linzebis saxiT. isini kvarcitis 

tipis qanad iwyeben Camoyalibebas, Tumca danaleqi qanebis mTavar elementebs (Sreebri-

obis  zedapirebi, masalis axarisxeba da sxva) bolomde ar kargavs. 

 zolebrioba  umTavresad  kvarciT aris ganpirobebuli, romelic ori  geneturi  

tipiT - Zveli, klasturi da axali generaciiT  aris warmodgenili.  klasturi kvarci  

damsxvreuli – dakbiluli da koordirebulia. aqvs kargad gamoxatuli talRisebri  

Caqroba. axali generaciis kvarci saRia, wvrilkristaluri – mobilizebulia zolebisa 

da linzebis saxiT. plagioklazis saRi reliqtebi TiTqmis aRaraa SerCenili, Tumca 

fiqsirdeba misi pirveladi konturebi, amovsebuli sericitiT. klasturi biotitic 

mTlianad qlorit-sericitSia  gadasuli. 

 gravelitebisa da qviSaqvebis pelituri cementi, rogorc maTi Sreebis  gamyofi 

pelituri fenebi, TiTqmis mTlianad gadasula 14 Ǻ II в tipis qloritsa  da 2М1 

sericitSi kalcitTan erTad. qlorit-sericituli agregati morgebulia kvarcis 

linzebsa da zolebze da qans filitis elvarebasa  da momwvano Seferilobas aZlevs. 

 regionaluri metamorfuli gardaqmnis niSnebi ukeTesad aris gamovlenili  

wyebis  alevropelitur nawilSi. Tixafiqlebis xarjze  formirdeba 14 Ǻ II в tipis 

qlorit-2М1-sericitiani da kvarc–albit_sericitiani fiqlebi. ukanaskneli alevritis  

zolebisa da  Sreebis xarjze Cndeba. alevritul nawilSi  SeiniSneba agreTve  kvarc-

albituri asociaciis mobilizeba leikokratuli zolebisa da linzebis saxiT. araiSvi-

aTad gvxvdeba naxSirnivTierebis linzisebri warmonaqmnebi, orientirebuli kvarc-

albituri  zolebis  paralelurad. 

 regionakuri gardaqmnebi  fiqsirdeba karbonatul qanebSic, romelTa gamosavlebi 

yvelaze ukeT mdinare lopotis xeobaSia kartirebuli. aq gamovlenilia  marmarilos 

fenebi da linzebi, romelTa simZlavre erTeuli metridan 40 mde meryeobs. mimarTebaze 

isini 100-700 m idevneba. marmariloebi  wvrilTanabarcvlovani qanebia, erTgvarovani  

mTel simZlavreze. isini qlorit-sericitalbitian fiqlebSi sxedan da xSirad  

TviTonac  Seicaven  3-5 sm simZlavris  analogiur zolebs. 

  regionaluri metamorfuli gardaqmnebi, bunebrivia, zed daedo agreTve danaleqi 

kompleqsebis sinqronul antidromul riolit-dacit-andezit-bazaltur vulkanitebs. 

es formacia yvelaze srulad alazangaRma kaxeTis Semomfarglavi kacdagis qedzea 

warmodgenili erTiani teqtono_vulkanuri nagebobebis saxiT (Бенидзе и др. 1979, 
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Бенидзе и др.,1987). isini warmodgenilia efuziuri da subvulkanuri faciesis qanebiT. 

formaciis mJave da saSualo simJavianobis wevrebs  axlav piroklasturi warmonaqmnebi. 

metamorful gardaqmnaze ramdenadme gansxvavebulad reagireben gansxvavebuli Sedgeni-

lobis qanebi,  Tumca saerTo  niSnebic aqvT_vulkanuri  minis sruli  devitrifikacia  

da muqi mineralis (piroqsenis) fenokristalebis totaluri amfibolizacia-qloritiza-

cia. keratofirebis (riodacitebi, dacitebi) da maTi piroklastebis gardaqmnis Sedegad 

miiReba: qloriti + muskoviti (sericiti) + kvarci + kalciti + epidoti + sfeni. 

andezitebis, andezibazaltebis da bazaltebis Secvlis produqtebSi winamdebare auti-

genur mineralur asociacias emateba albiti da aqtinoliTi da akldeba muskoviti, 

xolo epidotis nacvlad(an masTan erTad)  warmodgenilia coiziti da klinocoziti. 

 rogorc moyvanili  masalidan Cans, alazangaRma kaxeTis qveda-Sua iuruli nale-

qebis WrilSi yvelaze ufro intensiuri regionaluri metamorfuli gardaqmna   ganc-

dili aqvs storis wyebis amgeb kompleqtebs. gardaqmnis am etapze  danaleq qanebSi  

SeiniSneba  zoloebrivi  teqsturebis  gaCena. gravelitebi  da qviSaqvebi  gakvarcebul 

da filitizirebul saxesxvaobebSi, xolo karbonatebi_wvrilmarcvlovan marmariloebSi 

gadadis. am etapze pelitoliTebSi hidroqarsi- 2М1, gadadis 2М1 -sericitSi ( an 

muskovitSi), xolo reliqturi biotiti  bolomde Canacvlebulia  2М1 sericitiT  da 

14 Ǻ IIв  tipis qloritiT. amave dros mJave da saSualo  simJavianobis  vulkanitebSi  

yalibdeba  qlorit – sericit - (muskovit) _ kvarciani,  xolo fuZe  vulkanitebSi – 

aqtinolit-qlorit-albit_epidotiani  mineraluri asociacia. 

es metaforfuli gardaqmna Seesabameba n.korikovskis (Кориковский, Путиш 1999) 

anqimetamorfizmis epizonas, rac n. logvinenkos (Логвиненко 1984) postdiageneturi 

gardaqmnis metagenezisis gvaindeli stadiis Sesatyvisia. 

 

3. daskvna 

 

amgvarad, kavkasionis samxreTi ferdis terigenuli qveda-Sua iurul naleqebs, 

alazangaRma kaxeTis magaliTze, gancdili aqvs postdiageneturi gardaqmnis  sami etapi: 

katagenezis gviandeli, metagenezis adreuli  da metagenezis  gviandeli  etapebi. 

Tu  davubrundebiT  kavkasionis samxreTi ferdis qveda –Sua iuruli naleqebis   

perspeqtiulobis sakiTxs metamorfogenul - oqros gamadnebaze, moyvanili analizis 

safuZvelze, alazangaRma  kaxeTis  teritoriaze perspeqtiulad miviCnevT rogorc 

metagenezis gviandel etapze formirebul storis wyebas, ise mis analogebs  kavka-

sionis  samxreTi  ferdis fiqlebis seriaSi. miT umetes, rom bolo dros, Cven mier, 

storis wyebaSi (uSualod storis xeobaSi) Stufur  sinjebSi  dafiqsirebulia  

oqros Semcveloba 0,25-10g/t farglebSi (Акимидзе, Акимидзе 2008). 

alazangaRma kaxeTis qveda-Sua iurul naleqebSi naxSirwyalbadis naerTebis  

formirebisaTvis xelSemwyobi doneebis gansazRvra praqtikuli mniSvnelobisaa. moyva-
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nili monacemebis mixedviT, regionSi navTobis warmoqmnisaTvis xelsayreli pirobebi 

unda Seqmniliyo toarsuli asakis pankisis wyebisa  da aalenuri asakis almatis wyebis 

postdiageneturi gardaqmnis katagenezis stadiis gviandel  etapze.  gazis 

warmoSobisaTvis xelSemwyobi garemo ki _ plinsbaxuri asakis  wiklauris  wyebis 

metagenezis stadiis adreul etapze Seiqmneboda. rac Seexeba warmoSobili  

naxSirwyalbadis naerTebis   migraciasa da  sabadoebis  formirebis  sakiTxs regionSi, 

igi bunebrivia momavalSi specialuri kvlevis sagania. 
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UDC. 552.2                                                                                                               K. Akimidze 

 

CAUCOSIAN LOWER-MIDDLE JURASSIC SLATY TERRIGENIC SUITE 

AFTER THE EXAMPLE OF TRANSALAZANI KAKHETI 

 

Presented by D. Shengelia, corresponding-member of the Georgian Natinal Academy of Sciences 

 

1. Introduction 

 

 It is known that regional metamorphism plays an important role in formation and 

distribution of omineral resources metamorphogenic nature. 

 Both metamorphogenic mineralizations and their consistent complexes have been formed for 

a long time in the same or alike pressure-temperature mode conditions. That is why the 

miniralization intensity and character depend on the primary characted of the consistent layers and 

conversion degree. The metamorphogenic-so called ``blackslaty`` type gold ore is connected with 

slaty terrigenic suite in lots of regions all over the world. According to the famous researcher 

V.Buriack the gold metamorphic ore of industrial importance possible selective link with 

lowtemperature regional and hydrothermic metamorphism products of carbon consistent terrigenic 

complet is a common regularity. At the same time they consist of root effusive facies bodies. Hence 

for determination of adequate level of metamorphism in caucasian lower-middle jurassic slaty 

terrigenic suites has great importance for their recognostic evaluation to determin gold. At rhe same 

time determination of metamorphism levels in terrigenic lowtemperature suites has no less 

importance for oil and gas field prognosis. It is known that oil formation is connected with sediment 

suite postdiagenetic conversion processes. It starts towards the end of diagenesis and reaches its 

maximum at the catagenesis late stage. As to the gas its origin in a little amount is accompanied by 

oil formation, it becomes intensive with metagenesis start point and reaches its maximum at the end 

of earlier metagenesis stage (B.Tusso, D.Velte, 1981). From this point of view the Caucasus lower-

middle jurassic slaty terrigenic deposits lower temperature metamorphism products deserve interest. 

We discuss them after the model of Kakheti region. Before we move to the discussion it must be 

noted that low temperature regional metamorphism research petrological aspects are rather 

inaccurate and controversial. Even today it is problematic and there is no answer to a lot of 

questions, among them there is no answer to the question-where the deposit diagenesis ends and 

where the metamorpism starts. 

 It goes without saying that between diageneses and ``real` metamorphism in 

parametamorphic complexes the intermediate stage is distinguished. At this stage the layer 

formation process goes on in different. sometims broken, geodynamic-pressure-temperature and 

fluid regime conditions. Complete physical-chemical balance is not achieved when the rock 

formation takes place. The rocks formed in these conditions keep both diagenetic and 

metamorphogenic features; it complicates the consisting component diagnostics and process 
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classification. The same process and the rock  complex formed in this process are determined with 

diffierent terms and meanings by various authors. 

 According to researchers the starting point of regional matemorphism is considered the 

moment when among all rock forming phases absolute physical-chemical balance is formed 

(Dobretsov and others, 1972). The temperature interval is determined 100-3500C from rock absolute 

diagenesis up to its physical-chemical balance. 

 S. Korikovski (1979)  determines this temperature interval within 1500-3000C. He calls it 

antimetamorphism and divedes into anchizone and epizone (Korikovski, Putishts, 1999). Anchizone 

covers temperature interval-1500-2500C, metazone-2500-3000C, according to this author the 

lowtemperature regional metamorphism starts with green slate chlorite serritsit subfacies. Its 

formation temperature interval is 3000-3500C. T. Tsutsunava (2004) has analogical view as well. 

 N. Logvinenko (1984) distinguishes the catagenesis and metagenesis stages between 

diagenese and metamorphism by common temperature interval of 100-3500C. They for their part are 

divided into two early and late stages. the temperature interval of the earlier stage of catagenesis is 

100-1200C and of late stage is 120-2000C. Metagenesis earlier stage had been forming 200-3000C, 

late-300-3500C. Some researchers (U. Fife, F. Terner, J.Ferkhughen, 1962; Vikler, 1969, Mijasiro, 

1976) combine metamorphic transformations within 200-3500C with regional metamorphism 

starting-ceolyth and prenit-pumpelit facies. 

 Besides mentioned problematic petrologic problems the Transalazani Kakhetian 

lowtemperature regional metamorphism product investigation of lower middle jurassic is 

complicated because they have suffered dinamometamorphic, autometamorphic, contactthermal and 

hydrothermal metamorphism and it is dislocated by orogenic and postorogenic processes (folded, 

scaled and blocked).  

 

2. The Body 

  

In the region to be investigated there are newest and accordingly weakly converted Toarse 

Aalenian deposits. The toarse deposites are presented by two suites-Pankisi (TopchisHvili, 1996) 

and Duruji (Chikhradze, 1976) but Aalenian-by Almata suite (Topchishvili, 1969) or Almatian 

horizon (Vashakidze, 1985). The Duruji suite runs along Chelti-Shorokhevi. Its lower part is flyschy 

with clay-slate and aleurolyth of 1-5 sm stripes alternation. Flyschy pack turns into sandstone in the 

section upper part. Here the slice strength makes 5 m and more. 

 The Pankisi suite is presented by Alazani-Chelti and Shorokhevi-Mazimchai passages. The 

suite lower part like Duruji suite lower part is flyschy aleuro pelite stripe alternation that becomes 

uniform pelite-aleuropelit group sandstone of rare strength of 10-40 sm exfoliation. Duruji suite 

psamit and Pankisi aleuropelite groups alternate gradually along the rivers of shorokhevi and Chelti 

meridians. 

 Almatian suite is aleuropelite with psamite slice development in the upper part and basalt 

cushion like walls. The suite extends unbreak from Pankisi to Aserbaijan boarder and east too.  
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 Postdiagenic changing process is given in the pelitomorphic part that builds these suites. the 

last is pigmented with small dispersion carbon substance and its reaction week to the polarisation 

light is week. On the expence of claymineral change there appears a hydromica-chloride serrate 

scale weakly oriented on slateness. Also Quarts and plagioclase  seeds in pelitomorphic mass and  

sound clastic byotite scales of small size are being fixed.  

 Pelitomorphic mass is illit-montmorilonitic. According to X-ray structural reserches 

hydroclase in this case is of 1 md and 1 m type. 

 Postdiagenic conversion is weaker in sandstones and aleurolites. These rocks often get 

springy with stripe textures. Clastic minerals-quarts, average and sour plagioclase, sound byotite 

and montmorilonite illite and hydromica-chlorite plates. 

Volcanic formations are revealed in the upper top part of the section (cut). They are 

presented by basalt cushionlike long wall horizons of small strength in Shakriani mount area and in 

the Matsimi gorge. These rocks are comperatively sound. Their cushiony central part is of 

offitediabasic structure and it is built with good Labrador plagioclase and piroxen (dialag). Towards 

the cushiony crust the rock offite structure changes into porphire one the bulk mass of which is 

intersertal. Cushiony crust is vitrophirisc or criptocristal. The porphire gamonayofebi are albitizired 

with labrador and piroxen but microlites are presented by albiti-chlorite. Volcanic glass is less 

devitriphed and turns into albit-chlorite-quarts-calcit agregat. In the discussed toarse-aalenian 

terrigenic sediments the unchangeable and sound clastic (biodite, quarts, plagioclase) mineral 

presence together with autigenic-chlorite-hydromica minerals when hydromica is of 1md, 1 m type; 

also in the cushion lavas sund piroxen that remained unchangeable indicates less post diagenetic 

change of the complex. According to Logvinenko (1984) scheme we consider this change as 

adequate to catagenesis late stage. The toarse-aalenian sediments are changed by monotone clayslate 

(with urolite rare 0,5-3 sm stripes). Shrenari slate horizon the strength of which exceeds 1 km is 

widely developed not only in Kakheti region but along the caucasian south slope as a whole. 

It is dated funistically and is known as Tsiklauri suite (Topchishvili, 1996). 

Tsiklauri suite postdiagenetic change is felt not only in comparison with toarse-aalenian 

sediments but inside the suite itself – from roof to foot with change expansion. The change is seen 

both in slate perfection and in clay and clastic mineral change that build lyers. Perfection of 

slateness is seen in plate amount in standard bloks that make 4-5 plates in the upper top part of the 

suite and 8-10 plates at the foot. 

But the chlorinated – including hydromica clay minerals change almost absolutely by 

chlorite-hydromica assossiation from roof to foot.On the upper level of the suitehydromica is 

presented by 1m, 2m types, by the foot only 2m type is fixed. Clastic minerals are presented by 

quarts, plagioclase seeds and biotite scales. Quarts in the upper part of layers is stable, with round 

contours, towards the foot its corrosion is noticed, broken edge notch and a bit turbid plagioclase is 

gradually changed by sossurite mass absolutely. On the biotite plates the deeper the depth the more 

chlorite points and scales, though its original form and contours are always preserved. 

In the Tsiklauri suite upper part along the south slope the basalt effasive volcanic complex is 

widely presented. They are revealed in Kvachadali, Stori Kabali, Shromiskhevi, Lagodekhikhevi 
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and Masimi gorges. Volkanites with lavabreccia, cushiony lava extension, mass sand dyke bodies 

and tufflavas are presented. This texture and genetive variates give  isolated passages and they 

encounter in a way of intermoving formations. Their numerical relationsship in various outlet is 

different. In Kvachadala, for example, lavabreccias dominate and make 35%  of the complex. 

Cushiony lavas-25%, mass texture variates-20% and quarts epidotcarbonates vein saturated 

variates-10%, basalt complex belongs to subalkali range (Akimidze 2005). 

Basalts have suffered considerable postmagmatic changes out of which regional change is 

the same for all outlets of TransAlasani Kakheti. 

It is well shown (revealed) by planes coinsiding the budiniring-breccing-oriented sediment 

complex slate and original mineral change common character. 

Primary minerals (piroxene, plagiclase) in a form of relicts remain only in porphiry cropping 

out. They are  present in massiff cushiony texture rocks and  in some lavabreccia pieces. Relict 

plagioclase is of labrador-bitovnit group. It may be substituted for both albite, serricite scales, 

epidote seeds and for small agregate sossurite mass. 

Inside primery porphire piroxene contours the mineral corroded relict is noticed, mostly it is 

substituted for-actinolite, chlorite and sometimes prenite. Cushion like formation crust, lavabreccia 

and tuffbreccia cement are devitrificated glass that is turned into chlorite, actinolyth, calcite, 

apidotetsoite smallagregate mass. As it is seen from Tsiklauri suite sediment and its sinchrone basalt 

volcanic rock postdiagenetic change characteristic their, mentioned above their regional change 

corresponds to N. Logvinenko shceme metagenesis of earlier stage as a result of which a complex 

with clayslate aspide varieties and changed volkanites have been formed. 

In TransAlazani Kakheti region the oldest and consiquuently the deeply converted complex-

hetange-cinemure Story suite is presented by suite that is mapped in a kind of isolated outlet in 

rivers Story, Didkhevi, Lopota, Matsimi pools and Sperosa and Katsdagi (Aserbaijan) summits. 

In the lower part of the suite rough piece sediments dominate that are presented by changed 

arcose sandtones and gravelite packs-with inside formation conglomerate layers and phylitized 

aleuropelite packages. 

Rough clastik sediments grandually turn into changed aleuropelite and pelite rocks upward 

cut in which some turned into marble limestones and marble linses. 

At terrigenic sediment different levels volcanites are noticed of antidrome riolit-datsit-

andezi-basalt formation. Lower Lias volcanogenic-terrigenic complex is full of diabase subvolcanic 

(dyke, sands) bodies part of which is braccied and slated. Inspite of genetic and lythologic variaties 

the Story suite builder complexes regional metamorphic character is quite umform. 

In all massif built outlets of sandstones and gravelites leikocrate material in a kind of stripes 

and linses are noticed. 

They start to form in a quartsite type rock though they lose not principle alements of 

sedimentary rocks. 

Stripes mostly are conditioned by quarts that is presented by two genetic types-old, clastic 

and new generation. Clastik quarts is broken, serrated and corroded. It goes out wavelike. Quarts of  

new generation is sound, small cystalled-mobilized in a form of sripes and linses. There are no 
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blagioclase sound relicts any more though its primery contours filled with serritsite are fixed. 

Clastic byotite is converted into chlorite-serritsite as well. 

Gravelite and sandstone pelite cement like their layer separator pelite layers are converted 

into 14A II b type of chlorite and 2m1 serritsite-with caltsite. Clorite-serritsite agregate is adjusted to 

quarts linses and stripes and it gives the rock greenish colour and phillite shine. 

Regional metamorphic conversion is better revealed in the aleuropelite part of the suite. On 

the expence of cley slate 14A II V type chlorite 2 ms with serritsite and quarts-albite-serritsite slates 

are formed. 

The last appears at the expense of  stripes and slices. In the aleurite part quarts-albite 

association is also noticed to mobilize in a kind of stripes and linses. Not rarely we encounter 

carbonsubstance linselike formations, in parallel with oriented quarts-albite stripes. 

Regional conversions are mapped in carbon roks the outlests of which are mapped best of all 

in Lopoti vealley. Here marble layers and linses are revealed which strength ranges between 1-40m. 

They are ignored at 100-700m. Marbles are small-equalseed rocks, uniform at strength they are 

situated in clorite – serritsite albit slates and not rarely they contain analogical stripes of 3-5sm 

strength. 

Regional metamorphic conversions, naturally, covered also sedimentary complexes 

synchronic antidrome riolite-datstite-andesite-basalt volcanites. This formation is most fully 

presented at TransAlazani Kakheti Katsdagi summit in a form of unite tectonic-volcanic structures 

(Benidze and others, 1979; Benidze, 1987 ). They are presented by effusive and subvolcanic fase 

rocks. Sour and averege sourness members of the formation are accompanied by piroclastic 

formations. To the metamorpic conversion the rocks of different composition response differently, 

to some extent, though they have common features as well-volcanic glass complete devitrification 

and dark mineral (piroxen) phenocrystall total amphibolisation-chloritisation. As a result of 

keratofir (riodatsites, datsites) and their piroclast conversion 

chlorite+muskovite(serrate)+quarts+calcit+epidote+sphen are obtained. In products converting 

andezite, andezibasalt and basalt the outigenic mineral asssociation is enriched by albite and 

actionole but it misses muscovite. Instead of epidote (or together with it) tsiosite and clinotsosite are 

presented. 

As it is clear from the material mentioned above the Story suite builder complect has 

suffered the most intensive regional metamorphic conversion in TransAlasani Kakheti lower-midlle 

jurassic sediment section. At this stage of conversion in sedimantary rocks the stripe textures 

appear. Gravelites and sandstones convert into quartsized and philitized varietes and carbonates-into 

smallseed marbles. At this stage in pelitolythes hydromica-2m1 goes to 2m1 serritsites (or 

muskovite), relict byotite is completely substituted for 2m1 serritsite and 14A IIb type chlorite. At 

the same time in sour and average sourness volcanites chlorite-serritsite (muscovite)-quarts are 

formed, in root volcanites-actinilite-chlorite-albite-epidote mineral association. 

This metamorphic conversion corresponds N. Korikovsky (1999) antimetamorfism epozone, 

that corresponds N. Logvinenko (1984), postdiagenetic conversion metagenesis of late stage. 
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3. Conlusion 

 

This  Caucasion south slope terrigenic lower-middle jurassic sediments have suffered three 

stage of  postdiagenic conversion: late catagenesis, early metagenesis and late metagenesis. 

Coming back to Coucasian southern slope lower-middlejurassic sediment perspective 

problem of metamorphogenic gold mineralization according to the given analysis we consider 

perspective both  Story suite formed at the late metagene period isn the across Alasani Kakheti 

territory and its analogs in the slate series of Caucasian Southern slote. More than that in recent 

period gold content in the range of  0,25-10g is fixed in lump of coal tests in the Story suite (just in 

the Story Velley) (Akimidze, Akimidze, 2008). 

Determination of favourable levels for hydrocarbon compound formotion is of practical 

importance. According to the given date the favourable conditions for oil generation in the region 

should have been created in the Pankisi suite of toarse age and almati suite of alenian age at the late 

catagene stage of postdigenetic conversion.  

Favourable surroundings for gas generetion should have been created at the early stage of 

Tsiklauri suite metagenese stage of  Plins back age. As to hydrocarbon compound migretion and 

field formation problem in the region it is the object of special investigation in the future. 
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kavkasionis qveda-Suaiuruli fiqlebrivi terigenuli wyebebis 

metamorfizmisaTvis alazangaRma kaxeTis magaliTze. kk..  aaqqiimmiiZZee.. 
 ganxilulia kavkasionis samxreTi ferdis qveda-Sua iuruli wyebebis postdiagenezuri  

regionaluri metamorfizis sakiTxebi alazangaRma kaxeTis magaliTze. gamoyofilia postdiagenezuri 

gardaqmnis sami_katagenezis  gviandeli, metagenezis adreuli da metagenezis  gviandeli etapi. danaleqi 

da vulkanuri kompleqsebis antimetamorfuli gardaqmnis fonze aris mcdeloba metamorfogenul oqroze 

gamoiyos perspeqtiuli naleqebi da naxSirwyalbadis  naerTebis warmoqmnisaTvis xelsayreli  etapebi 

regionSi. 

sakvanZo sityvebi: katagenezi metagenezi, qani, komleqsi. 

 

CAUCSIAN LOWER-MIDDLEJURASSIC SLATY TERRIGENIC SUITE 

AFTER THE EXAMPLE OF TRANSALAZANI KAKHETI. K. Akimidze. 
The article deals with regional postdiagenic metamorphic problems of caucasian south slope lower 

middle jurassic suite after the example of TransAlasani Kakheti. Three stages of postdiagenic conversion are  

distinguished: late catagenesis, early catagenesis and late catagenesise. Against the background of the 

antimetamorfic conversion of Sedimentary and volcanic complexes mineral resources there is some attempt 

to distinguish perspective deposits on the metamorphic gold and favourable stages for hydrocarbon 

compound in the region. 

Key words: catagenesits, metagenesis, layer, complex. 

 

К МЕТАМОРФИЗМУ НИЖНЕ-СРЕДНЕЮРСКИХ СЛАНЦЕВЫХ ТЕРРИГЕННЫХ 

СВИТ КАВКАЗА НА ПРИМЕРЕ ЗААЛАЗАНСКОЙ КАХЕТИИ. Акимидзе А.  
 Рассмотрены вопросы постдиагенетического регионального метаморфизма нижне-средне-

юрских  свит Южного склона  Большого  Кавказа на примере  заалазанской  Кахетии. Выделены 3 

этапа постдиагенетического  преобразования-поздний катагенез, ранний метагенез и поздний 

метагенез . На фоне анхиметаморфического преобразования  осадочных  и вулканических комплексов  

делается попытка выделения  перспективных  отложений на метаморфогенное  золото и выявление  

благоприятных этапов  для образования  углеводородов  в регионе.  

Ключевые слова:   катагенез; метагенез; порода; комплекс. 
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baTumis navTobterminalze API-ASTM-isa da  

ISO-9001-2000 standartebis danergvis zogierTi aspeqti 
 

1. Sesavali 

 

dResdReobiT saxelmwifo da 
kerZo sawarmoo struqturebi saqar-
TveloSi orientirdeba saerTaSori-
so API-ASTM-isa da ISO-9001-2000 
standartebis moTxovnebis Sesabami-
sad, rac uzrunvelyofs warmoebis 
menejmentis koordinirebul marTvas, 
gamoSvebuli produqciis xarisxis 
dadgenisa da misi drouli miwode-
bis mizniT. 

aRniSnuli saerTaSoriso evro-
standartebis gamoyeneba gulisxmobs 
calkeul sawarmoo obieqtebze 

standartiT gaTvaliswinebuli sazomi xelsawyoebis teqnikis srulyofas, 
gazomvis sizustes, momsaxurebis 
komforts (sxvadasxva procedu-
ris Catarebis dros) da produ-
qtis xarisxis stabilurobis 
SenarCunebas, Senaxvis pirobebSi. 
aqedan gamomdinare, saerTaSori-
so API-ASTM-isa da ISO-9001-2000 
standartebis gamoyeneba baTumis 
navTobterminalis sxvadasxva sa-
warmoo ubanze, obieqtebze miza-
nSewonilia da warmoadgens mni-
Svnelovan interess terminalis 

optimizaciisa da msoflio bazarze misi sayovelTao 
aRiarebasTan dakavSirebiT.  

 

2. ZiriTadi nawili 
 

Cven mier Srs univeristetis sainJinro-teqnologiuri fakultetis da 

baTumis terminalis saswavlo centris bazaze SemuSavebul iqna saswavlo 
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sawarmoo proeqti, romelic iTvaliswinebs baTumis navTobterminalze 

saerTaSoriso standartebis danergvas. 

nebismieri saerTaSoriso standarti iTvaliswinebs momsaxurebis 

Semdeg aspeqtebs: 

1. navTobproduqtis miRebas; 

2. n/ produqtis Senaxvas da dabinavebas; 

3. n/produqtis xarisxis gansazRvras da mis SenarCunebas; 

4. n/produqtis droul gadatvirTvas, minimaluri danakargebiT. 

zogadi saxiT ISO-9000:2000 standartis warmoebis menejmentis sistemis 

koncefcialuri modeli mocemulia sqemaze (nax. 1). igi agebulia 

momxmareblis moTxovnis principze da misi dakmayofilebis Sedegebze. 

iTvaliswinebs warmoebis yvela saxis resursis efeqtur marTvas, kadrebis 

profesiul da procesul midgomas, urTierTmomgebiani poziciebis 

damyarebas da miRebuli produqtis srulyofil analizs. 

 

 
nax.1. xarisxis menejmentis sistemis modeli 

 

warmodgenili modeli moicavs saerTaSoriso standartis yvela 

moTxovnas, magram ar moicavs im detalur procesebs, romelic 

uzrunvelyofs maT warmatebul mimdinareobas. 
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organizacia, sadac xdeba am standartebis danergva, valdebulia 

daadginos am procesebis mimdinareobis Tanamimdevroba, ganaxorcielos 

masze monitoringi da gaanalizos igi. 

Cven mier Seswavlil iqna saerTaSoriso, evro API-ASTM-isa da ISO-

9001-2000 standartebis danergvis zogierTi aspeqti, danergili procesebis 

mimdinareobis Tanamimdevroba da monitoringis Sedegebi navTobterminalis 

sxvadasxva sawarmoo ubanze n/produqtis eqspluataciis (Senaxva-

gadatvirTvis operaciebis) dros. 

navTobterminalis sarezervuaro parki dakompleqtebulia sxvadasxva 

konstruqciis (vertikaluri da horizotaluri tipis) mqone rezervuarebis 

erTiobliobiT, romelic saWiroebs sistematur momsaxurebas kvalificiuri 

personalisa da Tanamedrove teqnikiT aRWurvili xelsawyoebis gamoyenebiT. 

erT-erTi mTavari operacia, romelic warmoebs sarezervuaro parkSi 

aris sinjis aRebis procedura. ГОСТ-is mixedviT sinjis aReba 

rezervuarebSi (vertikaluri tipis) xdeba Semdegi wesis dacviT (nax. 2): 
 

 
nax. 2 

pirveli sinji iReba rezervuaris zemo fenidan 25 sm qvemoT, me-2 

sinji _ rezervuaris Sua fenidan, xolo me-3 sinji _ rezervuaris qvemo 

fenidan. kompozitis sinji mzaddeba TanafardobiT: 1 : 3 : 1. 

saerTaSoriso API-ASTM standartis mixedviT sinji iReba rezervua-

ris zemo fenidan 15 sm qvemoT, me-2 sinji Sua da me-3 sinji rezervuaris 

qvemo fenidan. kompoziciuri sinji mzaddeba SefardebiT: 1 : 1 : 1 (ix. nax 2). 
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API-ASTM standartis mixedviT cilindruli formis rezervuaridan 

sinjis aReba warmoebs cxrilSi mocemuli wesiT. 
 

miTiTeba horizontaluri, cilinduli rezervuaridan sinjis aRebisaTvis 

 

siTxis 

done % 

aRebis done diametrulad 
kompoziciuri sinji, 

Tanafardoba 

zemo Sua qvemo zemo Sua qvemo 

100 80 50 20 3 4 3 

90 75 50 20 3 4 3 

80 70 50 20 2 5 3 

70  50 20  6 4 

60  50 20  5 5 

50  40 20  4 6 

40   20   10 

30   15   10 

20   10   10 

10   5   10 

 

realuri cvlilebebi iqna Setanili gasazomi xelsawyoebis mimarTac. 

Tu ГОСТ-is mixedviT temperatura izomeba aluminis garsacmiani 

TermometriT, API-ASTM standartiT temperaturis gazomva iTvaliswinebs 

spilenZis garsacmiani Termometris gamoyenebas. Tanamedrove ISO-9001-2000 

standarti iTvaliswinebs temperaturis gazomvas cifruli ekranis mqone 

Termometris gamoyenebiT, igi dakompleqtebulia cifruli ekranisagan, 

sakontaqto moZravi kabelisa da Stekerisagan, rac uzrunvelyofs 

temperaturis gazomvas rezervuaris nebismier simaRleze (nax. 3). 

nax. 3 

aRniSnul standartebs Soris principuli gansxvaveba ar aris. aris 

mxolod gansxvavebuli moTxovnebi, romlebsac iTvaliswinebs calkeuli 
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kompaniis interesebi. magaliTad, ZiriTadi gansxvaveba ГОСТ standartsa da 

ASTM-API-s Soris ar SeimCneva, Tu ar miviRebT mxedvelobaSi im cvlilebas, 

romelic dakavSirebulia gazomvis teqnikasTan. ase, mag., ГОСТ standartis 

mixedviT S gogirdis gansazRvra n\produqtSi warmoebs potenciometruli 

meTodiT, misi analizis msvlelobas sWirdeba 40 wuTi. aparaturuli mowyo-

biloba moicavs ramdenime xelsawyos gamoyenebas, rogoricaa, potenciome-

tri, kalomelis da minis eleqtruli mowyobiloba avtomaturi titrebisa-

Tvis, voltmetri (eleqtro) mgrZnobelobiT  2mB. satitri biuretebi (10 

ml) da bevri sxva. igive parametri (S-is Semcveloba) navTobproduqtSi izo-

meba rentgeno-fluorescentruli speqtroskopiuli xelsawyos gamoyenebiT 

(ASTM-is D 4294-98 standartiT), romelic warmoadgens Zvirad Rirebul 

xelsawyos potenciometrTan SedarebiT, magram gamoirCeva gazomvis sizus-

tiT da drois minimaluri danakargiT. 

ГОСТ-190 iTvaliswinebs navTobproduqtis simkvrivis gansazRvras  

20C-ze areometris gamoyenebiT. es procedurebi moiTxovs drois gaxangr-

Zlivebis xarjebs, xolo  SemoTavazebuli API - ASTM standarti D 4052-96 

iTvaliswinebs navTobproduqtis simkvrivis gansazRvras cifruli meTodiT. 

misi gazomvis drois xangrZlivoba Seadgens 3 wuTs. aRniSnulidan gamomdi-

nare, mizanSewonilia saerTaSoriso standartebis danergva navTobtermi-

nalis yvela obieqtze, rac uzrunvelyofs navTobproduqtebis eqspluataci-

uri momsaxurebis optimizacias, produqtis Senaxvas, misi xarisxis 

SenarCunebasa da droul miwodebas daniSnulebis adgilze. 

 

 3. daskvna 
 

proeqtSi naCvenebia saerTaSoriso standartebis upiratesoba saxel-

mwifo ГОСТ standartebTan SedarebiT. rekomendebulia aRniSnuli standar-

tebis gamoyeneba ara marto baTumis, aramed Cveni regionis sxva termina-

lebzec. 
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UDC 665(035)                                                                                   N. Mamulaishvili,  T. Gendzekhadze,  

                                                                                                        Z. Megrelishvili, T. Khitarishvili 
 

SOME ASPECTS OF INTRODUCTION FPI-ASTM Т ISO-9001 

THE INTERNATIONAL STANDARDS ON THE BATUMI 

TERMINAL 

 

1. Introduction 

 

Nowadays the state and private-productive structures in Georgia are oriented according the 

demand of the international standards, providing manufacture coordinating management,  to 

determine the production quality and its duly delivery to the consumer. 

Application of European standards means improvement of techniques of measuring devices 

on separate sites of manufacture, comfort of service and provides stability of quality of transported 

production in conditions of storage. 

Proceeding from the aforesaid, application of these standards in Batumi oil terminal is 

expedient, and is of significant interest in connection terminal optimization and its recognition in 

the international market. 

 

2. The Body 

 

Based on the Faculty Engineering Technological Faculty of Shota Rustaveli State University 

and the educational center of the Batumi terminal,  the research--production project has been 

developed that provides some aspects of introduction of the international standards on the Batumi 

terminal. 
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Any state standardization of manufacture considers the follouring:  

1. Reserving and storage of oil products. 

2. Definition and retain of quality of products. 

3. Duly transport with slightest losses. 

The conceptual model of the given Euro-standard is given in fig. 1. It reflects integration of 

system of the requirement of the consumer and results of its satisfaction. 

It provides efficient control of all productive resources, positions approach from a position 

of process, with the purpose of maintenance mutually advantageous. 

The presented model includes all requirements of the international standards, but does not 

contain detailed processes that provide successfuly implementation of these processes. 

The organization where the introduction of these standards takesplace is obliged to establish 

sequence of implementation of these processes, to provide monitoring on them and analyze it. 

We have studied some aspects of introduction of these international standards, and installed 

sequence of these processes and results of monitoring under operating conditions.  

Reservoirs of Batumi oil terminal are complected with the tanks of various designs and 

purposes, that heed regular qualified service and application of measuring devices.  

One of the principle operations of service of reservouars is test taking.  

test taking according to GOST from the tank of vertical type is carrying out as follows rules: 

(pic .2) the First test is taken from the top part of the tank at the distance of 25 cm second test is 

taken from the the middle part, and third from the bottom layer of the tank. Composite is test 

prepareds (1 : 3 : 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Under standards  API ASTM test is taken from the top layer of the tank at distance of 15 cm, 

second test from an middle layer, 3-rd test from the bottom layer of the tank. Composite test is done 

(1: 1: 1). 

Instruction for test taking from the cylindrical tank; 
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Level of a 

liquid in % 

Level sample selection diametrically Level sample selection diametrically 

Top The middle Bottom Top The middle Bottom 

100 80 50 20 3 4 3 

90 75 50 20 3 4 3 

80 70 50 20 2 5 3 

70  50 20  6 4 

60  50 20  5 5 

50  40 20  4 6 

40   20   10 

30   15   10 

20   10   10 

10   5   10 

Real changes have been introduced for measuring devices, as well.  

The thermometer is complected: with 1) the digital screen; 2) contact long cable with the tip, 

providing measurement of temperature of a product at any level of the tank. See fig. 3. 

There is no basic difference between these standards but there are only different approaches 

and the requirements of companies. In particular concerning measuring techniques. 

 

 

 

 

 

 

 

 

 

 
 

Figure 3. Thermometers with the digital screen 

 

By GOST standard Ssulphur definition oil products is carried out by means potentiometric 

method of  It takes 40 minutes, besides the hardware equipment application includes several 

devices: potentiometer kalomel and glass electric equipment for automatic titres voltmeter, etc.  

The standard of GOST-190 provides definition density of product; at 200С-а by means of 

aerometer procedure borrow a lot of operation (measurement, calculation) and time. (15 minutes) as 

under standards Д4052-96 procedure borrows only 3 minutes. 

Analyzing above specified aspects, introducing API-ASTM and ISO-9000: 2000 

international European standards based on the Batumi terminal expediently also are represented 

with successful interest, with the purpose of optimization of process of operation and service of the 

terminal. 
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3. Conclusion 

 

It is shown advantage of application of the international standard in comparison of GOST. 

Introduction of the international standards on other terminals of our region is recommended. 
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baTumis navTobterminalze API-ASTM-isa da ISO-9001-2000 standarte-

bis danergvis zogierTi aspeqti. nn..  mmaammuullaaSSvviillii,,  zz..  mmeeggrreelliiSSvviillii,,  tt..  

ggeennZZeexxaaZZee,,  TT..  xxiiTTaarriiSSvviillii..      

naSromSi ganxilulia saerTaSoriso API-ASTM da ISO 9000:2000 standartebis 

danergvis proeqtis ZiriTadi aspeqtebi. mocemulia xarisxis menejmentis sistemis ZiriTadi 

koncefcialuri modeli. naCvenebia saerTaSoriso API-ASTM –is da ISO 9000:2000 upiratesoba 

ГОСТ –is standartebTan SedarebiT. 

sakvanZo sityvebi: saerTaSoriso standarti, koncepcialuri modeli, xarisxis menejmentis 

sistema, danergvis ZiriTadi aspeqtebi, navTobis terminali, procesebis monitiringi. 

 
SSOOMMEE  AASSPPEECCTTSS  OOFF  IINNTTRROODDUUCCTTIIOONN  FFPPII--AASSTTMM  ТТ  IISSOO--99000011  TTHHEE  

IINNTTEERRNNAATTIIOONNAALL  SSTTAANNDDAARRDDSS  OONN  TTHHEE  BBAATTUUMMII  TTEERRMMIINNAALL..  N. Mamulaishvili,  

T. Gendzekhadze, Z. Megrelishvili, T. Khitarishvili. 

The work deals with the basic aspects of international API-ASTM and ISO 9000:2000 standard 

project introduction. The quality management system principle conceptual model is given. Innternational API-

ASTM and ISO 9000:2000 advantage is shown compared with ГОСТ-standards.  

Key words:  international standards, conceptual model, system of quality of management, the basic aspects 

of introduction, the oil terminal, monitoring of processes. 

 
ННЕЕККООТТООРРЫЫЕЕ  ААССППЕЕККТТЫЫ  ВВННЕЕДДРРЕЕННИИЯЯ  ММЕЕЖЖДДУУННААРРООДДННЫЫХХ  ССТТААННДДААРРТТООВВ  FFPPII--AASSTTMM  ТТ  

IISSOO--99000011--22000000  ННАА  ББААТТУУММССККООММ  ТТЕЕРРММИИННААЛЛЕЕ..    ММааммууллаашшввииллии  НН..ДД..,,  ММееггррееллиишшввииллии  ЗЗ..НН..,,  

ГГееннддззееххааддззее  ТТ..  ЕЕ..,,  ХХииттаарриишшввииллии  ТТ..ДД..      

В работе рассмотрены основные аспекты проекта внедрения международных 

стандартов API-ASTM  и ISO 9000-2000 на Батумском терминале; представлена 

концептуальныая модель системы менеджмента качества. Показано преимущество данного 

стандарта по сравнению с ГОСТ-ами. 

ККллююччееввыыее  ссллоовваа::  международные стандарты; концептуальная модель: система менеджмента 

качества; основные аспекты внедрения; нефтяной терминал; мониторинг процессов. 
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gguurraamm  vvaarrSSaalloommiiZZee,,  

saqarTvelos da ukrainis sa-

inJinro akademiebis akademi-

kosi, stu-s `navTobisa da 

gazis teqnologiis~ departa-

mentis Tvmjdomare, teqnikis 
mecnierebaTa doqtori,  

profesori 

  
  

dd..  ggaajjiieevvii--SSeennggeelliiaa,,  
  

qimiur mecn. doqtori, 

profesori, eqsperti 

 

 

 

 

 

uak 665.612/63                                          g. varSalomiZe, d. gajievi-Sengelia 

 

saqarTvelos navTobis, gazis, gadamuSavebis 

mokle mimoxilva da aRdgena-aRorZinebis 

programa 

 

1. Sesavali 
 

mineraluri sawvavi 

 

navTobsa da naxSirwyal-

badovan airs saqarTvelos eko-

nomikis ganviTarebaSi mniSvne-

lovani adgili ukavia. maTi 

mopovebis zrda da gadamuSaveba 

asaxavs mecnierebis da teqno-

logiis dones qveyanaSi. 

mecnierul-teqnologiur-

ad gaazrebuli, ekonomikurad 

da ekologiurad dasabuTebuli 

programis uqonlobis gamo, amJamad mopovebuli 

navTobi saqarTveloSi praqtikulad ar gadamuSavdeba 

da misi realizacia xorcieldeba sazRvargareT, xo-

lo navTobis Tanmxlebi airi fuWad iwvis CiraRdanze.  

aRniSnulidan gamomdinare, warmodgenil naSromSi mokled ganixileba 

Semdegi sakiTxebi: 

-energoresursebis gamoyenebis problemebi msofliosa da saqarTve-

loSi; 

-saqarTvelos navTobgazmopovebis mrewvelobis mdgomareobis mimoxi-

lva da aRorZinebis programa; 

-saqarTveloSi navTobisa da gazis gadamuSavebis mdgomareobis 

mimoxilva da perspeqtivebi; 

-saqarTveloSi mopovebuli sasaqonlo navTobidan da misi Tanmxlebi 

naxSirwyalbadovani airidan strategiulad mniSvnelovani, Zvirad Rirebu-

li samamulo navTobproduqtebis warmoebis aRdgenis programa. 

amJamad, saqarTvelo mTlianad damokidebulia importirebul sxvada-

sxva saxis navTobproduqtebze. 
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Cveni mTavari mizania uaxloes momavalSi kvalificiurad ganxorciel-

des arsebuli dabaldebitiani sabadoebis reabilitacia, axali sabadoebis 

aRmoCena, mciretoniani, rentabeluri navTobis da gazis gadamuSavebis 

mrewvelobis aRdgena, qveynisaTvis strategiulad saWiro, Zvirad Rirebuli 

navTobproduqtebis warmoeba, sasaqonlo navTobis eqsportis SezRudva, 

axali samuSao adgilebis gamovlena da ekosistemis dacva. 

naSromis bolos mocemulia samgorisa da taribanis navTobSemkrebi 

punqtidan aRebuli navTobebis kompaundirebuli narevis arasiRrmuli 

gadamuSavebis sqema, naxSirwyalbadovani gamxsnelebis - dizelis sawvavis, 

mazuTis warmoebis, agreTve navToburi, naxSirwyalbaduri gazis gamoyenebis 

da finansuri monacemebi. 

 

2. ZiriTadi nawili 
 

energoresursebis gamoyenebis problemebi da perspeqtivebi  

msofliosa da saqarTveloSi 

 

Tanamedrove civilizaciis arsebobis mTavar pirobas warmoadgens 

energoresursebis gamoyeneba. energoresursSi igulisxmeba energiis yvela 

bunebrivi wyaro, romelic SeiZleba gardaiqmnas sxvadasxva saxis gamoyene-

bad energiad. 

ganasxvaveben energetikul resursebs: araaRwarmoebads anu iseT 

energoresursebs, romelTa maragi xelaxla ar ivseba da TandaTan mcirdeba 

gamoyenebisas (navTobi, bunebrivi naxSirwyalbadovani airi, qvanaxSiri da 

mura naxSiri, wvadi fiqlebi, torfi, birTvuli sawvavi da a.S.); aRwarmoeba-

ds anu iseT energoresursebs, romelTa mudmivi ganaxleba xdeba (mzis, 

qaris, hidro, geoTermuli da a.S.). ekologiur aspeqtSi umetesi sisufTaviT 

gamoirCeva aRwarmoebadi energoresursebi. 

msoflio energobalansis struqtura mocemul periodSi gamoiyureba 

Semdegi saxiT (%): navTobi_38, bunebrivi airi_23, qvanaxSiri_29, bunebrivi 

energia_4, aRwarmoebadi resursebi (hidroenergiasTan erTad) _6 [1]. rogorc 

Cans, msoflio energomoxmarebis 90% uzrunvelyofilia naxSirbadSemcveli 

wiaRiseuliT, romelTa danaxarjis siCqare weliwadSi milionobiT aRemate-

ba maTi bunebrivi dagrovebis siCqares dedamiwis wiaRSi. aseTi movlena 

gansakuTrebiT aisaxeba navTobze, romelic didi xania iTvleba tradiciul 

energoresursad. Uukve amoRebulia daZiebuli navTobis msoflio maragis 

naxevari, xolo raime mniSvnelovani Semomateba uaxloes momavalSi mosalo-

dneli ar aris. amasTan, SeiniSneba misi mopovebis Seneleba da garTuleba, 

mcirdeba axali sabadoebis gaxsna. Ees SenarCundeba Semdeg wlebSic. 
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Tanamedrove ekonomikis ZiriTadi araaRwarmoebadi energoresursebis 

fasi ganuxrelad izrdeba Semdegi TanamimdevrobiT: navTi > bunebrivi airi 

> naxSiri. navTobze fasebis uwyveti zrda iRebs mudmiv xasiaTs. erTi 

barelis fasma ukve gadaaWarba 100 amerikul dolars. kacobrioba dgas 

morigi energokrizisis da, Sesabamisad, ekonomikuri krizisis  winaSe. 

naSromis [1] avtoris azriT, aRniSnuli procesis aRqma, rogorc 

krizisisa, araswori iqneba, adgili aqvs msoflio ekonomikis gadasvlas ia-

fi navTobis gamoyenebidan Zviri navTobis gamoyenebisaken. amitom aucilebe-

lia navTobis yairaTiani moxmareba da sawvavi mimarTulebiT misi gamoye-

nebis SezRudva. 

msoflioSi mopovebuli navTobis 90% mimarTulia sawvavi daniSnule-

bis navTobproduqtebis misaRebad, xolo navTobqimiuri saWiroebisaTvis  

gamoiyeneba  navTobis  mxolod 10%. miuxedavad imisa, rom navTobis 

danaxarji sawvavze 9-jer aRemateba navTobqimiuri miznebiT gamoyenebul 

raodenobas - navTobqimiuri produqciis saerTo Rirebuleba mravaljer 

aWarbebs yvela navToburi sawvavis fass da, amdenad, navTobqimiuri mima-

rTulebis gamoyeneba perspeqtiulia. 

jer kidev XIX saukuneSi, afasebda ra navTobSi Semaval naxSirwayl-

badebs, d. mendeleevi aRniSnavda, rom navTobi, upirveles yovlisa, aris 

qimiuri nedleuli. 

navTobisa da bunebrivi naxSirwyalbaduri airis gamoyeneba energiis 

misaRebad perspeqtivaSi gvesaxeba Zalze araracionalurad, vinaidan momava-

lSi energia SeiZleba miRebul iqnes sxva xerxebiT, xolo `Savi oqros~ da 

bunebrivi airis Semcvlelis moZebna didad gaWirdeba. perspeqtivaSi navTo-

bis da bunebrivi airis xarjvis gamoricxva sawvavi mimarTulebiT aris 

upirvelesi da TvalnaTeli gza maTi ekonomiisa. 

bunebrivi airis msoflio maragebi navTobTan SedarebiT gacilebiT 

didia. amasTan, prognozebi mudmivad icvleba gazrdis mimarTulebiT. bune-

brivi airis  saxelwodebaSi igulisxmeba meTani, rameTu misi Semcveloba 

airebSi meryeobs 70-dan 99%-mde. arsebobs aseve bunebrivi airebi, romlebic  

arian  navTobis da naxSiris sabadoebSi. Zalze didia aratradiciuli mara-

gebi, kerZod, naxSirbaduli meTanisa, romlis wliuri mopoveba aSS-Si 

Seadgens 35 mlrd m3. bunebrivi airis ZiriTadi resursebi Tavmoyrilia 

axlo aRmosavleTsa da ruseTSi. ruseTi akontrolebs agreTve Turqmenuli 

airis miwodebas msoflio bazarze, magistraluri navTobsadenebis qselis 

gavliT, rac ruseTs aqcevs wamyvan energoqveyanad XXI saukuneSi. 

bunebrivi airi abiogenuria, e.i. navTobisa da naxSirisgan gansxvavebiT 

misi klasikuri sabadoebis gverdiT arseboben sxva potenciuri energo-

wyaroebi, romelTa mniSvneloba msoflio energobalansSi gamovlindeba 
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uaxloes momavalSi. kerZod, esaa bunebrivi airis kristalhidratebi. iTvle-

ba, rom 200-600 m siRrmeze arsebuli msoflio okeanis fskeris 90% warmo-

adgens momavalSi naxSirwyalbadTa mopovebis msxvil potenciur rezervs. 

mopovebuli bunebrivi airis mxolod 5% moixmareba qimiur da 

navTobqimiur mrewvelobaSi. danarCeni miemarTeba Cveulebriv sawvavad. 

ekologiuri TvalTaxedviT, bunebrivi airi, rogorc energomatarebe-

li, misi uSualo gamoyenebisas da rogorc nedleuli, qimiur da navTobqi-

miur mrewvelobaSi, gamoirCeva ukeTesi perspeqtivebiT, vidre navTobi da 

qvanaxSiri. rogorc sawvavi bunebrivi da navToburi airebi floben udao 

upiratesobas sawvavis sxva saxeobebTan SedarebiT, teqnikur-ekonomikuri da 

ekologiuri TvalTaxedviT. airadi sawvavis upiratesoba TxevadTan Sedare-

biT, pirvel rigSi, ganpirobebulia TviT airadi sawvavis bunebiT, romelic 

Seicavs wyalbads gacilebiT meti raodenobiT, vidre Txevadi. naxSirway-

lbadur airebSi naxSirbadis naklebi Semcveloba amcirebs atmosferoSi 

gamonabolqvi naxSirmJava airis raodenobas. airadi sawvavis gamoyeneba 

arsebiTad amcirebs sawvavis xarjs. airadi sawvavi 2_3-jer iafia benzinze. 

qvanaxSiris msoflio maragi mravali TanrigiT aRemateba navTobur 

resursebs da igi SeiZleba gvqondes araerT saukunes. misi maragi msof-

lioSi ganawilebulia ufro Tanabrad, vidre navTobisa. ruseTi, aSS da 

CineTi floben qvanaxSiris msoflio resursebis 26% da mudmivad zrdian 

misi mopovebis tempebs. CineTSi qvanaxSiri uzrunvelyofs eleqtroenergiis 

gamomuSavebis 75%. aSS-Si qvanaxSiris 50% meti iwvis TbosadgurTa 

sacecxlurebSi, rac ekologiurad arcTu usafrTxoa. aSS-Si SemuSavebulia 

qvanaxSiridan energiis miRebis ekologiurad sufTa meTodebi. XXI 

saukuneSi naxSiris eleqtrosadguri sawvavad gamoiyenebs ara TviT naxSirs, 

aramed misi gazifikaciiT miRebul sinTezairs an wyalbads. 

naxSiris gazifikacia, romelic farTod gamoiyeneboda uwin, XX 

saukunis meore naxevris navTobqimiuri bumis Semdeg kargavs Tavis pozici-

ebs. amJamad mxolod firma “Salos” samxreT afrikaSi naxSiris sinTezairidan 

awarmoebs benzins, gazoils da parafinebs. qarxnis jamuri warmadoba aris 

weliwadSi ≈ 5 mln t. mosalodnelia, rom uaxloes momavalSi naxSiris, 

rogorc qimiuri nedleulis,  mniSvneloba moimatebs. 

amJamad mecnierebi da mewarmeebi cdiloben Seqmnan saerTo proeqtebi 

wyalbadis misaRebad, raTa momavalSi miiRon energia. aSS energetikis mi-

nistri sp. brahami mouwodebs msoflio Tanamegobrobas aqtiurad miiRos mo-

nawileoba wyalbadidan energiis misaRebad gamiznuli teqnologiebis Semu-

SavebaSi. es Seamcirebs msoflio energetikis damokidebulebas navTobze [2]. 

gamodis, rom saWiroa moiZebnos ara axali energowyaro, aramed 

efeqturi meTodebi ukve arsebuli energoresursebis gardaqmnisa iseT 
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energiad, romelic xelsayreli iqneba momxmareblisTvis gadasacemad 

mrewvelobaSi, transportze, sayofacxovrebo miznebisaTvis. 

amJamad Zneli saTqmelia wyalbadis miRebis romeli meTodi iqneba 

momavalSi ekonomikurad da ekologiurad misaRebi energetikisaTvis. magram 

aSkaraa, rom wyalbadis sawvavis miReba wylidan, amasTan farTo masStabiT, 

arcTu mosalodneli saqmea. rogorc amtkiceben naSromSi [1], sruliad Tva-

lsaCinoa, rom vimyofebiT axali _ wyalbadis energetikuli eris karibWeze. 

ukanasknel wlebSi farTod ganixileba wyalbadis gamoyenebis 

SesaZlebloba Sigawvis ZravebSi. uaxlesi monacemebis Tanaxmad, vaSingtonSi 

ukve muSaobs ramdenime gasamarTi sadguri msgavsi tipis sawvaviT. 

evrokomisiis prognoziT, 2020 wlisTvis alternatiul sawvavebs 

Soris wamyvan adgils daikavebs biosawvavi (15%) da bunebrivi airi (10%) [3]. 

Bbiodizelis nedleulad gamoiyeneba mcenareuli zeTebi (soio, rafsi, 

mdogvi, simindi, araqisi, bamba, kuntuJi, palma), cxoveluri cximebi da 

sakvebis narCenebi (kvebis mrewvelobis sawarmoTa mier gamomuSavebuli 

mcenareuli zeTebi). 

biodizeli warmoadgens cximovan mJavaTa monoalkilur eTerebs, 

romlebic miiReba spirtebTan (meTanoli, eTanoli) eTerifikaciis Sedegad. 

igi SeiZleba gamoyenebul iqnes dizelis Zravebis gasamarTad rogorc 

sufTa saxiT (aSS-Si igi aRiniSneba B100), iseve ganzavebuli tradiciuli, 

navToburi dizelis sawvaviT (B20), romelic Sedgeba 20% biodizelisa da 

80% tradiciuli dizelisagan. aSS erovnuli biodizelis sabWos (National 

Biodiezel Board) monacemebiT, biodizelis sawvavi 5%-iT ufro ekonomiuria da 

5%-iT ufro energotevadi, vidre tradiciuli. 

biodizelis umsxviles mwarmoeblebs warmoadgens evropa, kerZod, 

germania. biodizelis saxelmwifo programebi miRebulia aSS-Si, ruseTSi, 

safrangeTSi, avstriaSi, braziliaSi da a.S. 

naTelia, rom kacobrioba dgas mrewvelobis axali dargis – biodi-

zelis sawvavis warmoebis mijnaze. 

malaizia 2006 wlidan srulad gadava saavtomobilo transportis  

gamarTvaze eTanoliT, romelic ekologiurad ufro sufTa sawvavia benzin-

Tan SedarebiT. 

ukanasknel xans, mineralur sacx zeTebze moTxovnilebis zrdasTan 

erTad, bazarze nedli navTobis gaZvirebasTan da navToburi warmoSobis 

narCenebiT garemos dabinZurebasTan dakavSirebiT, msoflios mraval qveya-

naSi yuradReba mieqca namuSevari sacxi zeTebis Segrovebas da xelmeored 

gamoyenebas. magaliTad, aSS-Si namuSevari zeTebis wliuri xarji 45%-ia. 

Zalze gaizarda interesi naxSirwyalbaduri airebis qimiur 

gadamuSavebaze, raTa maTgan miRebul iqnes ekologiurad sufTa sawvavi da 
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Rirebuli qimiuri produqtebi. sazRvargareT mas aRniSnaven GTL (Gaz-To-

Liquid). bunebrivi airis konversiis yvelaze didtonaJian produqts warmoa-

dgens meTanoli, romlis wliuri warmoeba ukve aRwevs 35 mln t, zrdis 

mudmivi tendenciiT. ekonomiurad gacilebiT ufro momgebiania meTanolis 

gadamuSaveba benzinSi. 

mniSvnelovania meTanolis da izobuTilenis  safuZvelze meTil-

mesameuli- buTilis eTeris warmoeba, romelsac iyeneben danamatis (10-20%) 

saxiT benzinebSi, raTa gaizardos oqtanuri ricxvi. Nnairgvari naxSirwyal-

baduri nedleulis misaRebad meTanoli ganicdis dehidratacias. am dros 

warmoiqmneba dimeTilis eTeri (dme). dme da benzinis sinTezi –axali 

mimarTulebaa bunebrivi airis gardaqmnisa Zravs sawvavad. rogorc moelian, 

dme gaxdeba XXI saukunis dizelis sawvavi. 

dResdReobiT msoflio energomoxmarebis zrda nawilobriv kompensir-

deba atomuri energetikis wilis zrdiT. 

mimdinare saukuneSi ganxorcieldeba intensiuri gadasvla ekologiu-

rad sufTa aRwarmoebad energiis wyaroebze (mze, hidro, geoTermuli energ-

ia, qari, biomasa da sxv.). zemoTqmulTan dakavSirebiT, axali, aratradiciu-

li energiis wyaroTa Zieba iqneba Tanamedroveobis aqtualuri problema. 

Eenergiis aRwarmoebadi wyaroebidan umetesad mniSvnelovani da perspeq-

tiulia mzis radiaciis energia. mzis energiis gamoyeneba mizanSewonilad iTv-

leba, rodesac mzis radiacia aWarbebs 120 kvt.sT/m2 wliurad. wliuri nakadi 

mzis radiaciisa sxvadasxva qveynisTvis gansxvavebulia: aSS-Si igi aRwevs 1600-

2100, avstriaSi-1900-2100, kviprosze 1600, azerbaijanSi 1600-1800 kvt.sT/m2 . 

aSS-Si gaTbobasa da gacxelebaze mzis energiis gamoyenebis wili aRwevs 

energomoxmarebis saerTo balansis 7%. amasTan, mzis sadgurebis da koleqto-

rebis farTobebis zoma Seadgens 10 mln m2 . israelSi gaTbobasa da gacxele-

baze daxarjuli energiis 65% modis mzis energiaze. aparaturis farTobi 

Seadgens 1.72 mln m2. avstriaSi es maCveneblebi aRwevs 37 da 30%. gaTvlebis 

Tanaxmad, azerbaijanSi 1.2 mln m2 (120 ha anu 1.2 km2 ) farTobidan miRebulma 

energiam SeiZleba dafaros respublikis mTeli energomoTxovnilebis 30%. 

arsebobs mzis energiis utilizaciis sxva gzebi, maT Soris, mziuri 

fotoeleqtruli sadgurebis gamoyeneba. 

dedamiwaze wylis uzarmazari resursebia. potenciuri hidroenergoresu-

rsebi esaa wylis resursebi, romelic SeiZleba gamoyenebul iqnes hidroe-

leqtrosadgurTa mSeneblobisTvis [4]. hidroenergetikis ZiriTadi amocanaa 

hidroenergoresursebis optimaluri gamoyenebis gzebis Zieba da realizacia.  

aRwarmoabadi energoresursebis erT-erTi saintereso saxea geoTermu-

li energia. dedamiwis geoTermuli potenciali aseve mniSvnelovania. amJam-

ad gamoiyeneba cxeli, Termuli wylebis energia. magaliTad, dasavleT 
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evropaSi geoTermuli eleqtrosadgurebis simZlavre, romlebic iyeneben 

Termuli wylebis siTbos, Seadgens 472 mgvt, maT Soris espaneTSi - 440 

mgvt, islandiaSi - 32 mgvt. navTobis eqsportior qveyanaTa Soris  geoTer-

mul eleqtrosadgurTa mSeneblobis dargSi liderTa poziciebi uWiravT 

meqsikasa da indonezias. iaponia, romelic praqtiulad mTlianad damokide-

bulia navTobis eqsportze, flobs geoTermuli energiis garkveul marags. 

eleqtroenergiis misaRebad misi gamoyenebisas iaponiam SeiZleba dafaros 

moTxovnilebis 15%. 

qaris energia warmoadgens perspeqtiul, ekonomikurad realur saxes  

aRwarmoebadi energiis misaRebad. aSS-sa da dasavleT evropis rig qveynebSi 

qaris energetikuli danadgarebi ganixileba, rogorc komerciulad mizan-

Sewonili wyaroebi damatebiTi energiis misaRebad. ZiriTad energowyaroebs 

kvlav miekuTvneba Tbo- da hidroeleqtrosadgurebi. aSS-Si qaris energe-

tikis ganviTarebis ZiriTadi mizania navTobis importis Semcireba. Tumca 

dasavleT evropaSi qaris energetikis masStabi CamorCeba amerikuls, rig 

qveynebSi qaris energetika daikavebs kuTvnil adgils energetikuli 

balansis dagegmvisas. 

araaRwarmoebadi da aRwarmoebadi energoresursebis gamoyenebis prob-

lemebi da perspeqtivebi aqtualuria saqarTvelosTvisac. unda aRiniSnos, 

rom saqarTvelo arc warsulSi da arc dReisaTvis ar miekuTvneba navTobis 

da gazis mwarmoebel wamyvan qveyanas. 1986-1991 wlebSi mopovebuli navTobis 

raodenoba 180 aT. t weliwadSi, xolo 2007 wels navTobis mopoveba Semci-

rda daaxloebiT 60 aT. tonamde. 2007 w. `saqnavTobma~ ganicada reorganiza-

cia da energetikis saministrosTan Camoyalibda `saqarTvelos navTobis da 

gazis korporacia~. misi politika gaxda ara navTobis mopovebis zrda an 

gadamuSaveba, aramed mopovebuli navTobis eqsporti qveynis gareT da, 

sabolood, navTobis sabadoebis privatizacia. 

Tu navTobis da bunebrivi airis mopoveba mocemul periodSi aseT 

mdgomareobaSi aRmoCnda, sxva suraTia qvanaxSiris mrewvelobaSi. qarTvel 

geologTa ukanaskneli monacemebis Tanaxmad, qvanaxSiris balansuri maragi 

Seadgens 443 mln. t, xolo prognozuli _ 745 mln.t (tyibuli-Saori, axal-

cixe, axalqalaqi, tyvarCeli). saqarTvelos qvanaxSiri maCveneblebiT savse-

biT gamosadegia sawvavis, qimiuri produqtebis da naxevarproduqtebis 

misaRebad. aseve didi praqtikuli mniSvneloba aqvs mis Tanmxleb naxSirway-

lbadur airs. 

qveynisTvis didi mniSvneloba aqvs wyalbadis resurss. Savi zRva 

unikaluria Tavisi ganlagebiT da qimiuri SedgenilobiT. igi warmoadgens 

msoflioSi anaerobul rezervuars, romlis 92% Seadgens gogirdwyalba-

diani wyali. Sav zRvaSi gogirdwyalbadis Semcveloba Seadgens 7-8 mlrd. 
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t, romlis yovelwliuri matebaa 70-80 mln. t. misi eleqtroliziT SeiZleba 

energetikuli wyalbadis miReba. am mizniT umTavresi roli eniWeba qveynis 

energoresursebs. gamoricxuli ar aris Savi zRvis saqarTvelos seqtorSi 

meTanis maragis arseboba myari airhidratebis saxiT. 

saqarTveloSi aris udidesi potenciuri SesaZlebloba energiis aRwa-

rmoebadi saxeebis gamoyenebisa. saqarTvelo ganTavsebulia mniSvnelovan 

geoklimatur sartyelSi da flobs aRwarmoebadi energiis resursebis did 

marags – mze, hidroenergia, geoTermuli wylebi, qari, biomasa da a.S. 

saqarTvelos gaaCnia mziuri radiaciis ulevi resursebi. igi Sedis 

e.w. `mziur sartyelSi~. ase, magaliTad, mzis naTebis wliuri xangrZlivoba 

umetes raionebSi Seadgens 2000-2500 sT (220-250 dRe) weliwadSi. mzis 

energiis gamoyenebis yvelaze Sesaferisi pirobebiT xasiaTdeba samxreT 

saqarTvelos mTianeTi, Siraqis veli, Tbilisi, Telavi, soxumi da sxva. 

saqarTveloSi koncentrirebulia amierkavkasiis mTeli potenciuri 

hidroresursebis 70%-ze meti. amitom pirveli rigis amocanad gvesaxeba misi 

maqsimaluri aTviseba. qveynis energomomaragebis dargSi, hidroenergetikis 

gansakuTrebuli mniSvnelobis gamo, udidesi mniSvneloba eniWeba xangrZliv 

da usafrTxo eqspluataciis da energiis gamomuSavebis gazrdas axali 

didi, saSualo da mcire hes-ebis mSeneblobis xarjze. 

energiis aRwarmoebadi saxeobidan Cveni qveynisTvis mniSvnelovania 

geoTermuli energia. geoTermuli wylebis wliuri mopoveba Seadgens 8.6 

mln m3 weliwadSi (35-38 aT. m3 dRe-RameSi). amJamad geoTemuli wylis 

mopoveba xdeba 23 sabadoze, romelic gamovlenilia zugdidis, oCamCiris, 

galis, xobis, vanis, samtrediis raionebSi, Tbilisis SemogarenSi. 

geoTermuli wylis maragi (temperaturiT 70-1000𝐶) prognozirdeba 450 aT. m3 

dRe-RameSi. prognozuli da saeqspluatacio maragebis 70% ganTavsebulia 

dasavleT saqarTveloSi, danarCeni – qarTlis velze, Tbilisis SemogarenSi 

da samxreT saqarTvelos mTianeTSi. 

qaris energoresursebi, romelTac mniSvneloba aqvT eleqtroenergiis  

avtonomiurad gamomuSavebisTvis, moipoveba uReltexilebze da kavkasionis, 

TrialeTis da lixis qedebis Txemebze (mamisonis da cxrawyaros uReltexile-

bi, sabueTis mTa), samxreT saqarTvelos mTianeTi (faravnis tba), kaxaberis ve-

li da kolxidis dablobis centraluri nawili. mTlianad saqarTveloSi qar-

is erT danadgarze (diametriT 6 m) SeiZleba yovelwliurad miRebul iqnes 

210-230 mgvt eleqtroenergia (anu 1,2 mln t pirobiTi sawvavis ekvivalenturi). 

rogorc miaxloebiTi da saorientacio gaTvlebi gviCvenebs, mzis 

hidro da geoTermuli wylebis, qaris energoresursebis  gamoyeneba saqarT-

veloSi yovelwliurad mogvcems 3.6-4.0 mln t pirobiTi sawvavis  ekonomias. 
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qveynisTvis arcTu umniSvneloa biomasis gamoyeneba biodizelis war-

moebisaTvis, romlis safuZveli iqneba saqarTvelos an importuli navTobis 

dizelis fraqciebi. msxviltonaJiani warmoebis garda, biodizelis miReba 

CvenSi SeiZleba fermeruli meurneobis pirobebSi. magaliTad, `germanul~ 

variantSi fermerebi yiduloben mcire warmadobis danadgarebs (300-3000 

t/weliwadSi) da damoukideblad mohyavT rafsi, xolo misgan iReben 

biosawvavs sakuTari transportisTvis. 

saqarTveloSi seriozuli yuradReba unda mieqces namuSevari minera-

luri zeTebis Segrovebas, gadamuSavebas da xelaxal gamoyenebas. 

zemoTqmulTan erTad, saqarTveloSi aris mecnierul-teqnikuri poten-

ciali da infrastruqtura energiis misaRebad sakmarisi raodenobiT, sakuTa-

ri moTxovnilebis dasakmayofileblad, mkacri ekologiuri normebis dacviT. 

cota xnis win kompaniam RAND gamoaqveyna masStaburi kvleva `globa-

luri teqnologiuri revolucia~, romelSic gakeTebulia prognozi, rom 

uaxloes aTwleulSi ganviTardeba mecnierul-teqnikuri mimarTulebebi: 

iafi mzis energiis gamoyeneba; ekologiurad sufTa warmoeba; e.w. hibriduli 

avtomobilebi, romlebic gamoiyeneben ara marto benzins, aramed sxva 

energomatareblebs; yvela qveyana gamoavlens Tavis sakuTar, xSirad unika-

lur midgomas aRniSnuli sakiTxebisadmi. saqarTvelosac moelis  arsebiTi 

Zalisxmeva problemebis gadasaWrelad. 

perspeqtivaSi aRwarmoebadi energiis wyaroebis gamoyeneba qveyanaSi 

gamoaTavisuflebs moxmarebidan araaRwarmoebadi nedleulis resurss, 

kerZod, navTobs, sawvavi daniSnulebis navTobproduqtebs, bunebriv airs, rac 

migviyvans sazRvargareTidan maTi importis Semcirebamde, samamulo maRalxa-

risxovani navTobis gamoyenebamde mciretonaJian navTobproduqtTa misaRebad. 

amisTvis saWiroa, rom sazogadoebis da mmarTveli wreebis mentalite-

ti orientirebul iqnes investirebisken saqarTveloSi samecniero-kvleviTi 

muSaobis mimarTulebiT. gamonakliss SeiZleba warmoadgendes momsaxurebis 

is sferoebi, romelTa ganxorcieleba SeuZlebelia adgilobriv sawarmoebSi. 

aseTia, mokled, problemaTa ZiriTadi debulebani da perspeqtivebi 

aRwarmoebadi da araaRwarmoebadi energiis wyaroebis gamoyenebisa msofli-

osa da saqarTveloSi [5]. 

 

3. daskvna 
 

amgvarad, SemoTavazebuli programis Tanaxmad unda ganviTardes saqar-

Tvelos navTobgazmopovebis mrewveloba. mopovebuli sasaqonlo navTobi da 

misi Tanmxlebi naxSirwyalbadovani airi gadamuSavebuli iqnas qveynisaTvis 

saWiro strategiulad mniSvnelovani, ZviradRirebul navTobproduqtebad.  
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gagrZeleba ixileT Semdeg nomerSi. 
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saqarTvelos navTobis, gazis gadamuSavebis mokle mimoxilva da 

aRdgena-aRorZinebis programa. gg..  vvaarrSSaalloommiiZZee,,  dd..  ggaajjiieevvii.. 
naSromSi, naCvenebia rom mecnierul-teqnologiurad gaazrebuli, ekonomikurad da ekologiurad 

dasabuTebuli programis uqonlobis gamo, amJamad mopovebuli navTobi saqarTveloSi praqtikulad ar 

gadamuSavdeba da misi realizacia xorcieldeba sazRvargareT, xolo navTobis Tanmxlebi naxSirwyalbado-

vani airi fuWad iwvis CiraRdanze. aRniSnulidan gamomdinare, SemoTavazebulia saqarTvelos navTobis da 

gazis gadamuSavebis mokle mimoxilva da aRdgena-aRorZinebis programa.  

sakvanZo sityvebi: energoresursebi, navTobi, gazi, naxSiri, aRorZinebadi energoresursebi, araRorZinebadi 

energoresursebi. 

 

SHORT REVIEW OF GEORGIAN GAS, OIL REFINING AND REHABILI-

TATION PROGRAM. G. Varshalomidze,  D. Gajieff. 
The work deals with the problem of absence of the scientific-technologically developed program and 

economica-ecologically proved one. As a result at present the oil produced in Georgia fails to be refined in 

Georgia and its realization is being carried out abroad. The hydrocarbon gas accompanying oil is burning 

waste. Hence a short review on oil and gas rehabilitation  has been offered in the work.  

Key words: power resources, oil, gas, refining, ecologically proved, hydrocarbon gas.  

 
КРАТКИЙ ОБЗОР ПРОГРАММЫ ВОССТАНОВЛЕНИЯ И ВОЗОБНОВЛЕНИЯ 

ПЕРЕРАБОТКИ НЕФТИ И ГАЗА ГРУЗИИ. Варшаломидзе Г., Гаджиев Д. 
В работе показано, что в настоящее время из-за отсутствия научно-технической, экономически и экологи-

чески обоснованной программы, произведенная в Грузии нефть практически не перерабатывается и реализуется за 

пределами страны, а газ сжигается  на факеле. Исходя из сказанного, предлагаются краткие сообщения о программе 

возрождения  нефтегазовой промышленности и переработке нефти в ценные нефтепродукты.  

Ключевые слова: энергоресурсы; нефть; газ; уголь; возобновляемые энергоресурсы; невозобновляемые энер-

горесурсы. 
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dd..  ggaajjiieevvii--SSeennggeelliiaa,,  
  

qimiur mecn. doqtori, 

profesori, eqsperti 

 

 

 

 

 

uak 665.612/63                                                        d. gajievi-Sengelia 

 

saqarTvelos avtotransportisa da sawvavis 

xarisxis gavlena garemos dabinZurebaze  

 

1. Sesavali 

 

ganvlil XX saukunes marTebulad uwodeben atomuri 

energiis, kosmosis, eleqtronikis, kibernetikis saukunes, magram 

igi, upirveles yovlisa, darCeba avtomobilizaciis erad.  

saavtomobilo da sxva saxis transportis farTod 

gavrceleba warmoadgens Tanamedrove sazogadoebis teqnikuri 

progresis erT-erTi yvelaze ufro damaxasiaTebeli niSans. 

avtomobilebis raodenoba amJamad Cven planetaze asobiT 

milions aRwevs.  

avtomobilebis raodenobis aseTi zrda, bunebrivia, dakav-

Sirebulia ZravebisaTvis benzinis an dizelis sawvavis warmoebasTan. dReisaTvis msof-

lioSi mopovebuli navTobis daaxloebiT 90% gamoiyeneba sawvavi daniSnulebis navTob-

produqtebis sawarmoeblad, romlebic uzrunvelyofen samoqalaqo, samxedro, sazRvao 

da saaviacio transportis funqcionirebas, Tboeleqtrosadgurebis muSaobas da a.S.  
 

2. ZiriTadi nawili 
 

karbiuratorul ZravebSi benzinis srulwvas adgili ara aqvs. arasruli wva 

gansakuTrebiT vlindeba Zveli avtomobilebis ZravebSi da qalaqis pirobebSi dabali 

siCqariT moZraobisas. amitom, msoflios, da maT Soris, saqarTvelos didi qalaqebis 

garemos dabinZurebis ZiriTad mizezs warmoadgens avtotransporti da maT mier 

gamoyenebuli sawvavis xarisxi. avtotransporti agreTve didi raodenobiT moixmars 

atmosferul Jangbads. 

avtotransportis gamonabolqvi airebi maRaltoqsikuri qimiuri naerTebia da 

adamianis organizmisa da mcenareebisaTvis saSiS garemos qmnian. msoflio saavtomobilo 

parki yovelwliurad atmosferoSi maRaldispersiuli aerozolis saxiT didi 

raodenobiT tyvias gamotyorcnis. sawvavis arasruli wvis Sedegad yovelwliurad 

atmosferoSi 60 mln tona naxSirbadis monoqsidi xvdeba.  

sasaqonlo benzinebis warmoebas, romlebic pasuxoben Tanamedrove saavtomobilo 

Zravebis moTxovnebs, win uswrebs navTobidan da gazidan rogorc bazuri, aseve 

maRaloqtanuri komponentebis miRebis rTuli mravalstadiani procesi maRal 

temperaturasa da wnevaze, sxvadasxva katalizatoris Tanaobisas. maT navTobgada-
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mamuSavebel qarxnebSi awarmoeben arsebuli teqnologiebis SesaZleblobis mixedviT. 

warmoeba xorcieldeba navTobidan gamoyofili Txevadi fraqciebis an naxSirwyalbado-

vani airebis gadamuSavebiT, sxvadasxva teqnologiis gamoyenebiT.  sabazo benzinebad 

umTavresad gamoiyeneba teqnikuri benzini, miRebuli navTobis pirdapiri gamoxdiT, 

katalizuri krekingiT, dakoqsvis procesiT, riformingiT, izoformingiT, hidrokre-

kingiT da sxva. sabazo produqtebis paralelurad, calke blokSi amzadeben 

maRaloqtanur komponentebs_izomerizatebs, alkilatebs, pirolizis hidrogawmendil 

Txevad produqtebs, agreTve msubuq butan-butilenur naerTebs da sxva.  

bazuri benzinebi da maRaloqtanuri produqtebi gansxvavdeba TavianTi TvisebebiT.  

bazuri navTobproduqtebis da maRaloqtanuri komponentebis Sesabamisi hinopo-

rciebiT SereviT (kompaundirebiT) da Semdgom warmoebis dasrulebis stadiaSi 

misarTis, kerZod, eTiluri siTxis an spirtis, eTeris damatebiT mzadeba standartis 

moTxovnilebis Sesabamisi sasaqonlo benzinebis sxvadasxva markebi.  

zemoaRniSnul produqtTa Tanafardoba gansazRvravs sasaqonlo benzinis oqtanur 

ricxvs, fraqciul Sedgenilobas, tyviis, benzolis, gogirdis raodenobas, qimiur da 

fizikur stabilurobas da sxva parametrebs. rac ufro maRalia benzinis oqtanuri 

ricxvi, naklebia masSi tyvia, benzoli (an saerTod gamoricxulia), gogirdi, aromatu-

li naxSirwyalbadebi, miT ufro maRalia misi xarisxi  da mcirea uaryofiTi gavlena 

Zravasa da garemoze.  

Tanamedrove periodSi msoflioSi ZiriTadad iwarmoeba oTxi xarisxis sasaqonlo 

benzini markirebuli oqtanuri ricxviT (kvleviTi meTodiT): normali-80; regulari-91; 

premiumi-95 da superi-98. umravles qveyanaSi iwarmoeba, rogorc wesi, ori markis 

benzini –regulari da normali, xolo zogierT regionSi mcire raodenobiT mzaddeba 

umaRlesi oqtanuri ricxvis benzini_superi. 

naklebad ganviTarebuli qveynebis navTobgadamamuSavebel qarxnebs Tanamedrove 

maRali teqnologiuri simZlavre ar gaaCniaT, ris gamoc iZulebuli arian maRaloqta-

nuri ricxvis benzinebis misaRebad eTilis siTxe (tetsaeTil tyviisa da gamomtanis - 

bromeTanis, dibromeTanis narevi) gamoiyenon. aseTi receptiT warmoebul benzinebs 

eTilirebuls uwodeben.  misi momzadeba bevrad ekonomiuria, vinaidan araeTilirebuli 

maRaloqtanuri sasaqonlo benzinis warmoeba dakavSirebulia siZneleebTan da didi 

raodenobiT sxva maRaloqtanuri komponentebis gamoyenebasTan. 

avtotransportSi Txevad benzinTan erTad sawvav produqtad gamoiyeneba 

SekumSuli naxSirwyalbadovani airi. ukanasknelis oqtanuri ricxvi bevrad maRalia 

benzinTan SedarebiT, vinaidan masSi Semavali naxSirwyalbadebi Seicavs didi raodenobiT 

wyalbads da naklebad naxSirbads, ris gamoc wvis produqtebSi mcirea naxSirbadis 

monooqsidis raodenoba. ukanasknel periodSi intensiurad viTardeba biosawvavis 

warmoeba. wyalbadi warmoadgens idealur sawvavs. is gamoiyeneba avtomobilebSi.   
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 mTel msoflioSi navTobgadamamuSavebeli qarxnebis globaluri problemaa awar-

moon maRaloqtanuri sasaqonlo benzinebi tyviis, benzolis, gogirdis da aromatuli 

naxSirwyalbadebis naklebi SemcvelobiT, e.i. iseTi maRali xarisxis saavtomobilo 

sawvavi, romelic mTlianad pasuxobs ~kanons haeris sisufTaveze~. 

 avtotransportis mier gamotyorcnili gamonabolqvi airebi, atmosferos, 

saerTod garemos abinZurebs araorganuli (naxSirbadis, azotis, gogirdis oqsidebiT, 

tyviis naerTebiT, da organuli (daumwvari naxSirwyalbadebi, gansakuTrebiT benzoli, 

naxSirwyalbadebis arasruli daJangvis produqtebi - aldehidebi, ketonebi da sxv.) 

nivTierebebiT. maTi raodenoba mravaljer aWarbebs atmosferoSi sxva (eleqtro-, Tboe-

lsadgurebis da sxva sayofacxovrebo) obieqtebis mier gamoyofili mavne nivTierebebis 

saerTo maCvenebels. 

 naxSirwyalbadis monoqsidi Zlier Sxamiani gazia. igi ukavSirdeba sisxlis 

hemoglobins da aferxebs Jangbadis transports organizmSi. naxSiris orJangi iwvevs 

planetis globalur gaTbobas. gogirdis dioqsidi iwvevs sasunTqi gzebis daavadebebs 

da miekuTvneba kidev ufro mavne da koroziuli moqmedebis nivTierebebs.  

 azotis oqsidi warmoiqmneba haeris azotis JangbadTan urTierTqmedebisas Zrave-

bSi, igi iseve moqmedebs adamianis organizmze, rogorc naxSirwyalbadis monoqsisidi. 

 eTilirebuli benzinis gamoyenebisas warmoqmnili tyvia da misi naerTebi iwvevs 

adamianis nerviuli sistemis dazianebas (gansakuTrebiT bavSvebSi). 

 tyviiT da misi naerTebiT organizmis mcired mowamvlis drosac ki xdeba 

fizikuri ganviTarebis, zrdis daqveiTeba, mcirdeba sisxlSi hemoglobinisa da 

eriTrocitebis raodenoba. 

 haerSi tyviis raodenobis zRvrulad daSvebuli koncentracia dakanonebuli 

limitis (0,013 mg/l) zemoT gansakuTrebiT saSiSia qalaqSi mcxovrebi Cvilebisa da 

moxucebisaTvis, iwvevs zrdasruli mosaxleobis hipetroful da kardiovaskularul 

daavadebebs.  

 amerikis mecnierebma daadgines, rom tyvia, manganumi da maTi  naerTebi uaryofiT 

zemoqmedebas axdens ara mxolod adamianis fizikur janmrTelobaze, aramed sazogadoe-

bis socialur sijansaRezec: iwvevs danaSaulebaTa provocirebas, xels uwyobs adamianis 

aramotivirebul agresiulobis zrdas. 

 garemos evropis ekonomikuri ganviTarebis rekomendaciiT, tetraeTiltyviis 

gamoyeneba dasavleT evropaSi akrZalulia. naklebad ganviTarebuli qveynebi ki isev 

iyeneben am iaf da efeqtur danamats. 

 zemoTqmulidan gamomdinare, mTel msoflioSi, garemos dacvis moTxovnis 

Sesabamisad xorcieldeba RonisZiebebi benzinis oqtanuri ricxvis asamaRleblad tyviisa 

da manganumis Semcveli danamatebis gamoyenebis gamosaricxad, araeTilirebul, ekolo-

giurad sufTa benzinebis warmoebaze gadasasvlelad. 
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 1992 wlidan, benzinis warmoebis saerTo moculobaSi, araeTilirebuli benzinis 

wili aSS-Si 90% aWarbebs, germaniSi-70%, ruseTSi-27,8%; iaponiaSi, avstraSi, Sveica-

riaSi da sxva ganviTarebul qveynebSi gamoiyeneba mxolod araeTilirebuli benzinebi. 

 benzinebi  ara marto zrdis namwvwarmoqmnas ZravaSi, auaresebs mis dabaltempe-

raturul Tvisebebs, zrdis sawvavis SemRvrevisa da gayinvis temperaturas, aramed 

toqsikurad moqmedebs cocxal organizmze. seriozul saSiSroebas warmoadgens benzoli 

an misi metabolizmis produqtebis citotoqsikuri moqmedeba. am dros qveiTdeba 

sunTqvis procesi ujredebsa da Zvlis tvinSi, SeiniSneba limfocitoqsikuri efeqti, 

izrdeba funqciurad Secvlili ujredebis raodenoba. is axdens pirdapir damazianebel 

qmedebas JangviT procesebze sisxlwarmomqmnel qsovilebSi.  

 yovelive zemoTqmulis gaTvaliswinebiT, aSS-s Sromis dacvis federaluri 

administraciis mier benzoli Setanilia yvelaze saSiSi nivTierebebis siaSi. 

 1990 wels aSS kongresis mier miRebulia kanoni haeris sisufTavis Sesaxeb, rom-

lis Tanaxmadac benzolis Semcveloba sasaqonlo benzinebSi ar unda aRematebodes 1,5%, 

evropis qveynebSi es zRvari meryeobs 2-3% farglebSi, xolo ruseTSi Seadgens ara 

umetes 5%-s. 

 aseve metad yuradsaRebia gamonabolqvi airebis Semadgeneli kancerogenuri 

policikluri aramatuli naxSirwyalbadi 3,4-benzpireni.  

 perspeqtiuli moTxovnilebis Tanaxmad, sasaqonlo benzinebis SedgenilobaSi gogi-

rdis, ujeri da aromatuli naxSirwyalbadebis da, gansakuTrebiT, benzolis Semcveloba 

mkveTrad unda Semcirdes. kerZod, iwarmoeba araeTilirebuli benzini, romelSic 

aramatuli naxSirwyalbadebis Semcveloba Seesabameba 35%, benzolis - 1,0-08%, gogir-

dis - 0,001%-s.  

 dizelis sawvavSi gogirdis raodenoba Semcirdeba 0,030-0,0010% mde, xolo 

aromatuli  naxSirwyalbadebi - 10%-mde. 

 aSS-sa da evropis qveynebSi miRebulia ekologiuri programebi, romlebic 

iTvaliswineben reformirebuli benzinebis warmoebas: evro-superi-1,2,3 da evro-super-4, 

agreTve perspeqtiuli dizelis sawvavi.  

saqarTvelo dReisaTvis ar miekuTvneba navTobis, naxSirwyalbadovani gazis 

msxvil mompovebel da gadamamuSavebel, wamyvan regions, is mTlianadaa damokidebuli 

importirebul sawvav navTobproduqtebze. 

sasaqonlo benzinis, dizelis sawvavis da sxva navTobproduqtebis Semotana 

sazRvargareTidan da maTi realizacia Siga bazarze xorcieldeba sxvadasxva kompaniebis 

mier. kerZod~, visol petrolgum jorjia~ ~lukoil-jorjia~, ~rompetrol-jorjia~, 

~ekojorjia~, sokar petrolgum jorjia~ da a.S. 

saqarTvelos navTobproduqtebis mwarmoebelTa, importiorTa da momxmarebelTa 

kavSiris monacemebis Tanaxmad, qveyanaSi Semosuli sasaqonlo sawvavis raodenoba 2007 
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wels Seadgina: benzini-383 aT. t, dizelis sawvavi-344 aT. t da naxSirbadovani airi 1 

mlrd m3.  

aRniSnuli navTobproduqtebis importi ZiriTadad xorcieldeba rumineTidan, 

saberZneTidan, italiidan da azerbaijanidan. 

sawvavis importiorTa kompetenturobasa da saqmianobaze bevradaa damokidebuli 

avtotransportis ekonomikis ganviTareba, saxelmwifo Tavdacvis Zliereba  da garemos 

dabinZureba.  

saerTod saavtomobilo benzinis xarisxi mkacrad regulirdeba da kontroldeba 

saxelmwifos standartiT. standartis Sesabamisad, sasaqonlo benzinis xarisxSi  guli-

sxmoben Tvisebebis erTobliobas, romelic ganapirobebs mis vargisobas daniSnulebisa-

mebr gamosayeneblad. am ganmartebaSi xazgasmulia sasaqonlo benzinze mTavari moTxovna 

- daakmayofilos avtomobilis garkveuli moTxovnileba da ar daazianos garemomcveli 

are. xarisxis kriteriumi, romelic moyvanilia standartSi saxelmZRvanelod, 

gamoiyeneba sasaqonlo navTobproduqtebis gamsaRebeli organoebis, importiorebis da 

momxmareblebis mier.  

Tu sawarmos mier warmoebuli benzinis an dizelis sawvavis xarisxi ar 

akmayofilebs standartis moTxovnebs an Segnebulad falsificirebulia, is pasuxs agebs 

sisxlis samarTlis winaSe.   

wina wlebSi sasaqonlo benzinebze samamulo standartis uqonlobis gamo 

saqarTveloSi gamoiyeneboda ruseTis saxelmwifo standarti ГОСТ 2084-77. 

ruseTSi sawvavis oqtanuri ricxvis asamaRleblad farTod gamoiyeneba 

eTilirebis xerxi. ukanasknel wlebSi evropuli qveynebis moTxovnilebis Tanaxmad, 

benzinis xarisxTan da ekologiasTan dakavSirebiT, ruseTis standartizaciis komitetis 

mier SemuSavebul iqna ГОСТ 51105-97 ~sawvavi Sigawvis ZravebisaTvis~. 

standarti gaTvaliswinebulia ruseTis navTobgadamamuSavebeli qarxnis mier 

warmoebuli benzinebisaTvis.  

2000 wels ruseTis standart ГОСТ51105-Si moyvanili gamoyenebis sfero, 

normatiuli miTiTebani, klasifikacia, miReba, gamocdis wesebi da a.S. gadaTargmnil iqna 

qarTul enaze da Seiqmna ~erovnuli~ standarti sst 41:2000 ~sawvavi Sigawvis Zravebi-

saTvis~. standarti damtkicebulia da SemoRebulia yofili saqarTvelos saqstandartis 

2000 wlis 24 agvistos #137 brZanebiT.  

zemoaRniSnuli qveynebidan importirebuli sasaqonlo benzinis sertifikatebi 

xarisxze, tyviis, benzolis, gogirdis da aromatuli naxSirbadebis Semcveloba 

akmayofilebs saqarTvelos ~erovnuli~ standartis moTxovnilebebs.  

rumineTSi, saberZneTSi, italiaSi warmoebuli sasaqonlo  benzinebi Seicavs 

naklebi raodenobiT tyvias, benzols, gogirds  da sxva mavne nivTierebebs, vinaidan 

gamoyenebulia spirtebi (meTanoli, eTanoli da sxv), rac amcirebs sawvavis gaSvebis 

unaris Tvisebebs, TbowarmoSobis SesaZleblobas, mcire temperaturis pirobebSi adgili 
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aqvs dayofas da sawvavis TviTRirebulebis zrdas. miuxedavad aRniSnulisa, isini 

akmayofileben Tanamedrove evrostandartis moTxovnilebebs.  

sasaqonlo benzinis warmoebidan dawyebuli da avtotranspotis sawvavi avzis 

Sevsebamde, ganviTarebul evropul qveynebSi saTanado kompetenturi organoebis mier 

sistematurad kontroldeba sawvavis xarisxi.  sasaqonlo benzini sertifikaciiT xari-

sxze, qveyanaSi importirebis Semdeg xvdeba terminalSi da benzingasamarT sadgurebSi, 

sadac advilad SeiZleba xarisxis Secvla. ase, rom importirebuli benzini sertifika-

ciT xarisxze SeiZleba iyos namdvili, magram realizebadi saqoneli - gayalbebuli. zo-

gierT SemTxvevaSi ~gonivrul zRvars~  ar icaven. es gansakuTrebiT advilad gansaxor-

cielebelia im qveynebSi, sadac ar arsebobs oficialuri saxelmwifo organo, romelic 

SeZlebs gaakontrolos importirebuli da realizebadi navTobproduqtebis xarisxi. 

unda aRiniSnos, rom ekologiuri viTareba saqarTvelos did qalaqebSi Zalze 

daZabulia saTbobis namwvis didi raodenobiT dagrovebis gamo, amitom gadaudebel 

amocanas warmoadgens centralizebuli, kompetenturi, Tanamedrove aparaturiT, maRal-

kvalificiuri specialistebiT (navTobqimikosebiT da analitikosebiT)  dakompleqtebu-

li laboratoriis Camoyalibeba, romelsac xelewifeba saqarTvelos samamulo standa-

rtis momzadeba evropuli qveynebis doneze – eqsportirebadi da importirebadi 

navTobebis, distilatebis, sasaqonlo sawvavi navTobproduqtebis xarisxis kontroli,  

gaumjobeseba da  uaryofiTi gavlenis Semcireba ekologiaze. 

yvelaze mTavari sazrunavi unda gaxdes  eris janmrTeloba da ara diletanturi 

midgoma problemisadmi.   

 

3. daskvna 

    

aucilebelia mkacri kontroli rogorc sasaqonlo benzinebze aseve avtomobilis 

gamonabolqvze. saxelmwifo organoebi unda axorcielebdnen mkacr kontrols ara marto 

saavtomobilo sawvavze da gamonabolqvze, aramed TbilsadgurebSi da sasacxobo meurne-

obebSi. unda xorcieldebodes sruli wva, unda davicvaT qveynis ekologiuri sisuf-

Tave.  

literatura 

  

1. gajievi-Sengelia d., areSiZe g. navTobqimiis sawyisebi. Tbilisi 1999. g. 4. 

2. Гуреев А. А. и др. Производство высокооктивних бензинов. 1981. 

3. Рустамов М. И. Каталические процессы получения высококачественных моторных 

топлив. 2006, м. 2, с. 88 

4. Курбатов В. А. Актуальные проблемы нефтеперерабатывающей и нефтехимиче-

ской промышленности. Нефтехимия. 1991, 31, №2, с. 16. 

5. Русламов М. И. Концепция развития нефтепереработывающей, газоперерабатыв-

ающей, газоперерабатывающей и нефтехимической промышленности Азербаи-

джана. Баку. 2004., с. 4.  



saerTaSoriso samecniero-teqnikuri sainformacio Jurnali ̀ ssaaqqaarrTTvveellooss  nnaavvTToobbii  ddaa  ggaazzii~ 

SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL  ,,GGEEOORRGGIIAANN  OOIILL    AANNDD      GGAASS" 

МЕЖДУНАРОДНЫЙ НАУЧНО-ТЕХНИЧЕСКИЙ, ИНФОРМАЦИОННЫЙ ЖУРНАЛ ,,ННЕЕФФТТЬЬ  ИИ  ГГААЗЗ  ГГРРУУЗЗИИИИ" 
 

  

vvjjvvppfflltt,,ff66  nnhhffyyccggjjhhnnbbhhtt,,ff  llff  uuffllffvveeiiffddtt,,ff66  
vvttwwyybbtthhtt,,ff                                                              --                                                                    yyffddssjj,,mmbbvvbbff                                                                              --                                                            SSCCIIEENNCCEE 

 75 

123, 2009 

saqarTvelos avtotransportisa da sawvavis xarisxis gavlena 

garemos dabinZurebaze. dd..  ggaajjiieevvii 
  naSromSi naCvenebia, rom msoflios da, maT Soris, saqarTvelos didi qalaqebis garemos 

dabinZurebis ZiriTad mizezs warmoadgens avtotransporti da maT mier gamoyenebuli sawvavis xarisxi. 

amitom gadaudebel amocanas warmoadgens centralizebuli, kompetenturi, Tanamedrove aparaturiT 

dakompleqtebuli laboratoriis Camoyalibeba, romelsac xelewifeba importirebuli sasaqonlo sawvavi 

navTobproduqtebis xarisxis kontroli.  

sakvanZo sityvebi: avtotransportis gamonabolqvi gazi, sasaqonlo benzinebis warmoeba, eTilirebuli 

benzini, tyviis moqmedeba adamianis organizmze. 

 

 

 

MOTO TRANSPORT AND FUEL QUALITY INFLUENCE ON INVIRONM-

ENT POLLUTION IN GEORGIA. D. Gajieff. 

The work deals with the basic reason of the world, among them of Georgia, city enevironment 

pollition, caused by moto transport exhaust gas and the quality of the fuel used by them. Hence the urhent 

problem is to build a centralized laboratory in the republic in the coming future to control the quality of the 

imported oilproducts to the republic for commercial purpose. 

Key words: moto transport exhaust, produce commercial petrol, ethilated petrol, influence of lead on the 

human body.  

 

 

 

ВЛИЯНИЕ АВТОТРАНСПОРТА И КАЧЕСТВА ТОПЛИВ НА ЗАГРЯЗНЕНИЕ 

ОКРУЖАЮЩЕЙ СРЕДЫ В ГРУЗИИ. Д. Гаджиев. 
В работе показано, что основными загрязнителями окружающей среды больших городов в мире и в 

том чuсле в Грузии являются выхлопные газы автомобильного транспорта. Исходя из создавшегося положения, 

необходимо в ближайшем будущем создать в республике централизованную лабораторию, которая будет 

контролировать качество импортируемых в республику нефтепродуктов топливного назначения.  

Ключевие слова: выхлопные газы автотранспорта; производтство товарных бензинов; этилированный бензин; 

влияние свинца на организм человека.  
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gg..  mmggeellaaZZee,,  

ddooqqttoorraannttii  

uak 681.586.5                                                                 g. mgelaZe 

 

milsadenebis  mTlianobis da usafrTxoebis dacva      

optikur-boWkovani teqnologiebis saSualebiT 

 

wwaarrddggeenniilliiaa  ssaaqqaarrTTvveellooss  ssaaiinnJJiinnrroo  aakkaaddeemmiiiiss  ssaappaattiioo  aakkaaddeemmiikkoossiiss  ii..  ggoogguuaaZZiiss  mmiieerr  

 

1. Sesavali 

 

cifrul monacemTa gadamuSaveba erT-erTi yvelaze 

mZlavri da swrafad mzardi teqnologiaa, romelic gamoi-

wvevs revoluciur Zvrebs mecnierebasa da teqnikaSi. mni-

Svnelovan cvlilebebs aqvs adgili mecnierebis farTo di-

apazonis sferoebSi: komunikacia, samedicino diagnostika, 

radiolokacia da hidrolokacia,  meteorologia, maRali 

sizustis musikaluri reproduqcia da navTobisa da gazis 

maragebisa Tu sabadoebis prognozireba, agreTve  navTobi-

sa da gazis mopoveba  da transportireba (milsadenis usafrTxoebis uzru-

nvelyofis mizniT). TiToeul am sferoSi aris ganviTarebuli cifruli 

signalebis gadamuSaveba Tavisi algoriTmiT, maTematikiT da speciali-

zebuli teqnikiT. 

ocdameerTe  saukune  xasiaTdeba gansakuTrebuliMmgrZnobelobiT ene-

rgetikul mdgomareobasa Tu perspeqtivebze damokidebulebaSi (mzardi moT-

xovnilebis gamo). milsadenebi aris arsebiTi komponenti energomomaragebis 

jaWvisa da maTi mTlianobis monitoringis ZiriTadi amocana marTvisa  da 

kontrolisaTvis. 

dResdReobiT milsadenebi (navTobsadeni, gazsadeni) gadaWimulia 

Zalian did manZilze, Soreul farTobebze, ganicdis uxeS zegavlenas 

niadagis sxvadasxva agebulebisa da gansxvavebuli garemo viTarebis gamo 

(maT Soris zamTrisa da zafxulis temperaturuli cvlilebis gamo), aseve 

mesame mxaris Carevis gamo (bevri sxvadasxva garemoeba arsebobs: terori-

stuli aqtebi, vandalizmi da sxva). cnobili da farTod aRiarebulia, rom  

milsadenebidan gaJonvam SeiZleba gamoiwvios garemos didi ziani da 

ekologiuri katastrofac ki. 

milsadenebis mTlianobis da usafrTxoebis monitoringi marSrutis 

mTel manZilze aris mTavari amocana moqmedi Tu perspeqtiuli udidesi 

energetikuli proeqtebisa. Mmilsadenebis mTlianobis darRveva SeiZleba ga- 

moiwvios mravalma mizezma _ niadagis gadaWarbebulma deformaciam (miwis-

Zvra, koroziia, niadagis daRla, bzari, dacoceba, aseve ganzrax dazianeba). 
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milsadenis mTlianobis dacvis uwyveti monitoringis  uzrunvelyofis 

saukeTeso saSualebaa cifruli monacemebis miReba-gadamuSaveba optikur-

boWkovani teqnologiis saSualebiT. wina statiaSi ganvixileT optikur-

boWkovani teqnologiebis upiratesoba da perspeqtivebi, gamoyenebis sferoe-

bi. optikur-boWkovani kabelis da optikur-boWkovani sensorebis saSuale-

biT  SesaZlebelia  didi moculobis monacemebis  uswrafesi  miReba da 

gadamuSaveba. 

optikur-boWkovani kabeli Tavisi  daniSnulebiT SeiZleba daiyos 3 

jgufad: magistraluri, zonuri da urbanuli (saqalaqo).  

magistraluri optikur-boWkovani kabelis daniSnulebaa informaciis 

gadacema did manZilebze da  gadamcemi arxebis mniSvnelovani raodenoba. 

isini  gamoirCevian mcire gaTxevadebiT da dispersiulobiT da didi 

informaciis gamtarunarianobiT. 

 

2. ZiriTadi nawili 

 

optikur-boWkovani gadamwodebi Sedgeba erTmodiani optikuri boWko-

sagan, moqmedi mTel sigrZeze. erTmodian optikur-boWkovan sensors (datCi-

ks) SeuZlia Secvalos 1000 diskretuli (wertili) sensori. dabali 

gaTxevadebaA(Sesusteba) saSualebas iZleva ganxorcieldes kontroli did 

manZilze (25km-de), romelic warmoadgens STambeWdav raodenobas gazomvebis 

wertilebisa (punqtebis). es faqtori danawilebul teqnikas xdis mimzidve-

ls, rodesac saWiroa didi adgilmdebareobis  kontroli. optikur-boWkova-

ni gadamwodebis sensoruli sistemis ganviTareba eyrdnoba aRdgenil da 

cnobil meTods, romlis mixedviTac xelsawyos (Suqsatari) SeuZlia urTie-

rTqmedeba SuqTan optikuri-boWkos gavliT. temperaturisa da daZabulobis 

ganawilebuli monitoringuli sistema DITEST(Distributed temperature and strain 

monitoring system) dafuZnebuli aRmoCenis sqemaze iyenebs arawrfiv optikur 

efeqts. mimobnevis es procesi _ mendelStam-brilouinisa _ Tvisobrivi 

Taviseburebaa Suqis gavrcelebisa kvarcis masalaSi. mendelStam-briloui-

nis mimobnevis efeqti  iZleva cnobil pasuxs Siga parametrebze, rogoricaa 

temperatura da  daZabuloba. urTierTqmedeba brilouins mihyavs  mimobneu-

li SuqTan, romelic ganicdis sixSiris cvalebadobas mimobnevis procesSi. 

sixSiris es cvalebadoba xazobrivad (wrfivad) damokidebulia boWkos 

temperaturasa da daZabulobaze. Sedegad, mimobneul Suqs aqvs garkveulwi-

lad gansxvavebuli sigrZis talRebi, vidre Cveulebriv Suqs. talRis 

sigrZe damokidebulia boWkos daZabulobasa da temperaturaze. sistema 

dafuZnebulia brilouinis  analizze _ mimobneuli Suqi  optikur boWkoSi, 

raTa ganxorcieldes temperaturuli da ZabviTi gazomva. mTavari kompone-
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nti _ DITEST sistema aris mTvleli xelsawyo da sensoris (datCikis) kabe-

li. mTvleli xelsawyo dakavSirebulia sensoris proqsimalur bolosTan 

da SeiZleba gadaadgilebul iqnes (distanciurad) mgrZnobiare aridan (zo-

nidan), radganac optikur-boWkovani kabelis seqcia (segmenti) SeiZleba gamo-

yenebul iqnes, raTa davakavSiroT mTvleli (wamkiTxveli) xelsawyo uSua-

lod sensorTan, samuSaos nebismieri degradaciis gareSe. sensoris meore 

bolo SeiZleba iyos dakavSirebuli sensoris daboloebis modulTan (erT-

daboloebiani konfiguracia) an ukubneviT daukavSirdes mTvlel xelsawyos 

(mrudis, rkalis konfiguracia). konfiguraciis SerCeva (erTdaboloebiani 

Tu mrudis tipis) damokidebulia moTxovnaze. maZliereblis optikuri 

modulebis gamoyeneba iTvaliswinebs ganxorcieldes kontroli (milsadeni-

sa erTi instrumentisagan) 300 km-mde. 

       

DITEST sistemis tipuri qmedebebi naCvenebia qvemoT: 
 

 gazomvis diapazoni-30km (standartuli) 

                        150 (gafarToebuli) 

 arxebis raodenoba-2 (standartuli) 

                     maqs.-60 (arxis gamomrTvelTan erTad) 

 sivrculi rezolucia (gadawyveta) -1m-dan 5km-de 

                                      2m-dan 25km-de 

 temperaturuli gadawyveta-  0.1°C 

  temperaturuli diapazoni-(-270°C-dan +500°C-mde) 

     (damokidebulia kabelis tipze) 

 Zabvis rezolucia-0.002mm/m 

 daZabulobis diapazoni (tipuri)-    -1.25% -dan 1.25%-mde 

 mopovebis dro (tipuri)-2wT. 

 

sazomi kabelis dizaini 

 

tradiciuli optikur-boWkovani kabelebis dizaini miznad isaxavs 

boWkos dacvis saukeTeso xerxs nebismieri gare zegavlenisagan. gansakuTre-

biT aucilebelia dacul iqnes optikuri boWko nestisagan, gverdiTi dawo-

lisagan, damangreveli da xangrZlivi Zabvisagan, mimarTuli kabelze. am pr-

oeqtebma daamtkica efeqturoba, xangrZlivobis garantia komunikaciisaTvis 

gamoyenebuli optikuri boWkosi da SeiZleba gamoyenebul iqnes, rogorc 

elementebis SemrgZnobi (aRmomCeni) imisaTvis, rom vakontroloT tempera-

tura -20°C-dan +60°C-mde diapazonSi naerTSi brilouinisa anMmonitoringis 

sistemebTan Raman.SegrZneba ganawilebuli temperaturis (-20°C) qvemoT an 
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(+60 C) zemoT saWiroebs gansazRvrul sakabelo proeqts, specialurad 

brilouinis mimombnevi sistemisaTvis, sadac saWiroa garantia, rom optiku-

ri boWko ar ganicdis daZabulobas, romelic SesaZlebelia arasworad iqn-

es gagebuli, rogorc temperaturuli cvlileba Semxvedri (gadamkveTi) mgr-

ZnobelobiT daZabulobasa da temperaturas Soris. meore mxriv, mendelS-

tam-brilouinis mimobnevis daZabulobis mgrZnobeloba iwvevs aseTi sisteme-

bis gamoyenebas gansakuTrebiT gaakontrolos adgilobrivi (lokaluri) di-

di struqturebi, rogoricaa milsadeni, kaSxali an mewyeri. aseT SemTxveve-

bSi kabelma zustad unda gadmosces optikuri boWkos struqturuli daZa-

buloba. bolos, roca mgrZnobelobam gaanawila daZabuloba, aucilebelia 

amavdroulad (erTdroulad) temperaturis gazomva, rom gamovyoT es ori 

komponenti. es xdeba, rodesac vawyobT(vainstalirebT) temperaturis da 

daZabulobis kabels, rogorc naCvenebia ilustraciaze 
 

 
             

 
nax. 1. temperaturis optikur-boWkovani kabeli 

 

 
nax. 2. gabneuli  Suqis speqtris sqema warmodgenili talRis sigrZis erTaderTi signal-

isagan, gamravlebuli optikur-boWkoSi. boWkos temperaturis zrdas aqvs efeqti Raman-sa  

da  brilouinis komponentze 
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optikur-boWkovani temperaturisa da wnevis gadamwodi sensorebi 

(gadamwodebi) zomavs wnevasa da temperaturas Zalian did manZilze da 

warmoadgens saukeTeso instruments (saSualebas) imisaTvis, rom vakontro-

loT MmTlianoba da sijansaRe didi struqturebisa. es sensorebi did 

ekonomias gvaZlevs optikur komunikaciebSi warmoebis zrdis xarjze, raTa 

uzrunvelvyoT kontroli did manZilze maRali xarisxis gadawyvetiT, 

Tavisi RirebulebiT TiToeul kilometrze, romelic ver xerxdeba dReisa-

Tvis arsebuli sxva nebismieri teqnologiiT. optikur-boWkovani gadamwo-

debi gvTavazobs realur Rirebulebas da teqnikur  upiratesobebs iseT 

moTxovnebze, rogoricaa milsadenis kontroli, xidebisa da dambebis kont-

roli, eleqtrosadenebisa da saxelmwifo sazRvrebis kontroli. brilo-

uinis sensorebi zedgamoWrilia koroziis aRmosaCenad did struqturebSi. 

yvelaze gavrcelebuli tipi optikur-boWkovani wnevisa da temperaturis 

sensorebisa cnobilia, rogorc stimulirebuli ganbneva mendelStam-brilo-

uinisa. datCikis tipuri konfiguracia saWiroebs or lazers, romlebic 

mimarTulia urTierTsawinaaRmdego mimarTulebiT igive boWkos mrudSi 

(erTi lazeruli moqmedeba aris uwyveti, meore _ pulsirebuli). roca 

sixSireebs Soris gansxvaveba am or lazers Soris aris “sixSire-Brillouin” 

boWko, iq brilouinis principiT Zlieri urTierTqmedeba xdeba am or laze-

rul Suqs Soris optikur boWkoSi da gafarToebul akustikur talRebSi 

(fononebi), warmoebul boWkoSi. es urTierTqmedeba iwvevs brilouinis 

signalis Zlier zrdas, romelic advilad SeiZleba aRmoCenil iqnes da 

xdeba sinjis amRebi aparatis lokalizebuli gamoyeneba, rom ganvaxorcie-

loT daZabulobisa da temperaturis gazomvebi boWkos gaswvriv, aseve auci-

lebelia davgegmoT speqtri-brilouini, davaTvalieroT sxvadasxva sixSi-

reebi or lazerul wyaroSi, raTa Seesabamebodes brilouinis speqtris 

piks, amiT miviReb informacias temperaturasa da wnevaze. Tanamedrove 

sensoruli sistemis (gadamwodebi) gamoyenebiT SesaZlebelia erTdroulad 

gavzomoT temperatura da wneva. 

 
Nnax. 3. temperaturisa da wnevis wamkiTxveli xelsawyo 
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Nnax. 4. gadamkveTi(Semxvedri) sistema 

3. daskvna 

 

 Mmilsadenebis struqturuli mTlianobis monitoringis sistemis, boW-

kovan-optikuri gadamwodebis gamoyeneba saSualebas iZleva ganxorcieldes 

milsadenebis uwyveti kontroli da marTva, milsadenebis usafrTxoebis zr-

da da momsaxureba. monitoringis zemoT moyvanili sistema da magaliTebi 

naTel warmodgenas gviqmnis, rogor SeiZleba miviRoT sxvadasxva saxis in-

formacia dakavSirebuli milsadenis kondiciebTan da garemo pirobebTan. 

optikur-boWkovan gadamwodTa sistemebi saSualebas iZleva gadavWraT Sem-

degi amocanebi: ganawilebuli temperaturuli kontroli, gaJonvis aRmoCena, 

uxeSi Careva (mTlianobis darRvevis mizniT), ganawilebuli wneva da defo-

rmaciis kontroli. saerTod, ganawilebuli daZabulobis/deformaciuli da 

temperaturuli SegrZneba aris sasargeblo instrumenti, romelic idealu-

rad emsaxureba damatebiTi nakadis kontrolsa da inspeqciur qmedebebs, sa-

Sualebas iZleva ufro intensiurad iqnes mopovebuli saeqspluatacio da 

usafrTxoebis parametrebi. gazomvebi mopovebulia nebismier wertilSi mil-

sadenis gaswvriv. garda amisa, kontroli xorcieldeba uwyvetad da xels 

ar uSlis milsadenis regularul operaciebs, rom mivaRwioT warmatebul 

Sedegs da gamoviyenoT upiratesoba aRniSnuli teqnologiisa, SevarCioT da, 

Sesabamisad, davayenoT adekvaturi kabelebi, morgebuli gansazRvrul moT-

xovnebs im dros, roca advilia kabelebis damontaJeba (milsadenis mSenebl-

obis dros), aseve SesaZlebelia arsebuli milsadenebis modificireba. zo-

gierT SemTxvevaSi, SesaZlebelia gamoviyenoT arsebuli optikur-boWkovani 

sakomunikacio xazebi damontaJebuli milsadenis gaswvriv, sistemis kon-

trolis monitor-ingisa da mTlianobis darRvevisagan (gaJonva) dacvis miz-

niT. 
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UDC 681.586.5                                                                G. Mgeladze 
 

DISTRIBUTED FIBER OPTIC SENSORS TO PROTECT AND         

MONITOR PIPELINES INTEGRITY 
 

PPrreesseenntteedd  bbyy  II..  GGoogguuaaddzzee  ––  HHoonnoouurreedd  aaccaaddeemmiicciiaann  eennggiinneeeerriinngg  aaccaaddeemmyy    ooff  GGeeoorrggiiaa  
 

1. Introduction 
 

Digital signal processing is one of the most powerful technologies that will shape science 

and engineering in the twenty-first century.  Revolutionary changes  have already been made in the 

broad range of fields: communications, medical imaging, radar & sonar, high fidelity music 

reproduction, and oil prospecting. Each of these areas has developed a deep DSP(Digital signal 

processing) technology, with its algorithms, mathematics, and  specialized techniques.  

Pipelines are essential components of the energy supply chain and the monitoring of their 

integrity has become a major task of the pipeline management and control. Nowadays pipelines are 

being laid over very long distances in remote  areas affected by landslides and harsh environmental 

conditions where soil texture differ (because temperature changes) between winter and summer 

increase the probability of hazards not to mention the possibility of third party intrusion. It is widely 

recognized  that leakages from pipelines have huge environmental catastrophe, cost and image 

impacts. 

Conventional monitoring techniques could neither offer continuous pipeline monitoring over 

the whole pipeline distance nor present the required sensitivity for pipeline leak or ground 

movement detection. 

Distributed fibre-optic sensing presents unique features that have no match in conventional 

sensing techniques. The ability to measure temperatures and strain at thousands of points along a 

single fibre is particularly interesting for  the monitoring of elongated structures such as pipelines, 

flow lines, oil wells  and coiled tubing.  Sensing systems based on  Brillouin  and Raman scattering 

are used  for  example to detect pipeline  leakages, verify  pipeline   operational parameters, and 

prevent failure of pipelines installed in landslide areas. 
 

2. The Body 
 

A distributed sensor is, conventionally, a device with a linear measurement basis, which is 

sensitive to measurs and at any of its points. Optical fibre sensors consist of a single mode optical-

fibre sensitive along all its length. A single distributed fibre optic sensor could replace a thousand of 

discrete (point) sensors. The low fibre attenuation allows monitoring over extremely long distances 

(up to 25 kilometres), which are an impressive number of points. It makes distributed sensing 

technique very attractive when the monitoring of a large location is required. 

The development of a fibre-optics distributed sensor system relies upon using a known and 

restored method accrding to which the measure can interact with the light travelling through the 

optical-fibre. The DITEST (Distributed Temperature and Strain monitoring system) is based on a 
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detection scheme using a non-linear optical effect named Stimulated Brillouin Scattering . This 

scattering process is an intrinsic property of the propagation of light in the silica material from 

which the sensing fibre is made. The Brillouin scattering effect exhibits a well-known and 

reproducible response to external measurands such as temperature and strain. 

The Brillouin interaction results in the generation of scattered light which experiences a 

frequency shift through the scattering process. This frequency shift depends linearly on the fibre 

strain and temperature. As a consequence, the 

scattered light has a slightly different wavelength than the original light and the departure from the 

original wavelength is directly dependent on the strain and temperature of the fibre. A system based 

on the analysis of the Brillouin scattered light in optical fibres is naturally devoted to perform strain 

and temperature measurement. 

The main components of the DiTeSt system are the Reading Unit and the Sensor Cable. The 

Reading Unit is connected to the proximal end of the sensor and can be moved remotely from the 

sensing area, since a section of optical fibre cable could be used to link the Reading Unit to the 

sensor itself without any performance degradation. The other sensor-end can be either connected to 

the Sensor Termination Module (single-end configuration), which could be moved remotely from 

the sensor area as well, or brought back and connected to the Reading Unit (loop configuration). 

Selection of the configuration (single-end or loop) depends on the application. The use of optical 

amplifier modules (range extenders) allow the monitoring of up to 300 km of pipeline from a single 

instrument . 
 

The typical performances of the DiTeSt system are summarized in Table 1. 
 

                                     Table 1. Performances of DiTeSt system 

         Measurement range - 30 km (standard)  

                                            150 km (extended) 

          Number of channels- 2 (standard) 

                                            max. 60 (with channel switch) 

          Spatial resolution- 1 m over 5 km 

                                         2 m over 25 km 

         Temperature resolution -  0.1°C 

         Temperature range (depends        -270°C to +500°C   on type of sensing cable) 

         Strain resolution 2 __ (0.002 mm/m) 

         Strain range (typical)   -1.25% to 1.25% 

         Acquisition time (typical)- 2 minutes 

                                

                                                                  Sensing Cable Design 
 

Traditional fibre-optic cable design aims the best possible protection of the fibre itself from 

any external influence. In particular it is necessary to shield the optical fibre from external 

humidity, side pressures, crushing and longitudinal strain to wards the cable. These designs have 

proven effectiveness guaranteeing length of optical fibres used for communication and can be used 
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as sensing elements for monitoring temperatures in the –20°C to +60°C range, in  connected with  

Brillouin or Raman monitoring systems. 

Sensing below -20°C distributed temperature or above 60°C requires a specific cable design, 

especially for Brillouin scattering systems, where it is important to guarantee that the optical fibre 

does not experience any strain that could be misinterpreted as a temperature change due to the 

cross-sensitivity between strain and temperature.On the other hand, the strain sensitivity of 

Brillouin scattering prompts the use of such systems for distributed strain sensing, in particular to 

monitor local deformations of large structures such as pipelines, landslides or dams. In these cases, 

the cable must accurately transfer the structural strain to the optical fibre. 

Finally, when sensing has distributed strain it is necessary to measure temperature 

simulteniously to separate the two components. This is usually managed by installing strain and 

temperature sensing cables in parallel as shown in   Figure 1. 
 

 
                             

 
Figure 1. Temperature optical-fiber cabel 

 

         Fiber optic distributed strain and temperature sensors measure pressure and temperature over 

very long distances and are excellent tools for monitoring large structure soundness. These sensors 

leverage the huge economy of scale in optical telecommunications at the expence of production 

increase. To provide high long-range monitoring with the cost per kilometre  that cannot be 

matched with any other  technology of today. Today  distributed   strain  and temperature sensors 

offer clear cost and technical advantages in applications such as pipeline monitoring, bridge 

monitoring, dam monitoring, power line monitoring, and border security / perimeter monitoring. 

Brillouin sensors are excellent for detection of corrosion in large structures. 

 
                                                                  

Figure 2: DiTeSt Reading Unit 
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Figure 3. PDT-Coil Cross-section 

 

3. Conclusion 
 

The use of distributed fibre-optic monitoring system allows a continuous monitoring and 

management of pipelines, increasing their safety and allowing the pipeline operator to make 

informed decisions on the operations and maintenance of the pipe. The presented monitoring system 

and the enclosed examples shown in this paper show how it is possible to obtain different types of 

information on the pipeline state and conditions. In particular a distributed fibre-optic system allows 

tosolve the following monitoring tasks: distributed temperature monitoring,  leakage detection, 

intrusion detection, distributed strain and deformation monitoring. 

In general, distributed strain/deformation and temperature sensor is a useful tool that 

perfectly serves complement current monitoring and inspection activities, allowing more intensive 

obtain of operational and safety parameters. 

The measurements are done at any point along the pipeline. Furthermore, the monitoring is 

continuous and does not interfere with the regular pipeline operation. To achieve the above-

mentioned goals and take full advantage of the described sensing technology, it is however 

fundamental to select and appropriately install adequate sensing cables, meeting the specific sensing 

demands. While it is generally easier to install sensing cables during the pipeline construction 

phases, it is also possible to retrofit existing pipelines. In some cases it is even possible to use 

existing fibre-optic telecommunication lines installed along the pipeline for securing temperature 

monitoring and leakage detection. 
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milsadenebis  mTlianobis da usafrTxoebis dacva optikur-

boWkovani teqnologiebis saSualebiT. gg..  mmggeellaaZZee 
ganxilulia dReisaTvis Zalian aqtualuri Tema: milsadenebis mTlianobisa da usaf-

rTxoebis dacva optikur-boWkovani teqnologiis saSualebiT, aRwerilia misi upiratesoba, 

saimedooba, moxerxebuloba da ekonomiuri momgebianoba dReisaTvis arsebul sxva teqno-

logiebTan SedarebiT.Mmoyvanilia cnobili mendelStam-brilouinis meTodi, SesaZlebloba 

erTdroulad gaizomos ramdenime fizikuri parametri milsadenis funqcionirebisas, aseve 

SesaZlebloba optikur-boWkovani teqnologiis danergvisa milsadenis mSeneblobis fazaSi.  

sakvanZo sityvebi: optikur-boWkovani gadamwodi; milsadenebis mTlianobis dacva; optikur-

boWkovani meTodi  

 

DDIISSTTRRIIBBUUTTEEDD  FFIIBBEERR  OOPPTTIICC  SSEENNSSOORRSS  TTOO  PPRROOTTEECCTT  AANNDD  MMOONNIITTOORR  

PPIIPPEELLIINNEESS  IINNTTEEGGRRIITTYY. G. Mgeladze 
         Pipelines are essential components of the energy supply chain and the monitoring of their integrity 

has become a major task of the pipeline management and control.The presented article gives some 

information about the best way to protect pipelines using fiber-optical teqnologies. We have described  the 

ability  of distributed fiber-optic sensors to control and monitor pipelines integrity. The advantage is shown 

and  the effectiveness of sensing system based on Brillouin and Raman scattering. Are used for example to 

protect  pipeline leakage verify  pipeline operational parameters, and prevent failure of pipelines.  

Keyword: optical fiber distributed sensors; to protect pipelines integrity; control and monitor using fiber 

optical system;  
 

 

КОНТРОЛЬ И МОНИТОРИНГ ЦЕЛОСТНОСТИ ТРУБОПРОВОДОВ С ПОМОЩЬЮ 

ОПТИКО-ВОЛОКОННЫХ ТЕХНОЛОГИЙ. Мгеладзе Г. 

Рассмотрена актуальная на сегодня тема: защита целостности и безопасности трубопроводов 

с помощью волоконно-оптических технологий. Описаны преимущества данного метода, его 

надежность и экономическая выгодность по сравнению с другими технологиями. Приведен известный 

метод Мандельштама-Брилоуина, дающий возможность одновременно замерять несколько 

физических параметров функционирования трубопровода. Рассмотрена возможность внедрения 

волокнно-оптических технологий в фазе строительства трубопровода. 

Ключевые слова: защита целостности трубопровода; оптико-волоконные технологии; контроль и управление 

с помощью оптико-волоконных систем. 
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gguurraamm  vvaarrSSaalloommiiZZee,,  

saqarTvelos da ukrainis sa-

inJinro akademiebis akademi-

kosi, stu-s `navTobisa da 

gazis teqnologiis~ departa-

mentis Tvmjdomare, teqnikis 
mecnierebaTa doqtori,  

profesori 

  
  

iirraakkllii  ggoogguuaaZZee,,  

sainJinro akademiis sapatio 

akademikosi, stu-s `WaburRi-

lebis burRvis teqnikisa da 

teqnologiis~ mimarTulebis 

xelmZRvaneli, fiz.-maT. mecn. 

doqtori, sruli profesori 

 

 
 

vvaalleerrii  xxiiTTaarriiSSvviillii,,  

saqarTvelos sainJinro aka-

demiis wevr-korespondenti; 

teqn. mecn. doqtori;  stu-s 

`WaburRilebis burRvis teq-

nikisa da teqnologiis~ mima-

rTulebis asocirebuli 

profesori 

 
 

TTeemmuurr  bbaarraabbaaZZee,,  

geol.-min. mecnierebaTa 

doqtori, geoservisis 

gen.direqtori  

uak 622.244                   g. varSalomiZe, T. barabaZe, i. goguaZe, v. xiTariSvili  

 

dolze daxveuli drekadi milebis `koltubinguri~ 

saburRi danadgari 

 

1. Sesavali 

 

dasavleT qveynebis, kerZod, 

amerikuli da kanaduri kompanie-

bis mier dolze daxveuli dreka-

di milebis koltubinguri sabur-

Ri danadgaris daproeqtebam da 

Seqmnam moiTxova sawarmoo pirobe-

bSi WaburRilebis gayvanisas bur-

Rvis axali teqnologiis Semu-

Saveba. 

koltubinguri danadgaris 

gamoyenebiT WaburRilebis burRvi-

sas drekadi milis ZiriTadi upiratesoba Cveulebriv 

saburR kolonasTan SedarebiT is aris, rom WaburRi-

lis lulaSi drekadi mili uwyvetad eSveba didi 

siCqariT im SemTxvevaSic ki, rodesac WaburRilSi navTobis modinebas aqvs 

adgili [1-2]. 

 

2. ZiriTadi nawili 

 

koltubinguri drekadi 

milebiT burRvisas (nax.1). 

umetes SemTxvevaSi, saburR 

xsnarad gamoiyeneba nedli 

navTobi (dizelis saTbobi) 

[3]. mas ureven azots, romlis 

Serevis Semdeg saburRi xsna-

ri gaivlis specialur azot-

is tumboSi, romelic azots 

gardaqmnis Txevadidan airad 

mdgomareobaSi. am dros xsnaris simkvrive sagrZnoblad mcirdeba da misi 

moculoba 8 - 10-jer matulobs boil-mariot-geilusakis kanonis Tanaxmad. 
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saburR xsnars azots umateben, raTa did siRrmeebze Semcirdes siTbos 

faqtori, romelic uaryofiTad moqmedebs koltubinguri danadgaris 

drekad milze. 

 
a) miwiszeda koltubinguri danadgaris ganTavsebis sqema drekadi miliT 

 
b) koltubinguri danadgari 𝑴 − 𝟐𝟎 

nax. 1. dolze daxveuli drekadi milis koltubinguri danadgari 
 

WaburRilSi, sangrevis ganaburRi nawilakebisagan gawmendis Semdeg 

xsnari milgare sivrcis gavliT amodis WaburRilis pirze. amomavali 

nakadi gaivlis daxurul sistemas, romelSic CarTulia separatori. am 

ukanasknelSi warmoebs sarecxi xsnaridan Slamisa da wylis gamocda. aqve 

xsnari separaciis Sedegad gaTavisufldeba gazisa da azotisagan, Semdgom 

saburRi xsnari (nedli navTobi an dizelis saTbobi) miedineba mimReb avzSi 

da iqidan tumboebisaken. specialuri tumbos saSualebiT xdeba isev azotis 

Sereva da sarecxi xsnaris simkvrivis daweva, SemdgomSi xsnari saburRi 

tumboebiT isev Caitumbeba WaburRilSi. saburRi xsnaris cirkulaciis es 

cikli meordeba Sekrulad, uwyvetad, am dros burRva mimdinareobs depresi-

uli wneviT, rac xels uwyobs produqtiuli fenis sangrevispira zonidan 

navTobis modenas. amrigad, koltubinguri danadgariT burRvis teqnologia 

saSualebas iZleva, depresiuli wnevis zemoqmedebis gamo, gaizardos pro-
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duqtiuli fenis navTobgacemis koeficienti da sarecxi xsnaris simkvrivis 

Semcirebis Sedegad amaRldes burRvis meqnikuri siCqare. 

amJamad, koltubinguri danadgaris saSualebiT saqarTveloSi warmo-

ebs WaburRilebis horizontaluri da ganStoebadi lulebis gaburRva.  

koltubinguri danadgaris drekadi mili ar brunavs da ver axorcielebs 

satexis moZraobas sangrevze, raTa moxdes qanebis ngreva, amitom satexis 

brunviT moZraobaSi mosayvanad aucilebelia gamoyenebuli iqnes sasangrevo 

Zravebi. 

imis gamo, rom depresiis Sesaqmnelad saWiroa sarecx xsnarad navTo-

bisa an dizelis saTbobis, agreTve airirebuli azotis gamoyeneba sasangre-

vo Zravebs amzadeben specialuri statoriT, romelsac SeuZlia aRniSnul 

pirobebSi imuSaos xangrZlivi drois ganmavlobaSi. 

udidesi efeqturi Sedegi miiRweva satexze gavlis gazrdis SemTxveva-

Si koltubinguri danadgaris gamoyenebis dros. am SemTxvevaSi rbili da 

saSualo simagris qanebis gasaburRad gamoiyeneba Tanamedrove tipis satexe-

bi, romlebic mopirkeTdeba polikristaluri almasebiT. magari qanebis ga-

saburRad gamoiyeneba satexebi, romlebic mopirkeTebulia Termomdgradi 

almasebiT. 

amgvarad, sazRvargareTis qveynebSi, kerZod, amerikaSi, kanadaSi, arabe-

Tis qveynebSi, ruseTSi da sxvagan farTod inergeba maRalefeqturi dolze 

daxveuli drekadi milis koltubinguri danadgariT WaburRilebis damate-

biTi ganStoebuli da horizontaluri lulebis burRva (nax. 2). am danad-

garebiT burRvisas satexebis brunviT moZraobaSi moyvana xorcieldeba 

moculobiTi sasangrevo Zravebis saSualebiT. koltubinguri danadgarebis  

tipebi da maTi teqnikuri daxasiaTeba mocemulia pirvel cxrilSi. 
 

 
nax. 2. dolze daxveuli drekadi milis koltubinguri danadgariT WaburRilebis 

damatebiTi ganStoebuli da horizontaluri lulebis burRva 
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cxrili 1 

koltubinguri danadgarebis tipebi da maTi teqnikuri daxasiaTeba 
 

# teqnikuri 

daxasiaTeba 

koltubinguri danadgarebis tipebi 

𝑀 − 10 

𝑀 − 10𝑎 

𝑀 − 20 𝑀 − 40 𝑀 − 1001 𝑀 − 1002 𝑀 − 1003 𝑀 − 2001 𝑀 − 2002 𝑀4001 

1 Sasi МАЗ- 

-631708 

МЭКТ- 

-652712 

 МАЗ- 

-631708 

𝐾𝐴𝑀АЗ- 

53228 

    

2 naxevrad 

misabmeli 
  МАЗ- 

-9379-

15 

  МАЗ- 

-998640 

МАЗ- 

-9379-15 

МАЗ- 

-9379-15 

МЗКТ- 

-9379-

15 

3 unagira tipis 

gamwevi 

      МАЗ- 

-6425 

  

4 WaburRilis pi-

rze maqsimalu-

ri wnevis sidi-

de, mpa 

70 70 70 70 70 70 70 70 70 

5 inJeqtoris gam-

wevi Zalis si-

dide, kn 

120 240 400 120 100 120 240 240 440 

6 Slangis diame-

tri, mm 
19,05-

44,45 

19,05-

44,45 

44,45-

73,5 

19,05-38,1 19,05-38,1 19,05-

44,45 

19,05-

44,45 

38,1-50,8 44,45-

73,0 

7 dolis teva-

doba, m 

9,900-

1800 

17,600-

3100 

6100-

2000 

7500-1800 6400-1600 9,900-1800 9700-3700 6400-3500 6800-

2200 

 

drekadi milis (Slangis) dolze dasaxvevad da gadasaxvevad gamoye-

nebulia УПТ − 1 da УПТ − 2 mowyobilobebi (nax. 3. 4), romlebic Sedis kol-

tubinguri danadgaris kompleqtSi. 
 

 
nax. 3.drekadi milis (Slangis) gadasaxvevi danadgari УПТ − 𝟏 

 
nax. 4. drekadi milis (Slangis) gadasaxvevi danadgari УПТ − 𝟐 



saerTaSoriso samecniero-teqnikuri sainformacio Jurnali ̀ ssaaqqaarrTTvveellooss  nnaavvTToobbii  ddaa  ggaazzii~ 

SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL  ,,GGEEOORRGGIIAANN  OOIILL    AANNDD      GGAASS" 

МЕЖДУНАРОДНЫЙ НАУЧНО-ТЕХНИЧЕСКИЙ, ИНФОРМАЦИОННЫЙ ЖУРНАЛ ,,ННЕЕФФТТЬЬ  ИИ  ГГААЗЗ  ГГРРУУЗЗИИИИ" 
 

  

vvttwwyybbtthhtt,,ff                    --              ,,eehhqqddbbcc  ff[[ffkkbb  nnttmmyybbrrff  llff  nnttmmyyjjkkjjuubbff66  vvffhhssddbbcc  ffddnnjjvvffnnbbppffwwbbff                  --            SSCCIIEENNCCEE 

92 

123, 2009 

УПТ − 1-is da УПТ − 2 mowyobilobebis marTva xorcieldeba gadasatani 
marTvis pultis meSveobiT. danadgaris hidrosistema uzrunvelyofs 
drekadi milis mdovre, mudmivi siCqariT daxvevas da gadaxvevas dolze. 
koltubinguri danadgarebis kompleqtSi Sedis preventorebis bloki, 
romelic gankuTvnilia navTobisa da gazis WaburRilis piris 
hermetizaciisaTvis. im SemTxvevaSi, rodesac adgili aqvs avariul 
mdgomareobas Ria Sadrevnirebis dros, garemos dabinZurebis Tavidan 
acilebisa da muSaobis usafrTxoebis dacvis mizniT preventorebis bloki 
uzrunvelyofs WaburRilis piris hermetizacias, rodesac WaburRilSi 
CaSvebulia drekadi mili an, rodesac ar aris CaSvebuli, rodesac xdeba 
samagri milebis CaSveba. 

me-2 cxrilSi mocemulia preventoruli blokebis tipebi da maTi 
teqnikuri daxasiaTeba. me-5 nax-ze naCvenebia aRniSnuli blokebis tipebi. 

 

cxrili 2 

preventoruli blokebis tipebi da maTi teqnikuri daxasiaTeba 
 

# teqnikuri daxasiaTeba preventoruli blokebis tipebi 

БП65 × 35 БП65 × 70 БП100 × 70 

1 pirobiTad gamavali sivrcis zoma 

diametrebSi, mm 
65 65 100 

2 WaburRilis pirze wnevis maqsimaluri 

sidide, mpa 
35 70 70 

3 SemWidroebuli milebis diametri, mm 19-38,1 19-44,45 50,8-73,0 

4 samarTavi pidravlikuri wnevis sidide, map    

 nominaluri 15 15 16 

maqsimaluri 20 20 25 

5 saerTo masa, kg 400 800 2000 
 

 
nax. 5. preventoruli bloki  БП𝟏𝟎𝟎 × 𝟕𝟎 
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drekadi mili (Slangi), romelic exveva dolze, mzaddeba iseTi 

teqnologiiT, rom mis SedgenilobaSi Sedis TiTqmis 15 sxvadasxva 

nivTiereba. maTi narevisagan damzadebuli drekadi mili uZlebs maRal 

wnevebsa da temperaturas. ase, magaliTad, amerikuli 𝑄𝑇 − 1000𝑅, 𝑇𝑅𝑈𝐸 −

𝑇𝐴𝑃𝐸𝑅𝐸𝐷 kompaniis mier damzadebul drekad mils (Slangs) aqvs Semdegi 

Sedgeniloba (cxrili 3). 

cxrili 3 

drekadi milis Semcvel nivTierebaTa Sedgeniloba 

 

𝐶 𝑀𝑛 𝑃 𝑆 𝑆𝑖 𝐶𝑟 𝐶𝑢 𝑁𝑖 𝑉 𝑁𝑏 𝑁 

0,15 

𝑀𝐴𝑋 

1,65  

𝑀𝐴𝑋 

0,025  

𝑀𝐴𝑋 

0,005  

𝑀𝐴𝑋 

0,50  

𝑀𝐴𝑋 

0,50  

𝑀𝐴𝑋 

0,25  

𝑀𝐴𝑋 

0,20  

𝑀𝐴𝑋 

0,010  

𝑀𝐴𝑋 

0,005  

𝑀𝐴𝑋 

0,020  

𝑀𝐴𝑋 

 

misi dnobis minimaluri zRvari – 100 000 𝑃𝑆𝑖 (689 n/mm2) 

minimaluri zRvari wyvetaze – 110 000 𝑃𝑆𝑖 (758 n/mm2) 

dnobis zRvari Wimvaze – 800 000 𝑃𝑆𝑖  
 

 
nax. 6. vertikaluri WaburRilidan cementis xidis dayenebis Semdeg horizontaluri 

lulis Sesvla produqtiul fenSi koltubinguri danadgaris gamoyenebiT 

 

me-6 nax-ze naCvenebia vertikaluri WaburRilidan cementis xidis 

dayenebis Semdeg horizontaluri lulis Sesvla produqtiul fenSi kol-

tubinguri danadgaris gamoyenebiT. 
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3. daskvna 

 

dolze daxveuli drekadi milebis koltubinguri saburRi danadgare-

biT burRva saSualebas iZleva, Cveulebrivi saburRi koloniT WaburRileb-

is burRvasTan SedarebiT, samuSao drois balansSi sagrZnoblad Semcirdes 

CaSveba-amoRebis operaciebze daxarjuli dro da gaizardos sufTa burRvis 

drois xangrZlivoba, amaRldes burRvis meqanikuri siCqare, gadides produ-

qtiuli fenidan navTobis modena. koltubinguri danadgaris saSualebiT 

WaburRilebis gayvana mniSvnelovnad zrdis burRvis teqnikur-ekonomikur 

maCveneblebs. 
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УДК 622.244                                                                                           Г.Х. Варшаломидзе, Т.Г. Барабадзе,   

И.К. Гогуадзе, В.Э. Хитаришвили 

 

«КОЛ-ТЮБИНГОВАЯ» БУРОВАЯ УСТАНОВКА С НАМОТАН-

НЫМИ НА БАРАБАН УПРУГИМИ ТРУБАМИ 
 

1. Введение 

 

В западных странах, в частности в американских – канадских компаниях за- 

проектирована и создана «кол-тюбинговая» буровая установка с намотанными на барабан 

упругими трубами, которая потребовала в производстенных условиях при проводке скважин 

разработки новой технологии бурения. 

При проводке скважин с применением «кол-тюбинговой» установки основное 

преимущество упругой трубы по сранению с обыкновенной бурильной колонной состоит в 

том, что упругая труба непрерывно опускается в стволе скважины с большой скоростью 

даже в том случае, когда в скважине имеет место приток нефти [1-2]. 

 

2. Основная часть 

 

При бурении кол-тюбинговыми упругими трубами (рис. 1) в большинстве случаев в 

качестве бурового раствора  применяется сырая нефть (дизельное топливо) [3], ее 

смешивают с азотом, после чего буровой раствор пройдет в специальный насос, где азот 

переходит из жидкого состояния в аэрированное. В это время плотность раствора 

значительно снижается и его объем в  8-10 раз повышается согласно закону Бойля-Марио-

тта-Геилусака. В буровой раствор добавляют азот, который на больших глубинах снижает 

тепловой фактор. Этот фактор отрицательно действует на упругую трубу кол-тюбинговой 

установки. В скважине, после очистки забоя от выбуренных частиц, раствор поднимается 

через затрубное пространство в устье скважины. Восходящий поток проходит закрытую 

систему, в которой включен сепаратор, где происходит отделение шлама и воды от 

промывочного раствора. Здесь же в результате сепарации раствор освобождается от газа и 

азота, после чего промывочный раствор (сырая нефть или дизельное топливо) течет в 

приемные чаны и оттуда в насосы. Этот цикл циркуляции повторяется непрерывно и 

закрыто. В это время бурение ведется в условиях депрессивного давления, что улучшает 

приток нефти из продуктивного пласта. Таким образом, технология бурения кол-

тюбинговой установкой дает возможность под действием депрессивного давления 

увеличить коэффициент нефтеотдачи продуктивного пласта и при снижении плотности 

бурового раствора повысить техническую скорость бурения. 
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a) Схема размещения кол-тюбинговой установки с упругой трубой на поверхности земли 

 
б) Кол-тюбинговая установка 𝑴 − 𝟐𝟎 

Рис. 1. Кол-тюбинговая установка с намотанной на барабан упругой трубой 

 

На сегодняшний день в Грузии с помощью кол-тюбинговой установки ведется 

бурение горизонтальных и наклонных стволов скважин. Как известно, упругие трубы кол-

тюбинга не вращаются; для того  чтобы разрушить породу надо вращать долото, для этого 

используются забойные двигатели. Чтобы создать депрессию, необходимо в качестве 

бурового раствора применять нефть или дизельное топливо, а также аэрированный азот. 

Чтобы в этих условиях длительное время работали забойные двигатели, для них готовят 

специальные статоры. 

 Применением кол-тюбинговой установки повышается проходка на долото. Для 

бурения мягких и средних пород используются современные типы долота, которые 

арттированы поликристаллическими алмазами; для бурения крепких пород применяются 

долота, которые армированы термостойкими алмазами. 

В зарубежных странах, в частности, в Америке,  Канаде, в арабских странах,  России 

и др. странах широко внедряется бурение горизонтальных и наклонных стволов скважин с 

применением кол-тюбинговых установок (рис. 2). 
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Рис. 2. Бурение горизонтальных и наклонных стволов скважин с применением кол-тюбинговых установок  

 

Типы кол-тюбинговых установок и их техническая характеристика приведены в 

табл.1. 

Таблица 1 

Типы кол-тюбинговых установок и их техническая характеристика 
 

# Техническая 

характеристика 

Типы кол-тюбинговых установок 
𝑀 − 10 

𝑀 − 10𝑎 
𝑀 − 20 𝑀 − 40 𝑀 − 1001 𝑀 − 1002 𝑀 − 1003 𝑀 − 2001 𝑀 − 2002 𝑀4001 

1 Шасcи МАЗ- 

-631708 

МЭКТ- 
-652712 

 МАЗ- 

-631708 

𝐾𝐴𝑀АЗ- 

53228 

    

2 Полуприцепные   МАЗ- 

-9379-

15 

  МАЗ- 

-998640 

МАЗ- 

-9379-15 

МАЗ- 

-9379-15 

МЗКТ- 

-9379-

15 

3 Седловина тягового 
типа 

      МАЗ- 

-6425 

  

4 Величина 

максимального 

давления на устье 
скважины, МПа 

70 70 70 70 70 70 70 70 70 

5 Величина тяговой 

силы инжектора, кн 
120 240 400 120 100 120 240 240 440 

6 Диаметр шланга, 
мм 

19,05-
44,45 

19,05-
44,45 

44,45-
73,5 

19,05-38,1 19,05-38,1 19,05-
44,45 

19,05-
44,45 

38,1-50,8 44,45-
73,0 

7 Объем барабана, 
мм 

9,900-
1800 

17,600-
3100 

6100-
2000 

7500-1800 6400-1600 9,900-1800 9700-3700 6400-3500 6800-
2200 

 

Для наматывания упругой трубы (шланга) на барабан применяются оборудования 

УПТ − 1 и УПТ − 2,  которые входят в комплект кол-тюбинговой установки. Управление 

оборудованием УПТ − 1 и УПТ − 2  осуществляется переносным пультом управления. 

Гидросистема установки наматывает упругую трубу на барабан с постоянной скоростью.  
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Рис. 3. Установка для наматывания упругой трубы (шланга) УПТ − 𝟏 

 
Рис. 4. Установка для наматывания упругой трубы (шланга) УПТ − 𝟐 

 

В комплект кол-тюбинговой установки входит блок превенторов, который 

предназначен для герметизации устья скважины при открытом фонтанировании нефти и 

газа, а также для предотвращения загрязнений окружающей среды и с целью охраны 

безопасности работ. 

В таблице 2 приведены типы превенторных блоков и их технические 

характеристики, а на рис. 5 показаны схемы типов превенторных блоков. 
 

Таблица 2 

Типы превенторных блоков и их техническая характеристика 

# Техническая характеристика Типы превенторных блоков 

БП65 × 35 БП65 × 70 БП100 × 70 
1 Размер условно проходимого пространства в 

диаметрах, мм 
65 65 100 

2 Максимальное давление на устье скважины, 

МПа 
35 70 70 

3 Диаметр уплотнительных труб, мм 19-38,1 19-44,45 50,8-73,0 
4 Управляющее гидравлическое давление, МПа    

Номинальное 15 15 16 
Максимальное 20 20 25 

5 Общая масса, кг 400 800 2000 
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Рис.5. Превенторный блок   БП𝟏𝟎𝟎 × 𝟕𝟎 

 

Упругую трубу готовят такой технологии, что  в ее состав входят почти 15 

различных веществ. Приготовленная из таких смесей упругая труба имеет высокую 

выносливость против вредных влияний при сравнительно  повышенных давлении и 

температуре. 

 Изготовленная американской компанией упругая труба 𝑄𝑇 − 1000 𝑅, 𝑅𝑇𝑈𝐸 −

𝑇𝐴𝑃𝐸𝑅𝐸𝐷 содержит  в  своем составе следующие вещества (таб. 3). 
 

Таблица 3 

Состав различных веществ в упругой трубе 

 

𝐶 𝑀𝑛 𝑃 𝑆 𝑆𝑖 𝐶𝑟 𝐶𝑢 𝑁𝑖 𝑉 𝑁𝑏 𝑁 

0,15 

𝑀𝐴𝑋 

1,65  

𝑀𝐴𝑋 

0,025  

𝑀𝐴𝑋 

0,005  

𝑀𝐴𝑋 

0,50  

𝑀𝐴𝑋 

0,50  

𝑀𝐴𝑋 

0,25  

𝑀𝐴𝑋 

0,20  

𝑀𝐴𝑋 

0,010  

𝑀𝐴𝑋 

0,005  

𝑀𝐴𝑋 

0,020  

𝑀𝐴𝑋 

 

- Минимальный предел текучести материала – 100 000 PSi (689 н/мм2). 

- Минимальный предел на разрыв – 110 000 PSi (758 н/мм2). 

- Предел текучести на растяжение – 800 000 PSi.  
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Рис. 6. Вхождение из вертикальной скважины после установления цементнного моста горизонтального 

ствола в продуктивный пласт с применением кол-тюбинговой установки 

 

На рис. 6 показано, как из вертикальной скважины после установления моста 

входит горизонтальный ствол в продуктивный пласт с применением кол-тюбинговой 

установки. 

 

3. Выводы 

 

Бурение с применением намотанных на барабан упругих труб кол-тюбинговой 

установки даёт вазможность, по сравнению с бурением скважин обыкновенными 

бурильными колоннами, значительно снизить затраченное на спуско-подъемные 

операции время и повысить продолжительность времени чистого бурения в балансе 

рабочего времени. При этом увеличиваются мехническая скорость бурения и приток 

нефти из продуктивного пласта. Проводка скважин с применением кол-тюбинговой 

установки значительно повышает технико-экономические показатели бурения. 
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dolze daxveuli drekadi milebis koltubinguri saburRi 

danadgari. gg..  vvaarrSSaalloommiiZZee,,  TT..  bbaarraabbaaZZee,,  ii..  ggoogguuaaZZee,,  vv..  xxiiTTaarriiSSvviillii.. 
 koltubinguri saburRi danadgariT burRva Cveulebriv sabuRi koloniT 

WaburRilebis burRvasTan SedarebiT sagrZnoblad amcirebs CaSveba-amoRebis operaciebze 

daxarjul dros da zrdis sufTa burRvis drois xangrZlivobas, amaRlebs burRvis 

meqanikur siCqares, adidebs produqtiuli fenidan navTobis modenas da mniSvnelovnad 

zrdis burRvis teqnikur-ekonomikur maCveneblebs. 

sakvanZo sityvebi: dolze daxveuli, drekadi milebi, koltubinguri danadgari. 

 

 

`̀`̀CCOOIILL--TTUUBBIINNGG`̀`̀  DDRRIILLLLIINNGG  RRIIGG  WWOOUUNNDD  OONN  TTHHEE  RREEEELL  OOFF  EELLAASSTTIICC  

PPIIPPEESS.. G. Varshalomidze, T. Barabadze, I. Goguadze, V.  Khitarishvili. 

 Drilling applying coil-tubing drilling rig decreases time spent on downhole and uplift operations 

compared with an ordinary drilling rig and increases length of time just for drilling, increases mechanical 

drilling speed. Expands flow of oil from the productive strata and considerably increases technical-economic 

indices of drilling. 

Key words: wound on the reel, elastic pipes, coiltibing, drilling rig.   

 
 

 «КОЛ-ТЮБИНГОВАЯ» БУРОВАЯ УСТАНОВКА НАМОТАННЫХ НА БАРАБАН 

УПРУГИХ ТРУБ. Г.Х. Варшаломидзе, Т.Г. Барабадзе,  И.К. Гогуадзе, В.Э. Хитаришвили. 
 Бурение с применением кол-тюбинговой буроой установки, по сравнению сбурением скважин 

обыкновенной буровой колонной значительно уменьшает время затраченное на спуско-подъемные 

операции и повышает продолжительность времени на чистое бурение, увеличивает механическую 

скорость бурения. Повышает приток нефти с продуктивного пласта и значительно увеличивает 

технико-экономические показатели бурения. 

Ключевые слова: намотанный на барабан; упругие трубы; кол-тюбинговая установка. 
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uak 622.244                                         T. barabaZe,  v. xiTariSvili, n. jiqia,  

n. maWavariani, t. sarjvelaZe 

 

keramikuli gaziT Sevsebuli mikrosferoebiani 

msubuqi satamponaJo xsnarebis gamoyeneba 

WaburRilebis dasacementeblad 

 

1. Sesavali 

 

polimeruli, minis da keramikuli 

gaziT Sevsebuli mikrosferoebis gamo-

yeneba msubuqi satamponaJo xsnarebis 

misaRebad bolo xanebSi gaxda SesaZle-

beli [1-3]. polimeruli da minis gaziT 

Sevsebuli mikrosferoebi arcTu did 

wnevebs uZlebs (3,4-7,0 mpa farglebSi), 

amitom praqtikaSi gamoyeneba ver pova. 

keramikuli gaziT Sevsebuli mikrosfe-

roebis marcvlis simkvrive 0,2-dan 0,8 

g/sm3-mdea, uZlebs wnevas daSlis gareSe 17,6-20,5 mpa-is 

farglebSi. am mikrosferoebiT damate-

buli satamponaJo xsnarebi warmatebiT gamoiyeneba 1000 m-mde 

siRrmis WaburRilebis dasacementeblad. 

 

2. ZiriTadi nawili 

 

keramikuli gaziT Sevsebuli mikro-

sferoebiani msubuqi satamponaJo xsnarebis 

gamoyeneba WaburRilebis dacementebis 

mraval problemas gadawyvets anomalurad 

dabali fenis wnevisas, STanmTqmeli fenebis 

arsebobis dros. satamponaJo xsnaris 1,15-1,4 g/sm3 simkvrivis 

dros SeiZleba miviRoT maRali simtkicis, dabali SeRwevadobis 

cementis qva, rac aixsneba imiT, rom keramikuli gaziT Sevsebuli 

mikrosferoebis damateba satamponaJo xsnarSi amcirebs xsnaris simkvrives 

mikrosferoebis dabali simkvrivis gamo. es ar SeiZleba aixsnas wyalmoTxovnilebis 

(wylis damatebis aucileblobis) gazrdis Sedegad, rasac adgili aqvs umetesad 
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ttaarriieell  ssaarrjjvveellaaZZee,,  

stu-s `WaburRilebis 

burRvis teqnikisa da 

teqnologiis~ mimar-

Tulebis asistent 

profesori 

Semamsubuqebeli danamatebis gamoyenebis SemTxvevaSi. yovelive es naTlad Cans 

danamatebiT damuSavebuli satamponaJo xsnaris simkvrivis Semdegi gantolebidan: 

𝜌ს.ხ. =
𝐵+1

𝐴ც

𝜌ც
+

𝐴დ

𝜌დ
+

𝐵

𝜌წყ.

,                                                                  (1) 

sadac 𝐵 satamponaJo xsnaris wyalSerevis Sefardebaa; 𝜌ს.ხ., 𝜌ც, 𝜌დ, 

𝜌წყ. – satamponaJo xsnaris, cementis, danamatis da wylis simkvrive. 

𝐴ც da 𝐴დ _ cementis da danamatis wilebi mSral narevSi. 

          𝐴ც + 𝐴დ = 1.                              (2) 

garda amisa, wyalSerevis Sefardeba SeiZleba gamoisaxos 

cementis, danamatis wyalmoTxovnilebis da narevSi maTi wilebis 

saSualebiT 

     𝐵 = 𝐴ც ∙ 𝐵ც + 𝐴დ ∙ 𝐵დ,                           (3) 

sadac 𝐵ც satamponaJo cementis wyalmoTxovnilebaa, romelic 

saWiroa 18-20 sm denadobis satamponaJo xsnaris misaRebad Semamsubuqebeli danamatebis 

gareSe, 𝐵დ-danamatis wylmoTxovnileba msubuq satamponaJo sxnarSi. (2) formulidan 

                                 𝐴ც = 1 − 𝐴დ.                               (4) 

(4) formulidan 𝐴ც-s mniSvneloba da satamponaJo xsnaris simkvrivis saproeqto 

(saWiro) sidide Segvaqvs (1) formulaSi. 

gamoyenebuli maslebis wyalmoTxovnileba da simkvrive ganisazRvreba eqsperimen-

tebis saSualebiT. danamatis saWiro wili mocemuli simkvrivis satamponaJo xsnaris 

masalebad gamoiTvleba formuliT: 

𝐴დ =

𝐵ც

𝜌ს.ხ.
+

1
𝜌ს.ხ.

−
1
𝜌ც

−
𝐵ც

𝜌წყ.

𝐵ც

𝜌ს.ხ.
+

1
𝜌დ

+
𝐵დ

𝜌ს.ხ.
−

𝐵დ

𝜌ს.ხ.
−

1
𝜌ც

−
𝐵ც

𝜌წყ.

.                                        (5) 

𝐴ც-s wili ganisazRvreba (4) gamosaxulebidan. 

cnobili xerxiT gamoiTvleba satamponaJo xsnaris saWiro moculoba 𝑉ს.ხ. 

mocemul intervalSi samagri milebis dasacementeblad. 

ganvsazRvroT msubuqi satamponaJo sxnaris moculoba, romelic miiReba 1 tona 

`cementi-danamati~ mSrali narevidan: 

                         𝑉1 =
(𝛽 + 1)

𝜌ს.ხ.
⁄ , m3/t;                         (6) 

gamoviangariSoT mSrali narevis saWiro raodenoba 

                           𝑄მშ =
𝑉ს.ხ.

𝑉1
⁄ , t;                            (7)  

cementis xarji  

                        𝑄ც = 𝐴ც ∙ 𝑄მშ ∙ 1,05 t;                           (8) 

danamatis xarji  
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                        𝑄დ = 𝐴დ ∙ 𝑄მშ ∙ 1,05, t;                         (9) 

saWiro wylis moculoba  

𝑉წყ. =
𝛽 ∙ (𝑄ც − 𝑄დ) ∙ 1,1

𝜌წყ.
, მ3.                                                     (10) 

magaliTi. saeqspluatacio kolonis dasacementeblad saWiroa 1,35 t/m3 simkvrivis 

keramikuli gaziT Sevsebul mikrosferoebiT damatebuli 35 m3 moculobis msubuqi 

satamponaJo xsnaris momzadeba. 

gaangariSebisaTvis saWiro sawyisi monacemebi moyvanilia 1-el cxrilSi 

 

cxrili 1 

gamoyenebuli masalebis daxasiaTeba 

 

dasaxeleba 𝜌ც, t/m
3 𝜌დ, t/m

3 𝜌წყ., t/m
3 𝐵ც 𝐵დ 

maCvenebeli 3,12 0,6 1,0 0,5 0,8 

 

(3) – (10) formuliT awarmoeben mocemuli moculobis satamponaJo xsnaris 

mosamzadeblad saWiro masalebis xarjis gaangariSebas, miRebuli Sedegebi moyvanilia 

me-2 cxrilSi. 

 

 cxrili 2 

35 m3 moculobis samontaJo xsnaris mosamzadeblad saWiro masalebis xarji 

 

dasaxeleba 𝐴დ 𝐴ც 𝛽 𝑉1, m
3 𝑄მშ, t 𝑄ც, t 𝑄დ, t 𝑉წყ., m

3 

maCvenebeli 0,203 0,797 0,561 1,156 30,28 25,34 6,45 19,6 

 

mocemuli Sedgenilobis satamponaJo xsnaris laboratoriulma Semowmebam aCvena, 

rom 20 sm denadobis dros misi simkvrive 1,35 t/m3-ia, rac akmayofilebs sawyis 

moTxovnilebebs. 

cnobilia, rom msubuqi satamponaJo xsnaris cementis qvis simtkice, 

mniSvnelovnad mcirea, vidre normaluri simkvrivis xsnaris simtkice. cementis qvis 

simtkicis amaRleba SesaZlebelia satamponaJo xsnaris wyalmoTxovnilebis Semcirebis 

xarjze, saWiro konsistenciis SenarCunebis meSveobiT. satamponaJo xsnarSi 𝐶 − 3 

markis superplastifikatoris damateba 1,5%-mde mSrali narevis masis saxiT 

SesaZleblobas iZleva wyalmoTxovnileba 30%-mde SevamciroT. 

(1) formulidan Cans, rom satamponaJo xsnaris simkvrivis regulireba SeiZleba 

keramikuli gaziT Sevsebuli mikrosferoebis wilis cvlilebiT mSral narevSi. 
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satamponaJo xsnarSi superplastifikatoris Seyvanis dros cementis wyalmoTxovnileba 

𝐵ც = 0,35, danamatis wyalmoTxovnileba ki _ 𝐵დ = 0,6. 

35 m3 moculobis da 1,35 t/m3 simkvrivis satamponaJo xsnaris misaRebad 

gaangariSebul iqna masalebis xarji, romelic moyvanilia me-3 cxrilSi. 

 

cxrili 3 

masalebis xarji 

 

dasaxeleba 𝐴დ 𝐴ც 𝛽 𝑉1, m
3 𝑄მშ, t 𝑄ც, t 𝑄დ, t 𝑉წყ., m

3 𝑄სპ, t 

maCvenebeli 0,233 0,767 0,408 1,043 33,56 27,03 8,21 15,82 0,503 

 

𝑄სპ - superplastifikatoris xarji mSrali narevis masis 1,5%-ia. 

laboratoriulma Semowmebam aCvena, rom am Sedgenilobis satamponaJo xsnars aqvs 

1,35 t/m3 simkvrive, 19,5 sm denadoba, xolo ПЦТ-II portlandcementis cementis qvas 

750𝐶 temperaturaze ori dRe-Ramis ganmavlobaSi gamyarebis Semdeg hqonda simtkice 

Runvaze 2,18 mpa. sazRvargareT iseT keramikul gaziT Sevsebul mikrosferoebs amza-

deben, romelTa zedapiri damuSavebulia reagentebiT, rac amcirebs wyalmoTxovnilebas. 

es reagenti warmoadgens olivinis mJavas. aseTi reagentis damateba amcirebs cementis 

qvis simtkices [4,5]. 

 

3. daskvna 
 

amrigad, keramikuli gaziT Sevsebuli mikrosferoebis gamoyenebiT SeiZleba damza-

debul iqnes mocemuli simkvrivis, msubuqi satamponaJo xsnarebi WaburRilebis dasaceme-

nteblad saqarTvelos navTobSemcvel farTobebze anomalurad dabali fenis wnevebis 

pirobebisaTvis. 
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УДК 622.244                                                                  Т.Г. Барабадзе,  В.Э. Хитаришвили, Н. Джикиа,  

Н.А. Мачавариани, Т.Дж. Сарджвеладзе 

 

ПРИМЕНЕНИЕ ЛЕГКИХ ТАМПОНАЖНЫХ РАСТВОРОВ С КЕРАМИЧЕС-

КИМИ ГАЗОНАПОЛНЕННЫМИ МИКРОСФЕРАМИ ДЛЯ 

ЦЕМЕНТИРОВАНИЯ СКВАЖИН 
 

1. Введение 
 

Использование газонаполненных микросфер (полимерных, стеклянных, керамичес-

ких) для получения легких тампонажных растворов известно давно [1-3]. Полимерные и 

стеклянные газонаполненные микросферы выдерживают небольшие давления (в пределах 

3,4-7,0 МПа), поэтому широкого применения не нашли. Керамические газонаполненные 

микросферы имеют плотность зерна от 0,2 до 0,8 г/см3, выдерживают без разрушения 

давление в пределах 17,6-20,5 МПа и могут успешно применяться в тампонажных растворах 

при цементировании скважин глубиной до 1000 м. 

 

2. Основная часть 
 

Применение керамических газонаполненных микросфер решает многие проблемы 

цементирования сважин с АНПД при наличии поглощающих пластов. При плотности 

тампонажного раствора от 1400 до 1150 кг/м3 можно получить высокопрочный безусадочный 

цементный камень с низкой проницаемостью. Объясняется это тем, что с применением 

газонаполненных микросфер в тампонажном растворе снижение плотности идет за счет 

малой плотности самих микросфер, а не в результате повышения водопотребности, как в 

случае применения большинства облегчающих добавок. Это видно из следующего уравнения 

плотности тампонажного раствора с добавками: 

𝜌р. =
𝐵 + 1

𝐴ц

𝜌ц
+

𝐴Д

𝜌Д
+

𝐵
𝜌в.

,                                                                  (1) 

где В – водосмесевое отношение тампонажного раствора; 𝜌р., 𝜌ц, 𝜌Д, 𝜌в. - плотность 

соответственно тампонажного раствора, цемента, добавки и воды затворения; 𝐴ц и 𝐴Д - доля 

цемента и добавки в сухой смеси: 

                                                           𝐴ц + 𝐴Д = 1 .                                                              (2) 

Кроме того, водосмесовое отношение можно выразить через водопотребость цемента, 

добавки и их доли в смеси: 

                        𝐵 = 𝐴ц ∙ 𝐵ц + 𝐴Д ∙ 𝐵Д,                             (3) 

где 𝐵ц - водопотребность тампонажного цемента для получения тампонажного раствора без 

облегчающей добавки, растекаемостью 18-20 см; 

𝐵Д - водопотребность добавки в легком тампонажном растворе. 
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Из формулы (1) находим значение 𝐴Д. Для этого в формулах (2) и (3) 𝐴ц выражаем 

через 𝐴Д и подставляем их значения в формулу (1): 

                                 𝐴ц = 1 − 𝐴Д.                               (4) 

В формулу (1) вносим и проектируемую (требуемую) плотность тампонажного 

раствора. 

Водопотребность и плотность используемых материалов определяются эксперимен-

тальным путем. 

Вычисляем требуемую долю добавки для получения заданной плотности 

тампонажного раствора: 

𝐴Д =

𝐵ц

𝜌р
+

1
𝜌р

−
1
𝜌ц

−
𝐵ц

𝜌в

𝐵ц

𝜌р
+

1
𝜌Д

+
𝐵Д

𝜌р
−

𝐵Д

𝜌р
−

1
𝜌ц

−
𝐵ц

𝜌в

.                                        (5) 

Долю 𝐴ц находят из выражения (4). 

Известным способом рассчитываем требуемый объем тампонажного раствора 𝑉р для 

цементирования заданного интервала обсадной колонны. 

Определяем выход легкого тампонажного раствора из 1 тонны сухой смеси «цемент-

добавка» в м3/т: 

                         𝑉1 =
(𝛽 + 1)

𝜌р
⁄                                         (6) 

Определяем необходимое количество сухой смеси в т: 

                           𝑄с =
𝑉р

𝑉1
⁄ , т;                                  (7)  

Расход цемента, т: 

                        𝑄ц = 𝐴ц ∙ 𝑄с ∙ 1,05.                                   (8) 

Добавки, т: 

                        𝑄д = 𝐴д ∙ 𝑄с ∙ 1,05.                                    (9) 

Объем воды, м3: 

𝑉в =
𝛽 ∙ (𝑄ц − 𝑄д) ∙ 1,1

𝜌в
.                                                         (10) 

Например, для цементирования эксплуатационной колонны требуется приготовить 35 

м3 легкого тампонажного раствора плотностью 1,35 т/м3 с добавкой газонаполненных 

керамических микросфер. 

Исходные данные для расчета приведены в таблице 1. 

Таблица 1 

Характеристики применяемых материалов 

 

Наименование 𝜌ц, т/м3 𝜌д, т/м3 𝜌в., т/м3 𝐵ц 𝐵д 

Показатель 3,12 0,6 1,0 0,5 0,8 
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По формулам (3) – (10) проводят расчет расхода тампонажного раствора, результаты 

которого приведены в таблице 2. 
 

Таблица 2 

Расход материалов для приготовления 35 м3 тампонажного раствора 

 

Наименование 𝐴д 𝐴ц 𝛽 𝑉1, м3 𝑄с, т 𝑄ц, т 𝑄д, т 𝑉в, м3 

Показатель 0,203 0,797 0,561 1,156 30,28 25,34 6,45 19,6 

 

Известно, что прочность цементного камня из облегченного тампонажного раствора 

значительно ниже, чем из раствора нормальной плотности. Повысить прочность цементного 

камня можно за счет снижения водопотребности тампонажного раствора при сохранении 

требуемой консистенции. Добавка в тампонажный раствор суперпластификатора С − 3 до 1,5 

мас.% от сухой смеси позволяет снизить водопотребность до 30%. Из уравнения (1) видно, 

что при этом несколько увеличивается плотность тампонажного раствора, что можно 

компенсировать повышением доли керамических микросфер в сухой смеси. 

При введении в тампонажный раствор суперпластификатора водопотребность 

цемента будет составлять 𝐵ц = 0,35, а водопотребность добавки 𝐵д = 0,6. 

Для получения тампонажного раствора плотностью 1,35 т/м3 в объеме 35 м3 был 

рассчитан расход материалов, приведенный в таблице 3. 
 

Таблица 3 

Расход материалов 
 

Наименование 𝐴д 𝐴ц 𝛽 𝑉1, м3 𝑄с, т 𝑄ц, т 𝑄д, т 𝑉в., м3 𝑄сп, т 

Показатель 0,233 0,767 0,408 1,043 33,56 27,03 8,21 15,82 0,503 
 

𝑄сп – расход суперпластификатора, 1,5 мас.% от сухой смеси. 

Лабораторная проверка показала, что тампонажный раствор этого состава имел плот-

ность 1,35 т/м3, растекаемость 19,5 см, а цементный камень из портландцемента ПЦТ − II 

через двое суток твердения при температуре 750С имел прочность при изгибе 2,18 МПа. 

За рубежом керамические микросферы выпускают с обработанной реагентами 

поверхностью, что снижает их водопотребность. Таким реагентом может быть олеиновая 

кислота и др. Керамические микросферы отечественного производства перед сушкой также 

надо обрабатывать гидрофобизаторами. Это снизит их водопотребность и при добавке в 

тампонажный раствор обеспечит повышенную прочность цементного камня [4-5]. 
 

3. Выводы 
 

Таким образом, с применением керамических микросфер можно проектировать 

легкие тампонажные растворы заданной плотности для цементирования скважин с АНПД в 

условиях нефтеносных площадей Грузии. 
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keramikuli gaziT Sevsebuli mikrosferoebis damatebiT damza-

debuli msubuqi satamponaJo xsnarebis gamoyeneba WaburRilebis 

dasacementeblad. TT..  bbaarraabbaaZZee,,  vv..  xxiiTTaarriiSSvviillii,,  nn..  jjiiqqiiaa,,  nn..  mmaaWWaavvaarriiaannii,,  tt..  
ssaarrjjvveellaaZZee..   

WaburRilebis dacementebis xarisxis gasaumjobeseblad da STanTqmis aRmosa-

fxvrelad anomalurad dabali fenis wnevebis pirobebisaTvis SemuSavebulia satamponaJo 

xsnarebi, romelTa SedgenilobaSi Sedis keramikuli gaziT Sevsebuli mikrosferoebi. Cata-

rebul iqna mocemuli moculobis satamponaJo xsnaris dasamzadeblad saWiro masalebis 

xarji, Teoriuli da praqtikuli gaangariSebani. 

sakvanZo sityvebi: WaburRilebis dacementeba, anomalurad dabali fenis wnevebi, keramiku-

li gaziT Sevsebuli mikrosferoebi, msubuqi satamponaJo xsnarebi. 

 

TTHHEE  SSLLUURRRRIIEESS  WWIITTHH  CCEERRAAMMIICC  MMIICCRROOSSPPHHEERREESS  FFIILLLLEEDD  WWIITTHH  GGAASS.. T. 

Barabadze, V. Khitarishvili, N. Jikia, N. Machavariani, T. Sarjveladze. 

 To prevent fluid loss and increase the quality of well casing under anomalous low formation 

pressures the slurries are developed composition of which includes ceramic microspheres filled with gas. 

 Theoretical and practical estimations and calculations have been carried out of required materials, 

expenditure for preparation of present amount of the slurry is given. 

Key words: wellhole cementing, anomalous low pressures, microspheres filled with ceramic gas, light 

slurries. 

 

ПРИМЕНЕНИЕ ЛЕГКИХ ТАМПОНАЖНЫХ РАСТВОРОВ С КЕРАМИЧЕСКИМИ 

ГАЗОНАПОЛНЕННЫМИ МИКРОСФЕРАМИ ДЛЯ ЦЕМЕНТИРОВАНИЯ СКВАЖИН. 
Барабадзе Т. Г., Хитаришвили, В. Э., Мачавариани Н. А., Джикиа Н., Сарджвеладзе Т. Дж.  

 С целью исключения поглощения и улучшения качества цементирования скважин в условиях 

АНПД, разработаны тампонажные растворы, в состав которых входят керамические газонаполненные 

микросферы. 

Приведены теоретический и практический расчеты расхода материалов для приготовления 

заданного объема тампонажного раствора. 

Ключевые слова: цементирование скважин; аномально низкое пластовое давление; керамические 

газонаполненные микросферы; легкие тампонажные растворы. 
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gguurraamm  vvaarrSSaalloommiiZZee,,  

saqarTvelos da ukrainis sa-

inJinro akademiebis akademi-

kosi, stu-s `navTobisa da 

gazis teqnologiis~ departa-

mentis Tvmjdomare, teqnikis 
mecnierebaTa doqtori,  

profesori 

 
 

mm..  wwuurrwwuummiiaa,,  

inJineri, teqnikur mecni-

erebaTa akad. doqtori 

 
 

vvaalleerrii  xxiiTTaarriiSSvviillii,,  

saqarTvelos sainJinro aka-

demiis wevr-korespondenti; 

teqn. mecn. doqtori;  stu-s 

`WaburRilebis burRvis teq-

nikisa da teqnologiis~ mima-

rTulebis asocirebuli 

profesori 

uak 622.244                                            g. varSalomiZe, v. xiTariSvili,  

m. wurwumia, T. sulxaniSvili  

 

zeda amZravis `top draivi~ saburRi sistemebi 

 
1. Sesavali 

 
WaburRilebis burRvis 

teqnikurma saSualebebma bolo 
periodSi mniSvnelovani pro-
gresi da aRmavloba ganicada. 

burvis procesis analizma 
aCvena, rom rotoruli burRva, 
teqnikuri TvalsazrisiT, moZve-
lda da ekonomikurad araefe-
qturi gaxda. gamoCnda burRvis 
axali mowyobilobebi zeda 
amZravis `top draivi~ saburRi 
sistemebis saxiT. am sistemebis 
upiratesobis aRiarebas, burR-
vis rotorul xerxTan Sedare-
biT, TiTqmis 80 weli dasWirda [1-2]. zeda amZravi 

sistemebis istoria SedarebiT axlo periodSi daiwyo. pirveli aseTi 
danadgari saxelwodebiT DPM-650-DC gamoSvebul iqna 
1984 wels. mas hqonda mudmivi denis eleqtroamZravi. is 
gankuTvnili iyo zRvaze burRvisaTvis platformebis 
saSualebiT. 1996 wlidan zeda amZravis saburRi 
sistemebi gaxda zRvaze WaburRilebis burRvis 
ZiriTadi saSualeba. maTi gamoyenebis praqtikulma 
gamocdilebam aCvena am sistemebis maRali efeqturoba 
da maT imdeni dadebiTi Tvisebebi aRmoaCndaT, rom 
axla zeda amZravis `top draivi~ saburRi sistemebis 
gamoyenebiT xmeleTze WaburRilebis mniSvnelovani 
nawili iburReba. 

 
2. ZiriTadi nawili 

 
dResdReobiT farTod iyeneben top draivis TDS da TESCO saburR 

sistemebs (nax. 1 da 2). maTi upiratesoba zogadad SesaZloa Camoyalibdes 
Semdegnairad: am saburRi sistemebis montaJs da demontaJs erTi dRe-Rame 
sWirdeba; maTi gamoyeneba sagrZnoblad zrdis burRvis meqanikur siCqares 
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da daaxloebiT 40%-iT amaRlebs dRe-RameSi saerTo gavlas; mniSvnelovnad 
amcirebs burRviTi samuSaoebis TviTRirebulebas. 

 

 
nax. 1. zeda amZrav reJimSi momuSave `top draiv~ TDS saburRi sistema 

 
zeda amZrav TDS tipis saburR sistemas aqvs mTeli rigi dadebiTi 

Tvisebebi rotorul burRvasTan SedarebiT [3]: iwvevs WaburRilidan 
fluidis amosrolis albaTobis Semcirebas. xels uwyobs samagri milebis 
CaSvebis gamartivebas, garTulebis zonaSi burRvis da recxvis xarjze 
amaRlebs kernis gamosavlis xarisxs. 
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nax. 2. TESCO-HCI tipis zeda amZravis `top draivi~ saburRi sistema  

 
zeda amZravis TDS saburRi sistema warmoadgens saburRi mowyobi-

lobis principulad axal tips, romelic srulad uzrunvelyofs rigi 
teqnologiuri operaciebis Sesrulebas da saSualebas iZleva xarisxianad 
ganvaxorcieloT burRvis procesi. 

TDS tipis zeda amZravi warmoadgens mobilur saburR sistemas, 
romelic amaRlebs saburRi samuSaoebis Catarebis efeqturobas, amcirebs 
burRvis procesSi avariebs da garTulebis warmoSobis risks. am sistemebis 
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gamoyenebis dros gaumjobesebulia da avtomatizebuli momsaxure persona-
lis mier zeda amZravis marTva da daculia maTi usafrTxoeba navTobgazga-
movlinebis dros. 

burRvis efeqturobis amaRleba xorcieldeba Semdegi teqnologiuri 
operaciebis gamartivebis xarjze: brunarasa da kvadratis Surfidan amo-
Reba-CaSvebis, saburRi milis warmatebis, burRvisa da CaSveba-amoRebis ope-
raciebis Catarebisas. 

daxril-mimarTuli burRvis dros saburRi milebis wamateba xorciel-
deba ise, rom maTi qvedi imyofeba uSualod sangrevze, rac amcirebs drois 
danaxarjebs saburRi iaraRis gadaorientirebaze, yoveli wamatebisas. gaci-
lebiT ufro meti dro rCeba burRvisaTvis, vidre saburRi milis 
wamatebisas CaSveba-amoRebiTi operaciebis dros. 

zeda amZrav reJimSi momuSave TDS saburRi sistemis mniSvnelovan 
upiratesobad iTvleba is, rom uwyvetad xorcieldeba saburRi kolonis 
brunva da gamrecxi xsnaris cirkulacia lulis damuSavebis dros zemodan 
qvemoT da piriqiT. es procesi saSualebas iZleva mniSvnelovnad Semcirdes 
xaxunis Zalebi saburRi kolonis CaSveba-amoRebis  operaciebis Catarebisas 
daxril-mimarTuli da horizontaluri burRvis dros. 

zeda amZravis top draivis TDS saburR sistemasTan SedarebiT ufro 
efeqturia TESCO-HCI tipis zeda amZravis top draivi saburRi sistema. 

TESCO-HCI tipis zeda amZravis `top draivi~ saburRi sistema gamoiye-
neba maRalefeqturi burRvisaTvis. es sistema warmoadgens universalur da-
nadgars TESCO mowyobilobebis seriidan. is sakmarisad kompaqturia A-seb-
ri da gumbaTisebri koSkebisaTvis rogorc xmeleTis, aseve zRvis saburRi 
danadgarebisaTvis. aRniSnuli zeda (maRlivi) amZravi sistema uzrunvelyo-
fs CaSveba-amoRebis operaciebs saSualo da Rrma WaburRilebis burRvisas. 

TESCO-HCI tipis maRlivi amZravis muSaobisaTvis iyeneben specialur 
Zravebs, agreTve hidravlikuri tumboebisa da filtraciuli mowyobilobe-
bis zeda amZravebs, romlebic gamoiyeneba WaburRilebis burRvisaTvis 
samrewvelo pirobebSi. TESCO-HCI zeda amZravi damontaJebulia brunariT. es 
saburRi sistemebi mzaddeba tvirTamweobis mixedviT, arsebobs 500 an 650 
tonis minimaluri tvirTamweobis mqone danadgarebi. am zeda amZravebis muSa 
maxasiaTeblebi (mgrexi momenti da siCqare) SeiZleba Seicvalos gadacemaTa 
siCqaris da kvebis wyaros SerCevis saSualebiT. 

am sistemis upiratesoba, eqspluataciis TvalsazrisiT, mdgomareobs 
SemdegSi: 

mTliani saburRi sistema, zeda amZravis Zaluri danadgarisa da mbru-
navi momentis Semcirebis sistemis CaTvliT SeiZleba damontaJdes erT dRe-
ze nakleb droSi. umetes SemTxvevaSi, am procesis dros saburRi danad-
garis modifikacia ar moiTxoveba. TESCO-HCI sistemas gaaCnia hidravlikuri 
samile manipulatori, romlis daxmarebiT SesaZlebelia sakidi elevatoris 
gadaxra, gamoweva WaburRilis RerZisaken da misi saSualebiT milebis wama-
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teba. Surfidan 60 dm-is manZilze WaburRilis centrisken SesaZlebelia 
samile manipulatoris brunva 3600-iT, riTac xdeba elevatoris da CamWeri 
gasaCerebeli mowyobilobis distanciuri marTva. TESCO-HCI-is zeda amZra-
vis gasaCerebels SeuZlia imuSaos saburRi milebis saketebiT. 

zeda amZrav saburR sistemas SeuZlia WaburRilis RerZidan da 
RerZisaken gadaweva, aqvs hidravlikuri gadamwevi Woki da avtomaturad 
Camketi elevatori, romlebic saSualebas iZlevian Semcirdes milebis 
Caxsna-amoxraxnis dros mZime fizikuri Sroma, riTac maRldeba muSaobis 
usafrTxoeba. 

avtomaturad Camketi elevatori, romelsac marTavs mburRavi Tavidan 
icilebs momsaxure personalis sawarmoo tramvebs, rasac xSirad adgili 
aqvs, roca elevatori xeliT iketeba. 

zeda amZravi saburRi sistema amaRlebs samuSaoTa warmoebis usafrT-
xoebas amosrolis dros, amcirebs amosrolis sawinaaRmdego mowyobilo-
baTa cveTas, radgan moqmed preventorSi rezinis elementi daaWers milis 
tans da ara kvadratis zedapirs. es sistema momsaxure personals saSuale-
bas aZlevs Seamciros xeliT Sesasrulebeli samuSao operaciebis ricxvi, 
radgan maTi umetesoba distanciurad sruldeba mburRavis pultidan da 
burRva xorcieldeba naklebad saSiS pirobebSi, es gamowveulia imiT, rom 
zeda amZravis sistema uzrunvelyofs saburRi milebis SeerTebas da 
gadaxsnas gasaRebis gamoyenebis gareSe. 

zeda amZravis teqnologiur upiratesobad iTvleba is, rom SesaZle-
belia erTdroulad WaburRilis burRva da gamagreba samagri milebiT, rac 
SemuSavebulia kompania `Tesco Corporation if varco international, inc~-is mier. amri-
gad, SesaZlebelia gaiburRos da gamagrdes WaburRili. am dros samagri 
milebi gamoyenebul iqneba ise, rogorc saburRi milebis kolona. 

zeda amZravis TESCO-HCI saburRi sistema warmoadgens maRalefeqtur 
danadgars, romlis simZlavre mbrunav RerZze SeiZleba iyos 450-135 cxenis 
Zala. mas aqvs damoukidebeli energouzrunvelyofa da agreTve reaqtiuli 
momentis gadacemis da dagrovebis sistema. qveda CamWeri, romelic asru-
lebs sayrden-samanqano gasaRebis rols gamoiyeneba milebis mosaWerad da 
gadasaxsnelad. es sistema aris rTuli gaerTianebis mqone brunara, romlis 
saburRi Cobalis qveda nawili moZraobaSi mohyavs or eleqtroZravas (simZ-
lavre 350 cx.Z) da amwes, romelzedac avtomaturi elevatori Camokidebulia 
saburRi koloniT. amwis es kompleqti sakidiT damokidebulia kavze sazeve-
la sistemis meSveobiT, srialebs zemoT da qvemoT macentrirebel koWze. 

zeda amZravi saburRi sistemis ZiriTad nawilebad iTvleba mbrunara 
zeda saburRi Zrava, amwe-agregati masze dakidebuli avtomaturi elevato-
riT da wamyvani macentrirebeli ortavri koWi, romelzedac srialebs mTe-
li es sistema. me-3 nax-ze naCvenebia zeda amZravis `top draivi~ (saburRi 
sistemis) mowyobilobis ganlagebis sqema. 
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nax. 3. zeda amZravis reJimSi momuSave top draivis (saburRi sistemis) mowyobilobis 

ganlagebis sqema 

  
3. daskvna 

 
zeda amZravis `top draivi~ saburRi sistemebi rotoruli burRvis 

xerxTan SedarebiT, gamoirCeva mTeli rigi dadebiTi TvisebebiT, mcirdeba 
burRvis procesSi avariebis da garTulebebis raodenoba, gaumjobesebulia 
samuSaoebis usafrTxoeba, avtomatizebulia sistemis marTva. zeda amZravis 
sistemebis gamoyenebis dros burRvis efeqturobis amaRleba warmoebs teq-
nologiuri operaciebis gamartivebis Sedegad, sagrZnoblad izrdeba burR-
vis meqanikuri siCqare da daaxloebiT 40%-iT matulobs dRe-RameSi saerTo 
gavla. mniSvnelovnad mcirdeba burRviTi samuSaoebis TviTRirebuleba. 
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УДК 622.244                                                                                    Г.Х. Варшаломидзе, В.Э. Хитаришвили, 

 М. Цурцумия, Т. Сулханишвили 

 

БУРОВЫЕ СИСТЕМЫ ВЕРХНЕГО ПРИВОДА «ТОП-ДРАЙВА» 
 

1. Введение 
 

 Технические средства бурения скважины последнего периода привели к значи-

тельному прогрессу. Анализ процесса бурения показал, что роторный способ бурения 

устарел и стал экономически неэффективным. Сейчас в бурении применяется более 

эффективная новая установка буровой системы верхнего привода «топ-драйва». Для 

доказательства преимущества верхнего привода по сравнению с роторным способом 

бурения потребовалось на практике почти 80 лет [1-2]. Первую такую установку DPM-

650-DC выпустили в 1984 году. Она имела постоянный ток и была предназначена для 

морского бурения с применением платформ. С 1996 года буровые системы верхнего 

привода стали основным способом для проводки скважин на море. Практический опыт их 

применения показал эффективность и так много положительных свойств «топ-драйва», 

что сейчас с применением буровой системы верхнего привода также ведут бурение 

значительной части скважин на суше. 

 

2. Основная часть 

 

 На сегодняшний день широко применяются TDS и Tesco буровые системы верхнего 

привода «топ-драйва» (рис. 1, 2). Преимущество этих систем проявляется в следующем: 

монтаж и демонтаж буровой системы верхнего привода «топ-драйва» требует одних суток; 

значительно повышается механическая скорость бурения и приблизительно на 40% растет 

общая проходка в сутки; значительно снижается себестоимость буровых работ. 



saerTaSoriso samecniero-teqnikuri sainformacio Jurnali ̀ ssaaqqaarrTTvveellooss  nnaavvTToobbii  ddaa  ggaazzii~ 

SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL  ,,GGEEOORRGGIIAANN  OOIILL    AANNDD      GGAASS" 

МЕЖДУНАРОДНЫЙ НАУЧНО-ТЕХНИЧЕСКИЙ, ИНФОРМАЦИОННЫЙ ЖУРНАЛ ,,ННЕЕФФТТЬЬ  ИИ  ГГААЗЗ  ГГРРУУЗЗИИИИ" 
 

  

vvttwwyybbtthhtt,,ff                    --              ,,eehhqqddbbcc  ff[[ffkkbb  nnttmmyybbrrff  llff  nnttmmyyjjkkjjuubbff66  vvffhhssddbbcc  ffddnnjjvvffnnbbppffwwbbff                  --            SSCCIIEENNCCEE 

117 

123, 2009 

 
Рис. 1. Буровая система TDS «топ-драйва», работающая в режиме верхнего привода 

 

 Буровая система верхнего привода типа TDS имеет целый ряд положительных 

свойств по сравнению с роторным способом бурения [3]. Например: вызывает снижение 

вероятности выброса флюида из скважины, упрощает спуск обсадных труб в зоне 

осложнений, повышает качество выхода керна. 
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Рис. 2. Буровая система, работающая в режиме верхнего провода топ-драйва типа TESCO-HCI  

 

Верхний привод буровой системы «топ драйва» типа TDS представляет принципи-

ально новый тип бурового оборудования, которое полностью обеспечивает выполнение 

ряда технологических операций и дает возможность качественно провести процесс 

бурения. 

Верхний привод типа TDS представляет мобильную буровую систему, повы-

шающую эффективность проведения буровых работ, снижающую риск возникновения 

осложнений и аварий. 
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Улучшено и автоматизировано управление верхним приводом для служащего 

персонала и защищена их безопасность при проявлениях нефти и газа. 

Повышение эффективности бурения производится за счет упрощения следующих 

технологических операций: 

- При спуско-подъеме из шурфа квадрата и вертлюга. 

- При наращивания бурильной трубы во время бурения и проведения операции 

спуско-подъема. 

- При наклонно-направленном бурении наращивание бурильных труб проводится 

так, что их низ находится на забое, что снижает затраты времени на переориентирование 

бурового снаряда. При каждом наращивании значительно много времени остается для 

бурения, чем для спуско-подъемной операции. Значительным преимуществом верхнего 

привода буровой системы  типа TDS считается то, что вращение бурильных колонн и 

циркуляция промывочных растворов производятся беспрерывно при разработке ствола 

сверху до низа и снизу до верха. 

Непрерывное вращение бурильных колонн дает возможность значительно умень-

шить силы трения при проведении спуско-подъемных операций во время горизонталь-

ного и наклонно направленного бурения. 

По сравнению с верхним приводом «топ-драйва» типа TDS  более эффективен верх-

ний привод буровой системы типа TESCO-HCl. Это очень универсальная установка, она 

достаточно компактная для А-образных и башенных вышек, применяется как буровое 

оборудование на суше, а также на море. 

Для работы верхнего привода типа TESCO-HCl применяются двигатели, а также 

приводы для гидравлических насосов, которые эффективны при бурении скважин. Эти 

буровые системы выпускают по грузоподъемности. Существуют установки, имеющие 500 

или 600-тонную номинальную грузоподъемность. Рабочие характеристики (крутящий 

момент и скорость) верхнего привода TESCO-HCl  можно изменять в соответствии с видом 

источника питания и числом передач. 

Преимущество буровой системы типа TESCO-HCl в эксплуатации состоит в 

следующем. 

Целую систему, включая верхний привод силовой установки и системы снижения 

вращающего момента, можно монтировать меньше одного дня.  Система TESCO-HCl 

имеет расширенные функции: с помощью гидравлического трубового манипулятора 

возможно наклонять подвешенный элеватор, передвигать его в сторону оси скважины, 

провести наращивание труб. Вращение трубового манипулятора на 3600С дает возможно-

сть дистанционно управлять элеватором и зажимно-остановочным оборудованием. Оста-

новитель верхнего привода типа TESCO-HCl может работать замками бурильных труб. 

Верхний привод буровой системы «топ-драйва» типа TESCO-HCl может 

передвигаться к оси скважины и от оси скважины. Он имеет передвигательный шток и 

автоматически закрывающийся элеватор, которые дают возможность снизить тяжелый 

физический труд, чем повышается безопасность работы. 
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Автоматически закрывающийся элеватор, который управляется бурильщиком, 

может полностью предотвратить производственные травмы служащего персонала. Травмы 

часто имеют место, когда элеватор закрывается ручным способом. Верхний привод буро-

вой системы повышает безопасность работы производства при выбросе, снижает износ 

противовыбросного оборудования, так как действующий в превенторе резиновый элемент 

нажимает на тело трубы, а не на поверхность квадрата. Эта система дает возможность слу-

жащему персоналу снизить число операций, выполняемых ручным способом, так как 

большинство этих операций ведется дистанционно из пульта бурильщика и бурение 

проводят в менее сложных условиях. Верхний привод буровой системы обеспечивает 

соединение и развинчивание бурильных труб без применения трубного ключа.  

Технологическим преимуществом верхнего привода считается то, что возможно 

одновременно произвести бурение и крепление скважин обсадными трубами. Этот метод 

разработан компанией «Tesco corporation if varco international inc». Таким образом возмож-

но пробурить скважины с применением обсадных труб вместо бурильных. 

Верхний привод буровой системы представляет высокоэффективную установку, 

мощность которой равна мощности вращающейся оси 450-135 л.с. Он имеет самостояте-

льное энергетическое обеспечение, а также систему передачи и накопления реактивного 

момента. Нижний зажиматель исполняет роль опорно-машинного ключа. Он применя-

ется для свинчивания и развинчивания труб. Эта система применяется как вертлюг слож-

ного состава; нижняя часть бурового сальника этого вертлюга движется с помощью двух 

электродвигателей (мощность 350 л.с.), и подъемник, на котором автоматический 

элеватор подвешен с бурильной колонной. Комплект подъемника висит на крюке и с 

помощью талевой системы скользит вверх и вниз на центрировочной балке. 

Основными частями буровой системы верхнего привода считаются вертлюг-

верхний буровой двигатель, подъемный агрегат, на котором подвешен автоматический 

элеватор, и ведущая центрировочная балка и по ней скользит вся эта система. На рис. 3 

показана схема верхнего привода «топ-драйва» (буровой системы). 
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Рис. 3. Схема расположения устройства топ-драйва (буровой системы), работающего в режиме верхнего 

привода 

 

3. Заключение 
 

По сравнению с роторным способом бурения верхний привод типа «топ-драйв» 

системы имеет целый ряд положительных свойств: снижается число аварий и осложне-

ний в процесе бурения, улучшена безопасность работ, автоматизировано управление сис-

темой. При применении верхнего привода повышение эффективности бурения 

достигается за счет упрощения технологических операций. Значительно увличивается 

механическая скорость бурения и приблизительно на 40% растет общая проходка в сутки. 

Снижается себестоимость буровых работ. 
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zeda amZravis `top draivi~ saburRi sistemebi. gg..  vvaarrSSaalloommiiZZee,,  vv..  

xxiiTTaarriiSSvviillii,,  mm..  wwuurrwwuummiiaa,,  TT..  ssuullxxaanniiSSvviillii..  

 zeda amZravis saburR sistemas rotoruli burRvis xerxTan SedarebiT aqvs mTeli 

rigi upiratesoba, romelic SemdegSi mdgomareobs: Semcirebulia burRvis dros avariebisa 

da garTulebebis ricxvi; WaburRilebis gayvanisas sagrZnoblad izrdeba burRvis meqaniku-

ri siCqare da daaxloebiT 40%-iT matulobs dReRamuri saerTo gavla; avtomatizebulia 

sistemis marTva; srulyofilia da gamartivebuli CaSveba-amoRebis operaciebi; Semcire-

bulia burRviTi samuSaoebis TviTRirebuleba. 

sakvanZo sityvebi: zeda amZravi, CaSveba-amoRebis operaciebi, burRvis sistemebi. 

 

 

DDRRIILLIINNGG  SSYYTTEEMMSS  OOFF  `̀`̀TTOOPP--DDRRIIVVEE`̀`̀  UUPPPPEERR  DDRRIIVVEE  .. G. Varshalomidze, V. 

Khitarishvili, M. Tsurtsumia, T. Sulkhanishvili. 

 Drilling systems of upper drive have a number of advantages compared with rotory drilling method. 

They are : number of wrecks and complications during drilling is reduced. Running the well-hole the drilling 

mechanical rate considerably increases and approximately the 24 hours total run increases by 40%. The 

system control is automized. Downhole and uplift operations are perfected and simplified. Drilling work cost 

is reduced. 

Key words: upper drive, drilling systems, dounhole-uplift operations.  

 

 

БУРОВЫЕ СИСТЕМЫ ВЕРХНЕГО ПРИВОДА «ТОП-ДРАЙВА». Варшаломидзе Г.Х., 

Хитаришвили В.Э., Цурцумия М., Сулханишвили Т. 

 Буровые системы верхнего привода по сравнению со способом роторного бурения имеют 

целый ряд преимуществ, которые состоят в следующем: снижено число аварий и осложнений при 

бурении. При проводке скважин значительно повышается механическиая скорость бурения и 

приблизительно на 40% растет суточная общая проходка. Благодаря этому приводу 

автоматизирована система управления, усовершенствованы и упрощены операции спуска-подъема. 

Снижена себестоимость буровых работ. 

Ключевые слова: верхний привод; операции спуска-подъема; буровые системы. 
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iirraakkllii  ggoogguuaaZZee,,  

sainJinro akademiis sapat-

io akademikosi, stu-s `Wa-

burRilebis burRvis teq-

nikisa da teqnologiis~ mi-

marTulebis xelmZRvaneli, 

fiz.-maT. doqtori, sruli 

profesori 

  
  

gguurraamm  vvaarrSSaalloommiiZZee,,  

saqarTvelos da ukrainis sa-

inJinro akademiebis akademi-

kosi, stu-s `navTobisa da 

gazis teqnologiis~ departa-

mentis Tvmjdomare, teqnikis 
mecnierebaTa doqtori, pro-

fesori 

uak 622.24                                                    g. varSalomiZe, i. goguaZe  

 

burRvis procesSi sasangrevo parametrebis hidrav-

likuri arxiT telemetriuli sistemis kvleva  

 

1. Sesavali 

 

  burRvis  procesis parametr-

ebis telemetria SesaZloa ganxorci-

eldes eleqtruli, magnituri da hi-

dravlikuri gziT. praqtikulad yve-

laze mosaxerxebelia da ekonomiuri 

misi ganxorcieleba hidravlikuri 

arxiT, rac metad aqtiur problemad 

iTvleba axali teqnikisa da teqno-

logiis danergvis TvalsazrisiT. 

 

2. ZiriTadi nawili 
 

 amocana mdgomareobs hidravli-

kuri arxis modelis SedgenaSi. vixelmZRvaneloT milsa da 

milgare sivrceSi moZrav siTxeSi mkumSavi wveTovani siTxis diferencialuri gantoleb-

iT, romelic pirvelad Sedgenil da amoxsnil iqna n. Jukovis mier da romelic ganavi-

Tara i. Cernovma [1]. igi warmoadgens masis siCqarisa da wnevis cvalebadobis gawr-

fivebul gantolebaTa sistemas droSi 

{
−
𝜕𝑃

𝜕𝑋
= 𝜌

𝜕𝑤

𝜕𝑡
+ 2𝑎𝑤𝑒

−
𝜕𝑃

𝜕𝑡
= 𝜌𝑐2

𝜕𝑤

𝜕𝑥

},                                                                (1) 

sadac 𝑃 hidravlikuri wnevis sididea; 𝜌-saburRi gamrecxi xsnaris simkvrive; 𝑊-

ganivkveTSi moZravi siTxis saSualo siCqare; 𝑐-xmis gavrcelebis siCqare mkvriv 

wveTovan siTxeSi, romelic moedineba mkvrivi kedlebis mqone milSi; 𝑎-Caqrobis dekre-

menti, romlis sidide damokidebulia siblantis kinematikur koeficientze da milis 

Siga da milgare rgoluri sivrcis diametrze. 

mrgvali saburRi milisaTvis, romlis diametria 𝑑, adgili aqvs tolobas 2𝑎 =

32𝑉
𝑑2⁄  [4], sadac 𝑉 siblantis kinematikuri koeficientia. 

 (1) gamosaxulebas ewodeba kavSiris, telegrafis gantoleba, radganac igi gvxvde-

ba eleqtruli denis kabelze gavrcelebul amocanebSi. 
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aRniSnuli gantolebis gamoyeneba ufro dasaSvebia im pirobebSi, rodesac saqme 

gvaqvs siTxis dabali sididis moZraobasTan, vidre xmis gavrcelebis siCqarea, rodesac 

SesaZlebelia mxedvelobaSi ar miviRoT  wnevis cvalebadobis siCqare. saburRi xsnaris 

nakadis moZraobis siCqare milSiga arxSi aris 100 l/w. 5′′-is mqone saburR milebSi 

Seadgens daaxloebiT 11 m/wm, xmis gavrcelebis siCqare siTxeSi Seadgens daaxloebiT 

1500 m/wm, e.i. siTxis nakadis siCqare Seadgens 0,7%-s xmis gavrcelebis siCqaresTan. 

gamovsaxoT 1-eli gantolebaTa sistema Semdegi saxiT: 

{
 

 −
𝜕𝑃

𝜕𝑋
=
𝜌

𝑆
(
𝜕𝑄

𝜕𝑡
+ 2𝑎𝑄) ,

−
𝜕𝑄

𝜕𝑋
=

𝑆

𝜌𝑐2
𝜕𝑃

𝜕𝑡
,

                                                              (2) 

sadac 𝑄 = 𝑊𝑆 siTxis moculobaTa xarjia; 𝑆-Siga da gare ganivkveTis farTobi, 𝑆 +

(𝐷 − 𝑆). 

(2) gantolebis gardaqmnis Sedegad laplasis gardaqmnebiT wnevisa ∆𝑃 da xarjis 

nazardebisaTvis ∆𝑄 miviRebT: 

{
 

 
𝑑

𝑑𝑥
∆𝑃̅̅̅̅ = −

𝜌

𝑆
∆𝑄̅̅ ̅̅ (𝜌 + 2𝑎),

𝑑

𝑑𝑥
∆𝑄̅̅ ̅̅ = −

𝜌

𝜌𝑐2
𝜌∆𝑃,̅̅ ̅̅̅

                                                         (3) 

sadac 𝑃 laplasis gardamqmneli cvladia; 

(3) gantolebis amoxsniT vRebulobT 

𝑑2

𝑑𝑥2
∆𝑃̅̅̅̅ − 𝑉2∆𝑃̅̅̅̅ = 0,                                                                     (4) 

sadac  

𝜈 =
1

𝐶
√𝑃(𝑃 + 2𝑎).                                                                     (5) 

amovxsnaT (4) gantoleba  

                       ∆𝑃̅̅̅̅ = 𝐴𝑐ℎ(𝜈𝑥) + 𝐵𝑠ℎ(𝜈𝑥),                         (6) 

sadac 𝐴 da 𝐵 warmoebuli mudmivi sidideebia, romlebic amoixsneba garkveuli sasazRv-

ro pirobebiT. 

Tu (6) gantolebas CavsvavT (3) gantolebaTa sistemaSi miviRebT xarjis naza-

rdis sidides Δ𝑄. 

Δ𝑄̅ = −
𝑆𝑉

(𝑃 + 2𝑎)𝑆
[𝐴𝑠ℎ(𝑣𝑥) + 𝐵𝑐ℎ(𝑣𝑥)].                                   (7) 

Tu mxedvelobaSi moviRebT (5) gamosaxulebas da SemoviRebT aRniSvnas, miviRebT: 

𝑃𝑇 = 𝐶 𝑆⁄ √𝑃 + 2𝑎 𝑃⁄   ,                                                                (8) 

sadac 𝑃𝑇 grZeli xazis talRuri winaRobaa, jamSi vRebulobT gantolebaTa sistemas. 

romelic garkveuli mudmivi sizustiT gansazRvravs wnevisa da xarjis funqciis nazar-

dis sidides. 
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{

∆𝑃̅̅̅̅ = 𝐴𝑐ℎ(𝑣𝑥) + 𝐵𝑠ℎ(𝑣𝑥),

Δ𝑄 = −
1

𝑃𝑇𝑃
[𝐴𝑠ℎ(𝑣𝑥) + 𝐵𝑐ℎ(𝑣𝑥)].

                                                    (9) 

𝐴 da 𝐵 mudmivi sidideebis gansazRvrisaTvis sasazRvro pirobebs vadgenT gamar-

tivebuli ekvivalenturi sqemis hidravlikuri xaziT (ix. nax. 1). 

gavarCioT ori sasazRvro piroba Wis pirze (𝑋 = 0) da sangrevze (𝑋 = 𝐿). 

 

 

sb.t. – saburRi tumbo; 

𝐾 - kompresori; 

𝑚 – manifoldi; 

𝐷𝑃 - xarjis gadamwodi; 

БШ – saburRi mili; 

ПГИ – hidravlikuri impulsis gadamcemi; 

3Д – sasangrevo Zrava; 

Д - satexi; 

3𝑛 - milgare sivrce; 

Δ𝑄𝐻 - saburRi tumboebis mwarmoebloba; 

Δ𝑄𝐾 –kompresoris xarjis cvalebadoba; 

Δ𝑄1 – saburRi xsnaris xarjis cvlileba 

sawyis momentSi – Wis pirze; 

Δ𝑄𝐿 – saburRi xsnaris xarjis cvlileba 

sangrevis boloSi; 

Δ𝑃10 – wnevis gazomvis sidide wertilSi 

– manifoldze; 

Δ𝑃1 – saburRi xsnaris wnevis cvaleba-

dobis sidide sawyisi momentidan; 

Δ𝑃𝐿 – wnevis cvlileba sangrevze; 

Δ𝑃𝑛 – hidravlikuri impulsi, romelsac 

qmnis ПГИ; 

Δ𝑃3𝐷 – wnevis vardna sangrevze, sasan-

grevo Zravze; 

Δ𝑃𝐷 –wnevis vardna sangrevze; 

𝑅11 - hidravlikuri winaRoba sawyisSi; 

𝑅12 – hidravlikuri winaRoba sasangrevo 

Zravas, satexis da saburRi iaraRis 

milSiga sivrceSi 

nax. 1. hidravlikuri xazis ekvivalentis sqema 
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sasazRvro pirobebi hidravlikuri xazis dasawyisSi (X= 0) warmodgenilia 

ekvivalenturi sqemis mixedviT:  

Δ𝑄1̅̅ ̅̅ ̅ = Δ𝑄𝐻̅̅ ̅̅ ̅̅ − Δ𝑄𝐾̅̅ ̅̅ ̅̅ ,                             (10) 

sadac Δ𝑄1̅̅ ̅̅ ̅ saburRi xsnaris xarjia dasawyisSi; Δ𝑄𝐾̅̅ ̅̅ ̅̅  - saburRi xsnaris xarjis 

cvalebadoba kompresoriT; Δ𝑄𝐻̅̅ ̅̅ ̅̅  - saburRi xsnaris cvalebadoba saburR tumboebze. 

kompensatoris konstruqcia, romelic gankuTvnilia wnevis rxevebis Sesamcireb-

lad da saburRi xsnaris  gasaTanabreblad  naCvenebia me-2 nax-ze. 

 
nax. 2. saburRi tumbos kompensatori 

 

Tu SemoviRebT 𝑉0 da 𝑃0 aRniSvnebs da moviSveliebT boil-mariotis kanons – 

haeri ikumSeba izoTermulad, ris gamoc 𝑃0𝑉0 = 𝑃10(𝑉0 − 𝑌). 

saidanac                  𝑃10 =
𝑃0𝑉0

(𝑉0 − 𝑌)
⁄ ,                           (11) 

sadac 𝑃10 wnevaa manifoldis xazze gazomvis wertilSi. 

Tu (11) gamosaxulebis marjvena mxares gavamravlebT da gavyofT (𝑉0 + 𝑌)-ze 

miviRebT: 

𝑃10 =
𝑃0𝑉0(𝑉0 + 𝑌)

𝑉0
2 − 𝑌2

=
𝑃0𝑉0

2

𝑉0
2 − 𝑌2

+
𝑃0𝑉0𝑌

𝑉0
2 − 𝑌2

.                              (12) 

radgan normalurad momuSave kompensatorSi 𝑌-is mniSvneloba naklebia 𝑉0-is 

mniSvnelobaze anu 𝑉2 − 𝑌 = 𝑉0
2, gamomdinare aqedan 

𝑃10 = 𝑃0 (1 +
𝑌

𝑉0
).                                                                       (13) 
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siTxis moculobiTi nazardi erTeul droSi kompensatorSi 

𝑑𝑌

𝐷𝑡
=
𝑉0
𝑃0

𝑑𝑃10
𝑑𝑡

= 𝑄𝐾.                                                                   (14) 

me-14 gamosaxulebaSi laplasis gardaqmnebiT miviRebT: 

Δ𝑄𝐾 =
𝑉0
𝑃0
𝑃Δ𝑃10̅̅ ̅̅ ̅̅ ̅ .                                                              (15) 

radganac tumbos mwarmoebloba mudmivi sididea Δ𝑄11̅̅ ̅̅ ̅̅ = 0, gamosaxuleba (10) 

miiRebs Semdeg saxes: 

Δ𝑄1̅̅ ̅̅ ̅ = −Δ𝑄𝐾̅̅ ̅̅ ̅̅ .                              (16) 

SemoviRoT aRniSvna 
𝑉0
𝑃0
⁄ = 𝐾𝐾 – kompensatoris konstruqciuli parametria, ris 

gamoc miviRebT saburRi gamrecxi xsnaris moZraobis cvlilebas  

Δ𝑄1̅̅ ̅̅ ̅ = Δ𝑃10̅̅ ̅̅ ̅̅ PK.                               (17) 

energiis kargvebis gaTvaliswinebiT  

Δ𝑄1
Δ𝑃10

̅̅ ̅̅ ̅̅
=

PKK
1 + PTK

= WK ,                                                         (18)  

sadac TK aris drois mudmiva, xolo WK-kompesatoris gadamcemi funqcia. 

saburRi pirobebi hidravlikuri xazis bolos 𝑋 = 𝐿 sangrevze 

sasazRvro pirobebi sangrevze ganisazRvreba ekvivalenturi hidravlikuri sqemis 

(nax. 1) mixedviT. davadgenT wnevis balansis gantolebas. amave dros viTvaliswinebT 

saburRi xsnaris nakadis turbulentur mniSvnelobas, romlis wnevis vardnili xarjis 

kvadratis proporciulia. e.i. 𝑃 = 𝑅 + 𝑄2 da aseve nakadis nazardis sididisa 

Δ𝑃 = 2𝑅𝑇Δ𝑄 

∆𝑃1̅ = ∆𝑃𝑛̅ + ∆𝑃Г̅
∆𝑃1 = 2𝑅𝑇𝐿 + ∆𝑄1

},                           (19) 

sadac yvela aRniSvnebi moyvanilia 1-el nax-ze. 

sasazRvro pirobebis ((18) da (19)) gantolebebis CasmiT (4) gantolebaTa 

sistemaSi miviRebT 

∆𝑃1̅ = 𝐴

∆𝑄1 = −
1

𝑃1𝜌
𝛽
 ,როცა X = 0                                            (20) 

∆𝑃1̅ = 𝐴𝑐ℎ(𝑉𝐿) + 𝐵𝑠ℎ(𝑉𝐿)

∆𝑄1̅̅ ̅ = −
1

𝑃1𝜌
[𝐴𝑠ℎ(𝑉𝐿) + 𝐵𝑐ℎ(𝑉𝐿)]

} ,      როცა X = L     (21) 

(18) da (21) gantolebaTa safuZvelze da saTanado gardaqmnebiT vRebulobT 

saboloo gamosaxulebas wnevisa (∆𝑃10̅̅ ̅̅ ) da xarjisaTvis ∆𝑄1̅̅ ̅. signalis gazomvis 

wertilSi hidravlikuri impulsis (∆𝑃11) gadacemisas 



saerTaSoriso samecniero-teqnikuri sainformacio Jurnali ̀ ssaaqqaarrTTvveellooss  nnaavvTToobbii  ddaa  ggaazzii~ 

SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL  ,,GGEEOORRGGIIAANN  OOIILL    AANNDD      GGAASS" 

МЕЖДУНАРОДНЫЙ НАУЧНО-ТЕХНИЧЕСКИЙ, ИНФОРМАЦИОННЫЙ ЖУРНАЛ ,,ННЕЕФФТТЬЬ  ИИ  ГГААЗЗ  ГГРРУУЗЗИИИИ" 
 

  

vvttwwyybbtthhtt,,ff                    --              ,,eehhqqddbbcc  ff[[ffkkbb  nnttmmyybbrrff  llff  nnttmmyyjjkkjjuubbff66  vvffhhssddbbcc  ffddnnjjvvffnnbbppffwwbbff                  --            SSCCIIEENNCCEE 

128 

123, 2009 

(∆𝑃10̅̅ ̅̅ )

(∆𝑃11)
=

1

(1 + 2𝑅𝑟𝑊𝐾)𝑐ℎ(𝑉𝐿) + [𝑊𝐾𝑃𝜌 +
2𝑅𝐼𝐿
𝑃𝑃1

(1 + 2𝑅𝑟𝑊𝐾)] 𝑠ℎ(𝑉𝐿)
,       (22) 

(∆𝑃10̅̅ ̅̅ )

(∆𝑃11)
=

𝑊𝐾

(1 + 2𝑅1𝑊𝐾)𝑐ℎ(𝑉𝐿) + [𝑊𝐾𝑃𝑃1 +
2𝑅𝑟𝐿
𝜌𝑃1

(1 + 2𝑅𝑟1𝑊)] 𝑠ℎ(𝑉𝐿)
,        (23) 

sadac 𝑅𝑟 aris mTliani hidravlikuri winaRoba 

𝑅𝑟 = 𝑅𝑟1 + 𝑅𝑟𝐿.                         (24) 

(22) da (23) gamosaxulebebis kvleva SesaZloa SevasruloT Zalian martivad, 

cnobili sixSiruli meTodiT, aseve misi Sesruleba SesaZlebelia gamoTvliTi teqnikis 

saSualebiT. iseTi rTuli funqciebis gansazRvra, rogorebicaa (22) da (23) 

gamosaxulebebi, warmoadgens sakmaod rTul amocanas. miRebuli amonaxsni warmoadgens 

usasrulo rigis funqcias, romlis gaanalizeba, gansakuTrebiT zRvruli SemTxve-

vebisaTvis, Znelad warmosadgenia, romelic am wuTs warmoadgens TviT mimdinareobis 

process. sixSirul kvlevas aqvs didi upiratesoba, Tu misi gardaqmnis procesis 

analizi furies ukugardaqmniT xorcieldeba. furies gardaqmnis Cqarosnuli aparati 

БПФ Zalze amartivebs gamoTvlebs. 

laplasis gardaqmnebidan furies gardaqmnebze gadasvlisaTvis (22) da (23) 

gamosaxulebebSi 𝑃-s vcvliT 𝑖𝜔-Ti. aseT SemTxvevaSi gamosaxulebaSi 𝑉-s da 𝑃𝑟-s eqneba 

Semdegi saxe ((5) da (8) gamosaxulebebis gaTvaliswinebiT): 

𝑉 =
1

𝐶
√𝑖𝜔(𝑖𝜔 + 2𝑎) =

1

𝐶
√
𝜔

2
[√√𝜔2 + 4𝑎2 − 𝜔 + 𝑖√√𝜔2 + 4𝑎2 +𝜔],             (25) 

𝑃𝑟 =
𝐶

𝑆
√1 +

4𝑎2

𝜔2
𝑐 − 𝑖

1

2
arctg

2a

ω
 .                                               (26) 

(21) da (18) gantolebaTa gaTvaliswinebiT vRebulobT gamosaxulebas, romelic 

SesaZlo daxasiaTdes kompensatorebisaTvis: 

𝑊𝐾(𝑖𝜔) =
𝑖𝜔𝐾𝐾

1 + 𝑖𝜔𝑇𝐾
 .                                                                          (27) 

rogorc (22) da (27) gamosaxulebebidan Cans, hidravlikuri kavSiris xazis 

sixSiruli maxasiaTeblebi damokidebulia bevr parametrze (xazis sigrZeze, Caqrobis 

koeficientze, saburRi xsnaris simkvriveze, kompensatorebs wnevis sidideze da sxv.) 

yovelive amis gamo Cven mier SemoRebuli iqna Semdegi meTodi: 

a) e.w. `centralizebuli~ saeqspluatacio da sakonstruqcio kavSiris xazis 

parametrireba anu centraluri gazomvebi yvela parametrisa. 

b) sixSiruli maxasiaTeblebis gazomvisas parametrebidan erT-erTi analizirdeb-

oda. danarCeni parametrebi maTi centraluri mniSvnelobis mudmivad da tol 

sidideebad rCeboda. 
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me-3 nax-ze warmodgenilia amplitudur-fazuri maxasiaTeblebi 𝑎 sxvadasxva 

koeficientTa Caqrobis mniSvnelobisaTvis. am grafikidan Cans, rom Caqrobis 

koeficienti 𝑎 didi sididiT moqmedebs sixSirul maxasiaTeblebze xarjis gazomvis 

dros. saburRi tumbos kompensatoris pirobebis gamo, signali wnevis Sesaxeb mcirdeba 

10%-iT Tavisi, sawyisi sididis mniSvnelobidan 0,8-dan 1,6 hc sixSireebze damokidebul 

Caqrobis koeficientze, maSin, rodesac xarjis signali rCeba informaciulad jer kidev 

ufro maRal sixSireze, magram saWiroa aRvniSnoT,  rom,  Caqrobis koeficientis 

sidide 𝑎 < 0,3 1 𝑐⁄ , SesaZlebelia gamoiyos signali wnevis gadamwodebze, muSa sixSireze 

0,5hc. sixSiruli maxasiaTeblebi iwvevs rezonansul movlenebs. rezonansuli sixSiris 

mniSvnelobebi uSualod dakavSirebulia xazis sigrZesTan. 

me-4 nax-ze warmodgenilia amplitudur-sixSiruli maxasiaTeblebi sxvadasxva 

sigrZis hidravlikuri xazisaTvis. rogorc Cans, rac metia xazis sigrZe, miT ufro 

qrobadia signalis sidide. gansakuTrebiT es Cans xarjis signalisaTvis. 1000 m-dan 

6000 m sigrZeze signalis gadaecema samjer. rodesac xazis sigrZe 6000 m-ia da maSin 

xazze kompensatoris wnevis signali dawyebuli 0,8 hc-dan ukve aRar aris informaci-

uli da signalis xarji SesaZloa gamoyenebul iqnes dekodirebisTvis warmatebuli 

sasangrevo informaciis misaRebad yvela sigrZeze, dawyebuli 1000 m-dan 6000 m-mde. 

 

 
nax. 3. asm Caqrobis sxvadasxva mniSvnelobis koeficienti 
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nax. 4. asm sxvadasxva sigrZis  hidravlikuri xazis dros 

 

 
nax. 5. amplitudur-fazur-sixSiruli (afs) maxasiaTebeli wnevis sxvadasxva mniSvnelobisaTvis 

kompensatorze 

 

me-5 nax-ze moyvanilia amplitudur-sixSiruli maxasiaTebeli (asm) saburRi 

tumbos kompensatoris sxvadasxva reJimSi muSaobisas. warmodgenili grafikidan Cans, 

rom 2 hc sixSiris farglebSi haeris wnevis sidide kompensatorSi (kameris mudmivi 
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moculobis pirobebSi) mniSvnelovan gavlenas axdens signalis rogorc wnevis sidideze, 

aseve xarjze, wnevis zrdis dros (kompensatoris koeficientis Semcirebis dros) 

signalis xarji mcirdeba, xolo wnevisa izrdeba. wnevis gazrdisas kompensatorSi haeri 

SesaZlebelia Semcirdes aTjer, aseve miRweul iqnes is, rom signalis sidide  

gautoldes xarjis signalis sidides, xolo Semdgomi wnevis zrdisas signalis sidide 

gadaaWarbebs mas, magram am dros  kompensatori aRar muSaobs, veRar asrulebs Tavis 

rols. 

 

 
nax. 6. hidravlikuri xazis afs maxasiaTebeli sxvadasxva diametris saburRi milebisaTvis 

 

me-6 nax-ze moyvanilia hidravlikuri xazis afs maxasiaTebeli sxvadasxva 

diametris saburRi milebis SemTxvevaSi. grafikidan Cans, rom saburRi milebis diametri 

gavlenas axdens ZiriTadad xarjis amplitudur-sixSirul maxasiaTeblebze, rac aixsneba 

imiT, rom, erTi mxvriv, saburRi milis Siga diametrze damokidebuli ganivkveTis 

farTobia 𝑆, xolo, meore mxriv, Siga diametri gavlenas axdens qrobis koeficientze 

𝑎, romelic, Tavis mxriv, gavlenas axdens xarjis sidideze 114 mm-dan 168 mm-mde. 

saburRi xsnaris kinematikuri siblantis ucvlelobis pirobebSi qrobis koeficienti 

TiTqmis 2,5-jer mcirdeba. 

 

3. daskvna 

 

am monacemebis analizze SesaZloa davaskvnaT, rom telemetriuli sistemiT 

informaciis miwodeba zedapirze unda xorcieldebodes sixSiriT ara umetes 0,5 hc-isa. 
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Tumca am zRvrebSic  signalis garCeva fazis mixedviT Zalze Zneldeba, romelic 

moiTxovs specialur konstruqciebsa da programul saSualebebs. 
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burRvis procesSi sasangrevo parametrebis hidravlikuri arxiT 

telemetriuli sistemis kvleva.  gg..  vvaarrSSaalloommiiZZee,,  ii..  ggoogguuaaZZee.  

 warmodgenilia burRvis procesis modeli, romlis mixedviT sangrevidan SesaZlebelia 

informaciis miReba telemetriuli sistemiT. 

 kvleva exeba hidravlikuri arxis gziT saburRi parametrebis sidideebis gamocnobas amplitudur-

fazur-sixSiruli parametrebis meSveobiT, romelTa zedapirze gaSifvra saSualebas iZleva vmarToT 

burRvis procesi. kvlevis Sedegebi saSualebas gvaZlevs gadavwyvitoT momavalSi gamzomi da marTvis 

xelsawyoebis daproeqtebis monacemebi. 

sakvanZo sityvebi: telemetruli sistemebi; burRvis parametrebi; hidravlikuri arxi; amplituda, fazuri, 

sixSiruli, parametrebi. 

 

FFAACCEE  PPAARRAAMMEETTEERRSS  TTEELLEEMMEETTRRIICC  SSYYSSTTEEMM  IINNVVEESSTTIIGGAATTIIOONN  TTHHRROOUUGGHH  

HHYYDDRRAAUULLIICC  CCHHAANNNNEELL  WWHHIILLEE  DDRRIILLLLIINNGG.. G. Varhalomidze, I.Goguadze. 

 The article deals with the drilling process model according to which it is available to gain information 

by means of telemetric system. The investigation concerns the drilling parameter volume identification 

through hydraulic channels by means of amplitude phase frequency parameters. Their decypher enables to 

control the drilling process from the surface.  

 The results of the investigation enable to determine the data for projecting measuring and controlling 

devices. 

Key words: telemetric system, drilling parameter, hydraulic channel, amplitude, frequence parameters, 

decypler.  

 

ИССЛЕДОВАНИЕ ТЕЛЕМЕТРИЧЕСКИХ СИСТЕМ СВЯЗИ ЗАБОЙНЫХ БУРОВЫХ 

ПРОЦЕССОВ.  Варшаломидзе Г., Гогуадзе И. 

 В работе представлена модель бурового процесса, с помощью которого из забоя возможен прием 

информации с помощью информационной системы. 

 Исследование касается гидравлического канала связи,  в котором распознаются параметры  бурильного 

процесса в виде амплитудно-фазочастотных показателей, расшрифовка которых на поверхности даст возмо-

жность управления, т. е.  управлять буровым процессом. 

Результаты исследования дают возможность в будущем проектировать некоторые зоны измерительно-

информационной системы. 

Ключевые слова: телеметрические системы; Параметри бурения; Гидравлический канал; Амплитуда, фазо, 

часточный; параметри. 
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iirraakkllii  ggoogguuaaZZee,,  

sainJinro akademiis sapatio 

akademikosi, stu-s `WaburRi-

lebis burRvis teqnikisa da 

teqnologiis~ mimarTulebis 

xelmZRvaneli, fiz.-maT. mecn. 

doqtori, sruli profesori 

 

 
 

ttaarriieell  ssaarrjjvveellaaZZee,,  

stu-s `WaburRilebis 

burRvis teqnikisa da 

teqnologiis~ mimar-

Tulebis asistent 

profesori 

uak 622:24                                                      i. goguaZe, t. sarjvelaZe 

 

WaburRilebis burRvis axali teqnologiebi 

 

1. Sesavali 

 

 menavTobe mburRavisaTvis nomer pi-

rvel problemad iTvleba produqtiuli 

horizontebis pirveladi gaxsna burRvis 

procesSi, gansakuTrebiT saqarTvelos sa-

badoebze, romlebic xasiaTdeba napralo-

van-koleqtorebis dabali ganvladobis, 

dabali feniT wneviT da dabali simkvri-

vis  brendis tipis navTobiT.  

 WaburRilis mSeneblobisas, burRv-

iT daRrmavebis procesSi, burRva unda 

xorcieldebodes yovelmxriv gawonaswo-

rebulad samTo-hidrostatikur wnevebs 

Soris. produqtiuli fenebis burRviT gaxsnisas es wonasworoba Zalauneburad irRveva 

da warmoiSoba zvruli diferencialuri hidravlikuri daZabulobis Zalebi, romlebic, 

umetes SemTxvevaSi, ufro meti sididisaa, vidre produqtiuli qanebis simtkicis 

zRvruli mniSvnelobebi.  

 anizotropiul qanebs rogorc drekadobisas, aseve moculobiTi gafarToebisas 

sxvadasxva simtkicis moduli aqvT. anizotropiuloba TavisTavad iwvevs deformaciul 

daZabulobas, gansakuTrebiT sangrevispira zonaSi da Tu es sivrce arsebobs napralo-

vani dabali ganvladobis kavernebi maTSi warmoSobs ufro meti daZabulobis koncentra-

ciis zonebs, did napralebs da kavernebs anu warmoiqmneba napralovan-forovan-kaver-

nuli ganvladobis deformaciuli anizotropiuloba, rac erT-erTi mTavari mizezTagania 

navTobis Semodinebis Sesamcireblad. 

 Tu ras niSnavs produqtiuli navTobSemcveli fenis xarisxovani da sufTa gaxsna 

WaburRilis mSeneblobis procesSi, romlisTvisac dRes iqmneba specialuri operatiuli 

kompaniebi, romlebic ikvleven da winaswar swavloben fenis gaxsnis process da 

meTodebs da Semdgom Rebuloben gadawyvetilebebs ganvixiloT ninowmindis sabados 

magaliTze. 
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2. ZiriTadi nawili 

 

 dReisaTvis WaburRilebSi arsebuli produqtiuli fenebis gaxsnis da aTvisebis 

(damTavrebis) xerxebi maincdamainc ver pasuxobs teqnikisa da teqnologiis maRal 

moTxovnebs, ris gamoc gamoiyeneba fenis dabali produqtiulobis koeficientis 

optimaluri mniSvneloba, napralovan da dabali ganvladobis koleqtorebSi ninowmindis 

sabadoze, gansakuTrebiT ki misi eqspluataciis gvian stadiaze.  

 fenis pirveladi gaxsnis procesSi saburRi xsnaris myari wvrilmarcvlovani 

faza da ganaburRi qanis nawilakebi, Tixovani globulebi, damamZimebleblis kristalebi, 

polimerebi filtratTan erTad SeaRweven koleqtoris forebsa da napralebSi. maTi 

SeRwevis siRrme ramdenimejer aRemateba perforirebuli arxebis siRrmes da swored es 

aris mTavari faqtori navTobis Semodinebis gauaresebisa. yovelive es aris saburRi 

xsnaris reologiuri parametrebis SeuTavsebloba gasaburRi koleqtorebis fizikur-

qimiur SemagenilobasTan, burRviTi fenis gaxsnisa da aseve hidravlikuri programisa 

SeuTavsebloba.  

 rogorc ukve aRvniSneT, sangrevispira zonaSi warmoiqmneba forianobisa da gan-

vladobis deformaciuli anizotropiuloba, rac ZiriTadi mizezia navTobis Semodinebis 

Semcirebisa pirveladi gaxsnis dros. 

 problema swored imaSia, rom fenSi swrafSeRwevadoba myarSewonili fazisa 

filtratTan erTad da koleqtoris deformaciuli cvlileba burRviTi gaxsnis dros 

erTdroulad xdeba. rac iwvevs Seuqcev process, vTqvaT, rogoric aris daSlamva da 

forebis dacoba. gansakuTrebiT es procesi mgrZnobiarea napralovan-karbonatul 

koleqtorebSi, rogorsac warmoadgens Sua eocenuri naleqebi ninowmindis sabadoze.  

 

axali saburRi teqnika da teqnologia hidroakustikuri  

qvedis mowyobilobiT  

 

 saqarTvelos teqnikuri universitetis samTo-geologiuri fakultetis navTobisa 

da gazis teqnologiis departamentis #88 mimarTulebis axali teqnikisa da teqnolo-

giis problemuri laboratoraSi Seqmnilia produqtiuli fenis burRvisa da gaxsnis 

hidroakustikuri teqnika da teqnologia 2008 wels, romelic wardgenilia saqpatent-

Si. 

 igi Sedgeba satexisa da damZimebuli modulisagan, romelic amave dros konstru-

qciulad warmoadgens hidravlikur generators. am teqnikis gamoyeneba burRvis teqno-

logiaSi mTlianad emyareba principulad axal midgomas da saxavs axal mimarTulebas am 

udidesi problemis gadasawyvetad. 

 sasangrevo hidravlikuri mowyobilobis Seqmnis mizania damuSavebul da Seqmnil 

iqnes maRalefeqturi konstruqciis hidroakustikuri mowyobiloba Rrma WaburRilebis 
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gasaburRad rTul geologiur pirobebSi, romelic uzrunvelyofs fenis bunebrivi 

produqtiulobis SenarCunebas misi pirveladi gaxsnis dros. 

sasangrevo hidroakustikuri mowyobiloba Sedgeba qvedis ori modulisagan. qveda 

moduli Sedgeba satexis Tavze ganTavsebuli hidroakustikuri eJeqtoruli kvanZisagan, 

romelSic warmoiqmneba impulsur-kavitaciuri rxevebi da zeda moduli, romelSi myofi 

kvanZi warmoqmnis torsul moZraobas. orive modulSi saburRi xsnaris maRali wneviT 

gavlis dros xorcieldeba sangrevispira produqtiuli fenis efeqturi gaxsna (nax. 1). 

kavitaciis raodenobrivi momenti da misi warmoqmnis xarisxi fasdeba kavitaciis 

kritikuli ricxviT ℵ, romelic ganisazRvreba formuliT: 

ℵ =
𝑃𝑜 − 𝑃𝐾

𝑃𝜐
, 

sadac 𝑃𝑜 hidroakustikuri wnevis sididea hidroakustikur velSi; 𝑃𝐾 gamrecxi siTxis  

gajerebis wnevis mniSvneloba; 𝑃𝜐 - hidroakustikuri wnevis amplitudis sidide.  

 WrilSi warmodgenilia sangrevispira hidroakustikuri mowyobilobis saerTo xe-

di, romelic ganaxorcielebs produqtiuli fenis burRviT gaxsnas da romlis Sedegad 

produqtiuli fena inarCunebs Tavis pirvandel bunebriv parametrs (forianobas, 

napralovnebasa da ganvladobas). 

 

 
nax. 1. qvedis hidroakustikuri mowyobilobis xedi 
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 WrilSi naCvenebia agreTve eJeqtoruli kvanZi, romelic qmnis impulsur 

depresias, romlis talRebi iwvevs kavitacias, monaburR nawilakebs waritacebs – Sex-

lupvis efeqtiT, xolo zeda modulis kvanZi axorcielebs torsul brunvas, hidros-

tatikuri wnevis Semcirebas sangrevze da produqtiuli fenis gaswvriv qvemodan zemoT. 

 
nax. 2. hidroakustikuri qvedis mowyobilobis saerTo xedi nakadis grigaluri CaxveviT 

 

me-2 nax-ze naCvenebia saburRi qvedis zeda modulze datanili grZivi kvalis 

formis Rarebi, romelSic gamrecxi xsnari Rebulobs torsul moZraobas. 

wnevis vardnili burRvis dros ∆𝑃 = 𝑃პსტ + 𝑃მგს − 𝑃ფწ;  

 sadac 𝑃პსტ-gamrecxi xsnaris hidrostatikuri wnevaa; 

  𝑃მგს-wnevis kargvebi milgare rgolur sivrceSi; 

       𝑃ფწ-fenis wnevaa. 

amave dros ∆𝑃 = 𝑃1 + 𝑃2 da radganac 𝑃1 = 𝑔𝜌(𝑙2 − 𝑙1) − 𝜌ფ, amitom ∆𝑃 =

𝑔𝜌(𝑙2 − 𝑙1) − 𝑃ფ + 𝑃2; saidanac 

𝑙2 − 𝑙1 =
∆𝑃 + 𝑃ფ − 𝑃2

𝑔𝜌
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rac Seexeba kavitaciuri moZraobs 

𝑉კ =
𝑙2 − 𝑙1

𝑡⁄  

Tu CavsvamT (𝑙2−𝑙1) –is mniSvnelobas 

𝑉2 =
∆𝑃

𝑔𝜌𝑡⁄  

rac warmoadgens torsuli moZraobis siCqares da igi utoldeba aseve Sexlepvis 

sidides.  

mbrunavi xraxnuli amomavali nakadis Sesaqmnelad zeda modulSi milisTa Soris 

sivrceSi datanilia Rrmulebi 7 xraxnuli SesrulebiT, romelSic warmoiSoba torsu-

li mbrunavi nakadi (ix. nax. 3). amomavali nakadis amplitudur-sixSiruli rxevebis Seq-

mnisaTvis grigaluri kamera 3 cilindruli, konusuri, sferuli an elifsuri formisaa. 

pulsirebuli nakadis modulirebuli hidroakustikuri talRebis miRebis mizniT 

qveda modulSi, (nax. 1) da qanebze zemoqmedebis efeqturobis gazrdisaTvis korpusSi 1 

Cadgmulia unagiri 12 da grigaluri kamera 2, romelic zis zambaraze mxrebiT 13. rgo-

lisebr gverdSi Cadgmulia unagiri 12, zambara 14 imyofeba mxarsa 13 da satexis 

daboloebas Soris 6 (nax. 3 da 4). 

imisaTvis rom, Seiqmnas mZlavri siRrmuli depresia hidrostatikuri wnevis 

saxiT 𝑃ჰ.ს. Semcirdes da diferencialuri wnevis sidide sangrevze 𝑃დიფ. (fenze), eJe-

qtoruli kvanZi Sesrulebulia, rogorc nakaduri aparati, romelic bolovdeba Sevi-

wroebuli saqSeniT 8. kameras 15 aqvs gverdiTi fanjara 17, rom miiRos inJeqtirebuli 

siTxe wneviT 𝑃1. 

mowyobiloba muSaobs Semdegnairad: (ix. nax. 1) saburRi xsnari saburRi milebiT 

miewodeba arxs 2 korpusSi 1, Semdeg xsnaris nakadis nawili tangenciuri arxiT 4 mie-

dineba vixrul kameraSi 3, xolo nakadis meore nawili saqSeniT 8 da grZivi torsuli 

arxebiT 7 miedineba milgare sivrceSi. 

grigalur kameraSi 3 nakadi iZens intensiur brunviT torsul moZraobas spira-

lurad. amave dros grigalur kamerasa 3 da sangrevis centralur zonaSi warmoiqmneba 

gaiSviaTeba. 

Sedegad saburRi xsnaris perioduli gaSvebiT sangrevispira zonidan, centralur 

vixrul kameraSi 5 generirebas iwyebs hidroakustikuri wnevis impulsebi, romelsac 

avtorxeviTi xasiaTi aqvs, e.i. iqmneba grigaluri sistemis moqmedeba. 

𝑃ჰ.ს. = 𝑃1 + 𝑃დიფ. = 𝑃ფენ. 

saburRi xsnaris nakadi, romelic gadis saqSenSi 8 da grZiv xveul xnulebSi 7 

mimarTulia milTaSoris sivrceSi zemoT. amave dros saqSeni 8 da xveuli xnulebi 7 

viwrovdeba ubanze 9 da moqmedebs, rogorc nakaduri torsuli moZraoba da amcirebs 

sangrevis wnevas saqSenis 8 ix. qvemoT. Sedegad WaburRilis sangrevis pirze xdeba 

hidroakustikuri da depresiuli zemoqmedeba, rac iwvevs sangrevis ngrevis intensifika-

cias da zeda nawiliT Sexlupvas. 
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mowyobilobis muSaobis principi, romelic naCvenebia me-3 da me-4 nax-ebze ar 

gansxvavdeba muSaobis principisgan, romelic naCvenebia 1-el da me-2 nax-ze, gansxvavdeba 

mxolod generirebadi talRebis modulaciiT. 

gavarCioT me-3-4 naxazebiT miRebuli hidroakustikuri talRebis modulacia. 

saburRi xsnaris arxiT 2 miwodebisas vixrul kameraze 3 iqmneba wneva 𝑃პდ, 

romlis zemoqmedebiT kamera gadainacvlebs qvemoT (ix. nax. 3), awveba zambaras 14 da 

aviwroebs. am dros unagirsa 12 da rgolur mxrebs 13 Soris warmoiqmneba rgoluri 

RreCo 18 da saburRi xsnaris nawili am RreCoSi gadis, Caedineba sangrevze. saburRi 

xsnaris wneva vixrul kameraSi 3 vardeba, xolo zambaris 14 zemoqmedebiT grigalur 

kameraSi 3 ubrundeba sawyis mdgomareobas, xuravs rgolur RreCos 18 (ix. nax. 3, 4), 

saburRi xsnaris nakadi grigaluri kameriT 3 izrdeba. yovelive es iwvevs amplitudur-

sixSiruli parametris zrdas, romelic am dros generirebs da es cikli meordeba. 

 
nax. 3 

 
nax. 4 

 
nax. 5 

 

me-3, me-4 da me-5 nax-ebze moyvanilia eJeqtoruli kamera, romelic warmoadgens 

Wavlur aparats difuzoriT. 
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nax. 5. zambariani grigaluri kameris amplitudur-fazur-sixSiruli maxasiaTebeli 
 

zambaris qveda grigaluri kamera 3 gadadis avtorxeviT muSaobis reJimSi, warmo-

iqmneba sangrevispira zonaSi hidroakustikuri talRebis modulaciis generacia. talRe-

bis modulacia damokidebulia zambaris 14 sixisteze, grigaluri kameris 3 masaze, sa-

burRi xsnaris simkvrivesa da siblanteze. 

hidroakustikuri talRebis depresiuli zemoqmedeba da kavitaciuri efeqti 

iwvevs ganaburRi nawilakebis Sexlupvas Rrma saZiebo WaburRilebis burRvis dros, 

romelsac Semdgom waritacebs satexzeda grigaluri kamera torsuli moZraobiT, 

romlis Sedegad produqtiuli fena inarCunebs bunebriv pirvandel mdgomareobas fenSi 

burRvis dros.  

 

3. daskvna 

 

igi gamoiwvevs: 

-burRvis efeqturobis mkveTr zrdas, rac gamoixateba burRvis reisuli siCqaris 

gazrdaSi 30-80 m/sT, TiTqmis 90%-iT. 

 -burRvis procesSi WaburRilis irgvliv Seiqmneba Txeli damcavi ekranis afski, 

romelic daicavs saburRi da cementis xsnaris SeRwevas produqtiul da wylovan 

fenebSi. uzrunvelyofs koleqtorebis sisufTaves. 

 -burRvis procesSi adgili aRar eqneba mosalodneli dabali sididis (20m3/sT) 

STanTqmebs. 

 -mniSvnelovnad Semcirdeba navTob-gaz-wyalgamodinebis albaToba burRvis dros. 

 -aRar eqneba adgili satexis saRaravebze sacmis warmoqmnas-Camoqcevebs da 

Camongrevebs burRvis dros aramdgrad qanebSi, riTac gaizrdeba qanebis gamxoloeba da 

kedlebis simdgrade. 
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 -aRniSnuli teqnikisa da teqnologiis gamoyenebiT gaizrdeba navTobis mopoveba 

2-2,5 jer. 

 hidroakustikuri axali teqnika da teqnologia daculi iqneba saqarTvelos sapa-

tentoSi da vfiqrobT mis dafiqsirebas sazRvargareTis qveynebSi. 

 vfiqrobT, rom misi gamoyeneba horizontaluri burRvis dros maRal Sedegebs 

mogvcems. uaxloes momavalSi igi gamocdili iqneba horizontaluri burRvisas saqar-

Tvelos rig sabadoebSi. 

 maRali maCveneblebi eqneba axali hidravlikuri teqnikis gamoyenebas 

WaburRilebis remontis dros. uaxloes TveebSi igegmeba misi gamoyeneba Sps ~ioris 

velis sabados WaburRilSi~. 

 hidroakustikuri teqnikisa da teqnologiis danergva WaburRilebis produqti-

uli fenebis burRvis dros unda gaxdes savaldebulo rogorc axali WaburRilebis, 

aseve saremonto samuSaoebis warmoebisas Tundac EWaburRilebis aTvisebis  bolo 

stadiaze. 
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UDC622:24                                                                                                                I. goguadze, T. sarjveladze 

 

NEW TECHNOLOGIES OF WELL DRILLING 

 

1. Introduction 

 

 Number first problem for oil driller is the first opening of productive horizons during 

drilling process especially on the Georgian deposits characterized with the low possibilities of cleft-

collector with low pressure and low density  of brand-type oil. 

 During well constructing, while drilling deepening process, drilling must be realized 

balanced in all its aspects between the hydro-statistical pressures during opening the productive 

stratum by drilling, this balance abolishes involuntarily and the marginal differential hydraulic 

forces, which are greater sizes then the utmost meanings of density of productive layer. 

 Especially in non isotropic layers which have different modules of firmness both elasticity 

and volume expansion. Non isotropiy itself causes deformational strain, especially at the nearby 

bottom hole and if this space is clefty, cavities arise with low passability arises in them more strain,  

concentrating zones, large clefts and cavities, or the redeforming  non isotrop of cleft-cavity-porous 

passablility which is one of the first causes of shoredusing oil inflow. 

 What does the qualitative and accurate opening of the productive oil-consisting layer mean 

while well constructing. For that special operative companies are created, which search and study 

the process and methods beforehand and then take  decisions about opening the layer. We discuss  

the Ninotsminda Layer example. 

 

2. The Body 

 

 At present in the existing and operating wells,   methods for opening and exsloitation do not 

answer the high demands for techniques and technologies. That’s why the optimal meaning of 

factor of the layer low productivity is applied in clefty and low collectorsof low passability in 

Ninotsminda fields, especially at the late stage of  exploitation. 

 During the first opening process of the stratum, the firm, fine-grained phase of the mud fluid  

and the parts of the drilled rock, clay hardening crystals, polymeres together with filtr penetrate into 

the collector’s cracks and pores. The depth of penetration many times surpasses  the depths of the 

perforated channels and just this is the main factor of oil-embayment impairment. All this is the 

incompatibility of the rheological   parameters of the mud fluid with the physical-mechanical 

consistence, opening the drilling stratum and the hydraulic program. 

 As we have already mentioned, at the bottom-hole zone  the porous and passability 

deformation  nonisotropy arises, which is the main cause of reduction of oil-flow during the primary 

opening. 

 The problem is that the quick-penetration into the stratum of the firmly balanced phase 

together with the filter and   deformation change of the collector during drilling-opening takes place 
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simultaneously, which provokes the irrevocable process, as silting and corking of pores. This 

process is especially sensitive in porous-carbonate collectors like  middle eocene  sediments in 

Ninotsminda fields. 

 

 New Drilling Techniques and Technologies with Hydro-acoustic Bottom Devices 

 

The specialists of  faculty 88 of oil and gas technologies department, GTU created the 

hydro-acoustic techniques and technologies for drilling and opening of productive stratum in 2008, 

which is forwarded to “Sakpatenti” for addoption. 

 It consists of chisel and the hardened module, which at the same time is hydraulic generator 

by construction. Application of this techniques fully introduces new attitude in drilling technologies 

and gives a new way to decide  the greatest problem. 

The goal of creating the hydro acoustic devices is to be created and developed hydro 

acoustical device for deep well-drilling of high effective construction, in the high complex 

geological conditions, which will provide reatining the natural productivity of productive stratum 

while first opening. 

 
Pic. 1. Bottom hydroacustik device 

 

 Bottom hole hydro acoustic device consists of two modules of bottom. The lower bottom 

module consists of hydro acoustic  injector knot situated at the chiesel top. There arise impulsive-

cavitation oscillations and upper module, in which the knot arises the torso movement. During 
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passing the drilling liquid at high pressure through both modules, the effective opening of nearby 

bottom hole productive stratum takes place. (pic.1) 

 The quantitive  moment of  cavitation and its originating quality x is valued by extreme 

number of cavitation – x, which is determined by the formula: 

ℵ =
𝑃𝑜 − 𝑃𝐾

𝑃𝜐
, 

Where Po is the magnitude of hydro acoustic pressure in the hydro acoustic field; Pk – the 

meaning of the liquid saturation stream pressure; Pv – amplitude quantity of hydro acoustic 

pressure. 

 The communal sight presented in the slit of nearby bottom-hole hydro acoustic device which 

carries out the opening of productive stratum, as a result the productive stratum keeps primary 

natural parameter (passability porosity and etc.). 

 An injective knot is shown too in the slit which inspires impulsive depression, which waves 

inspire the cavitation, absorbs  some drilled of fragments – with loud suction effect, and the upper 

module  knot carries out the torce rotation; reduction of hydroacoustic pressure on the bottom-hole 

and along the productive stratum upwards. 

 
Pic. 2. Upper module of the bottom hydroacaustic devace 
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There are  prolonged form of grooves on the upper module of drilling bottom in pic.2. where  

the washing liquid takes torce-hurricane movement. 

To create  the screw up moving stream, there are grooves installed between the under pipe 

space-7, carried out with screw, where the torso-rotate stream is formed (pic. 3). To obtain the 

amplitude-frequency characteristic of up-rising  flow, the hurricane chamber-3 is of cylindrical, 

conical, spherical or elliptical form. 

 To receive the pulsing stream flow and modulating hydro acoustic waves, pic.-1, and to 

increase the effective impact on the strata saddle-12 and hurricane chamber-2 are fixed on the 

spring with shoulders -13 in block-1. Saddle-12 is installed into the circled-side, spring-14 is 

situated between shoulder-13 bit-end-6 ( pic.3,4). 

 To create the magnetic deep depression and decrease the differential pressure on the bottom-

hole the injective knot is done in a stream device from which ends with mud narrowed hole-8.   

Chamber-15 has side window-17 to receive injected fluid. 

 The device works as follows: (pic.-1.) drilling mud is given through drilling pipes in drilling 

groove-2 in block-1, then a part of the mud stream  flows through tangent groove-4 to hurricane 

chamber-3, and the second part flows through nozzle-8 through long grooves-7 to the interpipe 

space. 

 In hurricane-chamber-3 the stream becomes intensive rotary-hurricane-torso spiral 

movement. At the same time in hurricane chamber-3 and the central zone of down hole there is a 

under pressure. 

 A a result , by periodic starting up of the mud from the bottom hole zone to the hurricane 

chamber central chamber, hurricane-chamber-5 the hurricane acoustic pressure impulses start to 

generate which is characterized by auto fluctuation, that is, the system movement principle. 

 The stream of drilling mud which runs through nozzle-8 and grooves-7 is directed towards 

the inter pipe space, at same time, the nozzle-8 and the dried grooves-7 narrow at section-9, they act 

as stream electric-torso movement. They reduce bottom-hole pressure below nozzle-8. As a result at 

the nearby bottom hole the hydro acoustic and depressive movement take place, which cause 

bottom-hole destroying and sucking up with upper part. 

 Working principles of the device, given in  pic. 5.and pic. 8 do not differ from the working 

principles given in pic. 1. It differs in the generatable waves modulation. 

 

Amplitude-phase characteristic of the modulation of the hurricane chamber spring 

 

 Let’s differ the hydro acoustic  wave modulation obtained by pic. 3,4.  

 While submitting the drilling mud by groove 2, impresses to chamber-3, pressure arises that 

moves the chamber down, (pic. 3) it presses spring-14 and narrows it. At the same time circle crack-

18 arises between saddle-12 and circle shoulders-13and the part of the drilling mud runs through 

this crack, it runs down the bottom hole. The drilling mud pressure on the hurricane chamber-3 

falls, and by the influence of spring-14 vertical chamber -3 comes back to its initial position, closes 
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circle crack-18 (pic. 3,4) drilling mud stream in the vertical chamber-3 increases. All this causes 

amplitude-frequency parameter increases, which is generating at this time and this cycle repeats. 

 
Pic. 3. 

 
Pic. 4. 

 
Pic. 5. 

 

 In pic.-s 3,4 and 5 an injector chamber is given, which is a jet apparatus with a diffuser. 

 The spring bottom vertical chamber-3 moves to the auto fluctuating working mode, here the 

generation of the hydro acoustic wave modulation arises near the bottom hole. The wave 

modulations depend upon spring-14  hardness, weight of vertical chamber -3 and the viscosity and 

density of the drilling mud. 

 

pic. 6. 
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 The depressive influence of the hydro ultrasonic waves and the cavitation effect inspires the 

imbibitions of drilled off fragments while deep well-drilling, which will be intercepted by the above 

nozzle hurricane chamber with the torso movement. As a result the productive stratum keeps its 

natural primary constate while stratum drilling. 

    

3.Conclusion 

 

  It will inspire: 

Sharp growth of effective drilling which is shown in the growth of trip velocity of drilling 

from 30-80m/sec. about 90%. 

 - During well drilling a thin protecting pleura screen appears, which prevents the productive 

and watery stratum from the cement penetration and drilling mud liquid, and provides the cleanness 

of collectors. 

 - There are no place for the expected during drilling process possible absorptions of 20m/c/h 

any more. 

 - Considerably reduces the probability of oil, gas and water leaking during drilling. 

 - There are no collapcrs in bottom hole during drilling in the unsteady formations. 

 - Aoolying above mentioned techniques and technologies the oil production increases 2-2.5 

times. 

- Hydro ultrasonic new techniques and technologies is in the Georgian patent and we plan to 

register it in any country abroad. 

- We think to pilot it nearest future in many fields of Georgia. 

- Applying new hydraulic techniques in repairing wells has high indexes. In the nearest 

months its application is planned in the well of “Iori Vely” Ltd. 

Installation of hydro ultrasonic techniques and technologies during well drilling of 

productive strata, must become obligatory both during new well drilling and repairing works, at 

least the final stage. 
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WaburRilebis burRvis axali teqnologiebi. ii..  ggoogguuaaZZee,,  tt..  
ssaarrjjvveellaaZZee.. 

warmodgenilia produqtiuli fenis pirveladi burRvis gaxsnis axali teqnolo-

gia, romelSic saburR iaraRis qvedad gamoyenebulia sangrevispira hidroakustikuri 

mowyobiloba, romelic Sedgeba ori modulisagan. qveda modulSi gamrecxi siTxis 

wnevis zemoqmedebiT warmoiqmneba hidroakustikuri grigaluri rxevebi, romelic warmo-

Sobs kavitaciur efeqts qanebis  daSlis procesSi, xolo zeda modulSi iqmneba gam-

recxi siTxis torsuli tangenciuri moZraoba. Sedegad produqtiuli fenis gaswvriv 

adgili aqvs Sexlupvis process, romlis Sedegad produqtiuli fena inarCunebs Tavis 

pirvandel fizikur-meqanikur Tvisebebs. 

sakvanZo sityvebi: anizotropia, sangrevispira, hidravlikuri, ori moduli, fenis wneva, 

hidrostatikuri wneva. 

 

 

NNEEWW  TTEECCHHNNOOLLOOGGIIEESS  OOFF  WWEELLLL  DDRRIILLLLIINNGG. I. Goguadze, T. Sarjveladze 
New technolog for opening the productive stratum by means hyrocustic deviceof the drilling rig 

consisting of tow modules is given in the work. In the bottom module hydroacustic vibrations are setup and in 

the upper module the fluid torso tangent process takes place. As a pesult of these motions there occur 

sucking in process that favours the intensification of well break down. In this process the productive stratum 

retains its natural physical-mechanical properties. 

Key words: 

 

 

НОВЫЕ ТЕХНОЛОГИИ БУРЕНИЯ СКВАЖИН. Гогуадзе И. К., Сарджвеладзе Т. Дж. 
Представлена новая технология вскрытия продуктивного пласта с помощью 

гидроакустического устройства низа буровой колонны, которое состоит из двух модулей. В нижнем 

модуле происходят гидроакустические колебания, а в верхнем модуле-торсионные вихревые 

движения промывочной жидкости. В результате этих движений создается зона разрежения, что и 

способствует интенсификации процесса разрушения забоя захлопыванием, в процессе которого 

продуктивный пласт  сохраняет свои естественные физико-механические показатели.   

Ключевые слова: анизотопное; призабоиное; гидростатическое; два модуля; пластовое давление; 

гидростатическое давления. 
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TT..  wweerreeTTeellii,,  

ss `saqarTvelos 

navTobsadenebis~ kompaniis 

gen. direqtori 

uak 622.691.4 

     279.51.691                                                            T. wereTeli  

 

navTobsadenebi swrafi gatumbviT da CacliT 

 

1. Sesavali 

  

arcTu iSviaTad, momxmarebelTa momaragebisaTvis trasis 

gaswvriv xorcieldeba gadasatumbavi navTobis arTmeva navTobsa-

denidan, Camocla. Camocla arsebobs uwyveti da perioduli. 

uwyveti Camocla SesaZloa organizebul iqnes, magaliTad, navT-

obis misawodeblad navTobgadamamuSavebeli qarxnebisaTvis, rom-

lebic ganTavsebulia trasis gaswvriv. perioduli Camocla, 

Cveulebriv, arsebobs navTobproduqtgamtarebze (axlomdebare 

navTobbazis maragebis SevsebisaTvis). Tu romelime adgilze ga-

dis navTobsadeni samrewvelo raionis siaxloves, SesaZloa or-

ganizebul iqnes gatumbva; amave sarewaoze mopovebul navTobs 

mimarTaven imave navTobsadenSi. sabados simZlavris mixedviT 

gatumbva SesaZloa iyos rogorc uwyveti, ise perioduli. 

navTobsadebis gaangariSeba uwyveti CacliT an gatumbviT SesaZloa ganxorcie-

ldes ubnebis mixedviT. umniSvnelo Caclis pirobebSi an umniSvnelo gatumbvisas nav-

Tobsadeni gaiangariSeba maT gareSe. magram saWiroa mxedvelobaSi moviRoT, rom 

perioduli Caclisas an gatumbvis SemTxvevaSi icvleba gadatumbvis teqnologiuri 

reJimi; Cveulebriv, es moiTxovs satumbi sadgurebis muSaobis regulirebas. 

 

2. ZiriTadi nawili 

 

ganvixiloT navTobsadenis muSaobis reJimi perioduli Caclisas da gatumbvisas. 

navTobsadenis ubnis sawyisi wertilidan Caclis punqtamde (gatumbvamde) SesaZloa 

vuwodoT marcxena, xolo CaSvebis (gatumbvis) punqtidan bolo an sauReltexilo wer-

tilamde_vuwodoT marjvena. navTobis im garkveuli raodenobis CamocliT, romelic 

miemarTeba milsadenis marjvena ubnisaken _ is mcirdeba. satumbi sadgurebi, romlebic 

muSaobs am ubanze, iwyeben navTobis gamotumbvas milsadenidan. Sedegad izrdeba xarji 

navTobsadenis marcxena nawilSi da mcirdeba sabjeni yvela Sualedur sadgurze. 

dawnevis balansis gantolebidan navTobsadenis marcxena nawilisaTvis  

∆𝐻𝐵 + (𝑎 − 𝑏𝑄2−𝑚) = 𝑓𝑙𝑐+1𝑂2−𝑚 + ∆𝑍𝑐+1 + ∆𝐻𝑐+1 

             ∆𝐻𝜂 + 𝑐(𝑎 − 𝑏𝑂2−𝑚) = 𝑓𝑙𝑐+1𝑄2−𝑚 + ∆𝑍𝑐+1 + ∆𝐻𝑐+1 
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da gantolebebidan (gadatumbva Caclis gareSe) vipovoT sabjenis Semcireba sadguris 

win (𝑐 + 1) 

∆𝐻𝑐+1 = ∆𝐻𝑐+1 − ∆𝐻(𝑐+1)∗ 

sadac ganTavsebulia moxsnis punqti: 𝛿𝐻𝑐+1 = (𝑐𝑏 + 𝑓𝑙𝑐+1)(𝑄∗
2−𝑚 − 𝑄2−𝑚). 

 aseTive formuliT ganisazRvreba sayrdenis cvalebadoba sadguris (𝑐1 + 1) win, 

romelic (𝑐 + 1) sadguris marcxniv miemarTeba: 

𝛿𝐻𝑐+1 = (𝑐1𝑏 + 𝑓𝑙𝑐𝑐+1
1 )(𝑄∗

2−𝑚 − 𝑂2−𝑚) 

aq 𝑄∗-s aqvs isev Zveli mniSvneloba. 

 radgan 𝑐1 < 𝑐, amitom 𝛿𝐻𝑐1+1 < 𝛿𝐻𝑐+1. gamomdinare aqedan, milsadenis marcxena 

mxaris sayrdeni sadguris win (dawyebuli meoredan) mcirdeba umciresi sayrdeni (𝑐 + 1) 

sadgurze, sadac warmoebs moxsna. 

 navTobsadenis marjvena ubnis sigrZis mixedviT, sayrdeni izrdeba; es SesaZloa 

vaCvenoT analogiuri msjelobiT. sayrdenebis cvalebadoba sadguris win Caclisas 

ilustrirebulia nax-ze. gatumbvis SemTxvevaSi, navTobsadenis marcxena mxares xarji 

𝑄∗ < 𝑄, xolo marjvena 𝑂∗ + 𝑔 > 𝑄. 𝑞 gatumbvis gazrdisas, xarji 𝑄∗ mcirdeba. 

sadguris win (𝑐 + 1) gatumbvis zrdis pirobebSi sayrdeni izrdeba. sayrdenebis ganawi-

leba sadguris win Semdegnairi iqneba: gatumbvis punqtTan axlos udidesia; nel-nela 

mcirdeba sadguridan moSorebisas orTave mxares. moxsnas da xarjvas navTobsadenis 

marcxena mxares, romlis dros sayrdeni 𝑐 + 1 sadguris win (Camoclis punqtSi) aRwevs 

umcires dasaSveb sidides ∆𝐻𝑒 = ℎ𝐵𝐶 + 𝐻𝑆, romelsac vuwodoT kritikuli (𝑞კრ da 

𝑄კრ.) 

 
 navTobsadenis muSaobis cvalebadobis xazebi moxsnis dro 

 

 davweroT dawnevis balansis gantoleba navTobsadenis marcxena nawilisaTvis 

kritikuli swrafi moxsnis dros 

∆𝐻𝜂 + 𝑐(𝑎 − 𝑏𝑄კრ
2−𝑚) = 𝑓𝑙𝑐+1𝑄კრ

2−𝑚 + ∆𝑍𝑐+1 + ∆𝐻𝑒 , 

saidanac vpoulobT kritikul xarjs 

𝑄კრ = (
∆𝐻𝜂 + 𝑐𝑎 − ∆𝑍𝑐+1 − ∆𝐻𝐷

𝑐𝑏 + 𝑓𝑙𝑐+1
)

1
2−𝑚⁄

.              
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 dawnevis balansis gantoleba navTobsadenis marjvena nawilisaTvis ∆𝐻𝑒 +

(𝜂 − 𝑐) [𝑎 − 𝑏(𝑄კრ − −𝑞კრ)
2−𝑚

] = 𝑓(𝐿 − 𝑙𝑐+1)(𝑄კრ − 𝑞კრ)
2−𝑚

+ ∆𝑍, saSualebas gvaZlevs 

miviRoT formula, romelic gansazRvravs kritikuli moxsnis sidides 

𝑞კრ = 𝑄კრ −
∆𝐻𝑒 + (𝜂 − 𝑐)𝑎 − (∆𝑍 − 𝐻კრ)

(𝜂 − 𝑐)𝑏 + 𝑓(𝐿 − 𝑙𝑐+1)
,      

sadac ∆𝑍 aris simaRleTa sxvaoba bolo punqtsa da sadgurs (𝑐 + 1) Soris. 

 aq moxsna 𝑞 > 𝑞კრ, rac saSualebas gvaZlevs, saWiroebis SemTxvevaSi, sayrdeni 

xelovnurad gavzardoT sadguris (𝑐 + 1) win, raTa uzrunvelvyoT ukavitacio muSaoba, 

romelic unda iyos aranakleb ∆𝐻𝑒. sayrdeni SeiZleba gaizardos hidravlikuri winaRo-

bis gazrdiT milsadenis marjvena mxares an im dawnevis SemcirebiT, romelsac aviTarebs 

iq ganTavsebuli sadgurebi punqtis Caclis Semdeg. es xorcieldeba regulirebiT. 

 gamovikvlioT, Tu rogori unda iyos winaRobis gazrdis sidide  an, rac igivea, 

rogori unda iyos dawneva 𝐻1, romelic regulirebiT unda Caqres. vinaidan 

regulirebiT sadguris win (𝑐 + 1) SenarCundeba sayrdeni ∆𝐻𝑒, xarji navTobsadenis 

marcxena mxares tolia 𝑂კრ, xolo marjvena mxares 𝑂კრ − 𝑞. dawneva 𝐻1, romelic unda 

STanTqmul iqnes regulirebiT, ganisazRvreba gantolebidan 

∆𝐻𝑒 + (𝜂 − 𝑐) [𝑎 − 𝑏(𝑂კრ − 𝑞)
2−𝑚

] == 𝑓(𝐿 − 𝑙𝑐+1)(𝑄კრ − 𝑞)
2−𝑚

+ ∆𝑍 + 𝐻კ + 𝐻1. 

 roca 𝐻1 = 𝐾𝐻ტუმ + ℎ1, sadac 𝐻ტუმ dawnevis sididea, romelsac aviTarebs erTi 

tumbo (𝑄კრ − 𝑞) xarjvis dros; 𝐾 - mudmivi koeficienti rodesac ℎ1 < 𝐻ტუმ 

mizanSewonilia gamoirTos 𝐾 tumbo, xolo dawneva ℎ1 Caqres droselirebiT. 

 kritikuli gaatumbva 𝑞კრ vuwodoT iseTs, romlis dros dawnevis sidide 

sadgurSi (𝑐 + 1) miaRwevs maqsimalur dasaSveb sidides 𝐻𝑒 . xarjs navTobsadenis marjv-

ena mxares kritikuli gatumbvis dros vuwodoT kritikuli 𝑂კრ. 

 kritikul xarjs aseve vipoviT dawnevis balansis gantolebidan navTobsadenis 

marjvena mxarisTvis: 

𝐻𝑒 + (𝜂 − 𝑐 − 1)(𝑎 − 𝑏𝑄კრ
2−𝑚) = 𝑓(𝐿 − 𝑙𝑐+1)𝑂კრ

2−𝑚 + ∆𝑍 + 𝐻კ 

(gatumbva aseve sadguris win (𝑐 + 1)), 

 miviRebT 

𝑄კრ = (𝐻𝑒 + (𝜂 − 𝑐 − 1)𝑎 − (∆𝑍 − ∆𝐻𝑆) (𝜂 − 𝑐 − 1)𝑏 + 𝑓(𝐿 − 𝑙𝑐+1)⁄ )
1

2−𝑚⁄ .      

axla davweroT milsadenis marcxena mxaris dawnevis balansis gantoleba 

kritikuli gatumbvis pirobebSi 

∆𝐻𝜂 + 𝑐 [𝑎 − 𝑏(𝑄კრ − 𝑞კრ)
2−𝑚

] = 𝑓𝑙𝑐+1(𝑄კრ − 𝑞კრ)
2−𝑚

+ ∆𝑍𝑐+1 + 𝐻𝑒 − (𝑎 − 𝑏𝑄კრ
2−𝑚). 

 aqedan vpoulobT, rom kritikuli gatumbva  

𝑞კრ = 𝑄კრ − {
∆𝐻𝜂 + 𝑐𝑎 − ∆𝑍𝑐+1 − 𝐻𝑒 − (𝑎 − 𝑏𝑄კრ

2−𝑚)

𝑐𝑏 + 𝑓𝑙𝑐+1
}

1
2−𝑚⁄

.  
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 𝑞 > 𝑞კრ gatumbvis dros aucilebelia regulireba. regulirebis mizania 

navTobsadenis marcxena mxares xarjvis Semcireba 𝑄კრ − 𝑞 sididemde. es ki miiRweva 

imave gziT – satumbi agregatebis nawilobrivi gamorTviT an hidravlikuri winaRobis 

gazrdiT. 

 dawneva 𝐻1, romelic saWiroa moixsnas regulirebiT milsadenis marcxena mxares, 

ganisazRvreba Semdegi gantolebidan: 

∆𝐻𝜂 + 𝑐 [𝑎 − 𝑏(𝑄კრ − 𝑞)
2−𝑚

] = 𝑓𝑙𝑐+1(𝑄კრ − 𝑞)
2−𝑚

+ ∆𝑍𝑐+1 + 𝐻𝑒 − (𝑎 − 𝑏𝑄კრ
2−𝑚) + 𝐻1. 

 

3. daskvna 
 

amgvarad gatumbvis dros 𝑞-s mniSvneloba meti unda iyos 𝑞კრ kritikulze, 

risTvisac saWiroa miwodebuli xarjis regulireba.OA  
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navTobsadenebi swrafi gatumbviT da CacliT. TT..  wweerreeTTeellii..  

 warmodgenilia navTobsadenis cvalebadi muSaobis reJimi swrfi gadatumbvisa da Caclis reJimSi. 

analizis safuZvelze dadginda, rom 𝑞 gatumbvis mniSvneloba meti unda iyos 𝑞კრ kritikulze ∆𝑞-sididiT. 

sakvanZo sityvebi: gadatumbva, Cacla, muSaobis reJimi, dawnevis balansi. 

 

OIL PIPELINES WITH FASTPUMPING OUT AND DISCHARGE. T. Cereteli. 
 The oilpipeline changeable working regime is presented in a fast pumping out and discharge regime. 

On the basis of the analysis it was determined that the meaning of pumping out 𝑞 must be more than 𝑞𝑐𝑟 

critikal by ∆𝑞 value. 

Key Words: pumping out, discharge, working regime, pressure balance. 

 

НЕФТЕПРОВОД С УСКОРЕННОЙ ПРАКАЧКИ И СПУЩЕИЕМ. Т. Церетели. 

 Вработе представленно впеременом режиме работу нефтеповода. На основе анализа установленно 

что величина перекачки 𝑞- должен быт больше критической 𝑞კრ на величину ∆𝑞. 

Ключевые слова:   перекачка; спуск; режим работы; баланс напора. 
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uak 674.8                                                 q. Wkuaseli, b. boqoliSvili 

 

vazis nasxlavis nawilakebis sxvadasxva maxasiaTeblis 

gavlena filebis fizikur-meqanikur Tvisebebze 

  

1. Sesavali 
 

merqnis boWkovani filebis 

misaRebad, vazis nasxlavis gamo-

yenebiT Cven mier Catarebulma 

laboratoriulma cdebma aCvenes, 

rom mza produqciis xarisxze 

gavlenas axdens iseTi faqtorebi, 

rogoricaa boWkos zomebi,  Tav-

dapirveli tenianoba, wnexis tem-

peratura, wnexis maqsimaluri 

wneva da wnexis reJimis grafikis 

swori Sedgena. 

boWkoebis sawyisi tenianobis garkveul donemde 

zrdasTan erTad umjobesdeba mza produqciis fizikur-meqanikuri maCve-

neblebic. xis boWkoebisaTvis optimaluri sawyisi tenianoba 8-12% Seadgens.  

radgan vazis lerwi Tavisi struqturuli agebulebiT gansxvavdeba 

merqnisagan, amitom misaRebia sareJimo faqtoris Seswavla. 

 

2. ZiriTadi nawili 

 

grZelma da wvrilma boWkoebma wnexisas unda Seqmnas erTmaneTSi 

SeTelvis xelsayreli pirobebi, magram boWkoebis sigrZis zedmeti zrda 

aSkarad gamoiwvevs mza filebis fizikur-meqanikuri maCveneblebis 

gauaresebas. amitom boWkoebis optimaluri zomebis dadgena aucilebelia.  

eqsperimentulad iqna Seswavlili mza filebis simtkiceze moqmedi 

iseTi faqtorebi, rogoricaa wnexis temperatura da sidide. maRali wnevis 

dros (daaxloebiT 40-60 kg/sm2) da 190-230C temperaturis farglebSi xdeba 

ZiriTadi fizikur-meqanikuri gardaqmnebi, romlebic ganapirobeben mza 

produqtis fizikur-meqanikur Tvisebebs. 

eqsperimentebis Casatareblad nedleulis saxiT gamoiyeneba vazis 

lerwis CamonaWrebi. nafotis miReba nedleulisagan xorcieldeboda `PCC-

6.0~ markis Cala-silos - saWrelze. 

 
b. boqoliSvili , 

manqanaTmSeneblobis 

fakultetis dekanis 

moadgile, profesori 

 
q. Wkuaseli, 

sainJinro grafikisa da 

samrewvelo dizainis 

departamentis ufrosi 

maswavlebeli 
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miRebuli nafoti defibraciis win teniandeba 37-45% МD-13 diskuri 

wisqvilis bunkerSi 2 saaTis ganmavlobaSi, romlis Semdeg xdeba nafotis 

dafqva boWkoebis saxiT imave wisqvilSi (MD-13). 

boWkos miRebis DSemdeg xdeba misi gamoSroba erTsafexurian saSrob 

mowyobilobaSi 155-160C temperaturaze. boWkos tenianoba gamoSrobis 

Semdeg 10-20% Seadgens. 

gamoSrobis Semdeg boWko gadadis bunker-dozatorSi. fardagebis 

formireba xorcieldeba erTkamerian vakuumformirebad ВНИИД konstruqciis 

manqanaSi, maTi Semdgomi dawnexiT dolur-saglinav wnexSi. formirebis 

siCqare Seadgens 1,2-2,5 m/wT, xolo dawnexis xarisxi 2-3. formirebis Semdeg 

fardagis sisqe Seadgenda 50-90 mm, dawnexis Semdeg - 14-45 mm. amasTan 

fardagis zeda zedapirze dayrili iyo msxvili fraqciis boWko, xolo 

qvemo – wvrili fraqciis boWko. 

filebis dawnexa xorcieldeboda `П795-Б~ markis orsarTulian 

samrewvelo wnexSi. wnexis win fardagis tenianoba Seadgenda 7.0-9.0%, dafqv-

is (boWkos) xarisxi ki - 10-14C. filebis dawnexa xdeboda Semdegi ZiriTadi 

parametrebis mixedviT: wnexis temperatura – 205-230C, wnexis kuTri wneva – 

60 kg/sm3, da wnexis dro – 4.0-5.0 wT. 

mza filebis sisqe Seadgenda 4.4-7.7 mm. mza filebis fizikur-meqanikuri 

maCveneblebis gansazRvra xdeboda ГОСТ 4598-60 standartis Sesabamisad. 

eqsperimentis mimdinareobis procesSi dafiqsirda wnexis Semdegi 

parametrebi: 

1. boWkos dafqvis xarisxi; 

2. fardagis tenianoba; 

3. orTqlis wneva wnexSi Sesvlisas.  

 dakvirvebaTa Sedegebis mixedviT Sedgenil iqna fizikur-meqanikuri 

maCveneblebis sxva faqtorebTan damokidebulebis grafiki (nax. 1, a, b, g).  

rogorc 1-li naxazidan Cans, dafqvis xarisxis zrdisas filebis 

simtkice statikur Runvaze jer izrdeba, Semdeg mcirdeba. es aixsneba imiT, 

rom wvrili boWkoebi cudad ekvris erTmaneTs, garda amisa, isini aramyaria 

da amiT ganapirobeben dabal simyares. boWkos zomebis zrdasTan erTad, 

garkveuli sidideebis Semdeg, umjobesdeba zemoaRniSnuli sidideebic, rac 

dadebiTad aisaxeba mza produqciis simyareze, xolo zomebis Semdgomi 

zrda ganapirobebs imas, rom msxvil nawilakebs Soris rCeba didi 

sicariele anu saerTo jamSi mcirdeba nawilakebis kontaqtis farTobi, ris 

Sedegad mcirdeba simyare. 

simyareze did gavlenas axdens aseve boWkos winaswari  tenianoba. 

savaraudod maRali tenianobis da temperaturis dros fardagis wnexisas 

xdeba Semadgeneli nawilebis hidroTermuli damuSaveba. amitom unda gaiza-



saerTaSoriso samecniero-teqnikuri sainformacio Jurnali ̀ ssaaqqaarrTTvveellooss  nnaavvTToobbii  ddaa  ggaazzii~ 

SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL  ,,GGEEOORRGGIIAANN  OOIILL    AANNDD      GGAASS" 

МЕЖДУНАРОДНЫЙ НАУЧНО-ТЕХНИЧЕСКИЙ, ИНФОРМАЦИОННЫЙ ЖУРНАЛ ,,ННЕЕФФТТЬЬ  ИИ  ГГААЗЗ  ГГРРУУЗЗИИИИ" 
 

vvttwwyybbtthhtt,,ff                                        --                              ff[[ffkkbb  vvttssjjlltt,,bbcc  uuffvvjj..ttyytt,,ff  ccffvvttwwyybbtthhjj  rrddkkttddtt,,iibb                          --                          SSCCIIEENNCCEE  

154 

123, 2009 

rdos plastikuroba. plastikurobis zrdasTan erTad unda gaizardos 

boWkoebis simkvrive da erTmaneTze mWidrod Sewebebis unari, xolo 

tenianobis zrdasTan erTad izrdeba misi simkvrivec. magram am movlenas 

pasuxobs mxolod mrudis marcxena nawili (tenianobamde  =12%) (nax. 1, b). 

 
nax. 1. merqan-boWkovani filebis simtkicis zRvris 

         damokidebuleba Runvaze: a – nafqvavis xarisxze; 

     b – sawyis tenianobaze; g – dayovnebis droze 
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rac Seexeba mrudis marjvena nawils, igi marcxenas sapirispiroa. 

saqme imaSia, rom sawyisi tenianobis zrdasTan erTad wnexis maRal tempera-

turaze izrdeba orTqlis gamoyofa, romelsac gareT gasvlis SesaZleblo-

ba ara aqvs. wnevis dawevis Semdeg, gansakuTrebiT filebis sruli ganrTvi-

sas, wneva boWkovani filebis SigniT, romelic iqmneba gamoyofili orTqlis 

meSveobiT, gamoiwvevs produqciis nawilobriv ganSrevebas. amitom, msgavsi 

nimuSebis gamocdisas SeiniSneba simkvrivis vardna. rac ufro metad xdeba 

boWkovani filebis ganSreveba wnexisken mimarTul perpendikularul sibr-

tyeSi, miT ufro dabalia simkvrive. 

dawnexis reJimis erT-erT mTavar faqtors warmoadgens wnexSi far-

dagis dayovneba, wnexis pirvel (maqsimaluri wnevis Semdeg) da meore (wnevis 

dawevis Semdeg) periodebSi. pirvel periodSi xdeba fardagis fiqsacia da 

gamkvriveba, xolo meoreSi - ZiriTadi qimiuri da fizikuri gardaqmnebi, 

romlebic xels uwyoben nawilakebis erTmaneTze mikvras da myari filebis 

miRebas. 

rogorc grafikidan Cans (nax. 1, g), dayovnebis drois cvlasTan erTad 

icvleba simkvrive nebismieri sxva pirobebis arsebobisas. maqsimaluri simkv-

rive SeiniSneba dayovnebisas, Sesabamisad, pirvel periodSi 15 da meoreSi 95 

wami. dayovnebis Semdgomi zrda auaresebs mza filebis meqanikur Tvisebebs. 

dakvirveba wylis STanTqvasa da gaJRenTaze xorcieldeboda  Semdegna-

irad: mza filebisagan iWreboda nimuSebi simkvrivis Sesamowmeblad, Semdeg 

maTgan iWreboda 5050 mm zomis nimuSebi da iZireboda wyalSi, sadac ayovn-

ebdnen 24 saaTs. nimuSebs wonidnen 24 saaTi wyalSi dalbobamde da 

dalbobis Semdeg, awonviT sazRvravdnen wyalSTanTqmas. rac Seexeba daberva-

gaJRenTas, amisaTvis izomeboda nimuSebis sisqe Calbobamde da Calbobis 

Semdeg formuliT: 

100
1

12 



B

BB
X . 

dgindeboda gajirjvebis sidide (X – gajirjvebis sidide procen-

tebSi, 1B sisqe Calbobamde, B2 – sisqe wyalSi 2-saaTiani Calbobis Semdeg). 

cdebma gviCvena, rom rogorc wyalSTanTqma, aseve daberva damokidebu-

lia ZiriTadad mza filebis simkvriveze. rogorc Cans (nax. 2), rac metia 

simkvrive, miT ukeTesia misi maCveneblebi. es mosalodnelic aris, radgan 

myari filebi gamoirCeva didi moculobiTi woniT, maRali simkvriviT da 

aseTi masala kargad ewinaaRmdegeba wylis Sewovas, aqedan gamomdinare 

mcirea dabervac.  
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nax. 2. merqan-boWkovani filebis wyalSTanTqmisa da 

gajirjvebis damokidebuleba simtkiceze 

I – wylis STanTqma, II – gajirjveba 

 

3. daskvna 
 

cdebis analizi gviCvenebs, rom mza filebis miRebuli fizikur-

meqanikuri Tvisebebi axlosaa saWirosTan. am Tvisebebis asamaRleblad 

xdeboda filebis wrToba, magram simkvrivis asamaRleblad sasurveli 

Sedegi ver miviReT. rac Seexeba wyalSTanTqmas da gajirjvebas, wrTobis 

Sedegad isini Semcirda 40%-iT. 

aseTi Sedegebis miReba nawilobriv SeiZleba aixsnas imiT, rom 

ВНИИД-Si sawarmoo xazi, romelzec cdebi xorcieldeboda ar iyo saimedo 
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da ar arsebobda wnexis reJimebTan dakavSirebuli sakiTxebis farTo wris 

Seswavlis SesaZlebloba. 

amgvarad, Catarebulma eqsperimentebma gvaCvena, rom vazis lerwi 

gamosadegia filebis naxevarfabrikatebis sawarmoeblad, xolo nedleulis 

baza praqtikulad amouwuravia. 
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УДК 674.8                                                                                                  К.Т. Чкуасели, Б.И. Боколишвили  

 

ВЛИЯНИЕ РАЗЛИЧНЫХ ХАРАКТЕРИСТИК ЧАСТИЦ ВИНО-

ГРАДНОЙ ЛОЗЫ НА ФИЗИКО-МЕХАНИЧЕСКИЕ СВОЙСТВА 

ПЛИТ 

 

1. Введение 

 

Проведенные лабораторные опыты показали, что на качество готовой продукции 

оказывают влияние такие факторы, как размеры волокон, их предварительная влажность, 

температура прессования, максимальное давление прессования и правильное составление 

графика режима прессования. 

С увеличением исходной влажности волокна до определенной величины улучшаются 

физико-механические показатели готовой продукции. Оптимальная исходная влажность для 

древесных волокон принята 8-12%, но так как виноградная лоза по своему структурному 

строению отличается от древесины, то представляется целесообразным изучение режимного 

фактора. 

 

2. Основная часть  

 

Длинные и тонкие волокна при прессовании должны создавать благополучные 

условия свойлачивания между собой, но чрезмерное увеличение длины волокон, очевидно, 

приведет к ухудшению физико-механических показателей готовых плит. Поэтому установле-

ние оптимальных размеров волокон представляется весьма целесообразным. 

В ходе экспериментов изучено влияние на прочность готовых плит таких факторов, 

как давление и температура прессования. При высоком давлении (порядка 40-60 кг/см2) и 

температуре (190-230С) происходят основные физико-механические свойства готовой 

продукции. 

В качестве сырья при проведении экспериментов использовались обрезки виноград-

ной лозы. Получение щепы из сырья осуществлялось на силососоломорезке марки  «РСС-

6.0». 

Полученная щепа перед дефибрацией увлажнялась до 37-45% в бункере дисковой 

мельницы МД-12 в течение 2-х часов, после чего призводился размол щепы на волокно на 

той же дисковой меньнице МД-13. 

После получения волокна производилась его сушка в одноступенчатой сушильной 

установке конструкции ВНИИД (Всесоюзный н.-и. институт дерева) при температуре агента 

сушки 155-160С. Влажность волокна после сушки составляла 10-20%. 

После сушки волокно поступало в бункер-дозатор. Формирование ковров осуществл-

ялось в однокамерной вакуумформирующей машине конструкции ВНИИД с последующей 
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подпрессовкой их в ленточно-валковом прессе. Скорость формирования была 1.2-2.5 м/мин, 

а степень подпрессовки 2-3. Толщина ковра после формирования составляла 50-90 мм, после 

подпрессовки 14-45 мм. При этом верхняя поверхность ковра настилалась из волокна более 

грубой фракции, а нижняя – из волокна более мелкой фракции. 

Прессование плит производилось в 2-этажном промышленном прессе марки «П795-

Б», при бесподдонной загрузке ковров в пресс. Влажность ковров перед прессованием 7.0-

9.0%, степень помола волокна 10-14 д/с. Прессование плит проводилось по следующим 

основным параметрам: температура плит пресса – 205-230С, удельное давление 

прессования – 60 кг/см2 и время прессования – 4,0-5.0 мин. 

Толщина готовых плит составляла 4,4-7,7 мм. 

Определение физико-механических показателей готовых плит производилось в 

соответствии с ГОСТ 4598-60. 

В ходе экспериментов фиксировались следующие параметры прессования, %: 

1. Степень размола волокна. 

2. Влажность ковров. 

3. Давление пара на входе в пресс. 

4. Температура пара на выходе из пресса. 

5. гидр.1P  кнс/см2, )3/( гидр.1уд.1 PP  . 

6. гидр.2P  кнс/см2, )3/( гидр.2уд.2 PP  . 

7. Выдержка при Руд.1. 

8. Выдержка при Руд.2. 

По результатам наблюдений построены графики зависимости физико-механических 

показателей от различных режимных факторов (см. рис. 1, а, б, в). 

Как видно из рис. 1, а, с увеличиванием степени размола прочность плит на статический 

изгиб сперва увеличивается, а потом снижается. Это явление объясняется тем, что мелкие   

волокна  плохо свойлачиваются, кроме этого  они  сами  непрочны  и  тем самым 

обуславливают низкую прочность. С увеличением размеров волокна после определенных 

величин улучшаются вышеуказанные величины, что благоприятно сказывается на прочности 

готовой продукции. Дальнейшее же увеличение размеров приводит к тому, что между 

крупными частицами остаются большие пустоты, т.е. в общей сложности уменьшается 

площадь контакта частиц, что и приводит к уменьшению прочности. 

На прочность большое влияние оказывает также предварительная влажность волокна. 

По всей вероятности, при высокой влажности и температуре при прессовании в ковре 

происходит гидротермическая обработка составляющих частиц – должна увеличиваться 

пластичность. С увеличением же пластичности должна увеличиваться плотность и 

способность волокон крепко склеиваться между собой, а следовательно, с повышением 

влажности должна увеличиваться прочность. Однако этому явлению отвечает только левая 

половина кривой (до влажности %12W ) (рис. 1, б). 
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Рис. 1. Зависимость предела прочности древесно-волокнистых плит 

              на статический изгиб: а) от степени размола; б) от исходной влажности;  

в) от времени выдержки 

300 

250 

200 

150

0 

100

0 

П
р

ед
ел

 п
р
о
ч

н
о
ст

и
 н

а 
ст

. 
и

зг
и

б
, 

к
г/

см
2
 

15/95 20/90 25/120 30/135 30/150 

Время выдержки  
гид.2

гид.2

P

P
  в сек 

в) 

300 300 

250 250 

200 200 

150

0 

150

0 

100

0 

100

0 

 50  50 

П
р

ед
ел

 п
р
о

ч
н

о
ст

и
 н

а 
ст

. 
и

зг
и

б
, 

к
г/

см
2
 

П
р

ед
ел

 п
р
о

ч
н

о
ст

и
 н

а 
ст

. 
и

зг
и

б
 к

г/
см

2
 

140 180 220 280 320 360 6 8 10 12 14 16 18 

Степень размола по прибору 

ВНИИД 
Исходная влажность волокна в % 

а) б) 



saerTaSoriso samecniero-teqnikuri sainformacio Jurnali ̀ ssaaqqaarrTTvveellooss  nnaavvTToobbii  ddaa  ggaazzii~ 

SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL  ,,GGEEOORRGGIIAANN  OOIILL    AANNDD      GGAASS" 

МЕЖДУНАРОДНЫЙ НАУЧНО-ТЕХНИЧЕСКИЙ, ИНФОРМАЦИОННЫЙ ЖУРНАЛ ,,ННЕЕФФТТЬЬ  ИИ  ГГААЗЗ  ГГРРУУЗЗИИИИ" 
 

vvttwwyybbtthhtt,,ff                                        --                              ff[[ffkkbb  vvttssjjlltt,,bbcc  uuffvvjj..ttyytt,,ff  ccffvvttwwyybbtthhjj  rrddkkttddtt,,iibb                          --                          SSCCIIEENNCCEE  

 161 

123, 2009 

Что касается правой части кривой, то она противоположна левой. Дело в том, что с 

увеличением исходной влажности при высокой температуре прессования увеличивается 

выделение паров, которые лишены возможности выйти наружу. После снижения давления, 

особенно при полном размыкании плит, давление внутри волокнистых плит, создаваемое 

выделенными парами, вызывает частичное расслоение продукции. Поэтому при испытании 

таких образцов наблюдается падение прочности. Прочность будет тем ниже, чем больше рас-

слаивается волокнистая плита в плоскости, перпендикулярной к направлению прессования. 

Одним из важнейших факторов режима прессования является время выдержки ковров 

в прессе в первом (после максимального давления) и во втором (после снижения давления) 

периодах прессования. В первом периоде происходит уплотнение ковра и его фиксация, а во 

втором протекают основные физические и химические преобразования, способствующие 

прилипанию частиц друг к другу и получению прочных плит.   

Как видно из графика (рис. 1, б), с изменением времени выдержки изменяется 

прочность, при всех прочих равных условиях. Максимальную прочность наблюдаем при 

выдержке соответственно в первом периоде 15 и во втором 95 сек. Дальнейшее же 

увеличение выдержки ухудшает механические свойства готовых плит. 

Наблюдения над водопоглощением и разбуханием проводились следующим образом: 

из готовых плит вырезались опытные образцы для испытания на прочность, после 

разрушения из них вырезались образцы размером 5050 мм и погружались в воду, где 

выдерживались 24 час. Образцы взвешивались до и после 24-часового вымачивания в воде и 

весовым способом определялось водопоглощение. Что касается разбухания – для его 

определения измерялась толщина образцов до и после вымачивания по формуле 

100
1

12 



B

BB
X  

устанавливалась величина разбухания ( X величина разбухания в %, 1B толщина до 

вымачивания, 2B толщина после 24-часового вымачивания в воде). 

Опыты показали, что как водопоглощение, так и разбухание зависят в основном от  

прочности готовых плит. Как видно из (рис. 2), чем больше прочность, тем лучше эти 

показатели. Это и очевидно, что прочные плиты отличаются большим объемным весом – 

высокой плотностью, и такой материал хорошо сопротивляется впитыванию воды, 

следовательно, меньше и разбухание. 
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Рис. 2. Зависимость водопоглощения и разбухания древесно-волокнистых 

плит от прочности:  – водопоглощение,   – разбухание 

 

3. Заключение 

 

Анализ опытов показывает, что полученные физико-механические свойства готовых 

плит близки к требуемым. Для повышения этих свойств производилась закалка плит, но 

желательный результат по увеличению прочности не получен. Что касается водопоглощения 

и разбухания, они после закалки уменьшаются на 40-45%. 

Получение таких результатов отчасти можно объяснить тем, что производственная 

линия во ВНИИД, на которой проводились опыты, пока еще не была полностью налажена и 

не имелась возможность изучения широкого круга вопросов, связанных с режимами 

прессования. 

Таким образом, проведенные эксперименты показали, что обрезки виноградной лозы 

вполне пригодны для производства плитных полуфабрикатов, а сырьевая база практически 

неисчерпаема. 
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VINE-DRAN FRACTION CHARACTERISTIK IMPACT ON PHYSICAL-

MECHANIC PROPERTIES OF SLAB.  B. Bokolishvili, K. Chkuaseli. 

 The work shows, that crushed woods 6-4 faction and crushed vine-bran physical-mechanical 

changing propertyies are the same depending on various factors, they differ from each other only by quantity 

indexes. Static friction coefficients depend on the particle origin humidity and on the cleanness of the 

material surface to which the friction coefficient determination is related, with definition friction coefficients. 

Key word: vine chips, wood chips, wood-fiber slab, vine bran. 
KK 

ВЛИЯНИЕ РАЗЛИЧНЫХ ХАРАКТЕРИСТИК ЧАСТИЦ ВИНОГРАДНОЙ ЛОЗЫ НА 

ФИЗИКО-МЕХАНИЧЕСКИЕ СВОЙСТВА ПЛИТ. К.Т. Чкуасели, Б.И. Боколишвили. 

В работе показано, что характер изменения физико-механических свойств измельченной 

древесины фракций 6-4 и измельченной виноградной лозы в зависимости от различных факторов 

идентичен и отличается друг от друга только количественными показателями. 

Коэффициенты статического трения зависят от начальной влажности частиц и от степен 

чистоты поверхности материала, относительно которого определяются коэффициенты трения. 

Ключевые слова: обрезки виноградной лозы; измельченная древесина; древесно-волокнистая 

плита. 
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Sromis higiena samTo sawarmoebSi 

 

wwaarrddggeenniilliiaa  ssaaiinnJJiinnrroo  aakkaaddeemmiiiiss  wweevvrr--kkoorreessppoonnddeennttiiss  nn..  nnaaccvvlliiSSvviilliiss  mmiieerr  

 

1. Sesavali 

O 

Tanamedrove Saxti da maRaro rTuli meqani-

zebuli sawarmoa, romelic xasiaTdeba Sromis sani-

tariuli pirobebis mTeli rigi specifikuri Tavi-

seburebiT. 

miwis qveS muSaobis dros meSaxteebi mokle-

buli arian dRis sinaTles. miwisqveSa gamonamuSev-

rebis meteorologiuri pirobebi mkveTrad gansxvav-

deba maRarosa da Saxtis zedapirze arsebulisagan. 

madnis an qvanaxSiris fenebis burRva, mongreva, datvirTva, 

transportireba da sxva procesebi dakavSirebulia naxSiris, siliciumis, manganumis, 

tyviis da sxva nivTierebebis Semcveli mtvris warmoSobasTan. manqanebisa da meqanizmebis 

muSaoba xasiaTdeba xmaurisa da vibraciis arsebobiT. 

 

2. ZiriTadi nawili 

 

 madnis an qvanaxSiris mopoveba dakavSirebu-

lia muSaTa samuSao adgilis yoveldRiur cvaleba-

dobasTan, rac sxva faqtorebTan erTad qmnis trav-

mis safrTxes. bunebrivad qvanaxSiris fenebidan Sax-

tis haerSi gamoiyofa naxSirorJangi da meTani, 

romlebic grovdeba naxSiris fenaSi da SeuZlia 

daabinZuros Saxtis gamonamuSevris haeri qvanax-

Siris mopovebis dros. afeTqebiT naxSiris 

mopovebis dros, amonitis xmarebis Sedegad, Saxtis haerSi 

damatebiT xvdeba naxSirorJangi da azotis Jangeulebi. 

qvanaxSiris Saxtisagan gansxvavebiT manganumis, baritis, tyvia-TuTiis  da sxva 

msgavsi madneuli ar Seicavs da ar gamoyofs haerSi raime mavne gazebs, Tu ar CavTvliT 

naxSirorJangis mcire raodenobas, romelic sasargeblo wiaRiseulis qanebSi SeiZleba 

Segvxvdes da gamoiyofa miwisqveSa gamonamuSevrebis haerSi mongreviTi samuSaoebis 
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warmoebisàdros. afeTqebiTi samuSaoebis warmoeba amonitis an sxva saxis nivTierebebis 

gamoyenebiT iwvevs sabadoebis miwisqveSa gamonamuSevris xelovnur dabinZurebas, 

msgavsad qvanaxSiris Saxtebisa, azotis JangeulebiTa da naxSirorJangiT. 

aRniSnulidan gamomdinare, SeiZleba davaskvnaT,Drom miwis qveS momuSaveTa orga-

nizmze SeiZleba imoqmedos Saxtebis Taviseburma meteorologiurma pirobebma (haeris 

temperatura, tenianoba), mavne airebma (meTani, naxSirJangi, naxSirorJangi, azotis 

Jangeulebi da sxva), vercxliswylis orTqlma, tyviis aerozolma, naxSiris, manganumis, 

siliciumis da sxvaTa Semcvelma mtverma, xmaurma da vibraciam.  

cnobilia, rom adamianis Sromisunarianoba ZiriTadad damokidebulia mis 

janmrTelobaze, garemo pirobebze, wlovanebasa da muSaobis staJze. Sromis procesSi 

didi mniSvneloba eniWeba muSaobisa da dasvenebis reJimsac. 

Sromis higiena aris mecniereba, romelic Seiswavlis warmoebis pirobebSi 

adamianis janmrTelobaze fizikuri, qimiuri, eleqtroqimiuri da eleqtrofizikuri 

faqtorebis zemoqmedebas. 

Sromis higienis ZiriTadi amocanaa SeimuSaos RonisZiebebi, romlebic warmoebis 

pirobebSi maqsimalurad gaaumjobesebs Sromis pirobebs da Seamcirebs profesiul 

daavadebas. 

janmrTeli adamianisaTvis Sroma warmoadgens fizikur da sulier moTxovnilebas, 

magram yoveli saxis muSaobas unda axldes dasvenebac. magaliTad, mZime miwisqveSa 

muSaobis Semdeg aucilebelia xangrZlivi myudroeba. 

dadgenilia, rom samuSao dRis ganmavlobaSi adamianis Sromisunarianoba ar aris 

erTnairi. roca adamiani Sedis muSaobis ritmSi, misi Sromis nayofiereba TandaTan 

matulobs da aRwevs maqsimums. maqsimaluri nayofierebis xangrZlivoba muSaobis proce-

sSi grZeldeba ramdenime saaTs, ris Semdegac iwyeba daRla da adamianis Sromis 

nayofiereba qveiTdeba.  

muSaobis procesSi warmoSobili daRla SeiZleba Semcirebul iqnes perioduli 

Sesvenebebis mowyobiT. 

arsebuli gamokvlevebis Tanaxmad, maRali Sromis mwarmoeblurobis SesanarCuneb-

lad aucilebelia muSaobaSi TandaTanobiTi Cabma, muSaobis ritmuloba, gonebrivi Srom-

is dros Tanamimdevroba da Sromisa da dasvenebis swori reJimebi. 

adamianTa dasvenebis ZiriTad formas Zili warmoadgens, romlis drosac adamiani 

savsebiT aRidgens energias. uZiloba iwvevs Tavis tkivils, tvinis nerviuli ujredebis 

gamofitvas da SeiZleba sxvadasxva daavadebis mizezic gaxdes. 

adamianis Sromisunarianobaze gavlenas axdens garemos iseTi faqtorebi, 

rogoricaa: samuSao adgilis meteorologiuri pirobebi, ganaTeba, avejis racionaluri 

ganlageba, myudroeba da kedlebis SeRebva saTanado ferebSi. 
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sawarmos administracia valdebulia uzrunvelyos yvela samuSao adgili 

Sesabamisi teqnikuri mowyobilobiT da Seqmnas Sromis dacvis wesebis Sesabamisi 

samuSao pirobebi.  

arsebobs usafrTxoebis teqnikisa da sawarmoo sanitariis erTiani, dargTaSorisi 

da dargobrivi wesebi. 

Sromis dacvis wesebsa da normebs aqvT kanonmdeblobiTi xasiaTi, romelTa 

Sesruleba savaldebuloa. maTi Seusrulebloba kanoniT isjeba. 

mavne, agreTve gansakuTrebul temperaturul reJimSi muSaobisas da WuWyiani 

samuSaoebis warmoebisas muSa-mosamsaxureebs ufasod, dadgenili normebis Sesabamisad, 

eZlevaT specialuri tansacmeli, specialuri fexsacmeli, saponi da individualuri 

dacvis sxva saSualebebi, xolo im samuSaoebis SesrulebisaTvis, rodesac SesaZlebelia 

kanze mavne nivTierebebis zemoqmedeba ufasod gaicema sarecxi saSualebebi. aseTi 

samuSaoebis nusxas TiToeul sawarmoSi adgens sawarmos administracia.   

muSa-mosamsaxureebs, romlebic muSaoben mavne pirobebSi, ufasod, dadgenili norme-

bis Sesabamisad, eZlevaT rZe da misi produqtebi, samkurnalo–profilaqtikuri sakvebi. 

maRali temperaturis pirobebSi, organizmis mier didi raodenobiT wylisa da 

wyalSi xsnadi marilebis dakargvis profilaqtikisaTvis momuSaveebma unda daicvan 

wylis smis racionaluri reJimi. momuSaveebi administraciisgan ufasod maragdebian 

gaziani mariliani wyliT (0,5%). aseTi sawarmoo ubnebis nusxas adgenen sanitariuli 

zedamxedvelobis organoebi administraciasTan SeTanxmebiT. 

erTerT mniSvnelovan sakiTxs warmoadgens samTo saqmeSi savele samuSaoebis 

Catarebis dros Sromisa da yofis higiena. savele samuSaoebis Catareba velze warsulSi 

sakmaod gaZnelebuli iyo, radgan ar iyo avto da sahaero transporti da sxva. savele 

samuSaoebis Catarebisas mniSvnelovan moqmed faqtorad iTvleba garemos temperaturac. 

velze muSaobis dros didi yuradReba eqceva aseve kvebis sakiTxebsac. rogorc 

cnobilia, muSaobis procesSi adamiani ganicdis energetikul xarjs, rac saorientaciod 

ase SeiZleba warmovidginoT: adamianis wonis 1kg-ze 1sT-is ganmavlobaSi ixarjeba 1kkal 

siTbo. Tu adamianis wona 75kg-ia, sxeulis energetikuli xarji dRe-RameSi toli 

iqneba 75*1*24=1800kkal. praqtikulad igi bevrad metia gamoangariSebulze da velze 

muSaobisas SeiZleba miaRwios 4000-dan 5500kkal-mde. aucilebelia gamovTvaloT wylis 

xarjic. miRebulia, rom 1kg wonaze unda vivaraudoT 35 g wyali, e. i. 75*35=2625g=2,6 

litri, xolo dRe-RameSi saSualod ara umetes 3-4litrisa. aRsaniSnavia, rom aqedan 

15-20% modis uSualod kvebis produqtebSi wylis Semcvelobaze. Tu velis pirobebSi 

ar moxerxdeba aduRebuli wylis miReba, romelic, wesebis Tanaxmad, unda vaduRoT 

aranakleb 20 wT, dasaSvebia aucilebeli wylis moxmarebac, Tu igi dezinfeqcirebul 

iqneba qloriT an 5-6 wveTi marilmJaviT, an 5-6 wveTi iodis xsnariT. 

savele samuSaoebis Catarebisas SesaZlebelia adgili hqondes aseve Semdegi 

infeqciuri xasiaTis daavadebebs: 
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encefaliti _ ZiriTadad gadaitaneba tkipisa da koRos saSualebiT. daavadebuli 

arian ciyvebi, zRarbebi, virTxebi da zogierTi frinvelic. gansakuTrebiT mZime xasiaTs 

atarebs taigis encefaliti, romelic azianebis Tavis tvinis garsebsa da xasiaTdeba 

mZime SedegebiT. am daavadebis Tavidan asacileblad unda viqonioT tansacmeli speci-

aluri danakerebiT, romelic xels SeuSlis tkipis gadaadgilebas tansacmelze. unda 

veridoT auduRari rZis miRebas. taigaSi muSaobis dros aucilebelia brigadis wevre-

bis mier yovel 2-3 sT-Si ganxorcieldes erTmaneTis daTvaliereba tkipis aRmosaCenad. 

saerTod ki, encelfatis profilaqtikisaTvis miRebulia acrebi, repelentebis 

gamoyeneba (suniani malamoebi ,,taiga" da ,,ankara".) 

malaria _ gadamtania koRo anofelisi. Zveli ruseTis imperiaSi malariiT 

daavadebuli iyo 15-20 milioni kaci. amJamad saqarTveloSi (statistikur monacemebze 

dayrdnobiT) TiTqmis aRar gvxvdeba malariiT daavadebis SemTxvevebi. 

leiSmaniozi _ gadaitaneba ZaRlis, meliis, turisa da qinqlis saSualebiT. 

arsebobs Siga organoebis leiSmaniozi, romlis drosac ziandeba RviZli, elenTa da 

sxva. arsebobs kanis leiSmaniozic, romelic SedarebiT naklebad saxifaToa. 

tularemia _ gadamtania virTxa, Tagvi, kurdReli, rwyili da sxva. avadmyofisaTvis 

damaxasiaTebelia maRali sicxe, 39 _ 400C, sakmaod didi xnis ganmavlobaSi (2 _ 3 Tve). 

bruceliozi _ ZiriTadad gadaitaneba wyliT, rZiT, daavadebuli xorcis miRebiT. 

axasiaTebs maRali temperatura da kunTebis dambla. 

garda aRniSnulisa, momuSaveebi SeiZleba daziandnen Sxamiani mwerebis, qvewarmav-

lebis mier gamowveuli kbeniTac. magaliTad, amierkavkasiisa da Sua aziis pirobebSi 

xSirad ziandebian geodezist _ kartografebi gvelgeslas, giurzasa da kobras nakbe-

niT, romlis drosac yvelaze efeqtur profilaqtikur saSualebad iTvleba axalnakbe-

nidan Sxamis amowova. gvxvdeba agreTve Sxamiani morielic, karakuti _ Savi oboba, 

romlis Sxami 12 _ 15-jer aRemateba gvelis Sxams. 

Cveulebriv, samTo geodeziuri eqspedicia momaragebuli unda iyos (garda sxva dana-

rCenebisa) e. w. avariuli aRWurvilobiT, rogoricaa kompasi, asanTi, iaraRi da aseve kvebis 

xeluxlebeli produqtebi. imisaTvis, rom gamovricxoT gzis abneva moZraobisas 

aucilebelia visargebloT gamyoliT. akrZalulia ucnob adgilebSi RamiT marto siaruli. 

Tu miuxedavad aRniSnuli RonisZiebebisa, adgili aqvs eqspediciis romelime wevris mier 

gzis abnevas, maSin aucilebelia SevasruloT Semdegi wesebi: rogorc dRis, aseve Ramis 

saaTebSi SemaRlebul adgilebSi gavaCaRoT koconi, Cveni moZraobis gzaze SevtexoT mcena-

reebis foTlebi, davtovoT baraTebi, ganvaxorcieloT gzaze xeebis kanis CamoTla. 

dauSvebelia, rom igive operaciebi Caataros maZiebelma jgufma, Torem yofila SemTxvevebi, 

rodesac erTmaneTis miyolebiT uvliaT rogorc gzaabneulebs, aseve maZieblebsac. aseT 

pirobebSi axla ukve did rols asrulebs Tanamedrove radioaparaturisa da mobiluri 

kavSiris gamoyeneba. sawarmos dagegmareba unda akmayofilebdes sawarmoo, satransporto, 

ekonomikur, higienur da sxva aucilebel moTxovnebs. sawarmos samrewvelo moedanic unda 
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Seesabamebodes sanitariul moTxovnebs bunebrivi ganaTebisa da bunebrivi ganiavebis 

uzrunvelyofis TvalsazrisiT. garda amisa, mas unda hqondes SedarebiT swori zedapiri 

da amave dros bunebrivi qanobi zedapiruli da Camdinare wylebis mosacileblad. 

samrewvelo moednis ganlageba unda uzrunvelyofdes sawarmoSi momuSaveTa 

moxerxebul gansaxlebas sanitariuli moTxovnebis gaTvaliswinebiT. sawarmoo korpu-

sebi, saamqroebi da calkeuli sawarmoo nagebobebi sacxovrebel masivTan mimarTebaSi 

unda ganlagdes raionis gabatonebuli qarebis mimarTulebis mimarT qarzurga mxridan. 

mavne nivTierebebis gamomyofi saamqroebi sxva saamqroebTan mimarTebaSi unda 

ganlagdnen qarzurga mxridan. sanayaroebi da narCenebis sayrelebi, romlebic gamoyofen 

atmosferoSi kvamls, airebs, mtversa da Wvartls unda ganlagdes samrewvelo moednisa 

da sacxovrebeli raionis mimarT qarzurga mxridan. 

sawarmosa da sacxovrebel raions Soris iqmneba sanitariuli_damcavi zona, 

romlis sigane karierebisaTvis Seadgens 300m, 500m an 1000 m imis mixedviT, Tu 

romeli sasargeblo wiaRiseuli moipoveba karierze. 

sanitariuldamcav zonaSi dasaSvebia ganTavsdes saxanZro depo, abano, samrecxao, 

avtofarexebi,  sawyobebi, administraciuli Senobebi, sasadilo, ambulatoria da sxva. 

sawarmos teritoria da sanitariul-damcavi zona unda keTilmoewyos da 

gamwvandes. mwvane nargavebi icavs sacxovrebel masivs maTSi mtvris, kvamlisa da airebis 

moxvedrisagan, agreTve qarisa da xmauris zemoqmedebisagan. 

sanitariul-higienuri pirobebi rogorc samuSao zonis SigniT, aseve sawarmoo 

saTavsebSi unda Seesabamebodes normebs. sanitariul-higienur pirobebSi ZiriTadad igu-

lisxmeba haeris damtverianeba, masSi mavne airebis koncentracia, misi temperatura da 

tenianoba. 

daxurul saTavsebSi ganlagebuli siTbos, orTqlis, airebisa da mtvris 

gamomyofi teqnologiuri mowyobilobebi aRWurvili unda iyos specialuri da 

atmosferoSi gatyorcnamde haeris yovelmxriv gamwmendi danadgarebiT. 

Tu gamoyofili haeris gawmenda mavne nivTierebebisagan raime mizezis gamo 

teqnikurad SeuZlebelia, misi gamotyorcna atmosferoSi xdeba rac SeiZleba zeda fenebSi.      

yvela muSa da mosamsaxure, samuSaoze miRebis win, Sromis usafrTxo meTodebis 

SeswavlasTan erTad aucileblad gadis instruqtaJs profesiuli daavadebebis Sesamci-

rebeli, sanitariuli profilaqtikis, piradi higienisa da ubeduri SemTxvevebis Sedegad 

daSavebulTaTvis gadaudebeli daxmarebis aRmosaCeni RonisZiebebis Sesaxeb. 

silikozis mxriv saSiSi qanebis damamuSavebel karierebze yvela muSa weliwadSi 

erTxel gadis samedicino Semowmebas rentgenografiT. danarCen karierebze aseTi 

Semowmeba xdeba or weliwadSi erTxel. 

TiToeul an ramdenime karierze erTad ewyoba sanitariul-sayofacxovrebo saTav-

sebi mamakacebisa da qalebis ganyofilebebiT. am saTavsebSi mowyobilia: saSinao 

tansacmlis gasaxdeli, pirsabani, spectansacmlis gasaxdeli, qalis piradi higienis 
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oTaxi, meqanikuri samrecxao, spectansacmlisa da specfexsacmlis SemkeTebeli 

saxelosno, aduRebuli da gaziani wylis mosamzadebeli saTavsi, sveli tansacmlis 

saSrobi, sadezinfeqcio kamera, sapirfareSoebi, saTavsebis dasalagebeli inventaris 

Sesanaxi sakuWnao da oTaxi zeda samuSao tansacmlis mtvrisagan gamwmendi danadgariT. 

Ria samuSao adgilebze da gauTbobel saTavsebSi momuSaveebisaTvis TiToeul 

ubanze ewyoba gasaTbobi da wvimis dros TavSesafari saTavsebi. maTSi dgeba gasaTbobi 

xelsawyoebi, xelsabanebi, avzi sasmeli wylisaTvis, saWmlis Sesanaxi karada da sanagve 

yuTi. am saTavsis farTobi ganisazRvreba mravalricxovan cvlaSi TiToeul momuSaveze 

0,1 m2, magram misi farTobi ar unda iyos 8 m2 _ ze naklebi. 

qansarCevi sakonveiero xazebis gaswvriv momuSaveTa Tavis Sesafareblad ewyoba 

daxuruli daTbunebuli galereebi. 

karieris obieqtebis wyalmomarageba SeiZleba ganxorcieldes saerTo sargeblobis 

wyarodan an karieris gamgeblobaSi myofi wyalmomaragebis qselidan. wyliT Seuferxe-

blad maragdeba karieris yvela sawarmoo-sayofacxovrebo saTavsi. 

aucilebelia, sawarmoo da sameurneo-sasmeli mizniT gamoyenebuli wylis qimiur-

baqteriologiuri Sedgeniloba Semowmdes aT dReSi erTxel zafxulSi da TveSi erT-

xel zamTarSi. sameurneo-sasmeli miznebisaTvis wylis gamoyeneba SesaZlebelia mxolod 

saxelmwifo sanitariuli inspeqciis organoebis specialuri nebarTvis Semdeg. 

wylis zedapiruli wyaroebis wyaldasawneo danadgarebi da WaburRilebi aucile-

blad daculi unda iyos gaWuWyianebisagan. sasmeli wylis wyaroebisaTvis ewyoba 

sanitariuli dacvis zona. 

sasmelad gamoiyeneba gadaduRebuli da gaziani wyali. sasmeli wylis temperatu-

ra ar unda aRematebodes 200 C-s da ar unda iyos 80 C-ze naklebi. 

saqarTveloSi bolo dros warmoqmnil ekologiur problemebsა da katastrofebs 

Soris gansakuTrebiT sagangaSoa bunebrivi Ria wyalsატევების  mzardi dabinZureba ( Rа 

222, Rн 222, da K40 )  radionuklidebiT. 

Rn222 – uxilavi, mZime airia (haerze 7,5-jer mZime). es elementi did saSiSroebas 

warmoadgens maRaroSi momsaxure personalisTvis. igi organizmSi xvdeba SesunTqul 

haerTan erTad, maRaroSi aerozolebis koncentracia metad maRalia, sawarmoo 

procesebi mniSvnelovnad  zrdis gvirabis haeris damtverianebas. 

  ar warmoebs sruli ganiaveba, ris Sedegadac radiaqtiuri elementebis 

Semcveloba xSirad aWarbebs dasaSveb normas. amitom isini advilad aRweven adamianis 

organizmSi da iwveven profesiul daavadebebs.  

  Cven mier iqna Seswavlili maRarodan gamosuli narCeni elementebiT dabinZure-

buli wylebi. unda aRiniSnos, rom am wylebSi Ra226-is da, Sesabamisad, Rn222-is Semcv-

leloba aWarbebs normas. amitom laboratoriul monacemebze dayrdnobiT SegviZlia 

warmovidginoT wylidan   Ra222 -is da Rn-is mocilebis Sedegebi. 
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gamosav. 

wyalSi 
12,35 2,35 197 29,9 188 68 472 145 20,0 30,0 1250 7,2 

1  5% 3,9 0,8 60,0 11,8 181 65,0 375 42,6 13,6 3,4 872 6,5 

2  10% 0,7 0,2 12,0 3,6 180 64,8 370 12,4 12,6 1,3 885 6,8 

3  15% 0,6 0,1 10,0 2,4 176 66,4 365 6,3 12,5 1,3 890 7,0 

kon. Sedg. 5,0 1,5 350 20 300 200 350 91,5 4,5 - 1000 6- 

 

viyenebdiT 𝐾 xsnars – reagents, romlis daxmarebiT SevZeliT 𝑅𝑎226-is gamoleqva. 

laboratoriuli danadgaris sqema: maRaroebSi ar dgas saTanado simaRleze 

Sromis usafrTxoebis sakiTxebi. manganumis da radioaqtiuri elementebis Semcveloba 

maRaros haerSi xSirad aWarbebs dasaSveb normas. sawarmoo procesebi mniSvnelovnad 

zrdis gvirabis haeris damtverianebas. saWirod migvaCnia: 1) maRaroSi moewyos iseTi 

simZlavris ventilatorebi, romlebic uzrunvelyofs haeris gasufTavebas dasaSveb 

normaze; 2) burRva-afeTqebiTi samuSaoebis warmoebis dros saWiroa damatebiTi 

RonisZiebebis miReba, romlebic mkveTrad Seamcireben maRaros damtverianebas. 

 

3. daskvna 

 

samToO sawarmoebSi Sromis higienis sakiTxebis dacvas gadamwyveti mniSvneloba 

aqvs profesiuli daavadebis aRmosafxvrelad an, saukeTeso SemTxvevaSi, misi adreul 

stadiaSi aRmoCenas uwyobs xels. 
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uak 622.8.61(075.771)                                          M. Kitoscvili, K. Ramasashvili, 

N.Mekvabishvili, S. Mandgaladze,  

  

LABOUR HYGIENE IN MINING INDUSTRY 
 

1. Preface 

 

Contemporary mine is a difficult mechanized industry, which is characterized by many 

specific features of labour sanitary conditions. 

While working underground miners lack  daylight. Underground  meteorological conditions  

sharply differ from the conditions of the  mines on the surface. Drilling, tamping, loading, 

transportation and other operations with are directly linked with formation of dust which consists of 

silicium, manganese and other materials. Machines at work cause terrible noise and vibration. 

 

2.The Body 

  

  Extraction of ore is linked with constant changing of work places  and this creates the 

danger of traumatism together with oter factors. Coal layer secrets carbon and methane which 

accumulate in mine and pollutes air in it. Quarring of coal by explosion of  ammonite air is 

polluuted with carbon. Unlike quarry other ores: manganum, zink  ore do not contain or secret 

harmful gas besides a little quantity of carbon which may appear in the ore.  

Hence we can infer  that meteorological conditions of mines (such as unhealthy air  

temperature,  carbon, methane, nitrogen and so on) may affect the people working underground. 

The steam of mercury, coal, silocium and others containing dust is very harmful for workers. 

It is well-known fact that working ability of person  mainly depends on his health, 

enviromental 

conditions, age and the length of service. During working hours the relaxing regime is very 

important. 

Labour hygiene is a science which studies physical, chemical electro-chemical and electro-

physical impact on people's health in the conditions of industry. 

The main task of labour hygiene is: develop measurments which improve working 

conditions and reduce professional disease. 

Working is physical and spiritual requirement for a healthy person, but any kind  of work 

must be accompanied by resting, e.g. after hard underground work a person needs long, cosy 

situation. 

It is established that working ability during the working day is not the identical. When a man 

gets involved in the rythm the productivity of labour  increases and gradually reaches its maximum 

limit. This maximum limit continues several hours, after it begins tiredness and productivity of 

labour is reducing respectively. 
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The tiredness which comes during the  work maybe killed with short breaks from time to 

time. 

According to the existing investigations in order to preserve high productivity of labour it is 

necessary: to involve in work gradually, geting rythm, gradual mental work, correct regime of work 

and rest. 

The main form of rest is sleeping during which a person restores full energy. Sleeplessness 

causes headache, exhaustion of nervous cells of brain. And also may cause other specific illness. 

On the working ability the following factors influence such as: meteorological conditions, 

light, and arrangement  of furniture, comfort and colour of walls. 

The administration of the firm is obliged to  equip every working place and create working 

conditions corresponding to labour security rules. There exist inter branch for  techniques and 

factory rules sanitary. Labour security for rules are legislative. Violation is prohibited by law. 

Miners working in exlremely dangerous and pollute conditions are given specific clothes by the 

factory, products and many other  things for individualuse situation. Working systematically in a 

dangerous at high temperature  miners must  have correct regime of water supply. They are given 

specific salty (0,5%) water by the administration. One of the main problems is feeding in the field 

conditions and protecting labour hygiene at the same time. Working in the field was very difficult in 

the past, because there wasn't any technical equipment. While performingin the field work vironing 

temperature is also very important. 

A great attention is paid to nutrition. As it's known during working process human being 

spends energy which we can imagine approximately as follows: 1 kkc warmth is spent per 1 kg 

each day. If a person  weighs 75kg the energetic expenditure will be:75*l*24H800kc. Practically it 

is much more than the calculated one and in the field it may reach from 4000 to 5500kc.It is 

necessary to calculate water expenditure. It is admitted to suppose 35 mg water per 1kg weight i.e.: 

75*35*=:2625mg=2,6 liter and  average 3-4 litters twenty four hours. It should be mentioned  that 

15-20 % is water content in nutrition. If in the field conditions we cannot manage  haveing boiled 

water which must be boiled more than 20 minutes according to the rule it is allowed to have 

necessary water disinfected by chlorine or by 5-6 drops of  hydroclorine acid or 5-6 drops of iodine 

solution. During work in the field conditions there may occur infections as follows. 

Encephalitis- it is mainly carried by mosquote and tick. Squirrels, hedgehogs, rats and some 

birds are taken ill with it too. Extremely heavy is Taiga’s Encephalitis, which demages cover of 

brain and is characterized by heavy results. To avoid this illness we must have specific clothes 

which prevent tick to move on it. We must avoid drinking milk which is not boiled. While working 

in Taiga it is necessary to search tick every 2 or 3 hours. Generally we must make vaccination, 

(ointments-"Taiga'\ '"Ankara") 

Malaria-mosquito Anopheles is infectious. 15-20 million people had been infected by this illness 

in ancient Russia. According to the statistic data in Georgia we don't come across this illness nowadays. 

Leyshmaniozi – infects through dogs, foxes, jackals and fluffs. There is Leyshmaniozi of 

internal organs that damages internal organs-liver, spleen and others. There exists skin 

Leyshmaniozi which is comparatively less dangerous. 
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Tularemia-is carried by rat, mouse, hare, flea and others, it is characterized by high 

temperature 39-40 degrees for a long period (2-3 months). 

Brucellosis-it  mainly infects through water, milk, infected meat. It is characterized by high 

temperature and paralysis of muscels. 

Besides all these workers may be infected by poisonous insects and bites of reptiles, e.g. in 

Central Asia people are often hurt by the snakes giurza, cobra and so on. The most effective remedy 

is  sucking out the bit place. We also meet poisonous scorpion, karakuti - the black spider, which 

poison is 12-15 times more dangerous than the poison of snakes. 

Usually mining- geodezic expedition must have a large reservation of emergency equipment 

such as compass, match, weapons and food. We must take a guide in order not to lose way. It’s 

prohibited to go alone in strange places at night, but if in any case we lose the way we must follow 

the rules: at nights and at daytime make fires in the elevated places, remove plant leaves, leave 

letters and move the skin from trees on the territory you are moving. Doing the same is prohibited 

by the search group otherwise they may follow the whole way but never find each other. In such 

conditions they use mobile phones and radio waves nowadays that play an important role. 

Company's planning must satisfy manufacturing, transportation, economic, hygienic and 

other necessary requirements. The industrial stadium must correspond the necessary sanitary 

demands providing natural light and natural airing. Besides it must have plane surface and natural  

slope to avoid surface and flowing water. The location of industrial  area should provide compact 

population of people working in the company  considering sanitary norms. Industrial blocks, shops 

and industrial constructions must be located opposite the direction of constant winds. 

Departments secreting harmful toxins must be located backword the dwelling houses to 

other shops. The departments which secret litter and polluted air must be located bee side towards 

industrial sites and  the dwelling area. Between the population and factory here must be clearing 

sanitary - protection zone, which width for quarry is 300m, 500m, or 1000m, according to the 

variaty of ore in this place. In sanitary-protection zones there may be housed fire brigade, bath, 

laundry, auto garages, warehouses, administrative buildings, canteens, dispensary and so on. The 

factory territory and sanitary protection zone must be comfortable and green. Plants protect the 

dwelling from dust, harmful air and also from the wind and noise. 

Sanitary -hygienic conditions both inside the working zone and in the as factory receptacles 

must correspond standards.  Sanitary-hygienic conditions mean air dustness, concentrated  harmful 

airs in it and its temperature and humidity. Technical equipments situated in the indoor receptacles 

which secret warmth, steam, air must have special sucking out machines and afferwerd clearing 

devices clearing the air before thrushingit out  the air. If secreted air clearing is impossible for zome 

reason its thushing out is carried out very high in the atmosphere. Before employed at work every 

worker studies special course in lobour security and takes instruction courses for reduction 

professional deseases. They also study sanitary hygiene, personal hygiene and also how to provide 

an urgent aid in case to the of. 

Every worker working on the dangerous quarry undergoes special X-ray examination by 

rotgenograph on Silikoz every year. In other quarries sanitary sections are arranged for men and 
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women separately once every two yers. In these sections there are: wardrobes, washing basins, 

wardrobes for special clothes, room for private hygiene, mechanical washing, clothes and shoes 

mending workshop, a room for boiled and fizzy water, drier for wet clothes, disinfection camera, 

lavatories, box-room for working section tools and special machine. 

In open working places whith no heating special heaters and shelters protecting from cold 

and rain are arranged. They house there washing basin, different tools, tank for drinking water, 

cupboard for keeping food and litter bin. This area is defined 0,1 m2 for each person in a multiple 

but its area must not be less than 8m2.  Along the rock selective conveyor line, indoor warm 

galleries for workers shelter are arranged. Quarry water supply could be arranged from central 

source or from the water supply under the quarry administration. It is necessary to check potable 

water chemical and bacteriological consistance every ten days in summer and once a month in 

winter. Drinking water must be controlled by sanitary policy and there must be special visa of the 

government sanitary department to use it. The springs flowing on the surface and also wells must be 

protected from pollution. Special sanitary protecting zones are held for springs (potable water). For 

drinking boiled and cold fizzy waters are used. The temperature of potable water must not be above  

20 degrees C and lower than 8 degrees C. 

Among the ecological and other problems set up lately in Georgia, especially troubling 

increasing pollution of natural open reservoirs. (Ra 226, Rn222, and К 40) with radionuclides. Rn 222 -is 

invisible, heavy gas(7,5 times heavier than air).This element is very dangerous for miners working 

pits. lt enters the organism together with the air minesaersoles in is concentration s very high, working 

process increases dust in the air. Complete airing is impossible, due to this radioactive elements  often 

entersexceed the possible norm. That is why they easily enter the organism and cause professional 

illness. We inverstigated waters taken from the mine polluted. It must be mentioned  that in these 

waters R226 and accordingly Rn 222 consisance exceeds the  norm.  That’s why on the basis of the 

laboratorial data we can imagine the results of taking Ra 226 and Rn 222 from the water. 
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We applied K-solution- reagent by means of which we could remove Ra226 precipitancy. 

The diagram of laboratory mounting: 

In mines the labour safety problems are not  at the proper level. The consistence of 

manganese and radioactive elements in the air often exceed the necessary norms, production 

processes increase dust in the mines. We suppose necessary the following: 

1)   To arrange ventilators in mines with the strength to provide  air clearing at necessary 

level 

2)   During the drilling - explosion works it is necessary to introduce additional measures, 

which sharply reduce the time of dust-concentration mines. 
 

3. Conclusion 
 

In mining industry to follow the labour hygiene security norms has  decisive role in 

eliminating or  reducing professional illness. It favours to detect the desease at an early stage. 
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Sromis higiena samTo sawarmoebSi. mm..  qqiittooSSvviillii,,  kk..  rraammaazzaaSSvviillii,,  nn..  
mmeeqqvvaabbiiSSvviillii,,  ss..  mmaannjjggaallaaZZee..  

ganxilulia samTo sawarmoebSi Sromis higienis sakiTxebi, rasac gadamwyveti 

mniSvneloba aqvs profesiuli daavadebis aRmofxvris an ganviTarebis TvalsazrisiT. 

sakvanZo sityvebi: travmatizmi, meteorologiuri pirobebi, Sromisunarianoba, Sromis 

higiena, usafrTxoebis teqnika. 

 

LABOUR HYGIENE IN MINING INDUSTRY. M. Kitoshvili, K. Ramazashvili, N. 

Meqvabishvili, S. Manjgaladze.  
The work deals with  labour hygiene issues in mining industry which have a decisive role in 

elimination of proffessional disease. 

Key words: traumatism, meteorological conditions, work ability, labour hygiene, safety technics. 

 

ДИСЦИПЛИНА ТРУДА В ГОРНЫХ ПРОИЗВОДСТВАХ. Китошвили М., Рамазашвили К., 

Меквабишвили Н., Манджгаладзе С.  

Рассмотрены вопросы гигиены труда в горном производстве, что имеет решающее значение с 

точки зрения искоренения профессиональных заболеваний или их развития. 

Ключевые слова: травматизм; метеорологические условия; работоспособность; гигиена труда; 

безопасность труда. 
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საიტის რუკა მოგვწერეთ საკონტაქტო ინფორმაცია 

 

კომპანიების 

შესახებ 

მომსახურეობ

ის სახეობანი 

და 

გადაწყვეტა 

გეოსერვისული 

კონსალტინგი 

და 

აუტსორსინგი 

სერვისის 

ტექნიკური 

უზრუნველყოფა 

კონტაქტები 

 

 

 

 

 

 

 

 

 

შპ ს „საქგეოსერვისი“ 

 

ჩვენი  სავიზიტო ბარათია 
 

საქგეოსერვისის სისტემის ინტეგრატორი,  გთავაზობთ რიგი საკითხების 

გადაწყვეტისათვის სხვადასხვა ფირმებით მომსახურებას სამუშაოების შესრულებას 

მაღალი დონით, რაც შეიძლება იაფად და სწრაფად. 

 

საკონტაქტო 

ინფორმაცია 
 

ტელ: 

74-03-03 

ფაქსი: 74-03-19 

ბესო თვალიაშვილი  

895-332-332 
 

თბილისი, 0192, ლილოს 

დასახლება,  ჭირნახულის 

16, საქგეოსერვისი 

მონაცემთა ბაზების დამუ-

შავებისა და შენახვის ცენ-

ტრი 
Создание центров обра-

ботки и хранения данных 

სერვერული დაკავშირების 

გარანტირებული საკვანძო 

ელექტრული მომარაგების 

სისტემები 
Системы гарантирован-

ного электропитания се-

тей, серверных и узлов 

связи 

კავშირის ქსელის  

შექმნა და მონაცემე- 

ბის გადატანა 
Построение сетей связи 

и передачи данных 

კორპორაციული სატელე-

ფონო ქსელი 
Корпоративные 

телефонные 

сети 

http://www.geoservice.ru/solutions/data/
http://www.geoservice.ru/solutions/data/
http://www.geoservice.ru/solutions/power/
http://www.geoservice.ru/solutions/power/
http://www.geoservice.ru/solutions/power/
http://www.geoservice.ru/solutions/power/
http://www.geoservice.ru/solutions/connection/
http://www.geoservice.ru/solutions/connection/
http://www.geoservice.ru/solutions/telephone/
http://www.geoservice.ru/solutions/telephone/
http://www.geoservice.ru/solutions/telephone/


saerTaSoriso samecniero-teqnikuri sainformacio Jurnali ̀ ssaaqqaarrTTvveellooss  nnaavvTToobbii  ddaa  ggaazzii~ 

SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL  ,,GGEEOORRGGIIAANN  OOIILL    AANNDD      GGAASS" 

МЕЖДУНАРОДНЫЙ НАУЧНО-ТЕХНИЧЕСКИЙ, ИНФОРМАЦИОННЫЙ ЖУРНАЛ ,,ННЕЕФФТТЬЬ  ИИ  ГГААЗЗ  ГГРРУУЗЗИИИИ" 
 

 

bbyyaajjhhvvffwwbbff  

177 
 

#23, 2009 

Sps “geoservisi”                                                                                                                  

ООО   «Геосервис» 

 

     SpsP“geoservisi” awarmoebs   sarewao-geofizikur samuSaoebs navTobis  

da gazis WaburRilebSi. Sps “geoservisi” dafuZnebulia ss navTobis        

erovnuli kompaniis  “saqnavTobis” mier.                                                                                                                                                                              

     Ggeofizikuri samsaxuri 1929 wlidan arsebobs da aqvs  geofizikuri 

momsaxurebis  didi gamocdileba rogorc  burRvis procesSi, aseve 

eqspluataciaSi   myof WaburRilebSi. 

      SpsP“geoservisis” sawarmoo  urTierTobebi agebulia saxelSekru-

lebo  principze, damkveTis moTxovnebze dayrdnobiT. Tavis saqmianobaSi 

iyenebs axal teqnologiebs da meTodebs. SpsP“geoservisis” prioritetebia- 

gonieri fasebis  politika da saxelSekrulebo valdebulebebis 

Sesruleba. vmuSaobT urTierTxelsayreli pirobebis gaTvaliswinebiT da 

mzad varT TanamSromlobisaTvis nebismier kompaniasTan.             

      SpsP“geoservisis” ZiriTadi damkveTebi arian - ss navTobis erovnuli 

kompania “saqnavTobi”, saoperacio kompaniebi: Sps “ioris veli”, Sps 

“kanargo”da  Sps  “frontera istern jorjia”.                                                      

  

        ООО   «Геосервис» производит  промыслово-геофизические  исследования  

нефтяных  и газовых скважин  на территории  республики Грузия .  Учредителем ООО   

«Геосервис» является  Грузинская национальная нефтяная компания а/о «Грузнефть». 

         Геофизическая  служба  создана  в 1929 году и имеет  большой опыт работы, 

специализирующийся на предоставлении услуг в сфере  геофизического  сервиса, как 

бурящихся скважин,так и скважин, находящихся  в эксплуатации. 

       ООО «Геосервис» строит свои  производственные  отношeния  на основе учёта  по-

желаний наших заказчиков,  внедряет   новые технологии и методики. Разумная цено-

вая политика и соблюдение договорных обязательств-приоритеты службы ООО   «Гео-

сервис». Мы работаем на взаимовыгодных условиях и открыты для сотрудничества. 

         Гл. заказчиками  ООО   «Геосервис» являются : а/о «Грузнефть»  Грузинской 

национальной нефтяной компании и операционные компании – ООО  «Иорис Вели»,  

ООО «Канарго» и ООО «Фронтера Истерн Джорджия». 

 

momsaxurebis  saxeobebi 

sarewao-geofizikuri kvlevebi WaburRilebSi 
 

 eleqtruli meTodebi; 

 radioaqtiuri meTodebi; 
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 akustikuri meTodebi; 

 Termometria; 

 WaburRilebis teqnikuri mdgomareobis kontroli; 

 cementis xarisxis kontroli; 

 samagri kolonis teqnikuri mdgomareobis gansazRvra; 

 geofizikuri kvlevebi sabados damuSavebis kontrolis mizniT; 

 fenebis gamocda fenis gamomcdeliT; 

 geologiur-teqnologiuri kontroli; 

 srola-afeTqebiTi samuSaoebi; 

 svabireba; 

 interpretaciis sistema da geofizikuri kvlevebis Sedegebis 

damuSaveba; 

 WaburRilebis xelsawyoebis metrologiuri uzrunvelyofa. 

 

Виды услуг: 

              

Промыслово-геофизические исследования скважин: 

 Электрические  методы. 

 Радиоактивные методы. 

 Акустические методы. 

 Термометрия. 

 Контоль технического состояния скважин. 

 Контроль качества цементирования. 

 Определение технического состояния обсадных колонн. 

 Геофизические исследования при контроле за разработкой месторождения. 

 Испытание пластов пластоиспытателем. 

 Геолого-технологический контроль бурения. 

 Прострелочно-взрывные работы. 

 Свабирование. 

 Система интерпретации и обработка  результатов геофизических исследований 

скважин. 

 Метрологическое обеспечение скважинной аппаратуры. 

 

WaburRilebis geologiur-teqnologiuri gamokvleva 

 

geologiuri parametrebi: 

 Slamis aRwera; 
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 forianobis, simkvrivisa da karbonatulobis gansazRvra; 

 luminiscenturi analizi. 

 

teqnologiuri parametrebi: 

 sarecxi xsnaris moculoba Sesavalsa da gasavalze; 

 dawola satexze; 

 sarecxi xsnaris done rezervuarSi; 

 sarecxi xsnaris temperatura; 

 sarecxi xsnaris simkvrive; 

 rotoris brunvis siCqare; 

 wneva saWirxn xazSi; 

 qanebis burRvis siCqare; 

 gazis jamuri raodenoba. 
 

Геолого-технологическое исследование  скважин  

 

 Геологические параметры: 

 Описание шлама.  

 Определение пористости, плотности, карбонатности. 

 Люминесцентный  анализ.  

   

Технологические параметры: 

 Объем промывочной жидкости (ПЖ) на входе  и на выходе. 

 Нагрузка на долото. 

 Уровень ПЖ в емкостях. 

 Температура ПЖ. 

 Плотность ПЖ. 

 Скорость вращения ротора. 

 Давление нагнетательной линии. 

 Время бурения 1-го метра проходки. 

 Суммарное газосодержание. 

 

srola-afeTqebiTi samuSaoebi 

I perforaciuli  samuSaoebis Catareba sxvadasxva tipis perforatorebis 
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gamoyenebiT;  
II. avariis salikvidacio samuSaoebis Catareba srola-afeTqebiTi 

samuSaoebis meSveobiT; 

III feTqi pakerisa  da cementis xidis dayeneba; 

IV fenebis gaxleCa. 
 

Прострелочно-взрывные работы 

 

I. Производство перфорационных работ перфораторами различного типа. 

II. Ликвидация аварий посредством  прострелочно-взрывных работ. 

III. Установка взрывпакера и цементного моста. 

IV. Гидроразрыв пластов. 

 

 WaburRilebis gamocda Ria da damagrebul lulaSi  

 

 fenidan modenis gamowveva; 

 fluidis aReba fenidan; 

 Ffenis hidrodinamikuri Tvisebebis (fenis wnevis, produqciulobis   

koeficientis, faqtiuri da potenciuri debitisa da drenirebis 

zonis SeRwevadobis gansazRvra).  

 

WaburRilis kapitaluri remonti 

 

 fenis hidrogaxleCa; 

 fenis mJaviT damuSaveba; 

 seleqciuri dacementeba. 

 

saeqspluatacio kolonis teqnikuri mdgomareobis kontroli 

 

 dazianebis adgilis gansazRvra; 

 dazianebis xasiaTis gansazRvra; 

 kolonis dawnexa; 

 Wis piris danadgarebis dawnexa; 
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 kolonis darRvevis adgilis izolacia; 

 ramdenime obieqtis ganmxoloebuli eqspluatacia. 

 

Испытание пластов  в обсадных и необсадных  скважинах 

 

Испытания скважин: 

 Вызов притока из пласта. 

 Отбор пластовых флюидов. 

 Определение гидродинамических свойств пластов: пластового давления, коэф-

фициента продуктивности, фактического и потенциального дебита, прони-

цаемости зоны дренажа. 

              

Капитальный ремонт скважин: 

 Гидроразрыв пластов. 

 Кислотная обработка. 

 Селективная цементация. 

 

Контроль за техническим состоянием эксплуатационной колонны: 

 

 Определение места повреждения. 

 Определение характера повреждения. 

 Опрессовка колонны. 

 Опрессовка устьевого оборудования. 

 Изоляция места нарушения колонны. 

 Раздельная эксплуатация нескольких объектов. 
 

sarewao- geofizikuri kvlevebis masalebis interpretacia 
 

 Wrilis liTologiuri danawevreba da koleqtoris tipis dadgena; 

 WrilSi produqtiuli intervalebis gamoyofa; 

 qanebis petrofizikuri parametrebis (forianoba, SeRwevadoba, 

Tixianoba, navTobSemcveloba, efeqturi sisqe da a.S.) gansazRvra. 

 geologiuri Wrilebis korelacia da produqtiuli horizontebis 

identifikacia  

 WaburRilebSi muSa intervalebis dadgena sabadoebis damuSavebis  

geofizikuri kontrolis meTodebis safuZvelze. 
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sarewao-geofizikuri kvlevebis masalebis interpretacia xorcieldeba  

damuSavebis sistemiT-“Gintel-2002”. 

 

          Интерпретация  материалов геофизических исследований скважин (ГИС) 

 

 Литологическое расчленение разреза и  определение типа  коллектора. 

 Выделение в разрезе продуктивных интервалов. 

 Определение петрофизических параметров  пласта: пористости,проницаемости, 

глинистости,нефтенасыщенности, эффективной мощности и т.д.                      

 Корреляция геологических разрезов, идентификация  продуктивных  

горизонтов. 

 Определение работающих интервалов геофизическими методами контроля за   

       разработкой  месторождений. 

Интерпретация материалов геофизических исследований скважин производится     

обрабатывающей системой “Gintel-2002”. 
 

 I. regionaluri geologia 
 

    1. saqarTvelos teritoriaze Savi zRvis akvatoriis CaTvliT navTobisa 

da gazis perspeqtiuli da prognozuli resursebis Sefaseba, jamuri 

potenciuri resursebis gamoTvla stratigrafiuli  kompleqsebis, 

siRrmeebisa da kategoriebis mixedviT. 

    2. navTobsa da gazze geologiur – saZiebo samuSaoTa ZiriTadi 

mimarTulebebis gansazRvra arsebuli samrewvelo da winaswar Sefasebuli 

maragebis, perspeqtiuli da prognozuli resursebis safuZvelze, 

geologiur – saZiebo samuSaoebis saxeobaTa gansazRvra calkeuli 

sakontraqto blokebis mixedviT.  

   3.  sakontraqto blokebis farglebSi arsebuli geologiuri, geofiziku-

ri (seismuri), sarewao geofizikuri da burRviTi monacemebis moZieba, maTi 

damuSaveba, interpretacia da standartul formatSi moyvana, perspeqtiuli 

farTobebis gamoyofis da maT navTobgazianobis Sefasebis mizniT. 

   4. saqarTvelos mTeli teritoriis farglebSi navTobisa da gazis 

dagrovebebis Zebna – Ziebis proeqtebis Sedgena, saTanado geologiuri da 

teqnologiuri grafikuli masalis SemuSavebiT. 

 

II. stratigrafia da liTologia 
 

1. qanebis sruli meqanikuri analizi. karbonatulobis gansazRvra. 

2. qanebis mineralogiuri analizi. msubuqi da mZime fraqciebis Seswavla. 
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3. qanebis petrografiuli Seswavla, qanebis tipis dadgena, 

liTologiuri Wrilebis, liTologiur-faciesuri da simZlavreebis 

rukebis Sedgena.  

4. zedapiruli da WaburRilebis Wrilebis SeTavseba sarewao – 

geofizikuri monacemebis gaTvaliswinebiT.  

5. zedapiruli da WaburRilebis Wrilebis paleontologiuri Seswavla.  
 

III.  hidrogeologia da geoqimia 
                 

    1. wylebis qimiuri analizis safuZvelze maTi genetikuri tipis dadgena, 

WaburRilebidan miRebuli wylis sinjebis  korelaciis safuZvelze 

WrilSi fenis wylis  miRebis faqtis dafiqsireba.                  

    2. qanebis organuli da araorganuli Sedgenilobis Seswavla 

geoqimiuri meTodebiT; 

    3. bitumoidebis qimiuri Sedgenilobis Seswavla (jgufuri, elementuri 

da a. S.); 

    4. bitumoidebis tipebis dadgena (singenetikuri, epigenetikuri da a. S.); 

    5. daleqvis pirobebis rekonstruqcia; 

    6. danaleq safarSi navTobdedaqanebis gamoyofa da maTi potenciuri 

SesaZleblobebis dadgena. 
 

fluidebisa da bitumoidebis gamokvlevebi: 
 

 _ navTobis simkvrivis gansazRvra; 

 _ navTobis fraqciuli Sedgenilobis gansazRvra atmosferul 

pirobebSi; 

 _ navTobis siblantis gansazRvra; 

 _ navTobSi myari parafinebis  % raodenobis gansazRvra; 

 _ navTobSi meqanikuri minarevebis gansazRvra; 

 _ navTobSi wylis Semcvelobis gansazRvra; 

 _ navTobis jgufuri analizi (meTanur-naftenuri nw, aromatuli 

nw, benzoluri fisebi, spirt-benzoluri fisebi, asfaltenebi); 

 _ navTobis gazuri qromatografiis meTodiT Seswavla- 

   a  _ normaluri alkanebi C7-C30-34; 

   b  _ izoprenoiduli alkanebi C11-C21; 

 _ civi da cxeli eqstraqciis meTodiT qanebSi bitumoidebis 

raodenobrivi gansazRvra; 

 _ bitumoidebis jgufuri analizi TxelSreebrivi qromatogra-

fiuli meTodiT; 
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 _ bunebrivi  da navTobis Tanmxlebi gazebis analizi-СO2,HH2S, N2, 

CH4, C2H6, normaluri da izo -C3H8, C4H10, C5H12, C6H14. 

 _ fenis wylis saerTo qimiuri analizi.  
 

IV. sarewao geologia, navTobisa da gazis maragebis daTvla 
 

1. produqtiul qanebze struqturuli rukebis Sedgena.  

2. navTob da gazSemcveli horizontebis efeqturi simZlavreebis dadgena 

WaburRilebis WrilebSi.  

3. qanebis koleqtoruli Tvisebebis dadgena. 

4. maragebis dasaTvlelad aucilebeli parametrebis gansazRvra. 

5. sarewao – geofizikuri monacemebiT produqtiuli wyebebisa da 

horizontebis korelacia. 
 

V. sabadoebis damuSaveba 
 

1. arsebuli monacemebis safuZvelze sabadoebis damuSavebis teqno-

logiuri sqemebisa da proeqtebis Sedgena, saeqspluatacio 

WaburRilebis optimaluri raodenobis dadgena da Sesabamisi badis 

SerCeva, navTobisa da gazis mopovebis prognozireba. 
 

VI. hidrodinamikuri kvlevebi 
 

1. hidrodinamikuri kvleva sxvadasxva reJimze momuSave WaburRilebSi. 

2. hidrodinamikuri kvleva fenis wnevis aRdgenis meTodiT. 

3. fenis fluidis sinjebis aReba WaburRilebSi fenis pirobebSi da 

WaburRilis pirze. 

4. sabados farglebSi hidrodinamikuri kvlevebis Sedegad miRebul 

masalebze dayrdnobiT sabados energetikuli Taviseburebebis 

gamovlena da reJimebis dadgena, navTobis amosaRebi koeficientis 

sididis gansazRvra, geologiuri da amosaRebi maragebis gamoTvla. 
 

VII. navTobisa da gazis Sekreba, momzadeba, Senaxva, gadamuSaveba, garemos 

dacva 

 

1. garemoze zemoqmedebis Sefasebis angariSisa da garemoSi mavne nivTi-

erebebis gafrqvevis limitebis proeqtebis Sedgena; 

2. zRvebsa da okeaneebSi navTobis CaRvris salikvidacio RonisZiebebis 

marTva; 

3. sawarmoebis ekologiuri mdgomareobis analizi da Sefaseba; 

4. WaburRilebis mSeneblobis proeqtirebisaTvis garemos dacviTi 
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nawilis Sedgena (teqnikuri da biologiuri rekultivaciis proeqtebi); 

5. navTobisa da gazis mopovebis, Sekrebis, momzadebis, Senaxvisa da 

transportirebis dros naxSirwyalbadebis teqnologiuri danakargebis 

gansazRvra da maTi SemcirebisaTvis saWiro RonisZiebebis damuSaveba; 

6. sarewaoebis ekologiuri inventarizacia da maTTvis ekologiuri 

pasportebis Sedgena; 

7. qanebis, niadagebis da wylebis navTobproduqtebiT daWuWyianebis 

xarisxis gansazRvra; 

8. navTobis gadamuSavebis  teqnologiuri reglametis Sedgena. 

                             

saproeqto samuSaoebi 

 

1. generaluri damproeqteblis funqciis Sesruleba. 

2. sainJinro-geologiuri Zieba magistraluri milsadenebisa da 

samoqalaqo mSeneblobebisaTvis. СНиП 1.02.07-87.  

 

satamponaJo servisi 

 

1. sacavi milebis kolonis dacementeba da cementis xidis dayeneba; 

2. cementis analizis gakeTeba da recepturis SerCeva; 

3. sacavi milebis kolonebis, manifoldis, saburRi da 

sakompresoro milebis daWirxna, navTobis abazanebis dayeneba; 

4. fenebis hidravlikuri gaxleCa, mJaviT damuSaveba da drenireba; 

5. WaburRilebis recxva, saburRi xsnaris, navTobis da teqnikuri 

wylis gadatumbva da donis daweva; 

6. gazsadenebis, navTobsadenebis da wyalsadenebis dawnexa 

(gamocda). 

 

meqanikuri saamqros servisi 

 

 saburRi da sacavi milebis SekeTeba; 

 saburRi da sacavi milebis gadamyvanebis damzadeba; 

 waburRilze avariis salikvidacio instrumentebis damzadeba; 

 300 mm-mde diametris yvela saxis detalebis damzadeba. 
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Gliocladium roseum, bio-

dizelis gamommuSavebeli soko 

 

 
Tafli futkris mier Seg-

rovili ~Эвкрифиа сердне-

листная-s~ yvavilebis mtv-

risgan, romelic Zalze gavr-

celebulia samxreT amerikaSi  

dizelis soko 

(junglebis saTbobi) 

 

  

patagoniis wvimian tyeebSi aRmoCenilia mcenareebze 

mcxovrebi soko, romelic gamoimuSavebs namdvil dizelis 

sawvavs, ra Tqma unda mcire raodenobiT, magram genur 

inJineriaSi momuSaveni mzad arian imuSaon am sakiTxze. 

 mikroskopiuli sokos Gliocladium roseum SeuZlia 

gamoimuSaos da mogvces naxSirwyalbadebis mTeli nakrebi, 

SedgenilobiT Zalian miaxloebuli im narevTan, romelic 

dReisaTvis farTod gamoiyeneba, rogorc dizelis sawvavi. am gziT miRebulma 

nivTierebam ukve miiRo dasaxeleba ~miko-dizeli~. aRmomCeni 

jgufis xelmZRvaneli, profesori geri strobeli sixaruliT 

aRniSnavs: es CvenTvis cnobili erTaderTi organizmia, 

romelic sawvavi masalis aseTi mniSvnelovani SeTavsebis 

sinTezs axdens. kargia isic, rom sokos SeuZlia amis 

gamomuSaveba Cveulebrivi celuloziT? 

 Gliociadium  roseum (samwuxarod mas ~adamianuri~ 

dasaxeleba mas ara aqvs) arsebobs patagoniis tyeebSi 

(samxreT amerikis am mxareSi mogzaurobdnen Jiul vernis 

gmirebi kapitan grantis ZiebaSi; mas miekuTvneba Cilis da 

argentinis samxreT mxareebi) xeebze “Eucryphia cordifolia” 

(«Эвкрифия серднелистная»). am mcenareze mcxovrebi 

mikrofloris Seswavlisas mecnierebma gamoarCies misi qsovilis da organoebis 

sxvadasxva nimuSebi da sakmaod Zlieri antibiotikebiT 

moaxdines maTze zemoqmedeba. aseT pirobebSi TiTqmis 

yvela mikroorganizmi iRupeba, magram Gliocladium roseum 

aRmoCnda gasaocri sicocxlisunariani.  am 

~mniSvnelovani~ sokoTi dainteresebisas, mecnierebis 

gasaocrad, aRmoaCines sawvavi naxSirwyalbadebis da maTi 

warmomqmnelebis mTeli speqtri.  

 sinamdvileSi naxSirwyalbadebs awarmoebs bevri 

mikroorganizmi; magram mxolod Gliocladium  roseum  

awarmoebs grZelbmian molekulebs, romlis Sedgeniloba Cveulebrivi dizsawvavis 

msgavsia da yvelaferi rac amisaTvis esaWiroeba ubralo celulozaa. 

 
soliariT savse qila 
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 geri strobeli ambobs: ~roca dRes iReben biodizels, resursad gamoiyeneba 

mcenareebi, romlebic gadamuSaveba mikrooganizmiT, rom miiRos Sesabamisi substrati. 

Cven ~pataras~ ki SeuZlia sinuzireba pirdapir celulozidan, e.i. biodizelis 

warmoebaSi mTeli etapi SeiZleba gamotovebul iqnes.  

 marTlac, sxva rTul polisaxarilebTan da gemicelulozasTan erTad, celulaza 

ZiriTadi masalaa, romlisganac agebulia mcenareuli ujredebis myari kedlebi; bunebaSi 

maTi gadamuSavebiT dakavebuli arian sokoebi da baqteriebi. cxovelTa umetes nawils 

maTi moneleba ar SeuZlia da mTeli msoflios sasoflo-sameurneo Sefasebebidan 

gamomdinare, awarmoeben yovelwliurad 430 milion tona aseT ~narCenebs~. Tu isini 

Tanamedrove teqnologiiT gamoyenebul iqneba biosawvavis saxiT, saWiro iqneba mTeli am 

masis gadamuSaveba celuloza fermentebiT, mimRebic celulozas gardaqmnian kargad 

asaTvisebel Saqrad da mxolod amis Semdeg mikroorganizmebi aqceven Saqars sawvav 

spirtad. ise rom sokos Gliocladium roseum  unari ~imuSaos~ uSualod celulozasTan 

adamianisaTvis Zvirfasi Tvisebaa.  

 geri strobels sxva saintereso ideac aqvs am sokosTan dakavSirebiT. igi ambobs: 

~am aRmoCenam SeiZleba axali elferi SesZinos Cven codnas namarxi sawvavis 

warmoSobaze. yvelaze popularuli Teoria imaze metyvelebs, rom bunebaSi navTobi 

warmoiqmna namarxi mcenareebisa da cxovelebis narCenebisgan, romlebic Rrmad miwis 

qveS ganicdidnen kolosaluri wnevebis zemoqmedebas milioni wlis manZilze. radgan 

Gliocladium roseum  SeuZlia gamoimuSaos sawvavi Cveulebriv pirobebSi, es xom ar iyo 

msgavsi organizmebi im nagrovebi navTobis wyarosa, romliTac dRes vsargeblobT?~  

 marTlac, rogorc iTvleba, kacobriobam ukve daxarja navTobis msoflio maragis 

did nawili, sakiTxi ki, saidan gaCnda Zveleburad bolomde garkveuli ar aris.  
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neli quCuloria  

neli quCuloria 

 

saqarTvelos teqnikuri universitetis koleqtivma da 

geologiurma sazogadoebam mZime danaklisi ganicada - 

gardaicvala cnobili pedagogi, mecnieri da sazogado moRvawe, 

saqarTvelos teqnikuri universitetis geologiis 

departamentis profesori neli domentis asuli quCuloria. 

n. quCuloria daibada q. gagraSi, mosamsaxuris ojaxSi. 

saSualo skolis warCinebiT damTavrebis Semdeg Cairicxa 

saqarTvelos politeqnikuri institutis samTo fakultetze. 

mrisxane ormocdaerTSi, aTasobiT TanatolTan erTad, 

jariskacis faraja Caicva da frontuli gzebiT iara 

kavkasionis misadgomebidan aRmosavleT germaniamde. demobilizaciis Semdeg swavla 

gaagrZela imave saswavlebelSi, romlis warCinebiT damTavrebis Semdeg mieniWa ~inJiner-

geologis~ kvalifikacia. 

gamorCeuli niWiTa da SromismoyvareobiT dajildoebuli axalgazrda datoves 

`geologiisa da paleontologiis~ kaTedraze. aqedan iwyeba n. QquCulorias xangrZlivi 

da friad nayofieri samecniero-pedagogiuri da sazogadoebrivi moRvaweoba, romelic 

mTlianad ukavSirdeba saqarTvelos teqnikur universitets da romelic ar Seuwyvetia 

sicocxlis dasasrulamde. man aq gaiara yvela ierarqiuli safexuri laborantidan pro-

fesoramde. 1959 w. daicva sakandidato disertacia, 1991 w. mieniWa profesoris 

wodeba. gamoqveynebuli aqvs aTobiT samecniero naSromi, maT Soris, erTi monografia, 

romlebic exeba saqarTvelos paleogenuri naleqebis stratigrafiis, namarxi 

moluskebis da maTi ekologiis sakiTxebs. 

prof. n. quCulorias fasdaudebeli amagi miuZRvis qarTuli geologiuri 

kadrebis momzadebisa da aRzrdis saqmeSi, romelsac uSurvelad miuZRvna cxovrebis 

udidesi nawili. kiTxulobda leqciebis kurss `zogad geologiaSi~, 

`paleontologiaSi~, `istoriul geologiasa~ da `regionalur geologiaSi~, atarebda 

saswavlo-geologiur praqtikas amierkavkasiisa da yofili sabWoTa kavSiris sxvadasxva 

regionSi, xelmZRvanelobda sadiplomo gegmarebas, studentTa samecniero saqmianobas. 

avtoria saxelmZRvaneloebisa da meToduri miTiTebebisa. farTo erudicia, rTuli da 

mravalferovani masalis SesaniSnavad flobisa da gasagebad gadmocemis unari, romelic 

Serwymuli iyo keTilsindisierebas, did moTxovnilebasa da gulisxmierebasTan, 

safuZvlad edo mis pedagogiur moRvaweobas. man aTasobiT axalgazrda aziara geologis 

rTul da saintereso profesias. igi WeSmaritad saxalxo maswavlebeli iyo am sityvis 

saukeTeso gagebiT. 
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gansvenebuls udidesi Rvawli miuZRvis g.xaratiSvilis sax. geologia-paleonto-

logiis saswavlo-samecniero muzeumis Seqmnis saqmeSi. igi imTaviTve mxarSi edga am saq-

mis organizatorsa da sulisCamdgmels, prof. g. xaratiSvils, wlebis ganmavlobaSi 

agrovebda da swavlobda saqarTveloSi da mis farglebs gareT arsebuli mineralebis, 

qanebis da ganmarxebuli organizmebis unikalur nimuSebs. Sedegi TvalsaCino aRmoCnda-

msgavsi muzeumi dRes postsabWour sivrceSi arsebul arc erT umaRles saswavlebels 

ar aqvs. 

prof. n. QquCuloria  wlebis ganmavlobaSi iyo samTo-geologiuri fakultetis 

samecniero sabWos wevri da mdivani, saqarTvelos teqnikuri universitetis qalTa sab-

Wos prezidiumis wevri. dajildoebuli iyo ordenebiTa da medlebiT. 

prof. n. quCuloria gamoirCeoda umaRlesi profesionalizmiT, pasuxismgeblobis 

didi grZnobiT, keTilsindisierebiT, principulobiTa da piradi momxibvlelobiT, ramac 

uryevi avtoriteti mouxveWa sazogadoebaSi. 

wavida Cvengan umwikvlo pirovneba, SesaniSnavi pedagogi da gulisxmieri kolega, 

romelmac mTeli Segnebuli cxovreba qveynis samsaxurs, sayvarel saqmes moaxmara. misi 

naTeli saxe didxans darCeba kolegebisa da studenti axalgazrdobis xsovnaSi. 

 

 

 

saqarTvelos teqnikuri universiteti, 

samTo-geologiuri fakulteti, 

geologiis departamenti  
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yy ff dd ss jj ,, bb cc   vv jj gg jj dd tt ,, ff   cc ff ,, ff ll jj tt ,, bb cc   vv bb [[ tt ll dd bb ss     
  
  

sabado 

mopovebuli 

navTobi 2008 w.     

I kv. tona 

mopovebuli 

navTobi 2008 w.     II 

kv. tona 

mopovebuli 

navTobi 2008 w.     

III kv. tona 

mopovebuli 

navTobi 

2008 w.     

IV kv. tona 

1. mirzaani 815,79 824,42 962,72 
 

2. patara Siraqi 30,07 67,31 84,4 
 

3. norio 61,00 100,807 97,68 
 

4. sufsa 49,65 52,92 31,72 
 

5. sacxenisi _ 18,247 _ 
 

6. aRm. Waladidi _ _ _ 
 

7. samgori 7328,57 6946,593 6993,607 
 

8. taribana 155,84 137,97 1823,61 
 

9. Sromisubani 229,43 234,25 407,66 
 

10. TeleTi 2694,514 2304,639 2192,61 
 

11. samg. sam. TaRi 502,11 583,07 617,36 
 

12. das. rusTavi 286,11 660,75 679,74 
 

13. nazarlebi 96,97 99,32 97,66 
 

14. mwarexevi _ 151,66 231,87 
 

15. baida 5,37 6,09 5,35 
 

     

sul 12255,424 12188,046 14225,987 
 

     

Tavisufali gazi aT. m3 5146,57 3799,18 3455,91 
 

1. ninowminda 5146,57 3799,18 3455,91 
 

2. rusTavi 0 0 0 
 

     
 

yy ff dd ss jj ,, bb cc ff   ll ff   uu ff pp bb cc   aa ff cc tt ,, bb   
  

2009  წლის 25  თებერვალს «PLATT”S EUROPEAN MARKETSCAN»-«FOB MED (ITALY)»-

ის მიხედვით საერთაშორისო ფასები ნავთობპროდუქტებზე შეადგენს: 

ბენზინი -  395.50 დოლარი/ტონაზე; 

დიზელი -  347.00 დოლარი/ტონაზე; 

ნავთი -  398.25 დოლარი/ტონაზე; 

მაზუთი - 237.00 დოლარი/ტონაზე. 
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uu ff yy pp jj vv bb kk tt ,, ff   
  

cc bb uu hh '' tt   
 

  lleebbvvbb  aaeennbb  bbffhhllbb  vvbbkkbb  vvvv  ccvv  vvttnnhhbb  

lleebbvvbb  2222222222  ))66))**##  ))66))@@@@**  HH!!66%%EE--%%  2255,,44  22,,5544  00,,225544  

aaeennbb  !!@@  2222222222  ))66####  !!66((EE--$$  330044,,88  3300,,4488  00,,33114444  

bbffhhllbb  ##^̂  ##  2222222222  %%66&&EE--&&  991144,,44  9911,,4444  00,,99114444  

vvbbkkbb  ^̂####^̂))  %%@@**))  !!&&^̂))  2222222222  11,,6611EE++66  11,,6611EE++55  11660099,,33  

vvbbkkbbvvttnnhhbb  ))66))##(($$  ##66@@**EE--##  ))66))))!!!!  ^̂66@@EE--&&  2222222222  00,,11  00,,000011  

ccffyynnbbvvttnnhhbb  ))66##(($$  ))66))##@@**  ))66))!!!!  ^̂66@@EE--^̂  1100  2222222222  00,,0011  

vvttnnhhbb  ##((66##&&  ##66@@**!!  !!66))(($$  ^̂66@@EE--##  11000000  110000  2222222222  

         
.394,0

540,21

inch

inch





cv!

cv9
 

oo jj yy ff   
  

  eeyywwbbff  aaeeyynnbb  vvjjkkttrr77oojjyyff  uuhhffvvbb  rrbbkkjjuuhhffvvbb  nnjjyyff  

eeyywwbbff  2222222222  ))66))^̂@@%%  ##66!!@@%%EE--%%  @@**66##%%  ))66))@@**##%%  @@66**##%%  EE--%%  

aaeeyynnbb  !!^̂  2222222222  ))66))))))%%  $$%%##66^̂  ))66$$%%##^̂  $$66%%##^̂  EE--$$  

vvjjkkttrr77oojjyyff  ##@@))))))  @@))))))  2222222222  (())&&!!**%%  (())&&66@@  ))66(())&&  

uuhhffvvbb  ))66))##%%  ))66))))@@@@  !!66!!  EE--^̂  2222222222  ))66))))!!  !!EE--^̂  

rrbbkkjjuuhhffvvbb  ##66%%  @@66@@  !!66!!  EE--##  !!))))))  2222222222  ))66))))!!  

nnjjyyff  ##%%@@&&$$  @@@@))$$  !!66!!  !!EE++^̂  !!))))))  2222222222  

 

  
oo yy tt dd ff 

 

  ffnnvvjjccaatthhjj  ~~rruu22ccvv@@`̀  PPSSII~~aaeeyynnbb22lleebbvvbb@@`̀  aaeeyynnbb22lleebbvvbb@@  

ffnnvvjjccaatthhjj  ~~rruu22ccvv@@`̀  2222222222  ))66))^̂@@%%  ##66!!@@%%EE--%%  

PPSSII~~aaeeyynnbb22lleebbvvbb@@`̀  !!^̂  2222222222  ))66))))))%%  

aaeeyynnbb22lleebbvvbb@@  ##@@))))))  @@))))))  2222222222  

  
  

vv jj ww ee kk jj ,, ff   
  

  lleebbvvbb##  aaeennbb##  ,,ffhhttkkbb##  vvvv##  ccvv##  vv##  

lleebbvvbb##  2222222222  %%66&&((  EE--$$  !!66))##  EE--$$  !!^̂66##((  ))66))!!^̂##((  !!66^̂##((  EE--**  

aaeennbb##  !!&&@@**  2222222222  ))66!!&&**  @@66**##EE++&&  @@66**##EE++$$  ))66))@@**##  

,,ffhhttkkbb##  ((&&))@@  %%66^̂!!%%  2222222222  !!66%%((EE++**  !!66%%((EE++%%  ))66!!%%((  

vvvv##  ))66))^̂!!  ##66%%##!!%%  EE--!!))  ^̂66@@((  EE--((  2222222222  ))66))))!!  !!EE--((  

ccvv##  ^̂!!66))@@  ##66%%##!!%%  EE--&&  ^̂66@@((  EE--((  !!))))))  2222222222  !!EE--^̂  

vv##  ^̂!!))@@$$  ##%%66##!!%%  ^̂66@@((  !!EE++((  !!EE++^̂  2222222222  
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cc bb vv rr dd hh bb dd tt   
  

~~ aa 77 cc 77 -- aa ff hh ll jj ,, bb ss bb   cc bb vv rr dd hh bb dd tt   --   sshhtt cc ii ff ii cc   gg rr aavv ii tt yy `̀   
  

  

  aaeeyynnbb22uuffkkjjyybb  PPPPGG  aaeeyynnbb22aaeeyynnbb##  AAPPJJ  rrvv22kk66vv22ccvv##77aa77cc77  rruu22vv##  

aaeeyynnbb22uuffkkjjyybb  PPPPGG  2222222222222222  &&66$$**))%%  %%66**!!$$  ))66!!!!((**  !!!!((66**##  

aaeeyynnbb22aaeeyynnbb
##  

))66!!##$$  2222222222222222  ))66&&&&%%  ))66))!!^̂))@@  !!^̂66))**!!  

AAPPJJ  ))66!!&&@@  !!66@@((  2222222222222222  ))66))@@))^̂  @@))66^̂  

rrvv22kk66vv22ccvv##77aa77cc77  **66##$$%%  ^̂@@66$$##  $$**66%%$$  2222222222222222  !!))))))  

rruu22vv##  **66##$$%%  EE--##  ))66^̂@@$$  ))66))$$**%%$$  !!  EE--##  22222222222222  

 

  
ss [[ tt dd ff ll bb   vv jj ww ee kk jj ,, ff   

  

  eeyywwbbff  ggbbyynnff  rrddffhhnnff  uuffkkjjyybb  ,,ffhhttkkbb  kkbbnnhhbb  vvvv##  vv##  

eeyywwbbff  2222222222  ))66))^̂@@%%  ))66))##!!%%  ))66))))&&**  !!66**^̂  EE--$$  ))66))@@((%%  @@((66%%  @@66((%%EE--%%  

ggbbyynnff  !!^̂  2222222222  ))66%%  ))66!!@@%%  ))66))^̂@@%%  ))66$$&&##  $$&&##66@@  $$66&&##  EE--$$  

rrddffhhnnff  ##@@  @@  2222222222  ))66@@%%  ))66))))%%((%%  ))66(($$^̂  (($$^̂  ((66$$^̂  EE--$$  

uuffkkjjyybb  !!@@**  **  $$  2222222222  ))66))@@##**  ##66&&**%%  ##66&&**%%  ##66&&**%%  EE--##  

,,ffhhttkkbb  %%##&&^̂  !!^̂  !!^̂**  $$@@  2222222222  !!%%((  !!%%**((**&&  ))66!!%%((  

kkbbnnhhbb  ##$$  @@66!!!!  !!66))%%&&  ))66@@^̂$$  ))66))))^̂@@((  2222222222  !!))))))  ))66))))!!!!  

vvvv##  ))66))##$$  @@66!!!!  EE--##  !!66))^̂  EE--##  @@66^̂$$  EE--$$  ^̂66@@((  EE--^̂  ))66))))!!  2222222222  !!  EE--^̂  

vv##  ##$$))))))  @@!!!!))  !!))%%&&  @@^̂$$))  ^̂66@@((  !!))))))  !!  EE++^̂  2222222222  

  

  

yy ff dd ss jj ,, bb cc ff   ll ff   uu ff pp bb cc   vv jj ll tt yy ff   

  

~ufkjyb6 ,fhtkb6aeynb`  

  kk22ooss  uuffkk22ooss  aann##22ooss  ,,hhkk22ooss  aann##22ccss  ,,hhkk22llqq  vv##22ccss  vv##22llqq  

kk22ooss  2222222222  ))66@@^̂$$  ))66))##%%  ^̂66@@((  EE--##  @@66!!@@  ((66))%%&&  !!66&&  EE--%%  $$66**  EE--$$  

uuffkk22ooss  ##66&&**%%  2222222222  ))66!!##$$  ))66))@@$$  **66))@@  ##$$66@@((  ^̂66##  EE--%%  !!66%%  EE--##  

aann##22ooss  @@**66##@@  &&66$$**  2222222222  ))66!!&&**  ^̂))  @@%%^̂66%%  $$66&&  EE--$$  !!66!!##  EE--@@  

,,hhkk22ooss  !!%%((  $$@@  %%66^̂!!%%  2222222222  ####&&  !!$$$$))  @@66^̂%%  EE--##  ^̂66##^̂  EE--@@  

aann##22ccss  ))66$$&&@@  ))66!!@@%%  ))66))!!&&  @@((&&  EE--##  2222222222  $$66@@&&  **  EE--^̂  !!66((@@  EE--$$  

,,hhkk22llqq  ))66!!!!  ))66))##  ))66))))**((  ^̂66((  EE--$$  ))66@@##$$  2222222222  !!66!!  EE--$$  @@66^̂$$  EE--##  

vv##22ccss  ^̂))))))))  !!%%**66%%@@  ))66!!!!**  ##&&&&66$$  !!@@&&!!$$))  %%$$##@@))  2222222222  @@$$  

vv##22llqq  @@%%))))  ^̂66^̂))%%  ****66@@%%  !!%%66&&@@%%  %%@@((&&66%%  @@@@^̂$$@@66%%  ))66))$$@@  2222222222  
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ntvgthfnehf 

~_C) wtkcbecbs ~_F-#@`*%!)9 

~_F) afhtyutbnbs ~_C`*)!%+#@8 

AABBPPBBRREEHHBB  VVEELLVVBBDDTT,,BB  
  
 

uhfdbnfwbekb velvbdf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 G       -@@ ruvy  11106720,6  

cbyfskbc cbxmfht dfreevib 8 8 8 8 8 8 8 8 8 8 8 8 8 c        -!ovv  81099792458,2  

vfuybnehb velvbdf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
0

       -!vuy  61042566370614,1  

tktmnhekb velvbdf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
0

       -!va  121085418782,8  

gkfyrbc velvbdf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 h      ov]  3410626176,6  

tktmnhjybc e'hfj,bc vfcf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 tm      ru3110109534,9   

                                            v8f8t84104858026,5   

ghjnjybc e'hfj,bc vfcf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 gm      ru27106726485,1   

                                            v8f8t8 007276470,1  

ytbnhjybc e'hfj,bc vfcf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 ym      
v8f8t8 @^%_!!7__(^

ru27106749543,1 
 

tktmnhjybc ve[nb ~f,cjkenehb vybidytkj,f` 8 8 88 e       r19106021892,1   

vfcbc fnjvehb thstekb                             ru271086665655,1   

fdjuflhjc velvbdf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 fN      -!vjkb231002245,6   

afhfltbc velvbdf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 F      -!vjkbr 56,96484  

vjkehb ufpehb velvbdf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 R      -!-! rvjkb] 31441,8  

,jkwvfybc velvbdf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 88K      -!r]  2310380662,1  

bltfkehb ufpbc yjhvfkehb  
vjkehb` vjwekj,f yjhvfkeh gbhj,t,ib 

 rgf325,101,0t 0  pC 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
0

V      vjkbv#210241,2   

yjhvfkehb fnvjcathekb oytdf 8 8 8 8 8 8 8 8 8 8 8 8 y8fnv7P     gf101325  

sfdbceafkb dfhlybc fxmfht,f ~yjhvfkehb` 8 8 8 8 8 8 yg      @ovv980665  

tktmnhjybc e'hfj,bc tythubf 8 8 8 8 8 8 8 8 8 8 8 8 8 2cmt     vtd511034,0  

ghjnjybc e'hfj,bc tythubf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 2cmg     vtd2796,938  

ytbnhjybc e'hfj,bc tythubf 8 8 8 8 8 8 8 8 8 8 8 8 8 2cmy     vtd5731,939  

o.fk,flbc fnjvbc vfcf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 H1     vft07825036,1  

ytbnhjybc fnjvbc vfcf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 H2     v8f8t80141011795,2  

/tkbevbc fnjvbc vfcf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 H4     v8f8t8002603267,4  

,jhbc jh,bnbc hflbecb 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 
0

a     v11102917706,5   
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