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NEFT VO QAZ EHTiIYATLARININ HESABLAMA PARAMETRLORININ
DOQIQLOSDIRILMOSING DAIR

R.R.Cafarov, S.M.Huseynova

Respublikanin  islonmads olan  va
kosfiyyat aparilan yataglarinda neft vo qaz
ehtiyatlarinin sistemli sokilds hesablanmasi va
operativ. giymotlondirilmosi qlvvads olan
normativ sonadlor asasinda hoyata kegirilir.

Kecmis SSRi-do karbohidrogen
ehtiyatlarinin ilk tosnifati 1928-ci ilds, Olkado
neft ehtiyatini hesablamag mogsodi ils, Geol gji
Komitonin nozdinds yaradilmis komissiya
torofindon hazirlanmisdir. Homin tosnifat,
yataglarin sonaye monimsonilmasina hazirliq
dorocosindon asili olarag, bu vo ya digor
kategoriyalara aid edilmos soraitini nozoros
alaraqg, illor orzinds doyisikliklora ugramisdir.

Hazirda karbohidrogen ehtiyatlarinin
hesablanmasl kegcmis SSRI Nazirlor Soveti
nozdinds foaliyyst gostormis faydali qazintilar
Uzro Dovlst Komissiyasinin  1983-cii ildo
tosdiqg etdiyi tolimatin toloblori  asasinda
aparilir [1].

Sayca (1950-ci ildon sonra) dordincl
olan bu talimat 30 il orzindo mioyyon vaxt
intervallarinda (1953, 1959, 1970, 1983-cli
illords) yenidon islonmis Vo
tokmillogdirilmisdir. Buna  baxmayaraq,
respublikanin  neftqaz  yataglarinin  bitin
xususiyyatlorini, muasir sosia-igtisadi  vo
siyas inkisaf morhololorini nozoro alan yeni
tolimatin hazirlanmasina ehtiyac vardir [2,
3]. Bu mosolonin  holli  karbohidrogen
ehtiyatlarinin hesablanmasl vo geyds alinmasi
prosesinds olan catismamazligi  aradan
galdiracag, muitoxassislorin  va ekspertlorin
vahid bir rohbor sonod osasinda islorinin
effektivliyini artiracaqdir.

Hazirki  voziyystdo  karbohidrogen
ehtiyatlarinin 1983-cti il talimatinin talablori
osasinda aparilmasl  soraitindo  bir  ¢ox
cotinliklor  meydana  ¢ixir ki, noticodo
ehtiyatlarin ~ obyektiv  hesablanmasi  bu
cotinliklorin hansi istigamotds hollindon asili
olur. Bu mogsodlo karbohidrogen
ehtiyatlarinin hesablama doqigliyini artirmag
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moqsadi ilo U¢ parametrin (neftgazli saho, lay
tozyiqi, neftgazli effektiv galinlig) toyin
edilmosinin  tokmillagdirilmosi  mosalalaring
baxilir.

Neftgaz ehtiyatlarinin etibarligini tomin
edon osas parametrlordon biri  mohsuldar
horizontun neftgazliliq sahosidir. Yataglarin
tipindon, talalarin geoloji qurulusundan, eyni
zamanda, vyataglarin litoloji  torkiblarinin
doyisilmoasindon asili olaraq neftqazliliq sahosi
muxtolif Usullarla toyin edilir. Bu proses
neftqazli laylarin geometriklosdirilmasi  vo
saholorin ~ Olgilmosi  ilo  yerino  yetirilir,
Geometriklosmo homin obyekt Uzro tortib
edilmis struktur xarito Uzro aparilir.

Umumi halda, kollektorlar litoloji
torkibco  bircins oldugda vo  tektonik
pozulmaya moruz galmadigi halda neft-su
konturlarinin  voziyysti  yatagin  sorhoddini
toyin edir. Oks halda, yani kollektorlar geyri-
bircins, litoloji torkibino goOro doayiskon
laylardan toskil olunublarsa, yataq tektonik
pozgunluglarla  miurokkablagibss,  homin
yatagin geometriklosdirilmosi  gatinlagir vo
sahonin toyin edilmosi Uglin olava islarin
yerino yetirilmoasi tolob olunur.

e C; kategoriyall neftgaz (kondensat)

ehtiyatinin ~ sahosinin  sorhoddinin  toyin
edilmosi.
C, kategoriyall neftgaz ehtiyatlar

kosfiyyat vo islonmods olan yataglarda ayrilir;
yeni kosfiyyat sahosindo bir quyudan sonaye
ohomiyyatli neftgaz aximt  aindigi  hada
(yatagin  kosf edilmosi), C; kategoriyal
ehtiyatin sahasi bu rayon tgiin gebul edilmis
hasilat quyulari arasindaki mosafonin ki
mislino barabor radiuslu gevronin sahosi kimi
gobul edilir [1].

Qeyd etmok lazimdir ki, C; kateqoriyal
ehtiyatin neftgazli sahosinin gostorilon Usulla
toyini bir cox hallarda sohv naticalora gotirib
¢ixara bilor. Bunu asagidaki sxemdan gormok
olar (sok. 1).
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Sorti isaralar:

Tolimata goro vo toklif olunan neftli sahalor

Neft veran va geofiziki melumatlara asason miishat xarakteriza olunan quyular

Sok.1. Sonaye kateqoriyal (C, ) karbohidrogen ehtiyatlarinin sorhadlarinin toyini sxemi

Forz edok ki, hor hansi sorti tektonik
blokda bir neco quyu gazilmis vo bu
guyulardan ancag biri  (layin  yatim
istigamatinds neft-su konturuna yaxin yerlason
quyu) sinagdan kegirilmis  vo  Sonaye
ohomiyyatli neftqgaz axini ainmisdir. Digor
quyularin kasilislorindo iso homin obyekt,
geofiziki molumatlara osason, neftgazlidir.
Ogor, qonsu yataglarda istismar quyulari
arasinda gobul edilmis mosafonin 400 m
oldugu nozoro ainsa, 800 m-lik radiusiu
cevronin sahosi C; kategoriyali ehtiyatin sahosi
kimi  gobul edilmolidir. Lakin, sinagdan
kecirilmis quyunun layin batim istigamotindo,
neft (gaz) — su konturuna yaxin yerlosmosi
Sobobindon neftgazli sahonin mioyyan hissosi
konturarxasi zonaya dusocokdir. Bu iso
neftgazli sahonin slini olaraq artirilmasina
Sobob olacaqgdir.

Gostorilonlari nozors aaraq toklif olunur
ki, baxilan variant Ucin C; kategoriyal
neftgazli sahoni layin yatim istigamotindo
deyil, uzanmasl istigameotinds  (quyunun

yerlosdiyi yerds) ayirmaq lazimdir; bu zaman
layin uzanma istigamotindo ayrilan neftgazli
saho gevronin sahasine barabor gobul edilsin.

e Qaz yataglarinda cixarilla bilon
ehtiyatlarin  hesablanmasi zamani son lay
tozyiqinin tayin edilmosi.

Qaz yataglarinin islonmasinin sonunda
gaq lay tozyiginin toyin edilmosi sorti olaraq
guyuagzi tozyigin 0,1 MPa gobul edilmosing
asadlanir. Bu zaman lay tozyiqi, neftgazli layin
yatma darinliyindan asili olarag, 0,1 — 0,3 MPa
intervalinda doyisilir [ 4].

Qaz yataglarinin islonmalarinin sonunda
galq lay tozyiginin gosterilon gaydada toyini
duzglin hesab edilo bilmoz, ¢lnki bu ideal
sorait Uclndlr vo gaz yataglarinin islonmosi
tocrubosinds, demok olar ki, rast golinmir.

Qaz yataglarinda  cixarila  bilon
ehtiyatlarin hesablanmasi zamani gaiq lay

tozyigi islonmo layiho sonodlori  tortib
edilorkan lay tozyiginin prognoz
giymotlorindon  igtifado  etmoklo  toyin

edilmolidir. Islonmenin sonunda galiq lay
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tozyiqi gazli laylarin rejimlarindon asili olaraq,
mUxtalif giymetlorlo ifads olunacagdir; bu
rogom subasgl rglimindo  nisboton  boylk
olacagdir ki, bunu da nazora amamag gazin
cixarilabilon ehtiyatlarinin  bir godor  stni
olarag artirilmasina sobab olacagdir.

e Stratigrafik vo litoloji pazlasmaya
moruz gamis laylarda kollektorlarin yayilma
Sorhadlarinin tayini.

Litoloji mohdud vyataglarda neftlilik
saholorini toyin  etmok muoyyan ¢atinliklorlo
olagodardir. Belo ki, saho Uzro qeyri-bircins
kollektorlarin litoloji torkiblorinin pislosmosi
sohobindon onlar  qeyri-kollektorlarla ovoz
olunurlar. Bu zaman Kkollektorlarin geyri-
kollektorlara kecmo sorhoddini toyin etmok
talob olunur.

Litoloji pazlasma xottinin voziyyatini
toyin etmok Ucgln bu xottin hor iki torafinds
yerloson  quyularin modon geofiziki
molumatlarindan istifade  edilir.  Karotg)
diagrammalarina asason quyularin vaziyyati
muioyyanlosdirilir.  ©ger quyularin  sayi
coxdursa, bu hada, pazlasma xottini daha
dogiq toyin etmok mumkundlr. Belo ki,
geofiziki molumatlara asason misbot vo monfi
isarali oan yaxin mosafods yerlosmis iki quyu
arasindaki mosafonin orta négtosi geyd olunur
Vo naticads bu ndgtalarin birlosmos pazlasma
Xattini verir. ©gor saho Uzro quyularin sayi
azdirsa, aralarindaki mosafo boyUkdirss, onda
pazlasma Xottinin voziyyati pazlasmaya moruz
gamis layin gamliginin doyismo (azalma)
tempindon asili  olacagdir. Ogor layin
gamliginin azalma gradiyenti toxminon sabit
galirsa, onda bir nego istigamotds galinligi
sifira borabor olan noqtalor tapilir vo bu
noqtalari birlasdiron xatt layin pazlasma xatti
Kimi gobul edils bilor.

Bu mosolonin  dizgin holli  boyuk
ohomiyyat kosb edir, c¢inki, karbohidrogen
ehtiyatlarinin hesablama parametrlorindon on
osas neftqazliliq sahosi vo effektiv galinliqdir.
Kollektorlarin yayillma sorhoddi hom neftqazli
sahonin vo hom do layin effektiv galinliq

parametrlorini  tonzimloyir ~ vo  noticoda
ehtiyatlarin hacmino tosir edon osas faktora
cevrilir.

Qeyri-bircins  vo  litoloji  tarkibca
doyisikliya  moruz qgalmis  kollektorlarin
geometriklosdirilmosi  xoritodo  kollektor —
geyri-kollektor stxurlarin  sorhoddini  toyin
etmoklo olds edila bilar.

Istor stratigrafik (layin yoxa ¢ixmasi) vo
istorso do litoloji (kollektorlarin gil vo ya
kecirici olmayan slxurlarla oavoz olunmasi)
pazlasma sorhoddi quyu molumatlarina asason
toyin edilir. ©gor layin gainligi muoyyoan
istigamotdo  (oksor hallarda taga dogru)
todricon azalirsa vo digor quyu koasilisinds
yoxa cixirsa, bu layin pazlasmasi kimi
giymetlondirilo bilor. Digor torofdon, lay
kollektorlarinin gainlhiginin mUayyan
istigamatds todricon azalmasl bas verirss va
mUayyon mosafods quyu kasilislorinds gil vo
ya qgeyri-kegirici stxurlarla avoz olunursa,
bunu litoloji pazlasmakimi gobul etmok olar.

Neftgaz ehtiyatlarinin  hesablanmasi
zamani  dtratigrafik  vo  litoloji  pazlasma
Sorhadlarinin tayini, adaton, sarti tayin edilir va
lay kollektorlarinin istirak etdiyi vo yoxa
¢ixdigl quyular arasindaki mosafonin  orta
hissosinds gobul edilir. Bu da neftqazli sahonin
vo kollektorlarin  effektiv  galinliglarinin
toyinindo mioyyon xotalara gotirib cixarir.

Gostarilonlori nozors aarag, toklif olunur
ki, neftgazli layin dmumi vo effektiv
ganliglarinin azalma gradiyenti toyin edilsin
Vo buna osason pazlasma istigamotinds
kollektorlarin  sifira  borabar olan ndqtes
mUoayyonlasdirilsin.  Aydindir ki, Xoritodo
(hesablama planlarinda) kollektorlarin
pazlasma Xxotti bu noqtodon kegocokdir. Bir
nogtodon  kegocok  pazlasma  xattinin
istigamatini toyin etmok Gcgln toklif olunur ki,
tortib edilmis effektiv galinliq xaritosindon
istifado  edilsin.  Pazlasma  nogtesindon
kecirilocok kollektorlarin sorhod xotti effektiv
gainliglar xoritosindo  axirinci  izopaxits
paralel olarag apariimalidir (sokil 2,3).
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Natica

1. Neftgazlh laylarin  neftgaz-su
konturlarina yaxin yerlasmis hissslorinds C,
kateqoriyall ehtiyatlarin C; kategoriyasina
kecirilmos: zamani  neftgazliliq  sahosini
tolimata osason deyil, toqdim edilon toklifo
asason tayin etmok lazimdir;

2. Sorbost gaz ehtiyatlarinin
hesablanmasl Ugln lazim olan parametrin -
lay tozyiqinin islonmonin sonunda prognoz
giymetini tolimata osason 1 MPa deyil, bu
parametrin islonmo  muiddotinds  dayisilmo
dinamikasinin  prognoz giymotindon toyin
edilmolidir;

3. Istor dtratigrafik va istorso do litolgji
pazlasma sorhodi quyu molumatlarina ssason
toyin edildikds, geofiziki molumatlara asason
mohsuldar vo  qeyri-mohsuldar  quyular
arasindaki mosafonin orta nogtosindon kegon
diz xott deyil, tortib edilmis neftli effektiv
ganliglar xoritosindon istifado edilmoklo
toyin edilmalidir. Bu zaman xoritodo “0”
giymetli izopaxit sonuncu izopaxit xottino -
paralel cokilir vo bu xott stratigrafik vo ya
litoloji sorhad kimi gobul edilir.
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K Bonpocy yrouHeHHs1 NOACYETHBIX
napaMeTpoB 3aMacoB He()TH U rasza

P.P. Ixadapos, C.M.I'yceitHoBa
Pedepar

B A3sep0Oaifpkane mpu mojcueTe 3amacoB
HepTH W Taza NPOJNOJIKAIT TMOJIb30BATHCS
knaccupukanueit 1984 r. m Bcemu HoOpMa-
TUBHBIMU J0oKyMeHTamu 0biB. CCCP[ 1 ].

B mHacTosimee BpeMs Tpu TOACYETAX
3aracoB yTJIEBOJOPOIOB BO3HHUKAIOT
HEKOTOpPBIC  TPYOHOCTH,  CBS3aHHBIE  C
ONIpPENICJICHUEM  psifla  TOJACYCTHBIX —Mapa-
METpOB, TaKHWX, KaK IUIOmAab HedTeraso-
HOCHOCTH, TPaHHUIBI CTPATUTPAPHUECKOTO U
JUTOJIOTUYECKOTO BBIKIIMHUBAHUS TIPOIYK-
TUBHBIX IUIACTOB, IUIACTOBOTO JaBIICHHS B
KOHIIE pa3pabOTKH.

e OrmpeneneHue Twiomaan HedTeraso-
HOCHOCTH 3anacoB kareropuu Ci.

3amacel HeTH W raza no kareropuu Ci
BBICTISIIOTCST B pa3pabaThiBacéMbIX U
pa3BEeIaHHBIX MECTOPOXKICHUSAX B TPaHMIIAX,
MPOBEJICHHBIX 110 JaHHBIM WCIBITAHAA U
reo(pU3NIECKUX MCCIICIOBAHNI CKBAXKHH.

Y4uuThIBas BBHINICU3IIOKEHHOE, PEKOMEH-
JyeM B pacCMaTpHBa€MOM BapHaHTE TUIOMIAIb
HedrerazoHocHoctd 1o kareropun  C;
(paBHOE TmIIOIIAAM Kpyra) MPHHATH HE TIO0
HaJICHHIO a IO MpOoCTUpaHuio tiacta (puc.l).

e OmnpeeneHre KOHEYHOTO TIACTOBOTO
TaBJICHUSI B KOHIIE Pa3padOTKH.

M3BecTHO, 4YTO MpH TOJACYETE 3aracoB
CBOOOJHOTO Ta3a OCTAaTOYHOE ILIACTOBOC
JaBIICHUEC B 3alie)kKH ONpeAessieTcss Tpu
YCIIOBUM TIPUHSTHS JIaBJICHUS Ha YCThE
ckBaxkuubl Pk = 0,1 MPa (mmocie u3BiedeHus
MPOMBIIIICHHBIX 3amacoB rasa). OObIYHO B
3aBUCUMOCTH OT TJIyOMHBI 3ajJieTaHUsl W
cocraBa raza BenmmuuHa Pk konebiercs B
npeaenax 0,1 -03MPa[ 4 ].

[Ipn momcyere W3BICKAEMBIX 3aIacoB
CBOOOJHOTO Ta3a KOHEYHOE  IUIACTOBOE
JABJICHUE CIIEyeT OIpPEAesATh B IPOIECcce
COCTABJICHUSI TPOCKTHBIX JIOKYMEHTOB, TJIe
OTIPEACTISIOTCS MIPOTHO3HBIE 3HAYCHUS
OCHOBHBIX TIOKa3aTesel pa3padoTKU H, B TOM



Elmi asarlar, 2009(25)

Neftqazlayiha

YHUCJIC, KOHCYHOC€ 3HA4UYCHUEC IIJIaCTOBOI'O

JaBJICHUS.
° Onpenenenue TpaHUIIbI
pacrpocTpaHeHus KOJUIEKTOPOB npu

cTpaTurpa@u4eckoM W JUTOJIOTHYECKOM
BBIKJIMHUBAHUH MIPOTYKTHUBHBIX [JIACTOB.

OnpezneneHue TpaHHIBI  PacIpoOCTpa-
HEHUSI KOJUIGKTOPOB B YCIIOBUSIX CTpaTHIpa-
(UYeCKOT0 ¥ JINTOJOTHYECKOTO BBHIKJIMHHBA-
HUS BBITOJIHAETCS 10 JaHHBIM MPOOYPEHHBIX
CKBaXHH, €CIIM  TONIIMHA IUIacTa B
OIpe/IeICHHOM  HampaBjieHuH (OOBIYHO B
CTOPOHY  CBOJA  CKIQJKH)  IIOCTEICHHO
YMEHBIIIACTCS M B pa3pe3e JIPYrod CKBaKUHBI
ucye3aeT, TO OTO  OLEHHWBAETCS  Kak
BeIKIMHMBaHUe. C JIpyroil CTOPOHBI, €CIU
TOJIIMHBI KOJUIEKTOPOB TIACTOB MO TUIOMIAIN
MOCTENICHHO YMEHBINAIOTCS W B pa3pese
JIPyrol CKBXKWHBI 3aMEMIAIOTCS TIMHAMU
WIH HEMPOHUIIAEMBIMH TOPOJIaMH, TO OTO
OLIEHUBAETCS Kak JUTOJIOTUIECKOE
BBIKIIMHHBAHHE.

[Ipu moncuere 3amacoB HepTH M rasza
TPaHUIBI  KOJUICKTOPOB  HOCST  YCJIOBHBIN
XapakTep W OMpPEIEISIOTCS MO JaHHBIM JIBYX
COCEJHUX  CKBaXHWH, TIe, B  OJHOM
MPUCYTCTBYIOT, a B JAPYrOM OTCYTCTBYIOT
KOJUICKTOpa. B  Takux ciydvasx, clemyer
OTIPEICIIUTh IpaJIueHTHI YMEHBIICHHUS
KOJUICKTOPOB W Ha OCHOBAaHHMM JTOTO Ha
MOJICYETHBIX ~ IUIAaHAX  OTMETUTh  TOYKH
WCYC3HOBCHHS KOJUIGKTOPOB; IOHSATHO, YTO
JTMHUS BBIKITHHUBAHHS KOJIJIEKTOPOB
MPOXOJAUT B OTOW TOYKe. A  UYTOOBI
OTIPENICNIUTh HampaBlieHHe W (HopMy JIMHHH,
npejyiaraeM UCTIOJIb30BaTh KapThl
3¢ (HEeKTHUBHBIX He(Tera3oHachIIEeHHbBIX
TOJIIIMH MPOYKTUBHOTO miacta (puc. 2, 3).

Ha kapTe m30maxuTt HyJIEBYIO TOJIIMHY
ClIelyeT TpPHUHATh 3a JIMHUIO TPaHUIIBI
pacrpocTpaHeHHs KOJJICKTOPOB.

Brlmen3noxkeHHble  PEKOMEHIANUU IO
YCOBEPUICHCTBOBAHUIO CTIOCO0A OTIPE/ICICHNUS
TPaHUIIBI KOJUIGKTOPOB M HEKOJUICKTOPOB Ha
MOJICYCTHBIX IUIaHAX HECOMHEHHO OyIyT
MOoCOOCTBOBATh  TMOBBINICHUIO  HAJIC)KHOCTH
OTIpeNieNIeHus] TUIoman HedTera3oHOCHOCTH
U 3(GGEKTUBHON TOJIIMHBI TPOTYKTHBHBIX
TOPH30HTOB.

About the specification of oil and gas
estimation reserves characteristics

R.R.Jafarov, S.M.Huseynova
Abstract

In Azerbaijan well oil and gas reserves
estimation they still use the Classification
from 1983 and all the specifications of the
former USSR[ 1].

Currently while hydrocarbon reserves
estimation there occur some difficulties while
design conditions definition such as, oil-gas
bearing area, productive layers stratigraphic
and lithologic thinning out borders, formation
pressure at the end of the exploration.

e Determination of C, category oil-gas
bearing area. C, category oil and gas reserves
are revealed at the explored fields, being
under development within borders, passed
according to test data awells geophysical.

Considering al above mentioned, we
recommend in the concerned variant to accept
the C, category oil-gas bearing area (equal to
area of a search) not for pitching, but along
seam extent (fig.1).

e Definition of the fina formation
pressure at the end of the development.

We know, while free gas reserves
evaluation the residual formation pressure in
the deposit is determined under the condition
of accepting the wellhead pressure Pk =
0,iMPa (after industrial gas reserves
recovery). Usually depending on occurrence
depth and the gas content the Pk value varies
from0,1t0 0,3 MPa| 4].

e The determination of reservoirs
distribution borders under the conditions of
pay layers stratigraphic and lithologic pinch
out.

The determination of the reservoirs
distribution borders under the conditions of
stratigraphic and lithologic pinch out is
performed according to drilled wells data. If
the thickness of the layer gradually decreases
in the definite direction (usually towards the
fold’s arch) and disappears within the section
of the other well, it is evaluated as pinch out.
Otherwise, if the area of layer reservoirs
thickness gradualy decreases and in the

9
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section of the other well are replaced by clays
or impermeable rocks, it is evaluated as litho
logic pinch out.

While oil-gas reserves estimation the
borders of the reservoirs are conventional and
are determined according to data of two
neighbor wells, where in one of them the
reservoirsis present, in the other it is absent.

In such cases, the reservoirs decrease
gradient should be determined and on the
basis of it, the reservoirs disappearance points
should be indicated on the estimation plans;
it's clear that reservoirs s pinch out line passes
that point. In order to determine the direction

UOT 55:51-7

and the form of the line, we suggest to use the
maps of the pay layer's efficient oil-gas
bearing series (fig. 2, 3).

On isopach map the zero thickness
should be taken as reservoirs distribution
border line.

The above mentioned recommendations
on improvement of reservoirs and non-
reservoirs borders determination method on
estimation paeans will certainly help to
increase the safety while definition of oil-gas
bearing area and pay layers efficient
thickness.

«KUROVDAG» YATAGI PS01 VO AP01 HORIZONTLARININ GEOLOJi
MODELLORININ QURULMASI

M.9. Hiseynov, V.J. Abdullayev, R.T. Mustafayev, M.Q. Hasanaliyev

«Kirovdag» yatagl hagqinda qisa
molumat-«K Urovdag» yatagl Salyan dizinin
Oli-Bayramli sohori orazisinds yerlosmokls,
umumi Kdrotrafl neftli-gazli oraziys aiddir vo
Kur cayinin sol sahili boyu simali-gorbdon
conubi-sarge dogru uzanir.

Mohsuldar gatin |  horizontunun
struktur Xaritasine asason, «Kurovdag» qirisig
simal — simal-gorbdon conub — conub-sorq
istigamatindo uzanir. Braxiantiklinalin
uzunlugu 22 km, eni iso 5 km togkil edir.
Qirisig asimmetrikdir. Conub-gorb  hissods
ganadlarin  yatim bucagl 5-10°, moarkazi
ganadda 55° vo conub-sorq ganadda iso 38°
toskil edir.

«KUrovdag» yatagl 15 may 1955-ci il
tarixdo APO1 horizontuna gazilmis Vvo
gundolik neft hasilati 16,7 ton olan 34kr
quyusu ilo agilmisdir. Yatagin  sonaye
Islonmosing iso 1 avqust 1955-ci il tarixdo |
horizonta gazilmis vo guindslik neft hasilatlari
uygun olarag 25,8 ton va 32,6 ton olan 2 va 7
sayli quyularla baglanmisdir.

10

PS01 horizontunun kollektor
xususiyyatlarinin todgiqgi vo geoloji modelin
gurulmasl - yatagin petrofiziki xtsusiyyatlari
boyuk hocmdo sixur numunolari  (kern
molumatlari) ssasinda Oyronilmisdir. Geoloji-
kosfiyyat vo istismar quyularinin gazilmasi
zamani 2324 kern nimunoloari goturulmasdar.
Bu nimunalor mohsuldar horizontlar Uzro
asagidaki kimi paylanir: APO3 Uzro -104
ndmuns, APO2 Uzro -421 nimuns, AP0l
Uzra -187 numuns, AKC dzra -225 niimuns
vo Umumi PS Uzrs -1387 nimuna.

Kern molumatlarinin todqiqi
naticosindo molum olmusdur ki, PS01-in
mosamoliliyi 14-38%, kegiriciliyi iso 10-100
milli Darsi arasinda doyisir.

AP0l horizontunun kollektor
xususiyyatlarinin todgiqgi vo geoloji modelin
gurulmasi-geyd olundugu kimi AP0l
horizontunun  kollektor  xUsusiyyatlorinin
todgigi mogsodi  ilo  geoloji-kosfiyyat  vo
istismar quyularinin gazilmasl zamani 187
kern  ndmunolori  goturdlmusdur.  Kern
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molumatlarinin  tadqigi  naticasinds  malum
olmusdur ki, APO1 horizontunun mosamaliliyi
20-28%, kegciriciliyi iso 10-100 milli Dars
arasinda dayisir.

PS01va APOL horizontlarinin geoloji
modellarinin qurulmasi zamani «Sirvanoil»

BMMM torofindon verilmis bu molumatlarin
guyular Uzro  paylanmasindan istifads
olunmusdur. Homin molumatlardan bir hissos
nimuno olarag Codval 1 vo 2-db
gostorilmisdir.

PS01 horizontunda parametrlarin quyular tGzrs paylanmasi

Codval 1
Quyular | Horizont qsfl‘;?f(;""m Mosamolik | Neftlo doyma | Suilo doyma
1 2 3 4 5 6
KUR 0002 | PSO1 31 0.23 0.65 0.35
KUR 0006 | PSD1 49 0.23 0.64 0.36
KUR 0007 | PSO1 25 0.25 0.75 0.25
KUR 0009 | PSD1 66.5 0.23 0.62 0.38
KUR 0013 | PSO1 26 0.22 0.57 0.43
KUR 0014 | PSO1 406 0.25 0.71 0.29
KUR 0015 | PSO1 655 0.24 0.67 0.33
KUR 0017 | PSO1 345 0.22 0.61 0.39
KUR 0019 | PSO1 435 0.22 0.60 0.40
KUR 0021 | PSO1 48 0.23 0.66 0.35
KUR 0022 | PSO1 25 0.23 0.63 0.37
KUR 0023 | PSO1 215 0.25 0.72 0.28
KUR 0024 | PSO1 64 0.26 0.74 0.26
KUR 0034 | PSO1 615 0.24 0.69 0.32
KUR 0036 | PSO1 3 0.27 0.80 0.20
KUR 0039 | PSO1 22 0.21 0.54 0.46
KUR 0041 | PSO1 35 0.23 0.65 0.35
KUR 0042 | PSO1 34 0.27 0.77 0.23
KUR 0044 | PSO1 27 0.29 0.63 0.37
KUR 0045 | PSO1 30 0.24 0.68 0.32
KUR 0046 | PSO1 175 0.21 0.54 0.46
KUR 0049 | PSO1 3 0.22 0.60 0.40
KUR 0050 | PSD1 67 0.25 0.70 0.30
KUR 0052 | PSO1 11 0.21 0.56 0.44
KUR 0062 | PSO1 14 0.25 0.71 0.29
KUR 0069 | PSD1 28 0.25 0.71 0.29
KUR 0074 | PSO1 75 0.24 0.69 0.31
KUR 0077 | PSO1 436 0.23 0.65 0.35
KUR 0082 | PSO1 11 0.22 0.62 0.38
KUR 0087 | PsO1 14.4 0.25 0.72 0.28

11
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APO1 horizontunda parametrlarin quyular Gzra paylanmasi

Codval 2
Quyular | Horizont Effektiv Masamalik | Neftlo doyma | Su ilo doyma
galinlig, m

KUR_0036 APO1 6 0.21 0.62 0.38
KUR_0093 APO1 9 0.22 0.65 0.35
KUR 0128 APO1 6 0.24 0.74 0.26
KUR_0135 APO1 6 0.20 0.60 0.40
KUR 0151 APO1 11 0.21 0.61 0.39
KUR_0155 APO1 4 0.24 0.74 0.26
KUR_0169 APO1 7 0.21 0.63 0.37

KUR 0171 APO1 3.5 0.23 0.70 0.30
KUR 0180 APO1 35 0.21 0.64 0.36

KUR 0184 APO1 2 0.24 0.75 0.25
KUR_0229 APO1 8.5 0.22 0.65 0.35
KUR_0409 APO1 10 0.23 0.69 0.31
KUR_0456 APO1 2.8 0.24 0.75 0.25

KUR 0751 APO1 13 0.25 0.76 0.24
KUR 0818 APO1 19 0.23 0.68 0.32
KUR_0835 APO1 4.4 0.26 0.79 0.21
KUR 0853 APO1 4.8 0.22 0.67 0.33
KUR_0869 APO1 3 0.22 0.66 0.34
KUR_0893 APO1 6.4 0.20 0.59 0.41
KUR_0968 APO1 34 0.21 0.63 0.37
KUR 0970 APO1 1.6 0.26 0.80 0.20

KUR 0977 APO1 17 0.24 0.70 0.30
KUR 0978 APO1 18.6 0.24 0.75 0.25
KUR_1089 APO1 3 0.23 0.72 0.28
BUtin bu  parametrlorlo  yanasi Uzro  paylanma  xoritos  sokil  4-do

horizontlarin  yatim  darinliklari, tektonik
girilmalar, su-neft kontaktlarinin dorinliklori
Vo Ss. molumatlardan istifado  etmoklo
horizontun geoloji modeli vo bitin geoloji
parametrlorin saho Uzro paylanma xaritolari
gurulmusdur.

«Kirovdag» yatagi PSOlvo AP0l
horizontlari Uzro qurulmus struktur Xorito
sokil 1 -do, effektiv galinligin paylanma
xaritosi sokil 2-do, mosamoliyin paylanma
xaritasi sokil 3-da, ilkin su ilo doymanin sahs
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gostorilmigdir. Notico olarag, PSO1lvo APOL
horizontlari Uzro struktur, effektiv galinliq,
mosamolik, ilkin su ilo doyma xaritolorinin
gurulmasi muasir «GeoGraphix» programi
vasitosilo hoyata kegirilmigdir. PSO1lve APO1
horizontlarinin  geoloji modellor asasinda,
homin horizontlar Gizra hidrodinamik modellor
gurulmusdur.
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KUROVDAG FIELD KUROVDAG FIELD

Structure Map Top of Hor PS01 Structure Map Top of Hor AP01

Sak. 1. PSO1va APOL horizontlarinin tavanina gora struktur xarito
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KUROVDAG FIELD KUROVDAG FIELD
Net pay Map of Hor PS01 Net pay Map of Hor AP01

Sak. 2. PS01va APO1 horizontlarinin effektiv galinliq xarites
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KUROVDAG FIELD KUROVDAG FIELD
Porosity Map of Hor PS01 Porosity Map of Hor AP01

Sak. 3. PS01va APOL horizontlarinin masamolik xoritosi
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KUROVDAG FIELD KUROVDAG FIELD
Water Saturation Map of Hor PS01  /ater Saturation Map of Hor AP01

Sok. 4. PSO1va APOL horizontlarinin ilkin su ilo doyma xaritasi
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IocTpoeHne reoioru4ecKoii Moaean
ropu3ontoB [1CO1 u AIIO1 no
MecTopo:xaennio Kyposaar

M.A. T'yceiinos, B.J[x. A6xynnaes,
P.T. Myctadaes, M.I'. 'acananuen

Pedepar

B pabGore pana kpartkas wucTopus
uccnenoanus ropuzoHToB [1CO1 u AIIO1 mo
Mecropoxaenuro  Kyposnpar.  IlocTpoeHbl
CTPYKTYPHBIE KapThl, KapThl - IMOPHCTOCTH,
BOJIOHACBILIEHHOCTH u 3 PeKTHBHOM
MOIIHOCTH U T.J. IPH TIOMOIIN KOMIUIEKCHOM
nporpammbl  «GeoGraphix». IloctpoeHHas
reoJIorHYecKkass MOJeNb aJalTUPOBaHA IS
MOCTPOCHUS B JaJbHEHIIEM  THIPOAH-
HAaMHUYECKUX MOJIEIICH ITUX TOPU30OHTOB.

Construction of geological model of
horizons PS01 and APO1 on Kurovdag field

M.A.Huseynov. V.C.Abdullayev,
R.T.Mustafayev, M.Q.Hasanaliyev

Abstract

Short history of PSO1 and APO1
horizons research on Kurovdag field is given
in the work. Structural cards, cards of
porosity, water saturation and effective power
etc. ae constructed by means of
«GeoGraphix» complex program.
Constructed geological model is adapted for
further construction of these horizons
hydrodynamic models.
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YK 622.244.442

O HEKOTOPBIX METOJAX BOPbbbI C ITIOTJIOINEHUAMMU
ITPU BYPEHUU CKBAXKHWH

J.A. Kaszumos, M.I'. AuimeBa, A.M. Amyposa, U.T.Uckennepos

Hamonmuurenu pa3iuuHBIX BUJIOB U
pa3NUUHBIX (PPAKIMOHHBIX COCTABOB IIMPOKO
NPUMEHSIOTCS TIPH OOpb0E C MOTIIOICHUSAMU
OypoBoro pactBopa. BBon HamomHuUTENEH B
pacTtBop CIIOCOOCTBYET yCIEITHOMY
pa30ypHBaHUIO TPEIIUHOBATHIX "
KaBEpPHO3HBIX MOPOA, MPHYEM npeioT-
BpaIIarTcs nmorepu Oyposoro pacteopa [1-3].

B mpaktuke OypeHHsT NPUMEHSIOT
HAIOJIHUTEININ CIIETyOIINX BUOB:

1 BonoxkHucreie. 2. [InacTtuynsle.
3. 3epHuUCTHIE.

1. Bonokuucteie MaTepuabl
HCIOJIB3YIOTCA PACTUTENBHOIO, JKUBOTHOTO,
MUHEPATILHOTO U CUHTETHYECKOT O
IIPOUCXOXKACHHUS.

Tun u pazMep BOJIOKHA 3HAYUTEIHHO
BIMSIET Ha KauecTBO H3OJLHOHHBIX padoT.
bonpmoe 3HaueHHe UMeEET YCTOMYUBOCTH
BOJIOKOH IpPU LUPKYJIALUU MX B PacTBOpE.
Takue MaTepuanbl Jal0T XOPOIINE PE3yIbTaThl
IpU 3aKyNOpKe IeCYaHbIX M TI'PaBUMHBIX
IUTACTOB C 3€pHAMHU IUAMETpoM 10 25 MM, a
TaKXKe IpHU 3aKyNOpKE TPEIIMH B KPYIHOM
3epHucToM (10 3 MM) U MEIKO3CPHHUCTHIX
(mo 0,5 MM) mopoax.

2. IInactuynsle matepuansl. U3
MaTepHaJIOB TAKOI'O BHUJA IIUPOKO MPUMEHSIOT
uemnodat, CloIy, Menyxy XJIOMKOBBIX CEMSH
u 1p. IlnacTuyHble MaTepuaibl IPUTOAHBI IS
3aKYNOPKM  IUIACTOB  KPYNHO3EPHHUCTOIO
TpaBUs ¥ TPEIIUH Pa3MepoOM 0 2,5 MM.

3. 3epuuctele  Martepuansl. M3
3€pHUCTBIX MAaTEPHAJIOB HCIOJB3YIOT IEPMHUT,

U3MENBbYCHHYI0  PE3MHy UM IUIACTMaccy,
OPEXOBYIO CKOPIIyIly 1 ip. bonpmmHcTBO
3€pHUCTBIX MaTepHasoB 3P PEeKTUBHO

3aKyMOPHBAIOT IIACTHI TpaBUs C 3EpHAMU
TUAMETPOM 10 25 MM.
[Tepmur maét Xopomwe pe3yJIbTaThl

IpU  3aKyNOpKe TPaBUHHBIX IUIACTOB c
nuameTpom 3€peH 10 9-12 mm.
OpexoBas ~ CKOpiyna  HOpMalbHOM

Xpynkocta (2,5 MM 1 MeHee) 3aKylmOpHBaIOT
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TPEUIMHbI pa3MepoM 10 3 MM, a Oojee
KpyIHas ckopiyna (1o 5 MM) U u3MenbuCHHAs
pe3rHa 3aKyMOPUBAIOT TPEIIHMHBI Pa3MEPOM 0
6 MM, T.e. HMH MOXHO 3aKyIOPHBAThH
TpelMHbl B 2 pa3a Oojblle, YeM Ipu
MPUMCHEHUN BOJIOKHUCTBIX WJIM YEIIyHYaThIX
MaTepHaoB.

HauboneIiee pacipocTpaneHne HaIuIA
CIeyIolINe HANOJHUTENHU: meiodaH, Koxka,
BOJIOKHO, CIIIOJ]a — 4YellyiKka, Kepams3uT,
pe3MHOBasi KpOINKa, TOJCOTHEYHas JIy3ra,
MIEPMHT, APEBECHBIC OTIIIKH, U JIP.

Martepuasl, COCTOSIIIIHE u3
OJTHOPOJTHBIX O pa3MepaM yacThuyek (Imenyxa,
XJIOMIOK,  pHUC), HE 00pa3yloT  KOPKH,
MEPEKPBIBAKOIICH OTBEpPCTUA. BOJIOKHUCTBIE
MaTepHasbl, coJieprKaliue BOJIOKHA
pa3NMYHBIX UIMH W JHAaMETPOB, 00pa3yroT
HEMPOHUIAEMYIO KOPKY, HO YaCTO BOJIOKHA HE
BBIICP)KUBAIOT ~ Tiepemnana  JaBICHHS, U
pa3phIBalOTCs, TOT/a BHOBb IpeKpaliaercs
IUPKY SIS

Jlydmienn cmecbro Ui JIMKBUAALUU
MIOTJIOIIEHUS TIPY HU3KUX JABJICHUSX SBISICTCS
BBICOKOKOJUJIOMIHBIM OypoBOM  pacTBOp ¢
no0aBKaMH  BOJIOKHHUCTBIX ~MAaTEpHalIOB U

JUCTOYKOB CITIO/IBI. ['panynupoBaHHbIC
MaTepuaibl, YacTHI[bl KOTOPBIX  OOBIYHO
MpOYHBl U HMHEPTHBI, JAIOT  JIydYIlue
pe3yJbTaThl.

[lpy MOTHOM MOTIJIOMIEHUH OYpOBOTO
pacTBopa  HCHOJB3YIOT  TAMIIOHBI  THIA
«MATKHX TMpoOok». TammoH mpeacTaBiseT
co00il KOHLIEHTPUPOBAHHYIO TECTOOOpa3HyIO

Maccy us3 Pa3INYHBIX Hal'IOJ'IHI/ITCJ'IeI\/’I,
CMCIIaHHBIX C TNIMHUCTBIMU NN HEMCHTHBIMU
pacTBOpaMHu. KomnuectBo HaIIOJIHUTCIIA

cocramsier 30-70 kr u Gostee Ha 1 M°>. O6BEM
TaMIIOHA JOJDKEH OBITh He Menee 5-10 M3, a
MPU OTPHIATEIBHBIX PE3yJbTaTax JOCTUTACT
100 m 2.

Ecnmu mnpu  JHMKBUIAIMM — TIOJTHOTO
IIOTJIOIIEHUST TAMIIOHBI K3  HAIIOJHUTEIA
OJHOTO BHJA HE JAIOT IOJIOKUTEILHOIO



Elmi asarlar, 2009(25)

Neftqazlayiha

pe3yibTara, HE00X0INMO
pas3IMYHbIC BUIbI KOMOWHAIIHIA.
Bricokoit 3¢ (eKTHBHOCTRIO 00J1a1at0T
TaMIIOHBI U3 coisiHO - OeHTOHHTOBOU (CBC)
i HedTe - 6enronnToBoii cMmecu (HBC).
Cocras CbC cnenyromuii:
A) Bbe3 mobaBox ITAB -1 M % Ju3enpHOrO
ToruiMBa U 1-2 T OEHTOHUTOBOM I'IMHEI,

b) C nmobGaskoit ITAB - 1 M3 U3eapHOrO
ToluBa ¥ 1-2 T OEHTOHUTOBOM I'JIMHBEL.

Jns momydeHuss MSTKUX MpPoOOK B
WHTEpBAJIC 30HBI MOTJIOMICHUS MPUMCHSIOT B
YaCTHOCTH 3aMa3Ky, OMTYMHO — OEHTOHUTO-
BYIO TJIMHY H JIATEKC.
3aMa3ka o0OjagaeT JOCTAaTOYHOM IUIACTHY-
HOCTBIO M THUIPOPOOHOCTHIO, HE TOJBEpras
pa3MbIBY TMOTOKa MPOMBIBOYHON >KUIAKOCTH U
XOPOIIIO 3aKyTIOPUBAET TPEIIUHBI B IIOPOJIE.

butymHO-OeHTOHUTOBAS rmacra
COCTOUT W3 OuTymMa, OCGHTOHUTOBOW TJIHHBI U
comsipHoro macia. CooTHoOmIeHHs OuTymMa M

IMPUMCHATH

OCHTOHUTOBON  TJIMHBI o6eperca  1:1.
[TnacTnyeckas BSI3KOCTh HacThl
perynupyercs BBEJICHHEM pa3IUYHOTO
KOJINYECTBA TIM3EIILHOTO TOILTHBA.
JlaGopaTtopHble aHaMU3bl MOKa3aJd, YTO B
OJJTMHAKOBBIX YCIIOBUSIX OnUTYMHO-

OCHTOHUTOBAsE MMacTta MO0 CPaBHEHUIO C
3aMacKoOM BBIICP)KMBAET NaBiieHue B 4 - 5 pa3
MpEBbIIIAIONIEE JaBJIEHWE Ha 3aMa3Ky B
MPOHHUIIAEMOM Cpejie.

Jns  wW30aA0MM 30H  IIOTJIOIICHHS
IAPOKO MIPUMEHSIOTCS pa3JIMYHbIC
TaMIIOHUPYIOIIME CMECH Ha OCHOBE BSDKYIIMX
BEIIECTB, MOJMMEPHBIX MATEPHATIOB M HUX
CMeCell B pAa3JIMYHbIX KOMNO3MLMAX. [Jlns
HM30JISIIIMHY 30H MOTJIONCHHHM K TaMIIOHAKHBIM
CcMeCsSIM MPEAbSIBISIOT cleayolue
TpeOOBaHMS:

A) CMmech a0mKHA 00J1aaTh XOpOIIeh
TEKYy4YEeCThIO W COXPaHATh H3THU CBOICTBA B
Mpolecce 3aKauku M MPOJABIMBAHUS €€ B
HOTJIOIIAOIINI IIJIacT.

b) Cpoku cxBaTbIBaHUS
JIETKO PEryJIMPOBATHCA.

B) Cmech nomkHa OBITH yCTOWYHMBOM K

JTOJKHBI

pa30ypuBaHUIO  IJIACTOBBIX  BOJ, HMETh
BBICOKHE 3HAYEHUS CTPYKTYpHO-
MEXaHWYECKUX  CBOMCTB M  ILJIOTHOCTb,

ONMU3KYI0 K IUIOTHOCTH OypOBOTO pacTBOpa,
HaXOJAIIETOCS B CKBAYKHHE.

I) CMmechb  JODKHA  COXPaHATH
CTaOUIIBHOCTh TIPH TEMIIepaType U JaBICHUU
CKBa)KUH.

) Tlocne 3akayku B 30HY MOTJIOMICHUS
CMECh JOJDKHa OBICTPO CXBaThIBaTbCsl U
prOOpeTaTh 32 KOPOTKUI CPOK OCTATOUHYIO
npounocts (He menee 0,5-1,0 MIla npum
UCTIBITAHUK OOpa3loB Ha ckaThe uepes 8-16
9.) TIOCJIe 3aTBEPACHHS.

TaMIOHUPYIOIIYI0 CMECh MOIOMPAIOT
UL  KaXJIOW CKBaXWUHBL. MHOroo6pasue
reoJIOr0-TEXHUYECKUX YCIOBUM  MPOBOAKHU
CKBO)XHH B Pa3IMYHBIX HEPTSAHBIX palloHaX U
MOCTOSIHHBIE TIOUCKU 3(PPEKTUBHON H3OIALUN
TTOTJIOIIAFOIIINX TJ1aCTOB OTpE TN
MHOT000pa3ue TaMIOHUPYIOIIUX CMecei ams
M30JISILIUOHHBIX padoT.

TaMnoOHUPYIOLIYI0O  CMECh TUTSE
M30JSIUA  30H TIOTJIONIEHUS MOAOUPAIOT IO
e€ OCHOBHBIM MapameTpam:

1) Pacrekaemoct 1o koHycy A3HUU
(xapakTepu3yeT MOABHKHOCTh CMECH B
MOMEHT OKOHYaHUS eé
MIPUTOTOBJICHHS).

2) TlnotHOCTH.

3) TIpoyHOCTH IIEMEHTHOTO KaMHS.
[InacTuyeckyro MPOYHOCTH  OIpese-

JASIOT  JUIsE  TAMIIOHUPYIOIIUX  CMECE,
HAaXOISIIMXCSI B TIOKOE W 1mpu €€
nepemeninBanuu. [lo naHHBIM 3amepa CTPOAT
KpUBYIO CTPYKTypoOoOpa3oBaHHs, TIO HeH
HaxoJsIT BpeMsA, KOrJa TMPOYHOCTh CMECH
nocturaet 10,0 u 50,0 MIla, u paccuuThIBaOT
COOTBETCTBYIOIIIME CKOPOCTH Ipoliecca.

Ha OypoBoil MOXHO TMOJIB30BATHCS
YIPOIIEHHBIM croco6om OILICHKH
WHTEHCUBHOCTH HaYaJILHOTO mpoiiecca
CTPYKTYypOOOpa30oBaHUsI, OMPEAENsisi MOMEHT
HACTYIUICHUS TMPOYHOCTU. B OonbIIMHCTBE
CIIy4aeB npu [EMEHTHPOBAHUH 30H
MOTJIOMIEHU OYypOBOIO PacTBOpa MPUMEHSIOT
paznuYHble  OBICTPOCXBATHIBAIOIINE CMECH
(BCC) Ha OCHOBE BSKYIIMX BEIICCTB.

Jns COKpAIECHUS CPOKOB
CXBaThIBAaHUS M  TIOJYYCHHS  BBICOKOM
MPOYHOCTH IIEMEHTHOTO KaMHs B paHHEH
CTaUM 3aTBEPJCHUS B PAcCTBOP BBOMIST
YCKOPUTENH CPOKOB CXBATHIBAHHS XJIOPUCTHIN
KaJblLUH, KaJIbLIMHUPOBAHHYO cony,
YIJIEKUCIIBIA KalauMl, XJIOPUCTBIM aTOMUHUU,
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XJIOPUCTBIA HATPUM, CEPHOKUCIIBIN TJIIMHO3EM,
KHUJIKOE CTEKJIO U JP.

XJIOPUCTHIN KaJbIMHA BBOJIAT B BOIY
3aTBOPEHHOTO IIEMEHTHOTO pactBopa. llpum
9TOM CJIeIyeT HWMETh BHJIY, YTO BBEJCHHUE
KPUCTANTMYECKOTO  XJIOPUCTOTO  KaJbIUs
cBpilmie 6% OT Beca Cyxoro IIEMEHTa He
pEKOMEHIyeTCsI, T.K. C YBEIMYECHHUEM PEe3KO
YMEHBIITAETCS TPOYHOCTH IIEMEHTHOTO KaMHSI.

JlobGaBku KayCTUYECKOU COJIbI
CKa3bIBACTCSl HA PACTEKAEMOCTH  PacTBOPA,
KOTOpasi TIOCTENIEHHO CHIDKAeTcs, a Mpu
3HAYUTEIIBHBIX JO00ABKaX pacTBOpP HE TEYET.
IIpu nmosupoBkax 0,1-1,0 % HaGmromaercs
YBEJIMYEHUE TMPOYHOCTH, a 3aTEM HEKOTOPOE
€€ MOHMKEHHE.

KanpunanpoBanHas cona npu
KOHIIeHTpauuu ee 2% crocoOCTBYET Pe3KOMY
COKpAIICHHUIO CPOKOB CXBaTBIBAHUS.
PacrekaeMoCcTh yMEHbBIIAGTCS  TOJNBKO TpHU
HeOonmbIMX  700aBkax coabl  (mo  1%).
VYBennuenue konueHtpamuu ao 0,5% moxer
COKpAaTHTh CPOKH CXBaThIBAaHUs B 2-3 pasa.

HpO‘IHOCTB LHEMCHTHOI'O KaMHA IIpU
BBOJC KaHLHHHHPOBaHHOﬁ COabl HUKC
IIPpOYHOCTH OEMCHTHOI'O KaMHs n

YMEHBILIAETCSI C YBEJIMYEHUEM KOHLEHTpalUu
COJIBI.

C BBeIeHHUEM  JKUIKOTO CTEKJa B
LIEMEHTHBI PacTBOP PE3KO COKpALIAETCA €ro
PacTeKaeMoCTh, OBBIIIAETCS TPOYHOCTb.

[Ipu BBOIE 3-6% cepHOKHUCIOTO
IVIMHO3€Ma B pacTBOP TaMIIOHAXKHOT'O LIEMEHTA
CPOKHM CXBaTbIBaHMsI €r0 COKpallalTcs B 2-3
pasza, npuu4éM NPOYHOCTh LIEMEHTHOTO KaMHS
HECKOJIBKO MOBBIAETCS. [ cHWKeHus win
MOBBIIEHUS  [UIOTHOCTH  TaMIIOHUPYIOLIUX
CMECEHl, MOBBIILIEHUE MX 3aKyNOPHUBAIOIINX
CBOMCTB, M3MEHEHMSI CPOKOB  CXBaTbIBaHHS
BBOJAT HAmNoJHUTENW. B 3aBucumoctu oOT
TEMIEPATYPbI 30HBI MOTJIOLIEHUS
N00aBISAIOT YCKOPUTENIU WU 3aMEUIUTEIH.

B xayecTBe HaIlONHUTENIEH IPUMEHSIOT KOXY,
BOJIOKHO, CIIOAY — 4YellyiKy, IemuiodaH,
KEpOH3WUT, PpE3HHOBYK  KpOLIKY, IECOK,
U3BECTHIK, JPEBECHBIE OTIMJIKH,
ITOACOJTHEYHY IO JIy3ry, BUHOTPAJIHbIE
KOCTOUYKH, MOpPCKYIO0 pakywmky, u ap. llpm
BBOJIC  HANOJHUTENEH  MEpPBBIMU  TpeMs
croco0amMH pacTeKaeMoCTb TaMIIOHUPYIOIEH
cmecu o konycy AsHUU nnst obecneuenws
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HOPMaJIbHOW pabOThI IIEMEHTHBIX arperaTtoB
IOJKHA OBITH He Menee 12 -14 cM.

[leMEeHTHO — TICPIUTOBBIC CMECH
MIPUTOTOBIISIIOT ITyTEM BBEICHUS B IIEMEHTHBIN

pacTBOp  BCIyYEHHOTO  MepMuUTa.  ITO
JICTKOBECHBIM  Marepual ¢  3aMKHYTBIMU
nopaMH,  MOJy4aeMbld  MpH  TEIJIOBOH

00paboTKe MepauToBOro necka. Pazmep ero ~
3-4 MMm. J[71s1 MPUTOTOBIIEHUS CMECH IIEMEHT M
MEPMUT sarpyxkator B ILICM. Cwmech
3aTBOPSIOT MaKCUMAaJIbHO BO3MOYKHOH
koHcuctenimu (mo AsHUU  7-10 cm). Tlpu
MPUTOTOBIICHUH 3TUX CMECEH YYUTHIBAIOT, UYTO

C pocTOM JaBJICHHA, Hnux IINIOTHOCTH
TIOBBIIIACTCA.
HeMeHTHO-KepaMSI/ITOBHe CMECHU

MPUTOTOBJISIFOT ~ TOCPEACTBOM  BBEJCHUS B
LIEMEHTHBIH ~ pacTBOp  Kepam3ura.  ITO
MOPHUCTHIA MaTepual, 00bEMHBIN BEC KOTOPOTO
MeHbllle eauHulbl. [lnoTHOCTE  pacTtBOpa
TaMIIOHA)XHOTO  MPHU  BBOJE  KepamM3uTa
MOHMKACTCSA MPONOPLUUOHAIBHO ero
KOJINYECTBY M AUAMETPY YaCTHLI.

ILleMeHTHO - OCHTOHUTOBEIC CMECHU
MPUTOTABIIMBAIOT U3 TAMIIOHAKHOTO LIEMEHTA,
OCHTOHUTA WJIM TJIMHOMOPOIIKA M >KUIKOTO
crekia. OHM MeHee UyBCTBUTEIBHBI K
MEPEeMEIIMBAHUIO U Pa30aBICHHUIO KUIKOCTHIO
CKBakmH. Hammume B cocraBe cMecH
TIIMHUCTBIX YaCTHIL CIocoOCTByET
MOBBIIICHUID CKOPOCTH BOCCTAHOBJICHUSI €€
CTPYKTYpBHI. BsskocTb OOJIBIIINHCTBA
LIEMEHTHBIX  PAacTBOPOB IOCJIE BBOJA B HHUX
MOPOIIKOOOpa3HbIX  M00aBOK  3HAUUTEIHHO
YBEIIMYMBAETCSI, A CPOKM  CXBaTbIBAHUS
COKpAIA0TCHl. [IpodyHOCTP LIEMEHTHOIO
KamMHs Tipu Jgo0aBkax yBenuuuBaercs. [lpu
pa3z0aBieHUH TaKUX CMece MUHEPaTbHOM
BOAOH, (HM3MKO - MEXaHHYECKHE CBOWCTBA
CMeceld YMEHBIIAIOT MPOYHOCTh IIEMEHTHOTO
KaMmHs. ['MIICO-IIEMEHTHBIE CMECH SIBIISIIOTCS

3¢ (HeKTUBHBIM CPEICTBOM MEPEKPBITUS
MOTJIOMIAtoNMX  KaHaioB. OHH  HMEIOT
HeOOobIINe CPOKH CXBaThIBaHUS u
3aTBEPACHHUS. Kamenr wu3 a1Oii  cmecu

00s1aaeT BBICOKOH MPOYHOCTHIO YyXKE dYepes
3-4 gaca mocie 3aTBepJcBaHUs, T.K. B CMECH
€CTh MaTepuasibl I[EMEHTHOTO  KIHHKepa.
HpO‘IHOCTB TUIICO — MLOEMCHTHOI'O KaMHi
YBEJIMYMBACTCS TPHU TBEPACHHM B  BOJE.
HpOHI/IHaeMOCTB TUIICO — IIEMCHTHOI'O KaMH:A
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yKe uepe3 4 gaca mocie 3aTBepACBaHUS CMECH
BozIOM He mpeBbIimaet 5 - 9 m/l, a k 24 yacam
HernpepbiBHOUW (uubTpaniuu Bogael — 0,5 m/I.
KonudecTBo TaMIoOHHMPYIOMIEH CMeCH HAJI0
BBIOMpaTh W3 pacuéra  3arOJHUTEIS
MOTJIOIIAIONINX KAHAJIOB CTBOJA CKBAXKUH B
UHTEpBajJe 30HBI MoOMomeHus (C yd&rom
KaBEpPHOCTH) M CTBOJIa CKBA)XMHBI HAJ 30HOU
mormomenust  (30-40  wm). Ilpu  stom
HEOOXOJUMO HMETh B BHAY, 4YTO TIpH
CMCIIMBAaHUK PABHBIX BECOBBIX YaCTEH CyXOro

TUTICA W IIEMEHTa JUJIsl MPUTOTOBJICHUS 1m 3
TaMIIOHUPYIOLIETO PacTBOpPa CIEAYET HMETH!
mpu B : 1= 0,5 - 1,22 1. cyxoii cmecH, a nipu
B : 10 =06 -0111 1. cyxoit cmecu. Bpems
OXKUJIaHUS CXBaTBIBAHUS CMECH HE JIOJDKHO
npeBbiaTh 3 - 4 yaca. [IpakTuuecku rHmco —
LIEMEHTHBI KaMEHb MOXKHO Pa30ypuTh yepe3
2 yaca rmociie OKOHYaHHs MPOJABKH.

[Ipu  3aTBOpeHMH  TaMIOHAXHOTO
LIEMEHTA C HAIMOJHUTEISIMU U YCKOPUTEIAMU
CPOKOB CXBaThIBaHUSI Ha YTJIEBOJOPOIHOM
OCHOBe  (AM3eJIBHOTO  TOIUTMBA,  HE(DTH)
MOJTy4aroT TaMIIOHUPYIOIIHE  CMECH,
CIIOCOOHBIE 3arycTeBaTh MPU KOHTAKTE C
BOJIOH, 3aMEIIaNIed  YIJIEBOJOPOIHYIO
JKUJKOCTb.

Jnst mosrydeHusi TOJIBMXKHOTO U JIETKO
MPOKAYMBAEMOI'0  pacTBOpa C  BBICOKUM
coJiepkaHueM TBepaod (a3pl B KHUIKOCTh
BBomIT [IAB. J1s  u303AIMM  30H
MOTJIONICHUH IIMPOKO TPUMEHSIOT CMECH W3
30-40% gmsrorumBa, 0,5-1% IIAB u 6%

MOPOIIKOOOpPa3HOTO YCKOpUTES
(kaIpIUHUPOBAHHOM COJIbI) OT  Beca
yckoputens. Jlnst  OGonblield  MPOYHOCTH

LIEMEHTHOI'O0 KaMHsI B COCTaB CMECH BBOAT JI0
30-50% kBapIieBOTO MECKa.

BeicTpocxBaThIBarouecs cMecH
MOJYyYaroT TpU A00aBIEHUH K IeMeHTy 15-
20% rurica u no 65% au3TOILUIMBA OT Beca
neMenta. OOBIYHO TPUMEHSIOT COJISIPO -
oentonnto  nementHoie  cmecu (CBIIC)
CJIETYIOIIETO0 COCTaBa:

1 ™ ® nmmsrommea, 1000-1200 «kr
oeurounroBor rauHbl, 300 - 500 kr nemenra,
0,5-1%IIAB or Beca cmecH.

OnpIT NPUMEHEHUS  TUIACTHYCCKHX
Macc Ui TICPEKPBITHS  MOTJIOMIAFOIINX
WHTCPBAIOB TpU OypeHUH HedTera3oBbix
CKBaKMH  IIOKA3bIBA€T, YTO IUIACTMACCHI

o0jafaloT  psAOOM  MPEUMYIIECTB
pacTBOpaMu MHUHCPAJIBbHBIX BCIICCTB.
A)  3HauMTENIPHO  MEHbBINAs  IUIOTHOCTD
TaMIIOHUPYIOLIEN CMECH;

b) Bo3mokHOCTE Oonee [IIHPOKOTO
perylInpOBaHUs BPEMEHU CXBATBIBAHUSI CMECHU
0e3 NpUMEHEHUs! CHelHaTbHBIX PEareHTOB —

nepen

YCKOPUTEIICH;
B) bBomee  BeicOKas  (UIBTpaMOHHAS
COCOOHOCTB;

Hns GoppOBI ¢ TOTJIOIICHHEM

OypoBOTO pacTBOpa B OYpSIIMXCS CKBa)KMHAX
paspaboTaH METOJ NepEKpPbIBAaHUS
MOTJIOUIAIONIMX ~ KaHAJIOB  TUIACTMACCOBBIMH
CMEeCSIMH  Ha  OCHOBE  MOYEBHHO  —
(OpPMOITBACTHIHBIX CMOI.

BsI3KOCTH CMOJBI MOXKET 3a7aBaThCs
Opd €€ UW3rOTOBJIEHHH, 4YTO BAXHO JUIA

yACp)KaHUSA  HAMOJHUTENSI B CMOJE |
PETyIHpPOBaHUS €€ TEKYUECTH.

CMennBaHue MOYCBHHO -
(OPMONBIIETUIHBIX ~ CMOJI C OTBEPAHUTEIEM

COTIPOBOXKAACTCS PEAKIUEH MOJIMMEpPU3AIUH.
Bpemsi cxBaThiBaHHMSI CMECH 3aBHCHUT OT
TEMIIEPaTyPEI Ij1acTa, KOHLICHTpauuu
OTBEpAMTENS, €T0 OOBEMHOT0 KOJIWYECTBA, a
TaKKe ero BH/A. ITmacroBas BOJIa

MOJIOKUTEIBHO  BIIMSIET Ha  CMECh,
HE3HAYUTEIBHO yCKOpSIET peaKIuio
MOJIMMEPU3ALUY.
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Quyularin gazilmasinda udulma ils
mibarizanin bazi Usullari barada

E.A.Kazimov, M.H.Oliyeva,
A.M.Asurova, C.T.iskendorov

Xulasa

Mogalads uzun illar arzinds quyularin
gazilmasi prosesinds gazima mohlulunun
udulmasl ilo mibarizo Ucln istifado olunan
muxtolif  torkiblor hagginda molumatlar
toplanilmis vo sistemlosdirilmisdir.

Mosamoli  muhitin  hondos  Glgulori
nozoro ainmagla torkiblorin miasir gazima
prosesinds istifadesinin shamiyyati 6n plana
cokilmis, hazirlanma texnologiyasi verilmisdir.

VIIK 622. 244. 442

About some methods of absorptions control
when well drilling

E.A.Kazimov, M.A.Aliyeva, A.M.Ashurova,
Ch.F.I1skenderov

Abstract

In the article there considered the
questions related to absorption of drilling mud
when well drilling. There is arranged the
information about widely used composition for
drilling mud absorption protection. There also
considered the questions related to technology
of mentioned system preparation in
accordance with geometric sizes of porous
medium.

HNCCIEJOBAHUSA ®UJIBTPAIIMOHHBIX IMPOLHECCOB PA3JIMYHBIX
JUCIIEPCUOHHBIX CPEJl B I'VIMHE

J.A. Ka3umos, J.T.Mupmextuena, A.A.AiineBa

[Tpu Oyperuu rayOOKUX HEPTSIHBIX U

ra30BBIX CKBAXHH HanOOJIbIIIEE
pacrpocTpaHeHHE UMEIOT OCJIOKHEHUS
neOPMAITMOHHOTO  XapakTepa, KOTOpBIC

MPUBOJAT K PA3pyLICHHUIO UX CTEHOK.

B pabGorax psama aBtopoB [1,2]
MOKa3aHo, YTO MPUYUHBI Pa3pylIEHUs CTEHOK
CKBXXHMH M 00pa3oBaHMsA KaBepH B CTBOJIC
MOTyT  OBITb  CIEACTBUEM  IPOSBICHUSA
OCMOTHYECKHX cul, T PY3MOHHBIX
IIPOILIECCOB, a TaKxkKe pas3InYHbIX
KMHETUYECKUX SIBJICHUM.

HccnepnoBaHussMM ~ IOKa3aHO,  YTO
WHTCHCUBHOCTh YKa3aHHBIX IIPOLIECCOB B
IJIMHAX 3aBUCUT OT psijaa (akTopoB, B TOM
qHciae OT UX THIA, IPAaHYJIOMETPUYECKOTO U
MUHEpPAJIOTNYECKOT0 COCTaBa, CTENEHH U
XapakTepa 3aCOJICHHOCTH M MOPUCTOCTH [2,3].

24

Bnusane — pa3nuuHBIX  cpex Ha
KHHETHYECKHE TPOIECCHl B TIIMHUCTBIX
MOpOAaX MOYXKHO pa3/ieiuTh Ha aKTUBHOE,
MACCHBHOE W KOHCEPBATHBHOE. AKTHUBHOE
— TIO/ABJISETCS THUApATaldsi W BO3HUKAIOT
0oJiee MPOYHBIE CTPYKTYPHI,

[TaccuBHOoe — mporecc HaOyxaHUs
pacTAruBaeTCs BO BPDEMEHHU M COTIPOBOXKIACTCS
TIOHV)KEHHEM TTPOYHOCTH CTPYKTYPHBI TIHHBI,

KoncepBaTtuBHOE — Ccpefia HE BIUSET Ha
W3MEHEHHE BIQKHOCTH TJIMHHCTBIX TOPOJ, H
KOHCEPBUPYETCS ee NepBOHAYAIIbHAS
MPOYHOCTb.

OT0 OYeHb BaXHO JUId YCJIOBUM
OypsIIMXCsS CKBOXWH Ha MECTOPOXKICHUAX
BakuHCKOTO M ATNIIEPOHCKOTO apXHIIEIaroB,
75-80 % TeOJIOTHYECKOTO  pa3pesa
MPOXOJAUMBIX TOPOJ KOTOPOTO COCTaBJISIET
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TUAPOCIIOAUCTO — KAOJMHUTOBasg TIJIMHA.
Habyxanue »3THX T1OpOx  NPUBOIUT K
YMEHBIIEHUIO  HOMHUHAJIBHOTO  JHaMeTpa

CKB&)XHH, a 3TO B CBOIO OYe€pe/lb BIUAET Ha
MoKa3aTenu OypeHHus.

OueHka xapakTepa B3auMOJIEUCTBUS
OypOBOTO pacTBOpa C TJIMHUCTOM IOPOJIOH
OCHOBaHa Ha HUCCIICOA0BaHUU MCXaHHu3Ma
ruapaTalMd W ee BIUsSHUS Ha (QuU3uKo -
MEXaHWYeCKHe CBOWCTBAa TIWH. MeTombl
OLIEHKM 0a3WpyIOTCSd HA CIOCOOHOCTH TJIMH
U3MEHATbCA B 00BEME U TEPATH CTPYKTYpPHBIC
CBSA3M TPU B3aUMOJICHCTBUU C (PUIBTpaTOM

OypoBoOro pacTBopa. Iupoxkoe
pacpoCTpaHEHHE B  IPAKTUKE IOy
METO[, YUHUTHIBAIOLINH Ha4YaJIbHYIO0

MOPHUCTOCTh O0Opaslia U 00bEM MOTJIOIMIECHHON
KHUJKOCTH.

[Ipu pocte KaBepH U CyKEHHI BaXHYIO
pOJIb UTPAIOT KOHILEHTPALUKU B PAacCTBOpE TeEX
pEareHToB, KOTOPbHIE YCKOPSIIOT M YIUIyOJsOT
MIPOLIECCHI buznko - XUMHYECKOTO
BO3JICHCTBUSL HA NOPOJY U B KOHEYHOM HUTOTE
Ha 3aJIeKHU.

Hcnons3yemeie pu OypeHuu
peareHThbl o0nagaroT CHOCOOHOCTBIO
CMauMBaTh MIOBEPXHOCTh OpoJ,
CTa0WIN3MPOBaTh  JUCIIEPCHBIE  CJIOM  HA

MOBEPXHOCTH paznena (a3 m B pe3ynpTare
CHIKAaTh IIOBEPXHOCTHOE HATSHKEHHE Ha
rpaHuLIE KUIKOCTU ¢ moponou. Hekxortopsie
peareHThl, MPUMEHsIEMbIEC B PAKTUKE OypeHUS
JUIsL  yIIydIlEHUus KayecTBa OypOBBIX
pacTBopoB, 00Jalal0OT  TOBEPXHOCTHO  —
aKTUBHBIMHM CBOMCTBaMH, CIHOCOOCTBYIOLIUMU
YCKOPEHUIO MIPOLIECCOB ¢buzuko -
XMMHYECKOTO  BO3JEHCTBUS  Ha  IUJIacT.
VYcTaHOBIEHO, YTO 3aTSKKM, MPUXBAThl U
YCTOWYMBOCTh CTEHOK CKBa)KHH IPU MPOXOJKE
CIAHIEBbIX TIJIMH W aprujUIMTOB HaXOHSATCH,
P NPOYMX PAaBHBIX YCJOBMSIX, B HpSIMOU
3aBUCMMOCTH OT KOHLEHTpAluu LIEIOYHBIX
peareHToB B OypoBoM pactBope [3]. B

YaCTHOCTH YCTAHOBJIEHO, YTO C YBEIMYEHHUEM
COJIEp’KaHUsl B paCTBOPE TYMHHOBBIX BEIIECTB,
HECMOTpSL Ha  3HAYUTENIbHOE  CHIKEHHUE
abCoMIOTHOU BEJTMYUHBI BOJOOT/Ia4H,
BBIIIIECTIEPEUHCIICHHbBIE OCIIO’KHEHUS
BozpacTatoT.  [loaromy  mpu  OGONBIIHX
KaBepHOOOPa30BaHUSIX u CYKEHUSX
HE0OXOUMO CTPOrO TMOAXOIUTH K BEIOOpPY
XUMHUYECKHUX PEareHTOoB.

Hamu  ObuiM  TpOBEACHBI  Cepuu
1a00paTOPHBIX ~ JKCIICPUMEHTOB,  HAIlpaB-
JeHHBIX ~ HAa  U3Y4YCHHE  KHHETHYECKHX
IIPOLIECCOB  KAOJMHHUTOBOM TJIIMHBI B Cpele
Pa3ITUYHBIX XUMHUYECKUX  PEareHToB,
HCIOJIb3YEMBIX B TIPAKTHKE OypOBBIX padoT, a
TaKkKe MIPEITI0KEHHBIX naboparopueit
«BypoBBIEC PacTBOPHI» HAIIETO HHCTUTYTA.

Jns mpoBeAeHHs] 3TUX OMBITOB ObLia
CKOHCTpYHMpOBaHa MOJCNIbHAsT YCTaHOBKA. J[ist
HCCIIeIOBaHUI HCXOTHAsS rIIMHA
M3MENbYACTCS, IMPOCEHBACTCS YEpPe3 CHTO C
TUaMETPOM OTBEepCTUil 0,25 10°3m u
BBICYIIIUBAETCS /10 TIOCTOSIHHOTO Beca TIpH
temriepatype 105 — 110° C. Uccnenosanus
IIPOBOJMIIUCH [P KOMHATHOM Temneparype. B
KauecTBe UCCJIETyEMbIX cpen ObLTIH
WCTIONIb30BaHbI: BoJa, 5% - HBIE BOJHBIE
pactBopsl OXJIC, IIIIIT, III' u Ankan DE —
202.

IIpy wuccnegoBaHuM B OJHOPOAHOMN
cpele TEeXHUYeCKoW BOAbl 0e3 mo0aBlIeHUS
menoun npu pH = 7 ObLIO BBISBIEHO, YTO
00BéM ¢uibTpara 3a 10 gHEW MOCTOSIHEH U
cocrasisier 0,16:10° m>, IIpu pH = 9 006BEM
¢unbpTpaTa Yepe3 MOPHUCTYIO CpPely COCTaBUI
0,19'10'6 Mo, JlaHHBI (aKT TOBOPUT O TOM,
9TO 10 Mepe YBEJIUYCHHS IIEJIOYHOCTH
TUCTIEPCUOHHOMN Cpelbl  yBEIMYMBAETCS
MIPOHUIIAEMOCTh IIACTA, YTO B CBOIO OYepehb
MPUBOJIUT K YBEJIWYEHHUIO (UIBTPALMOHHON
cnocobHoctH iacta (Puc. 1).
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Puc.l. I3menenne o0bema GUIBTPALIMHN OT
BpEMEHU
1 - punpTpanms B cpenie TEXHUIECKOW BOJIBI
2 -GunpTpays B cpeie MEeT0YHON BOJIHI .
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Puc. 2. V3menenne o0bema GuibTpanuu OT
BpEMEHHU

1 — ¢unprpanusa B cpeae JesMysbraropa
Anxan DE —202

2 — (¢wunpTpanus B cpeae MIEIOYHOTO
neomynbraropa Ankan DE — 202 .
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Puc. 3. I3menenue o0bemMa GuiibTpamuu OT
BpPEMEHHU

1 — ¢punbTpanus B cpene I

2 — unbTpanus B cpeae uienounoro II1T.
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Puc. 4. 3menenue oObema (QuibTpanuu OT
BpEMEHU

1 — punbTpanus B cpene II7

2 — unbTpanus B cpeae uienoqnoro I1I.
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0,05 - ) * —
n_ 0,04 * A“\
5 003
O 0,02 1 \_n—o——o L
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0 : : — :
0123456 7 8 91011
t, cyT

Puc.5. N3menenne oObema ¢uibTpanuu OT
BpEMEHHU

1 — puneTpanus B cpene GXJIC
2 — ¢punbrpanus B cpeae menoynoro GXJIC.

Crnenyroumii 3Tan uccieqoBaHUi ObLT
nmpoBeZieH B cpere 5% BOIHBIX PacTBOPOB
nesmyneraropa  «Alkan  202-DE»  6e3
nobapiieHMsT 1menoYn W ¢ jgoOaBkoil. B
OTJIMYUE OT HCCIICJOBaHMA, MPOBEIACHHBIX B
cpelle TEXHUICCKOUW BOJIBI, 3/1eCh HAOIIOIAeTCs
COBEpILECHHO Jpyras KapTHHA KWHETHYECKUX
npoueccoB. Tak, Hampumep, B TedeHHUE
NMepBbIX JBYX JHEH o0beM (uiabTpara
cocrasmsn 0,03:10° M, Torma kak Ha Tpersm
CYyTKH 00BEM (prutbTpaTa TOCTUT 0.089-10°wm?,
Ha YETBEPTHIM ACHb (UIBTPAIUS COCTABHIIA
0,02 -10 M3, a B cienyromue 5 - 6 cyTok —
0,069 - 10°m>, a B mocnexyowye IHI 06BEM
COCTaBHII 0,083'10'6 M°.  Takum obpazom,
HAOII0/IaeMBbIi 3716Ch KUHETHUYECKHUU IMPOIIeCcC
MPOSIBIISIET HETUHEHHY0 3aBUCHMOCTD (Puc.2).

I[Ipn w3yyeHnn  (HUIBTPALIMOHHBIX
MPOIIECCOB B Cpele WICIOYHOTO BOJHOTO
pacTBopa 23TOrO K€ OMyJbratopa o00bEM
¢uIbTpara 3a mepBble BOCEMb CYTOK OCTaETCs
MOCTOSHHBIM U COCTaBIISIET 0,0625'10'6 Mo ,a
3a 9-10 cyTkH ero 00béM pasen 0,0375:10° m>

OTH WCCNeAOBaHUS TO3BOJISIOT CHAENATh
BBIBOJ O TOM, 4YTO B 3aBUCUMOCTH OT
XUMHYECKOTO COCTaBa AWCIIEPCUOHHOMN CPEIIbI,
(GWIBTPAallMOHHBIC MPOIECCH B IIACTE HOCAT
Pa3JIMYHBIN Xapakrep.

Crnenyronmuii 3Tan UCCICAOBAHUN OBLIT
mpoBeneH B cpene S5 % - HBIX BOJHBIX
IeI0vHOTo U Oe3menoyroro pactopos 1T,

B teuenue matu nHe 00bEM punpTparuu S %
- oro pactBopa IIII' 6bu1 paBen (0,1 —
0,15)-10'6 M. B MOCACAYIOIIUE JTHH 3Ta
TEHJICHIIUS TIONIA Ha yObUIb, TaK, HAIPUMED,
Ha IIECTON JeHb 00BEM (UIBTpaTa COCTABHII
0,097-10° m® a ma 9 - 10 cyrku — 0,042-10°°
M (Puc.3).

[Ipy mpoBeneHHBIX OMBITaX B CPEe
menounoro S5 % -ro pactBopa I Gwuto
BBISIBJICHO, YTO 3a TIEPBbIC 4YeThIpe JHSA B
CIIEICTBUU TIOCTOSIHHOM (UIbTpaluu 00BEM
¢bunbpTpaTa COCTaBUI 0,0625-10'6 M3, a 3a
nocIe/lyrompue 6 mmeii cocrasmn 0,0382:10°
M.

Pe3ynbrarhl  aHAJOTMYHBIX  HCCIe-
noBanu B cpexe [T u  OXJIC
IIpe/ICTaBJIeHbl HAa pUCYHKaX 4 U 5.

Pestomupyss  mpoBeneHHbIE — uUccIe-
JOBAaHUS MOXKHO TIPUUTH K CIEIYIOUUM
BBIBOJAM.

1. B 3aBuCHMOCTH OT XMMHYECKOTO
COCTaBa UCHOJb3yEMbIX JUCHEPCUOHHBIX Cpell
MEHSIIOTCS (bWIBTpalnOHHBIC CBOMCTBA
MOPHUCTBIX Cpes.

2. Bopsble pacTBOpH, B COCTaBe
KOTOPBIX HMMEIOTCS CIOUPTBI (B YaCTHOCTH
TJIUKOJIM) C MIEJ0YBI0 TIPOSIBIISIFOT HAUBBICIIINEC
CIOCOOHOCTH K INTyOOKOMY MPOHUKHOBEHHIO B
MOpUCTOM  cpene. bnaromaps ykKa3aHHBIM
CBOWCTBaM TIJIMKOJIEH PEKOMEHIyeTCsl MpU MX
HCIIOJIb30BAHHUU YMCHBIIUTH Pacxod HICJI0YH.

3. IIpoBesieHHBIE ONBITHI TOKA3aJIU, YTO
WCIIOJIb30BaHUE JE€3MyJIbraTopa IO3BOJISET
COXpaHATh KOJJISKTOPCKHE CBOMCTBA IJIacTa B
IIPOXYKTUBHOM TOPHU3O0HTE.
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Muxtalif dispersion mahitlarin gilda
stizlma proseslarinin tadqiqi

E.A.Kazimov, E.T.Mirmehdiyeva,
A.AOliyeva

Xulasa

Mogalads quyularin gazilmasi
prosesinds genis totbig olunan kimyovi
reagentlorin - mosamoli  muhitdo  stizilmo
proseslori todgiq olunmusdur. Laboratoriya
soraitinds hazirlanmis tocribs qurgusu bu
todqgigatlarin aparilmasinaimkan vermisdir.

Dispersion sistemlorin sulu vo sulu-
golavili  mohlullarinin  kinetik  proseslords
yaratdigl effektlor zamandan asili olarag
Oyronilmis vo konkret noticalor aldo
edilmisdir.

Ilk dofo olaraq spirtlorin vo akanlarin

mosamoli  muhitdo yaratdiglarl  effektlorin
tohlillori  aparilarag, tosir  mexanizmi
Oyranilmisdir.
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The investigation of filtration processes of
different dispersion natures within the clay

E.A.Kazimov, E.-T.Mirmekhtieva,
A.A Aliyeva

Abstract

In the article there is given
consideration to filtration processes of widely
used chemical agents, applied while well
drilling. Developed pilot unit alowed to
Investigate the mentioned processes.

Kinetik events, occurred to agueous or
gueous-alkaline  solutions of  different
dispersion systems have been studied.

Specific effects of alcohols and alkans
in porous nature are studied for the first time.
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NEFT VO QAZ YATAQLARININ ISLONMOSI VO
ISTISMARI

PASPABOTKA U DOKCIIVIYATALUSA HED®TAHDBIX
U I'A30BbIX MECTOPOXKJIEHUH

RESERVOIR AND PETROLEUM ENGINEERING
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UOT 622.276.004

DONiZ SORAITINDO NEFTLORIN HASILATI VO NOQLi ZAMANI
PARAFIN COKMOLORININ QARSISINI ALMAQ UCUN KOMPLEKS
HOLLORIN ISLONMOSI

I.M.9li-Zadas, M.9.Miirsalova, P.A.Dadasov, M.F.9sadov

Son dovrlorde  Azorbaycanda neft
hasilatini  artirmag moqgsodilo  perspektivli
strukturlarin - islonmosi ilo yanasi, istismar
olunan yataglarda yeni quyularin gazilmasl vo
monimsonilmos sahasinds genis islor hoyata
kecirilir.

«Neft Daslari» NQCI-do insa edilmis
1887 sayli dorin doniz 6zllinds 32 quyu
gazilmasi  nozords  tutulmusdur.  Oziildo
istismara verilmis ilk quyularin neftinin yiksok
parafinli oldugu askar edilmisdir. Bu quyularda
neft hasilati  zamani nasos-kompressor
borularinin sothinds va neftin nogli sisteminds
asfalt-gotran-parafin -~ (AQP) cokuntdlarinin
yigiimas texnoloji murakkoblosmoalorin
yaranmasina, hasilatin  asagl  dismosine,
tomirlorarasi muddstin  azalmasina sobob ola
bilar.

Neftcixarmada AQP  ¢okuntlorinin
garsisini almaq Ucun mixtslif Gsullarla yanasi
kimyavi reagentlor genis istifado olunur [1-3].

Istismar soraiti miixtolif olan vo hasil
olunan mohsulun gostaricilarine goro forglonan
neft yataglarinda AQP cokdntdlori ilo

mibarizo aparilan elmi-todgigat islorinin
noticolorino  vo konkret soraitdo istifado
olunacaq tsulun texniki-iqtisadi

giymatlondirilmasine asaslanmalidir.

Yeni istismara verilon quyularda hasil
olunan mohsulun komponent torkibi forgli
oldugundan AQP c¢okuntUlarinin  garsisini
amag Ucln respublikada xamma bazasi
maovcud olan reagentlor asasinda yeni torkibli
inhibitorlarin islonmosi vacib vo aktualdir.
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Molumdur ki, sothi-aktiv maddalordon
ibarot olan reagentlor kicik dozalarda boru
sothinin tobistini dayisdirir, AQP birlasmoalari
ilo yanasi duz cokmolori vo korroziya
proseslarinin intensivliyini  azaldir, neftin
O0zIUlUyUnin asagl dismoesine musbat tosir
edir vo neftin noglini asanlasdirir [4].

Bununla olagedar olarag, 1887 sayli
0zulds parafinli quyularda va nagl Xattinds
AQP birlosmolarinin  ¢okmosinin - qgarsisini
almag Ugin Respublikada propilen vo etilen
oksidindon istehsal edilon vo bir-birindon
molekul kitlasine, hom¢inin qurulusuna gora
forglonon poliefirlor osasinda yeni  torkibi
inhibitorlar va onlarin istifado texnologiyas
todqgig olunmusdur.

Yaradilan  kompozisiyalarin  tosir
xarakterini  osaslandirmag  Uclin  onlarin
fazalararasl  sorhoddo  sothi  gorilmonin

doyismosino, hidrofob sothdo neftin islatma
gabiliyyatine tesiri dyranilmis va reagentlorin
parafin ¢cokmolarindon goruma Xxassolori vo
neftlarin axicilhigina  togiri mUayyan
olunmusdur.

Todgigatlarda SAM  kimi  Xotti
strukturlu (poliefir 01) vo saxali (poliefir 03)
poliefirlor  igtifade  edilmisdir.  Onlarin
karbohidrogen-distillo su  sorhadinds  sothi
gorilmoys vo hidrofob sothdo neftlorin islatma
Xassosing tasirinin Oyronilmosi gostormisdir ki,
todgiq olunan poliefirlor yiksok sothi aktivliys
Vo idatma qabiliyyatino malikdirlor (codval 1).
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Codval 1
Reagentin gatilig1, % Poliefir 03 Poliefir 01
Sothi gerilmo, [slatma Sothi gorilmo, Islatma
10° N/m gabiliyyati, 10 N/m gabiliyyati,
Cos 9, Cos 9,
(3 dag. sonra) (3 daq. sonra)
Reagentsiz 44,0 0,91 44,0 0,91
0,5 3,0 0,96 5,2 0,97
0,25 4,1 0,95 6,2 0,95
0,125 5,1 0,94 7,3 0,94
Belo ki, SAM 0,5% gatiliqda kerosin- fiziki-kimyavi  gostoricilorinin - vo  AQP

distillo su sorhodinds sothi gorilmoni 44-10°
N/m-don (3,0-5,2)-10° N/m-o kimi asagi salr.
20°C-do reagent olave olunmamis neftin
parafinli sothdo idatma bucagl (Cos 0) 3
dogigadan sonra 0,91 oldugu halda, 0,5%
reagentin slavo olunmasi bu gostaricilari xeyli
yaxsilasdirir — bu zaman Cos 6=0,96-0,97
olur. Reagentin gatiliginin kicik giymotlarinds
do (0,125%) ylUksok sothi foalliq misahido
olunmusdur — fazalararasi sothi gorilmonin
giymeti (5,1-7,3)-10° N/m, islatma bucag! is
Cos 6=0,94 olmusdur.

Toadqiq olunan poliefirlorin fazalararasl

birlosmoalarinin torkibinin todgigi naticosinda
mUoayyan olunmusdur ki, 1795 vo 2181 sayli
guyularin nefti yuksok parafinlidir (12-14%),
susuzdur, 17-20°C-do donur, 2206 sayli
quyunun emulsiyall neftinin torkibinds iso
asfaltenlor  Ostinlik  toskil  edir, donma
temperaturu 0°C-don asagidir (codval 2). Bu
neftlorin torkibinds asfaltenlorin ¢ox olmasl
dayaniqgli su-neft emulsiyasinin
(H20kir1 =8,0%) amola galmasine sobab olur.
Parafin ingibitorlarinin tadgigi nimuna
Kimi g6tarilmis 2181 sayll quyunun neftindo,
yaradilmis reagentlorin neftlorin  axiciligina

Sothdo  yiksok  aktivliyi  onlarin  parafin tosiri iso hasil olunan neftlorin garisiginda
cokmolorino  qgarsl  reagent kimi  todgiq Oyronilmisdir. Poliefirlorin struktur qurulusu
olunmasina osas olmusdur. muxtolif oldugundan onlarin ayri-ayriligda vo
1887 sayli 6zlldo ilk morholado kompozit  halinda  effektivliyi  todqiq
gazmadan c¢ixan quyularda ainmis neftin olunmusdur.
Codval 2
Quyu| Sixhig,| Donma | 20°C-do | HyOui, Neftin torkibi , % kiitlo
Ne-si | kg/m®| tempe- | ozlilik, % Asfal- | Qotran | Parafin | Qaliq
raturu, cSt ten neft
°c
1795 840- +17 - 110-130 yOX 1,825 | 3941 12,0- 80,9-
860 +18 12,5 82,3
2181 843- +18 - 115-120 yOX 2,0-30 | 5070 13,0- 77,0-
862 +20 14,0 80,0
2206 865- <0 22-24 8,0 7,0-80 | 4,050 - 88,0-
873 89,0
Todgigatlarda poliefirlarin neft tocribalords neftin igarisine salinmig silindrin

solventinds 5-10%-li mohlullarindan istifado
olunmusdur. Tadgiq olunan reagentlorin AQP
cokmolorinin - garsisint  almasi  effektivliyi
reagentsiz (kontrol) vo reagentlo aparilan

soyuq sothine yigilan ¢okinttlarin migdarinin
muqgayises ssasinda hesablanmisdir
(codval 3).
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Codval 3
Reagentin qgatilig1, g/t AQP cokuntularindan qorumatasiri, %
Poliefir 03 Poliefir 01 03/01
poliefirlarin garisigl
(1:1)
Reagentsiz - - -

25 28,6 15,0 34,1

50 56,0 38,1 63,4

75 66,0 57,3 67,2

100 70,6 66,7 74,8

MUsyyan olunmusdur ki, poliefirlarin AES-06 ingibitoru asagidaki

nefto 25-100g/t qatiligda olava olunmasi gostaricilara malikdir:
parafin ¢okmolorinin  66,7-70,6% -o kimi — 20°C-db sixlig, kg/m® - 900-910

garsisint amaga imkan verir. Poliefirlorin

birgo istifadosi zamani sinergetik tosir
mUsahido olunur — bu zaman parafin
¢cokmolorindon  goruma  tosiri 74,8%-0
yUksalir.

Laboratoriya todgigatlarinin naticalori
osasinda quyularda parafin  ¢okmalarinin
garsisint - amag udcln  poliefirlorin - neft
solventinds mohlulundan ibarst olan AES-06
ingibitoru yaradilmis vo madon sinaglari tgiln
tovsiys edilmisdir.

—  20°C-db kinematik 6zliil ik, mm?s
3,2-35

- SAM-1n kompozisiyada miqdari, % kitlo -

5,0-10,0
— Rongi - tind gehvayi
Holl olmasi -neftds vo neft mohsullarinda hall
olur

AES-06 ingibitorunun 2181 sayl
guyuda madon sinaglarinin naticalari cadval 4-
do verilmisdir.

Codvol 4
2007-ci il aylar Neftin hasilati t/gin AQP cokiuntulara gars! todbirlor
Isti neftlo islomolarin AES-06
sayl kompozisiyasinin
sorfi, I/giin
Sinagdan avval
yanvar 90,0 7 -
fevra 90,0 3 -
mart 105,0 3 -
aprel 100,0 2 -
may 94 2 -
iyun 94 1 -
Sinag dovrinds
iyun 94 - 110-120
iyul 106 - 110-120
avgust 105 - 110-120

Muayyan olunmusdur ki, ingibitorun
sinagindan avval quyuda parafin ¢okuntilarini
tomizlomok Ugln ayda 2-3 dofo isti neftlo
emal aparilmisdir.

AES-06 ingibitoru 5,0%-li mohlul
halinda dozator nasosu vasitosi ilo 110-120
I/gin sorflo (SAM-nin sorfi 60,0 g/t) quyunun
holgavi fozasina vurulmusdur. Sinaq dovrinds
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parafin ¢okmoloarinin garsisi aindigindan isti
neftlo emala ehtiyac olmamis vo quyu stabil
rejimdo islomisdir.

DDO-1887-do yeni quyularin istismara
verilmesi vo neft hasilatinin  artmasl  ilo
olagodar yuksok 6zIGIUKIO parafinli neftlorin
sualti boru xatti ilo nogli mosolalari aktual
olmusdur.
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Bu neftlarin nogli zamani yaranan asas
problemlor axinin temperaturu asagl dusdikdo

mohsulun  axiciliginin -~ azalmasi,  boru
divarlarinda AQP cokintdlorinin toplanmasi
ilo olagodardir.

Quyulardan hasil  olunan  mohsul
diametri 10" vo uzunlugu 2,0 km olan sualti
neft xotti ilo 6zlildon Umumi kollektora nadl

almaq Ucin istifads olunan poliefirlarin oldugu
nozora alinarag, sualtt boru xotti ilo noql
soraitine uygun +5°C temperaturda neftlorin
axiciligina reagentlorin  tosiri - Oyranilmisdir
(codval 5). Todgigatlarda poliefirlordon olavs,
boru divarlarinda ingibitorlu su qati amola
gatirmokla sulu mohsulun islatma
xUsusiyyatlarini yaxsilasdira bilon suda hall

olunur. Boru xattinin kegdiyi sahodo donizin olan SAM-dan (Sulfanol, Alkan) istifads
dorinliyi 60 metrdir. olunmusdur.
Oziildo hasil olunan neftin torkibindo
guyularda parafin ¢okmolorinin  garsisini
Codvaol 5
Sothi-aktiv SAM-In gatilig Neft garisiginin | Neft garisiginin
maddolarin adi % Hall olan axiciligl axicihigiin
muhit artmasl, dofo
Neftlarin - - 0,75 -
garisigi
reagentsiz
Poliefirlor 0,005 neft 0,92 1,23
Poliefirlor 0,005 neft 1,23 1,64
Alkan 0,1 su
Poliefirlor 0,005 neft 1,59 2,12
Sulfonol 0,1 su

Todgigatlarin noticalari gdstormisdir ki,
reagentlorin istifados ilo neftin axiciligini 2
dofadon COX artirmaq mUmkanddr.
Laboratoriya todgigatlari noticalorino osason

boru xottindo neftin noglini asanlasdirmagq,
AQP c¢okuntdlorinin garsisint amaq ugiin A-
SM  kompozisiyasl islonmis vo modon
soraitinds sinagdan kegirilmisdir (codval 6).

Codvol 6
Tarix Noagl olunan axinin miqdari, Tozyiq, atm
t/gln
neft | su giris | GIXIS
Todbigo godar
10.02.07 255,0 28,0 - 5,6-5,9
20.03.07 220,0 35,0 8,5-10,0 5,6-5,9
20.03.07-ci ildo xatto A-SM kompozisiya vurulmaga baslanmisdir
24.05.07 314 30 9,0-10,0 5,9-6,0
30.09.07 430 25 9,0-10,0 5,9-6,0
Sinag  dovrinds  ainan  modan Xattin giris (Py = 0,9-1,0 MPa) vo cixis (P =

molumatlari gosterir ki, reagentin istifadss
zamani boru xatti ilo nogl olunan neftin
migdarinin  ~2,0 dofo artmasina baxmayaraq

0,6 MPa) tazyiqglori stabil olmusdur.

Belalikla,

poliefirlar

asasinda

yaradilmis AES-06 kompozisiyasl |aboratoriya
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soraitinds todgiq olunmus vo DDO-1887-do
yerloson 2181 sayli quyuda modan sinaglari
aparilmisdir.  Ingibitorun sinagi  dévrindos
gquyuda AQP c¢okuntllori ilo  olagedar
murokkoablosmolor misahids olunmamis vo isti
neftlo omal aparilmasina ehtiyac olmamisdir.
Hasil olunan neftin sualti boru xatti ilo
noglini asanlasdirmag mogsadils yaradilmis A-
SM kompozisiyasinin madon sinaglari zamani
neft hasilatinin ~2 dofo artmasina baxmayaraq
mUrokkablagsmalar musahido olunmamisdir.
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Pa3pa6oTka KoMILIeKCa pelIeHni 11
NpeAoTBpaLeHUs] NapadUHOOTI0KEeHHIT
Npu 100bIYe U TPAHCNIOPTHPOBKe HedTell B
YCJIOBHUSIX MOpSI

N.M.Amu-3ane, M.A.Mypcaiosa,
II.A. Jamamos, M.dD.AcanoB

Pedepar

HccaemoBanue HAIPaBIICHO Ha
pa3paboOTKy HOBBIX COCTAaBOB HMHTHOWTOPOB
JUISL 3aIIMThl CKBRXKUHHOTO OOOpYIOBaHUS OT
napagpuHOOTIOKESHUN u obJeryeHus
TPAHCIIOPTUPOBKH J100bIBaeMbIX HepTel B
YCIIOBUSX MODSI.

W3yden coctaB u (HU3HKO-XUMHUECKHE
CBOWCTBa HeTEH, TOOBIBACMBIX B OTICITHHBIX
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CKBXHMHAaX W3 pa3IMYHBIX TOPH30HTOB.
[lokazano, uTOo wuccieAOBaHHbIE HePTH
SIBIISIFOTCSL  BBICOKOTIApA(UHHUCTBIMHU, ~ COZIEP-
KaHWe TBEPABIX mapauHOB  COCTaBIsET
12-14% wmacc u UMEIOT HU3KHE TeMIIEPaTyphI
sacteBanms (+17 + +18°C).

Ha OCHOBaHHUH pe3yJIbTaTOB
KOMIIJIEKCAa MPOBCACHHBIX nuc CJIG,Z[OBaHI/Iﬁ
paspaboTtaH COCTaB WHTUOUTOpA

napapunootnoxkennit AES-06 Ha ocHOBe
NOIMI(GHUPOB PA3TMYHOTO CTPOCHHUS.

YCTaHOBJIEHO, YTO TPU JO3MPOBKAX
AES-06 75-100 r/ToHHA peareHT
npeaynpexaaeT napadhuHoOTIoKeHHE 10 75%
U BBIIIIC.

Jmurensaele  ucnbiTanne AES-06 B
CKBRXHMHE  TOATBepAMIH  3()(HEeKTUBHOCTH
IEUCTBHS NPEITI0KEHHOTO HHTHONUTOPA.

Hccnenosan, pazpaboTan u
anpoOMpPOBaH B  IPOMBICIOBBIX  YCIOBHSAX
coctaB wumHruoburopa ASM, npenynpex-
TAIOUIMH OCJIOKHEHMSI TIPU TPAHCHOPTUPOBKE
no0bIBaeMOi Tponykiuu ¢ matdgopmer 1887
0 TIOZIBOTHOMY TPYOOTIPOBOTY.

HccnenoBanust mMoOKasajid, YTO COCTaB
[MAB - A-SM no3Bomsier  yiydIiuTh
TEKy4eCTh TPAHCIIOPTUPYEMBIX HeTel Ooiee,
4yeM B 2 pasa.

[IpoMBICTIOBBIC HCHBITAHWS pearcHra
A-SM 1npu TpaHCHOPTUPOBKE J00BIBaEMOM
npoayknuu ¢ maatgopmel 1887  mo
MOJIBOTHOMY TPYOONPOBOAY UIMHOM 2 KM U
nuamerpom 10" mokazanu, 4TO ¢ MOBBIIIICHUEM
o0beMa TpaHCTIOpTUpyeMoil HedTH ~ B 2 pa3a
JaBJICHWE Ha BXOJAE M BBIXOJE ITOJBOJHOTO
TpyOONpoOBOJa  OCTaBaJoCh  CTaOWIJIBHBIM,
HUKAaKHX OCJIOKHEHUH HE HAaOJII01aI0Ch.

Development of complex solutions for
paraffin accumulation elimination at
offshore oil production and transportation

.M .Ali-zade, M.A .Mursalova, P.A.Dadashov,
M.F.Asadov

Abstract
Study is directed to development of

new inhibitor compositions for paraffin (wax)
accumulation protection of well equipment
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and produced oil transportation easing under
offshore conditions.

Composition and physical-chemical
properties of oils, produced by different
horizons separate wells is examined. It is
shown that examined oils are high-paraffin
(content of hard wax is 12-14% of mass) and
have low congelation (pour)  point
(+17++18°C).

On the grounds of carried out complex
study AES-06 paraffin accumulation inhibitor
composition is developed on the basis of
different structure polyethers.

It is established that at 75-100 g/ton
AES-06 dosage reagent prevents paraffin
accumulation up to 75% and more.

UOT 622.276.74

Continuous tests of AES-06 in the well
confirm efficiency of suggested inhibitor.

A-SM inhibitor composition preventing
complications at obtained product
transportation from platform No.1887 through
underwater pipeline is investigated, developed
and approved under field conditions.
Study shows that A-SM  surfactant
composition alows to improve fluidity of
transported oils more than 2-fold.
Field tests of A-SM reagent at obtained
product transportation from platform No. 1887
via underwater pipeline of 2 km length and 10
inch diameter showed that at 2-fold increase of
transported oil volume on underwater pipeline
inlet and outlet pressure was stable and no
complications were observed.

YENI TIXAC TOMIiZLO9YON QURGU VO ONUN TOTBIQININ
NOTICOLBRI HAQQINDA

E.M.Abbasov, Q.H.ibadov, R.9.Zeynalova, Y.Q.Davudov

Quyularin  istismardan dayanmasina
Sobob olan amillordon biri do onlarda qum
tixacinin yaranmasidir. Laydan golon qumun
bir hissosi mayeilo yer sothino gixarila bilmir,
0 cOkarok qum tixaci yaradir. Quyularin qum
tixacindan tomizlonmasi adston yuma tsulu
Vo yatixac tomizlayan qurgular ilo hoyata
kecirilir.  Uzun middot islonmads olan
yataglardan istismar edilon quyularda lay
tozyiqginin asagl dismosi noticosinds tixaclarin
yuyulmasl zamani moalumdur ki, yuyucu maye
laya udulur ki, bu da olavo olarag bir ¢ox
cotinliklor yaradir. Belo ki, udulma zamani
quyudibi  zonanin stxurlar  dagilir, maye
dovrani  zoif oldugu Ucln mayeds asili
voziyyatdo olan  qum donaciklori vo diger
suxur girintilari yuma dayandirildigdan sonra

yenidon quyu dibino ¢okib slizgaci tuta bilor.
Digor torofdon yuma zamani maye nefti laya
sixisdirir, sonradan istismara buraxilan bu
guyular uzun middat su verir va neftin quyu
dibins axini ¢atinlasir[1-5].

Moveud tixac tomizlayan qurgularin
totbigi ¢ox vaxt gozlonilon noticalori vermir.
Ona gora do “Quyularin istismar Usullarinin
layihalondirilmosi  vo  optimallasdiriimas:”
sOboasi tarafindon udma gabiliyyati yiksok olan
guyularin tixacdan sirstlo (avvalkilordon an
azl 4 dofa tez ), hom kanat vo hom do NKB ila
isloyon  yeni, modernlogdirilmis  “Tixac
tomizloyan qurgu” (TTQ) islonib
hazirlanmigdir  (sokil 1). Qurgunun texniki
gostoricilari codval 1-do verilmisdir.
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Codval 1

Gostaricilarin adi

Gostaricilarin giymoti

Sifrosi

Quyuya buraxiima darinliyi
NKB-I ilo birlosmonin névi
Maksimal xarici diametri, mm
Kiplasdirici halgalor

Uzunlugu, mm
Cokisi, kq

TTQ
Mahdudiyyat yoxdur
Yivli, NKB-73

90

T'OCT 9833-73 6zro
060-065-30
065-065-58
040-045-30

1300

35

Tixac tomizlayan qurgu : cevirici 1,
yuxarl lule 2, gayka 3, yay 4, dayaq 5,
gapadici 6, asagl lulo 7, kdynok 8, tixac 9,
uclug 10, vint (M8) 11,12,13 vo 14,15,16
Kiplasdirici halgolordon ibaratdir.

Iso baglamazdan ovvel qurgunun
toyinatina uygun olarag tixacla tutulmus quyu
secilir, todqiq edilir (maye soviyyas vo onun
yaratdigl hidrostatik tozyiq, tixacin
hindurltyt, istismar komorinin  voziyyati
mohlrlo misyyan edilir), qurgunun dizgin
yigilmasl vo lulonin hermetikliyi yoxlanilir.
Yayin is¢i quvvasi tonzimlonir. Bunun Ggln
gayka 3 (sokil 1) 35-40 dovr baglanmalidir.
Is¢i voziyyostindo yayin boyu 270 mm
olmalidir. Qurgu nasos-kompressor borularina
baglanarag ya boru komori vo yaxud kanatla
quyuya buraxilir.

Qurgu quyunun boru arxasinda
yerlagson maye situnu ilo quyuya buraxiimig ici
bos borularin icarisindoki tozyiglor fargine
(disgUsiine) osason isloyir. Asagl lulonin 7
Kiplagdiricilori 15 holgavi fozani
hermetiklogdirdiyi Uglin qurgu tixaca catana
godar borularin icarisi maye ilo dolmur. Qurgu
tixacin Uzorino oturdugu zaman borularin
agirhgindan yay sixilir. Bu zaman luls 7
asaglya dogru harokat edorok asagl kdynoyin 8
genislonmis sahosina ¢IxIr va borularin ici ilo
boru arxasi foza arasinda hidravlik olage
yaranir. Boru arxasinda yerloson maye siiratlo
asagl koynoyin arasinda yaranmis halgovi
sahodon kegarok borulara dolur vo belaliklo
boyuk tazyiq dizguslu yaranir
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Vo naticado qum va digar tixaclar sorularaq
NKB-na doldurulur va quyuda olan tixac
tomizlonir.  Qurgunun  atinda  boslug
yarandigca boru komori asagl horokot edir.
Borularin  asaglya dogru horoksti tam
dayandiqdan sonra har ehtimala gars! qurgu bir
neco (3-4) dofo do gadirilib endirilir. ©gor
boru kemoari asagl horokot edirss yeni borular
olava edilir, sonra qurgu quyudan cixarilir,
borularin va qurgunun icaris bosaldilir. Qum
tixacl tam tomizlonmayibso qurgu yoxlanaraq
yenidon quyuya buraxilir vo gum tixacinin
tomizlonmoasi omoliyyati tokrar olunur.

Qaldirma omoliyyatinda i¢i  dolu
borularin isci meydancanin, eloco do otrafin
cirklanmoasinin, quyu agzinda islayan isgilarin
islanmasinin garsisini amagq mogsedilo tixac
tomizlomo texnologiyasina sicranti aleyhino
islonmis xisus tortibat-“yubka’ (sokil 2) daxil
edilmisdir. “Yubka’ ici maye ilo dolu
gadirilmis borunu agarkon sonuncu bir negs
yivi agmazdan ovval boruya geydirilir. Bu
zaman 0 hom borunun govdosini, hom do
elevatora oturdulmus  novboti  borunun
muftasini blrdyarok hermetiklosdirir. Acilmis
boru “yubka’nin icarisinds olmagla qgaldirilir
va maye |Ulodan kegmokla kanara axidilir.

Yer Uzorino galdirildigdan sonra gayka
3 ( sokil 1) sona godor agilir vo qurgu arxasl
Usta yera vurulur. Bu zaman asagl lllo 7 genis
sahays cixdigina goro qurgunun ldlesi aciq
vaziyyata golir. Qurgunun ic¢i su ilo yuyulur,
Kipgaclor yoxlanir, asagi llo vurularag yering
oturdulur vo gayka 3 baglanaraq qurgu isci
voziyyato gotirilir. Hermetiklik yoxlandigdan

Qurgu kanatla buraxildiqgda asagida
gostarilon gaydada montaj edilir. Qurgu 5 bir
neco odod nasos-kompressor  borularinin
(NKB) 4 ucuna baglanarag quyuya buraxilir
(borularin diametri vo minimum sayl quyuda
olan tixacin hacmindon asili olaraq goturdl ir).
NKB-nin yuxarl ucuna hava klapani 3, ondan
sonra mexaniki yas 2, ona iso kanat uclugu 1
baglanir. Hava klapaninin funksiyasi borular
asagidan doldugca onlarin igorisinds olan
havani  boruarxasi fozaya  Gtlrmokdon
ibaratdir.

Bu proses belo bas verir. Qurgu qum
tixacina cataraq horokoto gotirildikdon sonra
(galdinb-endirmo yolu ilo) tixac bos borulara
daxil olur vo onun igarisinds tozyiq todricon

sonra (su tékmeokls) qurgu novbati tomizlomos
amaliyyatinaverilir.

Kanatla islomonin texnoloji sxemi sokil 3-do
verilmisdir.

= -
o /4
[o S [ij;]

Sok.2

l-asilan, 2-gilz, 3-dostok, 4-qifil,
5-1Ulak, 6-petla, 7-kiplasdiricilor

artmaga baslayir. Tozyig mioyyan hoddo
catdigdan sonra hava klapaninin porseni yayi
Sixaraq govdonin igarisinds yuxarlya dogru
horokat edir vo bu zaman porsenin tzorindoki
desik ilo Ust-tsta duslr ki, naticodo borularin
igarisindoki hava boruarxasi fozaya buraxilir.
Mexaniki yas iss qum tixacini
dagitmag t¢ln vurulan zarbalari giclondirmoak
Vo qurgu ilisarso onu azad etmok mogsodilo
sxemo daxil edilmisdir. Mexaniki yas bir-
birinin icorisindo teleskopik  yerlasdirilmis
forgli diametrli NKB-dan ibarstdir (89x60
mm). Kanatla islodilon qurgu yer Uzorino
galdinlan zaman borularin igorisinds hava
(gaz) olmasi ehtimalini vo bunun da tohlika
yarada bilocayini nozors alarag, hava klapanini
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yas ilo birlikdo todricon agmag, hava
bosaldigdan sonratam agib ¢ixarmag lazimdir.

— I —
s 2
=
T
=
M

Sok.3

Lay tozyigi nisboton ylksok olan
guyularin tixacdan tomizlonmasi zamani bu
gurgudan istifado edildikds agiq fontan
ehtimalini nozoro alaraqg ona garst mivafiq
tohlUkasizlik  todbirlori  gordlmalidir  (mos:
guyu agzinda preventor, hidravlik baslig va s.
qurasdiriimalidir).
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Todbir (tomizlomo omoliyyatl) basa
catdigdan sonra galdirib-endirmalarin sayi, bir
reysso tomizlonon tixacin hocmi, quyunun
monimsonilmo muddati, amoaliyyatin sadaliyi
Vo tohlikasizliyi, ekoloji alverisliliyi, quyunun
Istismar gostaricilari va s. su ilo yumaya vs ya
digor movcud tixac tomizloyon qurgularla
muqgayiso edilorok qurgu vo texnologiyanin
effektivliyi giymatlondirilir.

Yeni tixac tomizloyon qurgu (TTQ)
“Neft Daslar”” NQCi-do 1563 sayli quyuda
muvaffagiyyatlo gebul sinagindan kegcirilarok,
guyularin  barpa olunmasi  Ucln tixac
tomizlomo texnologiyasinin bir névi kimi
modanlards genis totbiq edilmos tovsiya
edilmisdir.  Islonib  hazirlanmis  tixac
tomizloyan qurgunun konstruksiyasi sads olub,
etibarlidir vo onu istonilon darinliys buraxaraq
islotmaya imkan verir.

Islonmis  yeni tixac tomizlomo
texnologiyasi va qurgusunun neftgixarma
idaralorinin quyularinda tatbigi bu omoliyyatin
az xorclorlo, sado vo effektiv yerino
yetirilmosine, neft vo gaz haslatinin
artirlmasina imkan veracokdir. Yeni tixac
tomizlomo qurgusunun vo texnologiyasinin
modonlordo genis totbiq edilmosi  Uglin
“Texnoloji Reglament” (TR 1669347-59-
2008) hazirlanarag tosdiq edilmis vo “ Azneft”
IB-nin NQCI-no verilmisdir.

2008-ci ildo gobul sinagindan sonra
kecon dovr orzindo qurgu “Neft Daglart”,
“Abseronneft”, “28 May”, “N.Narimanov” va
©.0Omirov adina  NQCI-lorin  hasilat
quyularinda muvaffogiyyatlo tothiq
olunmusdur. Qurgunun totbigino dair bozi
molumatlar codval 2-do verilir. Codvaldon
gorandiyd  kimi,  todbirin  apariimasi
noticasindo quyularin  yumaya nisboton tez
Monimsama muddotlarinin, tixaclarin
tomizlomo reydorinin  say1 azalmis, Is
rejimlori sabitlosmis, hasilatlar iso artmisdir.
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Codval 2
Sira| Quyu | Todbirin Tixacin Dy, Y umaya Neft hasilati, t/gln Tixacin
Ne Ne aparma | tomizlonmo | dilymo | nisboton tez | Tadbirdon | Tadbirdon | tamizlonmo
tarixi intervali ManimSoma avval sonra reyslarin
muddati sayl
gun
1 2 3 4 5 6 7 8 9
9.9mirov adina NQCJ
1 | 1364 | 11.10.08 | 468-500 4 4 14 1,7 2
2 | 1862 | 11.10.08 | 440-515 6x5 3 0,6 0,7 3
3 319 | 21.11.08 | 679-706 6 4 0,5 0,6 3
4 274 | 28.11.08 | 330-350 4 5 0,3 04 1
5 | 1839 | 08.08.08 | 595-630 6 5 0,7 0,9 2
6 | 1830 | 14.11.08 | 589-600 6 3 1,6 18 1
7 309 | 01.12.08 | 650-710 6 4 0,5 0,6 2
8 979 | 10.06.08 | 895-923 4x6 10 0,5 0,6 2
9 88 10.12.08 | 642-659 4 4 04 0,5 1
10 | 1024 | 14.12.08 | 420-462 6 8 0,2 0,2 1
11 | 1387 | 13.12.08 | 547-563 6 12 0,7 0,8 1
12 | 1339 | 15.12.08 | 941-970 6 14 0,1 0,2 2
13 | 1806 | 16.12.08 | 440-520 5 7 04 0,5 3
14 | 2108 | 16.12.08 | 658-667 5 5 0,1 0,2 1
15 | 319 | 17.12.08 | 428-465 4,5 4 04 0,5 2
16 46 18.12.08 | 598-620 4 4 04 0,5 2
17 | 1532 | 20.12.08 | 1093-1137 | 6x5 3 0,9 1,0 1
18 | 1396 | 20.12.08 | 452-454 6 3 0,3 04 2
19 | 1361 | 18.12.08 | 500-528 6 2 0,2 0,3 1
20 | 1835 | 26.12.08 | 762-791 6 4 0,2 0,3 2
21 | 1881 | 25.12.08 | 962-970 5 5 0,5 0,6 1
22 | 1339 | 23.12.08 | 951-962 6 4 0,1 0,3 1
23 | 1364 | 29.12.08 | 493-500 4 4 15 1,7 1
24 | 1872 | 08.12.08 | 824-830 5 4 0,5 0,6 1
“Abgeronneft” NQC/
1 783 | 02.11.08 | 587-601 8 5 0,2 04 1
2 934 | 19.11.08 | 350-368 6 3 04 0,6 1
3 955 | 07.12.08 | 360-469 5 3 0,8 1,1 1
4 917 | 21.12.08 | 290-335 6 5 04 0,6 2
5 72 19.12.08 | 455-460 4/8 9 0,1 0,3 1
“Neft Daslar” NQCJ
1 | 2199 | 12.11.08 | 1102-1131 5 3 3,2 4 1
2 469 | 13.11.08 | 299-330 6 3 2,0 3 1
3 | 1921 | 27.11.08 | 304-328 5 2 2,6 3 1
4 | 2018 | 01.10.08 | 477-486 6 3 1,3 2 1
5 | 1807 | 05.10.08 | 346-390 5 2 1,3 3 1
6 | 1805 | 06.10.08 | 540-593 5 2 3,8 5 1
7 839 | 07.10.08 | 319-329 5 3 1,3 3 1
8 | 2184 | 27.10.08 | 764-772 5 2 3,8 8 1
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IIpoOkoouncTHTEILHOE YCTPOIICTBO HOBOI
KOHCTPYKIHHM U Pe3yJabTAThI €ro
NPUMEHEeHU

9.M.A00acos, I'.I'.10agos, P.A.3elinanosa,
I0.I".laBynoB

Pedepar

OkcruryaTanyss HE(QTSHBIX CKBAXHUH C
OONBLINM COZAEp)KaHUEM IeCKa B NMPOTYKIUU
COIIPOBOKIAETCS  O0pa30BaHMEM IE€CUAHOU
npoOku. OUnCTKa CKBAXKUH, HAXOIAIIMXCS B
JUINTEIBHOM OJKCIUTyaTallud, OT II€CUaHBIX
npoOOK  sABJIsIETCS  aKTyalbHOM  3amadeit
HeTera30BOH MPOMBIIUICHHOCTH W PEIICHHE
ee TMO03BOJIIET HE TOJBKO  O0ecrnedyuThb
JUTUTENTEHYIO0 paboOTy CKBaXKHH, HO M TIOJTYYHTh
3HAYUTENNbHBIH SKOHOMHUUECKUH 3 DeKT.

Jns  ounctkum 3200 HEPTSIHBIX
CKBRXHMH OT IecyaHOW MPOOKH B HacTosIlee
BpeMsi  TPUMEHSIOTCS pPa3UYHBIE KOHCT-
PYKIMH TPOOKOOYHCTUTENBHBIX YCTPONCTB.
OpHako 3TH yCTPOMCTBA MMEIOT HEBBICOKYIO
MIPOU3BOIUTENBLHOCTD, OTPaHUYEHHYIO
BO3MOXKHOCTb ¥ HETOCTaTOUYHO 3(PPEKTUBHBI.
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Js yCTpaHEHUS OTMEYEHHBIX
HEJ0CTaTKOB oTAesioM «lIpoekTupoBanue u
OIITUMU3ALIH CIoco00B  DKCIUTyaTaIlH

CKBaXMH» pa3pab0oTaHa U BHEIPEHa HOBas,
Oosiee MPOCTOST KOHCTPYKLUS MPOOKOOUUCTH-
TEIILHOTO yCTpoMcTBa. JlaHHOE yCTpPOMCTBO
tuna TTI ornumyaercs OT CyLIECTBYIOLIUX
IPOCTOTOM  KOHCTPYKLHH,  HaA&KHOCTBIO,
JETKOCTBIO B OKCIUTyaTallud U  BBICOKUM
ko3 hUeHTOM MTOJIC3HOTO JEHCTBUS.
JXenoHKy MOXXHO CIyCKaThb B CKBAKMHY Ha
mro0yro TyOMHY, Kak Ha KaHaTe, TaKk W IpHU
MIOMOIIIM HACOCHO-KOMITPECCOPHBIX TPYO.

Ycrpoiicteo  (TTI) COCTOUT W3
NEepEeBO/IHUKA, BEPXHEro CTBOJIA, TalKH,
MPYKHHBI, OMOPBI, MEPEKPBIBATEINS, HUKHETO
CTBOJA, pyOamKu , NpoOKH, HAKOHEYHMKA,
BUHTOB (M8) M yIJIOTHUTEIBHBIX KOJICII.

[TpueMouHble HCHBITAHUSA YCTPOWCTBA
yCIIeNIHO TpoBeneHbl Ha ckB. Ne 1563 HI'IY
«He¢t Jamutapsi». CocTaBlieH U YTBEPXKAEH
PYKOBOJICTBOM 1o «A3He(TH»
Texuonornueckuii Permament TP (1663347-
59-2008) i MIMPOKOTO TMPUMEHEHHUS Ha
MIPOMBICTIAX.

B 2008 romy ycTpOWCTBO yCHEUIHO
BHeapsuloch B ckBakuHax ~ HIIY «Hegr
Hanutaper», «AoOmepoHHe(pTs», «28 Mas»,
nM. H.HapumanoBa u um. A.Amuposa.

[IpumeHeHne  HOBOrO  YCTpOMCTBA
MO3BOJIMJIO COKPAaTUTh YHMCIO percoB s
OUUCTKU MPOOKH, CTAOWIN3UPOBATH PEKUM
paboOThl CKBaXWMHBI M CHU3UTh BpeMs ee
OCBOCHUSI.

New construction desanding unit and
results of its application

E.M.Abbasov, G.G.Ibadov, R.A.Zeynalova,
U.G.Davudov

Abstract

Operation of oil wells having a large
content of sand in their production is
accompanied by sand bridge. Desanding of
long-term operated wells is actual problem of
oil and gas industry and its solution would
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permit not only prolonged well operation but
yield significant economic effect.

At present different construction
desanding units are obtained for bottom —hole
cleaning but these ones has not high
productivity, emitted possibilities and are not
enough effective.

To remove abovementioned
shortcomings new more simple desanding unit
construction was developed and introduced by
«Designing of operation and optimization
methods» department.

Given TTG wunit is differed from
existed ones by simple construction,
reliability, easy operation and high coefficient
of performance. Cleanout bailer setting can be
done to any depth both by rope and by tubing.

YK 622.276.031:532.546

TTG unit consists of sub, upper stem,
nut, spring, support, overlapping apparatus,
lower stem, jacket, plug, shoe, screws (M 8)
and sealing rings.

Accepting testing of the unit was
successfully carried out on «Neft Dashlary» oil
production Company (NGDU) well No.1563.
Technological regulations TR (1669347-59-
2008) under «Azneft» Industrial Association
(IA) leadership were drawn up and approved
for field extensive application.

The unit was successfully introduced in
«Neft Dashlary», «Absheronneft», «28 May»
and named after N.Narimanov and A.Amirov
production companies wells.

Use of new unit permits decreasing
numbers of runs for desanding, well condition
stabilization and its completion time reduction.

YU CJEHHOE PEIIEHUE 3AJIAYM O IBUKEHUU I'ASUPOBAHHOM
AKNIKOCTHU K CUCTEME HECOBEPHIEHHBIX CKBAKUH
B MHOTI'OIINIACTOBBIX 3AJIEZKAX

P.H.KanbipoB
B nocnegnee  Bpems  Oousblioe npu HaJIMYuu MEXIy HUMU
BHHUMaHHE yIeIsIeTCA pa3paboTke TUAPOAUHAMUYECKOHN CBS3U.
3¢ (HEeKTUBHBIX YHCIEHHBIX AaNTOPUTMOB st CootBercTByIOIIasi KpaeBasi 3ajaya

pelIeHnus 3ama4 O JBMKCHHH Ta3UpOBAHHOM
KHUJKOCTU B  MHOTOIUIACTOBBIX  3aJIeXkKax.
Haubonee ymaunbie pa3HOCTHBIC METOIBI IS
MoJeen OJHOMEPHOM u JIBYMEPHOM
MHOro(asHoil (uiabTpanuu TNpeaokKeHb X.
Asmsowm, K. Cerrapu, b.B. llanumossiM, P.H.
Kamom, A.C. Kynnunos, I1.B. Uunensmanom
u ap. Tpexmepuble MHoOrogasHble 3a7auu
MIPOTHO3MPOBAHUS, aHAIM3a U PEryJIUPOBAHUS
pa3pabOTKH MECTOpOXKIeHU HedTH | Taza
npoBozsaTcss B paborax M.T. Abacoma, I'.B.
lNony6esa, K.H. Jl>xanunosa, A.M. Kynuesa,
C.H. 3akuposa, 3.C. 3akupoBa u 1p..

B HacTosimei cratbe paccMaTpuBaeTCs
pelieHue 3aJauyd  TPUTOKA Ta3UPOBAHHOMN
HepTH K CHUCTEME HECOBEPIICHHBIX  I10
CTETMEHH BCKPBITUS CKBRXHH B 3aKPBITHIX
3aJIe’Kax, COCTOAIIMX W3 HECKOJBKHUX IUIACTOB

paccMaTpuBAETCS B TPEXMEPHOW IMOCTAHOBKE.
[IpocTpaHCcTBEHHOCTH JBUKEHUS
00yCIIOBICHa HECOBEPIIIEHCTBOM CKBAKUHBI U
MHOI'OITACTOBOCTBIO  3ajexu.  M3BecteH
o0mui eour KaXX10i1 CKBa)KUHBI,
MOJIyYEHHBIM M3 BCEX IUIACTOB M CUYUTAETCH,
9TO 3a0O0WHBIC NaBIICHUS CKBAXXUH BO BCEX
miactax paBHbl. B Takoil  MOCTaHOBKE
HEJINHEHBIE 3aa4U HECTAILMOHAPHOMN
¢unIbTpauu ra3upoOBaHHOMN XKUAKOCTU paHee
He OBUIM wHcchefoBaHbl. MeTonuka pacuera
HECTAllMOHApHON (UIbTPALIUU Ta3UMpPOBAHHOMN
KHUJKOCTH TPU COBMECTHOM pa3paboTke
HECKOJIBKHUX H30JIMPOBAHHBIX MJIACTOB
ocBelneHa B paborax [4-5].

YUucneHHbIA  METOH,  HCHOJb3yEMBIN
3/1€Ch, OCHOBaH Ha MIPUMEHEHUU
SKOHOMHUYHBIX Pa3HOCTHBIX cxeM. IlycTe
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po,a("rxz’xs) '

2%3’ GO,a(Xl’XZ’XIB)
03HAYalOT COOTBETCTBEHHO JAaBJICHHSI U
He(TEHACBHIIICHHOCTH,  COOTBETCTBEHHO B
MPOU3BOJLHOM TOYKE O -TO IIacTa IpH
TEKyIIeM BpeMeHHM | W Tpu HadaIbHOM
Bpemenu t=0, qa V(‘E) - nebutr HedTH O -TO

,

Po X1 XpXgT)
ca(xl,x X r) u

miacTta Io VvV -Oi CKBa)KUHE, qv - 3aaHHBIN

0o0ImMil NeOUT IO V -0M CKBa)KHUHE, k20L (Ga)

IJIacTa IpU TEKyIIeM BpemeHu t, B(x (pa) -
00bEeMHBINH KOA(PGUIHEHT HEePTH, P1g, (pa) u

plo - INIOTHOCTb Trasa O -ro IUJ1aCTa IIpHu

TEeKylmeM BpeMeHH | W B HOPMalbHOM
YCJIOBHH, Soc (pa) - pacTBOPUMOCTh Ta3a B
h —h —
o a-1

. CTEIICHB

HehpTm o -TO TMIIAcTa,

MOIIHOCTH O, -TO IUIACTA, bv

BCKPBITUS YaCTH 3QJICKU V -0l CKBaKWHOM, H,
L u B—rtonmuua, nnauHa | IIMpUHA KOHTYpa

" kj_a (Ga) (azosere  nponmaemocty, 3aleku, My — TOPUCTOCTh, t -  Bpems
COOTBETCTBEHHO HEe()THM M Trasza o -To IJiacra paspaboTKH.
Tpu Tekyiem BpeMen t, K,  — aGconroTHas Metoznom  pacmpezeneHHoro  ae0uTa
Oal pelieHue 3a7a4u CBOJUTCS K
POHMIAEMOCTE, U, (p o ) M1 (p o ) - WHTEIPUPOBAHUIO CHCTEMBbI YPABHEHUM:
BSI3KOCTH, COOTBETCTBEHHO HE()TH M raza o -ro
% 0 pla(pajk%ckla(ca] +Soa(poa)k0ak20c(ca) 6pa _
J:18xj uloc(pocJ HZa(pa)Ba(pa) aXj (1)
0 Soc poc
T ploc(pockl_coc)_ o |
ot Ba poc
g 0 koqkzq(ca)\ﬁpa _ 0 .
j=1ox. | Mo (paboc(poc)axj or| B fpocj @

6 =0

pa:pO,oc’ o %00 "PH =0

op op
_(x:O’ npu X :O’—(x’zo’ pu X =L,
OX 1 OX 1

1 1
op op
_a:O’ pH X =O’_0L=O, npu X =B,
OX 2 OX 2

2 2
op4 op
—= =0, npux :O,—n:0, mpu X, =H,
OX 3 OX 3

3 3

(4)
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VO =X )3X5 — Xz,v)[c(xs by v TG ba,v,Z)}’

pa - pa +1
kZa apa _ k205+1 8pa+1

MogBy 3 HMop iByi1 O3

MpH X5 = hi’ ®)
ql,v JrqZ,v +...+qn vV =qv’

M (6)
Py =9,
31ech,
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N — 9UCI0 B3aMMOICHCTBYIOIINX ILIACTOB,
| , — 4KCIIO CKBaXHH, N, - YMCIIO BCKpbIBA-

0

€MBIX IUIACTOB V -Oll CKBaXXKUHOH, boc -

CTEMEHb BCKPBITUS V -OH CKBaKUHOU B O -OM

miacte, 0 W o - ¢ynkuun [upaka wu
XeBucaiia COOTBETCTBEHHO,

Po Kot Moot

"[:—’ =

2 P~ KA b

MLk, 0700
Bropoii umeH B 1paBoM  4YacTH
ypaBueHus  (2) paBHsSeTcs  HyJII0, 3a
WCKITIOYEHUEM TOYEK CKBaXHH. 3HAYCHUS
qoc,v(r) HEW3BECTHEI. paV:(pV(r) -

IaBJeHUs Ha 3a00sx
BCEX IUIACTax paBHBI H
HU3MEHSETCS TOJNBKO BO BpeMeHH. Bce
BenmmuuHbl  3amaun (1)-(6)  sBisrorcs
0e3pa3MepHbIMH, BEIHYHUHBI C HYJIEBBIMU
UHJIEKCAMM SIBJISIFOTCS XapaKTePHBIMU
BeIMYMHAMHU (Hampumep, Po - HaYalbHOE
nasienne B Mpa, ko=1 MKM?, tno=1 Mpa cek u

T.I.).

JInst YUCIEHHOTO pelIeHHs CUCTEMa
(D-(8) peoOpa3oBhIBAIACH METOI0M
HCKITFOUCHUSI HEHU3BECTHBIX, KOTOPBIMHU
SIBJISIFOTCSL  TIPOM3BOJHBIC OT JIABJICHHS U

IIOKa3bIBAcCT, 4qTo
CKBaXXHHBI BO

HACHIIEHHOCTH 10 Bpemenu [1-2]. Torma
YPaBHCHUC OTHOCHUTCIBHO JaBJICHUA
noysydaercs  CleAylommM  o0pasoM: U3

ypaBHEHUsI, MOJTy4YEHHOT0 cyMMupoBanuem (1)
u (2), uckmoYanuch BeTUYUHBI OG /Ot ¢
MOMOIIBIO ypaBHEHHIA (2).

S, d
_pO B pODOLE_pOB o P pOO o

a
rae Fo=(-Fy) ° % 2 g, 07 g0 X
K00 20 K00 1610 vy
Fl_ 1+s |+ b b
MZOLB o “1(1 [G(XC’)_ (x,v,l)_c(x?u_ oc,v,Z)}
kO k2
F2 =% <0 F3—1+S B P10’ VpaBHEHUE OTHOCHTENBHO
H 2aB a HACHIIIEHHOCTH MMEET BUI:
g 0 (F 6p(x B 1 aGa o dB ap
J=18th 2 o | By ot B2 dp ox
o 9)
0 |
0 8(X, =X, )3(Xe —Xs No(x,—b  )—o(x,-b )
+ b Vélq v 1 Ty 2 2,v 3 a,v,1 3 a,v,2
v V=
Beenem CETKY, PaBHOMEPHYIO o
IPOCTPAHCTBY U HEPABHOMEPHYIO MO
BpEMEHH:

0 5.1 =Xy X0 %5

i=O,ZL2,...,Nj |’ j:O,ZLZ,...,Ni I’

D / X1 = iAX, Xp = AX

1=012,.,N, 1}

o X3 =18Xs,
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k-1
= X Ay,
i=0
[Tocne sToro mckomble (QYHKLIUU P,

Ty k=12,...

a=12,...n 3aMeHAIOTCA CETOYHBIMU

(K)o, &K
Ij| Ij|

NPaBOM YacTH ypaBHEHHUS (2) — BBIPAKCHUEM: .

u o
o
GbyHKIMAMU P a BTOpPOM uJeH B

q [c(x 1i li,l)_o(xli _X],i,Z)}X
> [G(XZ,j -X

i,J'

Qg

b AX, .Ax
v

. 2,j0) "%y *Xz,j,z)}x
Lim2,]

[G(X |~ ba,v,Z)}

| = (l v,l)_c(x3,| B

Pemrenne 3aga4uun OCYHICCTBIIACTCA
MCTOAOM JIOKAJIbHO-OAHOMCPHBIX CXCM. HpI/I

HanpasjieHud (0JHOMEpHas cXxeMa) MOAPOOHO
ormucana B [2, 5]. [Toatomy 31ech OCHOBHOE
BHUMAaHUE yJENACTCS Ha  OMNPECICHUIO
HEU3BCCTHBIX [[aBHCHI/Iﬁ no 1JraCtaM IIpu
3aJaHHOM 00I1IeM 1edure.

B pesynbraTe anmpokcumMaudd U
JIMHEapU3aIliH TIOTyUYCHHOM 3a1auH TT0JTyYCHBI
CUCTEMBI Pa3HOCTHBIX YpaBHEHUU c
MaTpHIIaMH, OTJINYHBIMU oT
TpeXIUaroHaIbHbIX. Heo6xoaumo
npeo0pa3oBaTh OCHOBHYIO MAaTpHUIly O3TOU
CHCTEMbI B TAKyI0 MaTPHILy, K KOTOPOH MOYKHO

ObUIO OBl TMPUMEHUTH YCTOMYMBOW METOJ
nporosku. Jlomyctum, 9to o nunauu | y3namu
CKBaYKUH SABIIAIOTCA

{(iv,jv,l)/ v=l,2,...,|0}. Torna nmomy4yum
CJICAYIOLIYIO cucreMy  anreOpanyecKux
YpPaBHEHU:

3TOM  METOJWKA  pEIIeHHsT B  OJHOM
AR p(k+173) (k) [(k+1/3)  p(k) (k+1/3) _ (k)
S p -Fr7
I]|Ij|— IJ|I]| Ij||j|+1 ]l
(k +1/3) (k +1/3)
pl,j,O cxlpl 1 a1’
(k+1/3)_ (k+1/3)
Pi i, N Fa2Piing -1 a2 (10)
(k +1/3) (k+1/3) (k+1/3) _
qlv q2,v +"'+qnv,v =4,
(k +1/3) (k +]JS) (k+1/3)
P; N
,J ,J N AL
[TepBoie Tpu ypaBHeHus cuctemsl (10) C oTOH 1EeNBI0, UCTONB3YS (OPMYJIBI
SBIISIFOTCS BUJIOM3MEHEHHEM CHCTEMBI BCTPEYHON MPOTOHKU W TPAaHUYHBIC YCIOBHS
anmpoOKCHUMAaIlMi ~ WCXOAHOM  3a7ayd  Ha (4)-(5), cocTaBUM HOBYIO CUCTEMY:
(k+1/3)-om  BpeMeHHOM  mare.  31eCh
(k+1/3) B fa n
pi,j,l XapaKTepu3yeT IJIaCTOBOE p(k + 1/3) ~ I, +1 1+ +1,
JTaBJICHHE B TOYKE C  KOOpJMHATAMHU Lyl 1_OLI +1§I +1
(iAX1,JAX 5, 18x5) B (k¥1/3)-i  moment (K+U3) | (k+103) +q(k+1/3) (11)
BPEMEHH, Y ., X U .U - QyHKIHH Lv 2V yV v
ol *a,2 ol a,2
(k+1/3) (k+1/3) (k+1/3)
TPaHUYHOI'O YCJIOBUS. P; , J 1 , J 2 , J ,
YrtoOb1 UMETh BO3MOXHOCTb

MIPUMEHHUTH METOJ MPOTOHKHU K PELICHHUIO ATON
CHCTEMbI, CHa4Yalla HAl0 MCKIOYUTL ( M3

4YuncCiia HCM3BCCTHBIX BCIIMYHH.
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rIe pi i - JIaBJICHHS Ha Yy3JIie
viv'y

CKBa’XHHBbI, q - HCU3BCCTHBIC I[C6I/ITI)I.

B cucreme (11) o ,Bl ,&I um,
vV v v v
poroHo4nsie ko3 duimentsl cucremsr (10).
I[Ipu »TOM KO3 UIMEHTHI o ,&l
LAY
OTIPEIENIAIOTCS. OOBIKHOBEHHBIM 00pa3om [7]:

Bi i
_ ), 1=12..N.:
OL|+1 C.. , +o,A. . L 1)
il 0,1
A,
]l
Cii ~S1415,

§| = .
B
Ho B ¢opmymax  ompeneneHus
KOA(pUITUEHTOB BI nom, burypupyrot
v \Y%
Heu3BecTHble nebuthl. [losromy B 3THX
dopmynax  OHM  JOJDKHBI  BBLACTSATCA.

Z[OHYCTI/IM, Y3Jbl CKBAXXHH PACIIOJIOXCHBI I10
|1, |2,...,|n. Torz[a

%1
1 1+
rae
FO. —a. . pY
0 il il |
B =c A 1=12,...,N;
I+ ™~ 2%
2
AX
0 0 3 (k)
BY =n,, F°. =—2F p"
1 1 il ATk 45,1
Crnenyromue BI OTIPEICTISIOTCS TaK:

\%

= Nij —:LNij -2,..5

l,+1
0
B =B Qul, | —2—-
| |, +1 0%a, 2 B| 1
2 2 ot
|2 |2 Ole+1
Qoqo(’llm—X +1 i’j'mm)fl B |
=1 =1 Ty
o
I +1
_g0 _ n___
b 0%
n n | +1
I %
1
QA X A X m +
0 OL’In im=1_-1 "My 1 B|
n m
| L%
m+1
_Qoqa’IZm_>I( +1A"j’mm>:(l B|
2 2 I
n o
m+1
_Qoqa'llm}l( +1 I’j’mm)il B|
1 1 '
JleBbie TporoHOYHBIE KOADPHUIMEHTHI M

BBIYHCIISIOTCS QHAJIOTUYHBI.

Ho mnpu Gombiimx 3HadeHusx N u lg
pemenne cuctembl (11) compoBoXkmaeTcs
TpOMO3AKUMH  (HOpMyTaMH ¥ CIOXHBIMHU
BBIYHUCIICHUSIMH.

[Tocne onpenenenust Ae6UTOB HAXOAUM
OCTaJbHbIE HEU3BECTHBIE, T.€. PACIPEACICHUS
NABJIEHUU U HACBIIIEHHOCTEH. YCTOMYMBOCTE
U CXOOUMOCTb IPEAJIaraéMOro ajaropurMa
JIOKa3bIBAKOTCS METOJOM BBIYHUCIUTEIBHOTO
aKcrepuMenTa [1,7].

CornacHO 3TUM anropuT™MaM  ObUIH
COCTaBJIEHBI IpOrpaMMbl Ha C++.

[Ipu pacuere rokKaszareJyiei
SKCIUTyaTalliyl  3JIEMEHTa MO0J0CO000pa3HOTO
MECTOPOKAECHUS COCTOSIIIETO U3 TPEX IJIACTOB
C OJHOW CKBaKMHOM, BCKPBIBAIOIICH BEPXHUHI
u HVDKHUN IJIACTHI, HCITOJI30BaHbI
CJICAYIOIIHME UCXOIHBIC JaHHbIe (puc.l.):
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E
¥
/ _
;o
L - =
b4
!
i
Puc.1
pOoc =10 MIla, HZOL = 0.000881I1ac, uloc =0.00002811Iac, o =1,2,3
_ 2 _ 2 _ 2
kO,l = 0.5mMxkm <, k0,2 =0.001,0.01,0.1,0.5mMMm“, k0,3 = 0.05MKM <, (12
M3
h, =h,=10m,h, =24,6;8m, m=0.2, L =B=350wMm, q, =500— /86400
1 3 2 0 c
HewussectHrie KO3 (HULIUEHTHI neour=500 M3/cyT; a0COIIOTHBIE

ky, (©) ko (0) by () 1, () B
ONPCACIICHBI DKCIICPUMCHTAJIBHO.
Ha pwuc.2 cpaBHUBaOTCS W3MEHEHUS
AdaBJICHUA U He(i)TeHaCBIHIeHHOCTI/I Ha KOHTYpPE
3AJICKN U Ha CKBAXXUHE, ,Z[e6I/ITI)I U Tra30BbIC
(baKTopbl  CKBaXXHMHBI IO
CJICAYIOIUX HCXOOHBIX JQHHBIX .

(00

wiacTaMm  Tpu
oOmuii
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(p) us (p) NpoHHIIaeMOCTH 1-T0 M 3-TO IUIaCTOB paBHBI
o}

0,5 MKM? U 0,05 MKMZ, a CpelHero Iacra -
0,001 mxMZ,

Ha »oTOM pHCyHKE WCIOJIb30BAHbI
clenyromnme 0003HaYCHMS:
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Puc. 2 1-3a0o0ifHoe naBjeHHE 1O BEpXHEMY IUIACTY, 2- HACBHIIIEHHOCTh HAa CKBAXHHE TI0
BEpXHEMY IIIacTy, 3- KOHTYpPHOE JaBlIeHHE B BEpXHEM IUIacTe, 4- HACHILEHHOCTh HAa KOHTYpE B
BEpPXHEM IUTacTe, 5-1eOUT 1Mo BepXHEMY IUIacTy, 6-3a00ifHOE NMaBJICHWE MO HIDKHEMY IUIacTy, /-
HACBIIIEHHOCTh HAa CKBa)KMHE 110 HIKHEMY IUIACTy, 8- KOHTYpHOE JjaBJieHHE BO HIDKHEM Iiacte, 9-
HACBIIICHHOCTh Ha KOHType BO miacte, 10-mebut mo HwkHeMy Ttutacty, 11-ra3oBeiii (hakTop 1o
BEpXHEMY I1acTy, 12-ra3oBblii ()akTOp MO HUKHEMY ILIACTy.

Jomyctum,  9TO  NPOHUIIAEMOCTH
BEPXHETO W HIKHETO IUIaCTOB  PaBHBI.
CpaBHeHHE  3HAYEHUHl  KOHTYPHOIO U
3a00HHOTO  JaBIEHHS TPH  Pa3IMYHBIX

3HAQUYCHHSIX MPOHUIIAEMOCTH CPEIHEro IUIacTa
MOKA3bIBACT, YTO UX HM3MEHEHUE BO BPEMEHU
OJVHAKOBO U HE 3aBHUCHUT OT IIOCJICIHETO.

B cnywae, Kkorma mNpoOHUIIAEMOCTH
IUTACTOB pa3HbIC, OONBINHIA JEOUT TOTydaeTCs
U3 TUIacTa ¢ Jy4llied MPOHUIIAEMOCTHIO.

[Ipu pasHbIX 3HAYEHUSAX MOIIHOCTU
IJIaCTOB, TMPHU  YBEJIMYEHUU  MOIIHOCTH
BCKPBIBAEMBIX IUIACTOB W NPHU YMEHBUICHUU

MOIIHOCTH  CpelHero Iuiacta  3a0oiiHoe
AaBJICHUC YBCIIMYMUBACTCA.
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Qazli mayenin coxlayh yataqglarda geyri-
mikammal quyular sistemina axini
masalasinin adadi halli

R.N. Qadirov
Xulasa

Bu isdo 6z araarinda hidrodinamik
olagosi olan bir nego laydan ibarot bagli
yataqda aclima daracasi geyri-mikammol olan
guyular sistemins gazl1 neftin axini mosolasineg
baxilir.

Bu sorhod mosolalarine  Ggolcull
goyulusda baxilir. Axinin foza xarakterli
olmasi quyularin geyri-mikommolliyi  va
yatagin coxlaylihigl ilo olagedardir. Hoar bir
quyu Uzra bitin laylardan alinan Gmumi debit
molumdur va farz olunur ki, butin laylar Uzra
quyudibi tozyiqglori borabordir. Qazli neftin
geyri-stasionar  axint  hagda  geyri-Xatti
mosSolonin bu sokilda qoyulusu avvallor todqiq
olunmamisdir.

Burada istifado olunan ododi Usul
gonaotcil sonlu forglor sxemlorino osaslanir

Qurulmus aqoritmlor asasinda C++ aqoritmik
dilindo programlar yaradilmis vo yatagin
Islonmo gostaricilari tayin edilmisdir.

Uc laydan ibarot zolagvarl yatagin st
vo alt laylarini agan quyu ils istismarr zamani
edilon hesabatlarda asagidaki naticalar alinib:
1. Laylarin muixtolif keciricilarinin

muqgayisosi gosterir ki, sorhad vo quyudibi
tozyiglorinin  zaman Uzro doyismos orta
layin kegiriciliyindan asili deyil.

2. Laylarin Kkegciricilori mixtolif oldugda
boyuk debit yiksok kecirigikli laydan
ainir.

3. Quyu uzro acilan laylarin hiunddrlUklori
atdigda vo orta layin  hindurlty
azaldigda quyudibi tozyiq artir.

Numerical solution of task about combined
development of gasified liquid reservoirs

R.N.Gadirov
Abstract

The author has solved a problem of no
stationary gasified liquid influx to a system of
wells drilling simultaneously in severd
heterogeneous reservoirs. The problem has
solved by the method of finite differences. The
total production of every well received from
al reservoirs was known and bottom hole
pressures of wells in al reservoirs were
assumed as equal ones. A regularity of the
change with time of the well production,
bottom hole pressure, average pressure and
contour pressure in every reservoir was
determined.
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UOT 622
“PALQIQ-PI.LI.DIITB.SI’.’ YATA(}INDA QUYQDiBi ZONANIN
KECIRICILIYININ ARTIRILMASI USULLARI
0O.D. Agazada, P.Y. Pasa
Ik quyusu 1953-ci ilds istismara

verilon “Palgig-Pilpilos” yataginda sonaye
ohamiyyatli neft ehtiyatlari ssason 5 yatagda-
Qala lay dostosi (QalLD), Qirmaki alti (QA),
Qirmaki  lay dostes (QD), Qirmaki Ustl
qumlu- (QOQ), Qirmaki ustil gilli (QOG)-da
comlogmisdir. Geoloji qurulusu cohatdon
yataqda asason boyuk galinliga malik artma va
yuxari tabasir ¢cokunttlori Ustlinltk togkil edir.
Y atagda istismar va suvurucu quyulara xidmeot
osason estakada vo ayri-ayri doniz ozullari ilo
aparilir. Son illar yatagin somorali foaaliyyatini
tomin etmok mogsodi ilo ayri-ayri doniz
Ozullarinin tikilmasi vo orada maili hasilat
quyularinin gazilmasi planlasdirilir vo hoyata
kecirilir. Lakin laylarin geyri bircins cox sayli
gilli arakosmali, kegiriciliyin asagl, neftin ¢ox
Ozlullys malik olmasi, estakadanin va bozi
texniki qurgularin siradan ¢ixmasl vo laylara
suni Gsulla (su ils) tosir sisteminin dagilmasi

yatagin  son islonmo  prosesini  xeyli
murokkoblosdirir.  Quyularda bas veron
mUrakkablasmoalarin arasdiriimasi Vo
Umumilosdirilmesi mogsadi  ilo “Palciq
Pilpilos”  yatagt Uzro 105 istismar

guyusunun modon materiallart todqiq
edilmisdir. Madon materialarinin tahlilindon
molum olur ki, islok quyu fondunun 40%-dan
¢oxu qum tixac ilo islayir ki, bu da quyularin
Somoarali istismarina monfi tesir edir. 3 il
arzindo (2005, 2006, 2007-ci illor Uzro)
aparilan yeraltl tomirlarin arasdirilmasi da 105
quyuda hoyata kegirilon 142 tomirin 69-nun
(48,6%) bilavasito qumla slagedar oldugunu
gostarir. Quma gors tez-tez tixac amala golon
quyularda mirokkablogsmalora garst mibarizo
Usulu kimi quyulara doniz suyu ilo vaxtagiri
tosir, dizina vo oks dsulla yuyulma
omoliyyatidir. Qeyd etmok lazimdir ki,
aparilan 69 tomirdon 57-i (83%) yerati cari

tomir brigadasi torafindon qum tixacinin
yuyulmasl olmusdur. Bu tomirlor zamani
8545m (155,8m°) qum tixact yuyularag yer
Sothino galdiriimisdir.

“Pacig Pilpilos” yataginin istismari
zamani garsilya ¢ixan muirokkablogsmolardan
biri do lifr borularinin daxili sothindo,
guyuagzi atqr Xotlorinds, yeratl vo yerlsti
modon avadanliglarinda asfalt-gotran-parafin
cokuntdlorinin -~ (AQPC)  yaranmasi  ila
olagoadardir.

Aparilan ¢ox sayli laboratoriya todgigat
islorindon  molum olmusdur ki, “Palciq
Pilpilos” yataginin hor iki ganadi Uzro neftin
sixliginin orta giymeti conub-gerb ganadi Uzra
0,907 g//sm®, simal-sorq ganadi Uizro 0,922q/
/m® olub, doyismo intervall uygun olaraqg
0,898-0,934 vo 0,910-0,937 q/&m° toskil edir.
Horizontlar  Uzro  neftin  fiziki-kimyovi
xususiyyatlori  todgig olunmus vo alinan
naticalar codval 1-da verilmisdir.

Cadval 1-don gorindilyti kimi 20°C va
50°C temperaturlarda conub-gorb  ganadi
neftlori  simal-sorq ganadina nisbaton asag|
Ozltltys malikdirlor. Gostarilon temperaturda
neftin 6zluldys uygun olarag 60,0 vo 21,8
mkm?/s. 96,4 vao 30,7 mkm?/s toskil edir.
Yingul fraksiyanin migdari (350°C-o godor)
46%-don cox deyil vo 34-58% arasinda,
benzin-ligroin fraksiyasinin migdari 4,1-15,3%
arasinda doyisir. Yataq Uzro hasil olunan neftin
torkibinde olan gotranin  miqdarinin  orta
giymoti 28% toskil edir. Gorundiyu kimi,
notico olarag geyd etmok olar ki, “Palciq
Pilpilos” yataginin neftlori agir vo yiksok
Ozlultys malik neftlordir. Neftlorin torkibinda
parafin vo kikurdin miqdari asagidir.

“Pacig Pilpilos” yataginda AQPC
quyudibi zonaya da cokur ki, bu da quyudibi
zonanin kegiriciliyini xeyli azaldir.
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Lakin bu zaman quyudibi zonada
gotran  ¢Okmesinin  noticos  kimi  lay
keciriciliyinin az vo udma gabiliyyatinin asagl
olmasl sobobindon tampong mohlulunu laya
itolonmoasi  catinliklor  toratmisdir. “Palcig-
Odur ki, bela quyularda guma garsi mubarizo
Gsulu kimi quyudibi zonanin barkidilmas
(QDZ) ugUn aparilan todbirlords tamponag
mohlulunun  laya itolonmasi  amoliyyati
cotinlagir vo todbirin  somoraliliyi azalir.
Hesabat dovriinds qumla slagedar mibarizoda
asadl| tomir brigadasl torofindon 12 dofo QDZ-
nin borkidilmosi omoliyyatl hoyata
kecirilmigdir. Bu todbirlor zamani neft asadl
sement, hocmi doyison materialar vo Su-
sement mohlulundan istifads olunmusdur.

Pilpilosi” yataginda istismar olunan
oksor quyularin - mohsulunun  getranlt  vo
yiksok 6zIUIOKIO olmasi, quyudibi zonada
mexaniki hissociklarin-qum va gil garisiginin
toplanmasi, bu hissociklorin sothinds vo lay
sixurlarinin - mosamoalarinds  neftin - agir
komponentlarinin yigiimasi aparilan
todgigatlarin naticosi kimi quyularda quyudibi
zonanin Kegiriciliyini artirmag vo quyudibi
zonanin barkidilmasi moqsadi ilo 2 moarhalali
metod toklif edilir. Bu metoda mivafiq olaraq,
birinci morholods quyudibi zona asfalt-gotran-
parafin (AQP) cokuntllorindon tomizlonir vo
ya onlarin tosiri minimuma endirilir, bundan
sonraki morhalods quyudibinin borkidilmosi
hoyata kegirilir. Bu Usulun somaraliliyi hor iki
morholonin - misbat  noticalorindon  asilidir.
Belo ki, quyudibi zonanin barkidilmasinin
effektivliyi  slxurlarin  sothinin  tomiz
olmasindan shomiyyatli doracads asilidir yani
istifado olunan kompozisiya ilk névbada
sothdo adsorbsiya olunmall  vo  mioyyan
vaxtdan sonra slxurlarin sosthinds mohkom

adgeziya yaratmalidir. Bu o demokdir ki,
fazalar arasinda A QP c¢okintist oldugda ve ya
bu birlasmolar sothdon yaxsl tomizlonmoadikda
borkidilmo prosesinin keyfiyyati asagl olabilar,
bu sobobdon do tez bir vaxtdan sonra quyudibi
zonada qum yi1giimas noticasinda
murokkablosmolorin mulsahido  olunmasi
mUmkUnddr.  Hazirda quyudibi  zonada
toplanmis  qum  hissociklorini vo  AQP
cokuntdlorini  tomizlomok Uglin - sothi-aktiv
maddalarin sulu mohlullarindan istifado edilso
do aparilan todbirlor ¢cox zaman problemi
aradan galdirmir.

Quyudibi  zonada toplanmis AQP
birlosmalarinin effektiv tomizlonmosi prosesini
arasdirmag mogsadi ilo “Neft Daslar” NQCI-
do U¢ quyudan neft vo asfalt-gotran-parafin
cokintist numunoloari géturdlarok laboratoriya
soraitinds todgiqat aparilmisdir. Segilmis 1113,
1141 vo 2183 sayli quyular mivafiq olaraq
QaLD-3, QA-2,1 vo QOQ horizontlarinda
istismar olunur. Quyudibi dorinliyi 1466m
olan 1113 sayli quyu fontan reiminds,
quyudibi darinliyi 1362m olan 1141 sayli quyu
va quyudibi dorinliyi 1568 m olan 2183 sayl|

quyu gazlift Gsulu ilo isloyir, qaldirici
borularin  konstruksiyasi  iki  siraidir.
Quyularda qum tozahUrd ilo  olagodar

mirakkablasmolar misahids olundugundan bir
sira borular stizgoc zonasina kimi endirilmisdir.
Secilmis quyulardan goturilmis nimunslarin
asagidaki fiziki-kimyavi gostoricilori standart
metodlarla  mioyyon  olunmusdur:  neft
niimunalarinin donma temperaturu, 20°C-do
sixhgl, birlosmis halda neftds olan suyun
miqdari, 20°C-do kinematik 6zl Ul iyl vo neftin
torkibindo olan mexaniki garisiglarin migdart.
Naticalor codval 2-do verilmisdir.

“Neft daslar’” NQCI “Palciq Pilpilosi” yatagl neftlorinin fiziki-kimyovi gostoricilari

Codval 2

Sira . uyu Ne
say Gostaricilor 1113 (12131/1 2183

1 Donma temperaturu, °C <0 <0 +2

2 20° C-do sixlig, kg /m?® 900,8 938,0 845,8

3 Neftds birlosmis halda suyun miqdari, % izi 22,0 2,7

4 20° C-do kinematik 6zluilik, mm%s 46,8 285,2 13,7

5 Mexaniki garisiglarin migdari, % yOX 0,012 0,010
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Codval 2-don gorindiyt kimi, todgiq
olunan neft nUmunalarinin donma temperaturu
asagidir. 2183 sayli quyunun nefti +2° C-do
donursa, 1113 vo 1141 sayli quyularin nefti
0° C-do 6z axiciliglarini saxlayir.

Neft nimunolorinin 20° C-do sixligl
845,8 kg/m® -938,0 ka/m® hoddindodir. 113
sayll quyunun neftinin sixligi 900,8 kag/m®,
2183 sayli quyunun neftinin sixhigl iso 845,8
kg/m>-dur. Bu quyularin nefti ilo miigayisods
1141 sayhl quyunun nefti agirdir (p=938,0
kg/m®), bu iso onun terkibindo birlasmis halda
suyun migdarinin ¢ox olmasi ils slagedardir.

Todgiq edilon neft ndmunolarindon
1113 sayli quyunun neftindo suyun izi, diger
nimunalards iso mixtalif miqdarda su vardir.
2183 sayli quyunun neftinds suyun miqdari
2,7% oldugu halda, 1141 sayli quyunun
neftinda birlosmis halda 22,0% su vardir. Bu
Sobabdon 1141 sayli  quyunun neftinin
ozlultyd diger nimunoalorlo miigayisado ¢ox
yiuksokdir. Belo ki, 1113 vo 2183 sayli
quylarin neftinin 20° C-do kinematik 6zlullyi
uygun olaraq 46,8 vo 13,7 mm%s, 1141 sayli
quyunun neftinin 20° C-do kinematik ozl il iy
iso 285,2 mm?//s toskil edir.

Toadgiq olunan quyularda qum tozahtrt
ilo  olagedar texnoloji  mirokkablogmalor
misahido olundugu halda, neft nimunalorinds

mexaniki garisiglarin - miqdari - maksimum
0,012% toskil edir.

Neftlorin fiziki-kimyavi
xususiyyatlorinin ~ todgigi  zamani  alinan

naticalarin tahlili géstarir ki, bu quyularin nefti
gotranlidir vao bu sobabdon quyudibi zonada
gotranlarin qum va gil hissociklari Uzarinda
toplanarag tixaclar omolo gotirmosi ehtimal
boyUkdir. Quyuda ¢okmis asfalt-gotran-
parafin  (AQP) birlasmalorin  holl  olmasi
prosesini todgiq etmok Ugun 1113 sayli
guyunun avadanhiginda yigilmis  AQP
¢okilntiisii nimunoloari  goturdlmusdar. Qeyd
etmok  lazimdir ki, AQP  ¢okuntust
nimunasinin  torkibinds  1,2%  mexaniki
garisiglar vardir.

1113 sayli quyunun temperatur saraitini
(~40°C) nozoro aaraq holl olma prosesi 35°C-
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do, homcinin daha sort soraitds 20°C-do
aparilmigdir. AQP c¢okuntdlorini hall etmok
dcln gaz-kondensatindan, aromatik
karbohidrogenlordon, neftin emalli zamani
ainan fraksiyalardan kerosin vo s idtifads
oluna bilor. Mévcud redlliglar vo yatagda
gaz-kondensat quyularinin olmadigini nozars
alarag AQP ¢okunttlorinin holl olma prosesini
todgig etmok Ucln dlkonin  neft emal
zavodlarinda istehsal olunan KO-20 markall
kerosindon istifads olunmusdur. Todgigatlarda
AQP c¢okuntusl va kerosin uygun olaraq 1:20
nisbatinds goturdlmusdur. AQP ¢okintdlarinin
holl  olma dorocos miayyan zaman
muddatinds ¢okuntt kdtlasinin  dayismasine
osason  gravimetrik  metodla  muayyan
olunmusdur.

Naticalor codval 3-do verilmisdir.

Codval 3-don gériindiiyti kimi 20°C-do
AQP cokunttsinin 30 dagige arzinds 60,0%
holl olma doracosi musahido olunur, sonraki
30 dogige muddotinds AQP cokuntilarinin
85,0%-o kimi artir. Prosesin baslangicinda
AQP cokuntdlorinin  holl olma dorocas
vaxtdan asili olarag xotti artir. Cokuntunin
holl  olma doracosinin  sonraki  artimi
eksponensial asililig Gzra musahids olunur. 90
dogige orzindo 20°C-do kerosin KO-20 AQP
¢okintdlarinin 94,0% hall edir.

Kerosinin  hall etmo  gabiliyyatini
artirmag moqgsadilo onun tarkibina sothi-aktiv
maddonin slave edilmosi do todqiq edilmisdir,
arasdirmalarin noticosi kimi KO-20 kerosinino
1% A-18 sothi-aktiv.  maddos  olave
olunmusdur. Holledicinin torkibino yiksok
effektiviiys  malik olan SAM-In  odlave
olunmasi  onun  holletmo  gabiliyyatini
artirmagla barabor idatma xassosini yuksoldir,
reagentin  ¢okuntl  daxiline,  slxurlarin
mikromasamoloarine nufuz etmosinin
asanlasdirir. Kerosin
A-18 SAM kompozisiyasi AQP cokuntilori
20°C-do 30 doqjige orzinds 73,0%, 60 dagigo
arzinds 92,6% vo 90 dogige kecdikdon sonra
iso tam (99,5%) holl edir.
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1113 sayli quyudan gétarilmis AQP cokuntularinin halledicilords  hollolma naticalari

Codval 3
Temperatur, - Hoallolma . . | Hollolma
HH oC Holledici vaxti, dog) AQP holledici doracosi. %
15 35
30 64
1 20 Kerosin KO-20 45 1:20 78,3
60 85
90 94
15 42
. 30 73
2 20 ATs 45 1:20 858
° 60 92,6
90 99,5
. 15 . 82,0
3 35 Kerosin KO-20 30 1:20 99.2
15 . 831
4 20 Solvent 30 1:20 99,4
Temperaturun artmasi hollolma A-18 sothi- aktiv madds olave olunmasi
prosesinin siiratino mishat tosir edir. Quyuda tovsiyo olunur. A-18 sothi-aktiv. maddosi
temperatur rejimini  nozoro aaraqg AQP “Neftgazlayiho” institutunun islodiyi
cokuntulorinin holl edilmesi 35°C-do todgiq texnologiya osasinda Sumgayit “Uzvi sintez”
olunmusdur. zavodundaistehsal olunur.

Alinan noticalor gostorir ki, 35°C-do
KO-20 kerosini AQP cokuntilarini 30 dagige
mUddatinds 99,0%-don artiq hall edir.

KO-20 kerosini ilo mugayiso Ugln
AQP cokuntalarini  holl  etmok mogsadilo
solventdon istifads olunmusdur.  Solvent
osason aromatik karbohidrogenlordon taskil
olundugundan yuksok holletmo gabiliyyatine
malikdir. Cadvalden goriindiyt kimi 20°c-da
30 doq orzinds solvent AQP cokuntlarinin
99,4% holl edir. Bu soraitdo kerosin istifado
olundugda 64,0% hollolma  mugsahido
olunmusdyr.

Lakin yUksok halletmo qabiliyyatine
malik olan solventin alinmasinda ¢atinliklor
oldugundan quyudibi zonasinda yigiimis
asfalt-gotran-parafin ¢okuntdlorini tomizlomok
Ucln  respublikanin  zavodlarinda istehsal
olunan KO-20 markali kerosindon istifads
etmok  mogsods  uygundur.  Reagentin
quyudibindo saxlama vaxti 24 saata kimi
tovsilya olundugundan AQP cokunttlarinin
tam hall olunacagl ehtima olunur. Quyudibi
zonada reagentin tosir dairasini genislondirmok
mogsadilo KO-20 kerosinin tarkibino 0,5-1%

Quyu avadanligini va quyudibi zonanin
AQP cokuntilorindan tomizlonmosi sahoasindo
uzun middot aparilmis todgigat islorinin
noticalari asasinda musyyon olunmusdur ki,
bir quyunun QDZ-nin AQP cokintularindan
tomizlonmesi  ticlin - 3,0-5,0m  holledicinin
istifadosi gonaotboxs gostoricilorin ainmasina
imkan verir.

Qum tozahUrinln garsisini amag Ugin
quyudibi  zonanin barkidilmasi  tadbirindon
awval birinci marhaloda quyudibi zonani 3,0-
5,0m® kerosin KO-20 vo hollolma prosesini
stiratlondirmok, holledicinin  nufuz etmo
gabiliyyatini  yiksoltmok moqgsadilo torkibo
tovsiya olunan 0,5-1,0% A-18 sothi-aktiv
maddo ilo islomok lazimdir. Qeyd etmok
lazimdir ki, layin  islonmo  sahosini
genislondirmok mogsodilo holledicini su vo ya
SAM-nin sulu mohlulu ila laya sixisdirilir.
ikinci morholode iso quyudibi  zonanin
borkidilmosi todbiri apariimalidir.
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Cnoco0bl yBeJIH4eHUs] IPOHULAEMOCTH
Npu3a00iHOH 30HbI CKBAaKMH HA
Mectopo:xaennu «Ilamusir Inanuaecn»

O. JI. Ara-3ane, I1.1O. I1lama
Pedepar

AHanm3  JKCIUTyaTallil  MECTOPOXK-
negust «llamyeir Ilunnmiecn» moKasaj, 4To
s obecnieueHust 3dekTuBHON pa3zpaboTKu
3aI€KHU, HAXOSIICHCS Ha MOCHEeOHEN CTaguu
HEOOXOUMO  palMOHAILHO  UCIOJB30BaTh
(hoHI CKBAXXMH U BOBpPEMs MPOBOAHUTH
re0JIOTO-TEXHUYECKUE MEPONPHUATHS, YTO B
CBOIO 0YEpe]Ib 1a€T BO3MOXKHOCTh YBEITMYCHHS
Kod(pdunreHTa HepTeOTAAUH.

IIpu wuccnenmoBanuu
MaTtepuaioB 3a 3 Toja

IMPOMBICJIIOBBIX
(2005-2007r)

ornpezeneHbl paKkTopbl, HETATUBHO BIIUSIOLINE
HAa MHTCHCUBHYIO KCILTyaTaIuio paboTaroINUX
CKBaXHMH. BblsiBIeHHME W HpOBEACHUE
MEpONPUITHI N0 YMEHBIICHHUIO YyKa3aHHBIX
(hakTOpOB MOXET MPUBECTU K YBEIUYCHHUIO
Temna pocta HedTeoTnauu. BBIIO BBISIBIEHO,

qTO OTPHULATEIEHBIMH daxTopamu
BIIMSIFOIIMMH Ha 3((HEKTUBHYIO IKCILUTyaTalHIO
ABISIIOTCS.  Nepuoguyeckoe  oOpasoBaHue

necyaHoi mpoOKH, BbINaJieHHe B MpU3a00HHON
30HE CKBa)XUH ac(aJbTeHO-CMOJIUCTHIX
napauHOBBIX OCAIKOB.

B crarbe mnpemioxkeH 2-x STamHBINA
METOJ, [ YKPEIUICHWs W yBEIWYCHUSA
pU3a00NHOM 30HBI CKBAXKUH, TOJBEP/KEHHBIX
MHTEHCUBHOMY IIECKOIIPOSIBIICHUIO.

Methods of bottom hole permeability
extension in Palchig Pilpilesy field

O.D. Agazada, P.Y.Pasa
Abstract

The exploitation analysis of Palchig
Pilpilesy field shows that the well stock
effective usage in order to provide the
effective work of the field, which is on the last
operation phase, the geological-technical
measures realizing in time helps to increase
the oil production.

In the result of three years (2005-2007)
field data research has been denied that it is
possible to keep this incensement by reducing
the negative factors influencing the intensive
exploitation of the well stock. Have been
researched the negative factors influencing the
break of well production conditions break,
sand plugs appearing from time to time, in
bottom hole zone asphalt-resin-paraffin
deposits.

As a result of carried out research
works in order to increase the bottom hole
permeability in the wells with sand flows has
been suggested two-phase method.
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MNOUCK NMEPCHEKTUBHBIX U30BPETEHUN B OBJIACTH
HE®TET'A3010bbIYY HA OCHOBE AHAJIM3A MUPOBOU
HATEHTHOM BA3bI JAHHBIX

®.H. Kepumos, T.H. I'ax:kueBa, M.K. Anuena, A.A. JIatudosa

Nudopmaruzarus COBPEMEHHOM
SKOHOMHUKH pACIIUpSeT Ouana3oH OOBEKTOB
COOCTBEHHOCTH. B UH(POPMAIMOHHOM
SKOHOMUKE 00BEKTOM COOCTBEHHOCTHU
CTAHOBUTCSI HE TOJBKO CO3JaHHBIM YEIOBEKOM
WHTEIJICKTYadbHbIA MPOIYKT, MPUHUMAIOIIUI
MarepuaibHylo  GopMy — uU300peTeHue,
MpOrpaMMHOE  OOECHeYeHHEe  AIEKTPOHHOH
TEXHHUKH, PYKOIMCH, HO ¥ MHTEJUICKTYyaIbHbBIC
CIIOCOOHOCTH YellOBEKa K TPYIy, KOTOpbIE OH
WCTIONB3YEeT TMPHU TIPOU3BOJACTBE PaA3TUUHBIX
Onar [1].

C mosBICHUEM aBTOMATH3MPOBAHHBIX
CUCTEM TIOMCKa TATeHTHBIX CCBUIOK, U
ocobeHHo HHTepHeTa, BO3MOXHOCTH BBISB-
JeHWsI U TPOTHBOIMOCTABICHUS MATEHTHO —
ACCOIIMMPOBAHHBIX HAyYHO — TEXHHUYECKUX
myOJIMKAIUi CYIIIECTBEHHO BO3POCIIH.

OngHako TOMCK W HWCIOJh30BAaHUE
NoYepnHyThiXx B VHTepHeTe  cBeleHUil
CBSI3aHBI c peIIeHUEM  OIpPECICHHBIX
TEXHUYECKUX U MPABOBBIX MPOOIEM.

JlocTyn K MCTOYHHMKAaM HaxoAsUIehcs B
WNHTepHeT mMaTeHTHO — acCOLMHUPOBAHHOMN
uH(popManuu MIpeANoaracT OCBOCHHE
CHEIHAbHBIX  TOUCKOBBIX  HHCTPYMEHTOB.
[Ipocteitmme w3 HUX — OTO OOBIYHBIE
yKaszareja, MpOoCMaTpuBasi KOTOPbIE MOXKHO
BBIOpaTh TpeOyemMylo MpeAMETHYI 00JIacTh.
Bonee  cnoxHBIE  MOUCKOBBIE  CHUCTEMBI
00€ecreunBaOT JOMOJTHUTEIbHBIE BO3MOXK-
HOCTH TIOMCKa B TMOCTOSIHHO 00OramaeMbix
0asax JIaHHBIX.

baza JAHHBIX (BJT) —  9T0
npejacTaBieHHass B  OOBEKTUBHON  ¢opme
COBOKYITHOCTh CaMOCTOSITENIbHBIX MaTE€pHalIOB
(craTeit, pacueToB, HOPMATHBHBIX AaKTOB,
CyleOHBIX peUICHMH ¥ WHBIX MOJOOHBIX
MaTepHaioB), CHCTEMATU3MPOBAHHBIX TaKUM
00pa3oM, 4TOOBI 3TH MaTepuaibl MOTIH OBITh
HalileHbl 1 o0paboTanbl ¢ momorsio DBM.
[Ipu oTcyTCTBUM A0OKa3aTeNbCTB MHOTO 0a3oit
JMAHHBIX,  CO3/laHHE€  KOTOPBIX  Tpedyer

3aTpaTr, mnpusHaercs b/,
comepkamjass He  MeHee 10-m  ThICAY
CaMOCTOSATEILHBIX WH(POPMAITMOHHBIX
9JIEMEHTOB  (MarepuaiioB), COCTaBJISIOIINX
coaepxkanue B/ [2].

Uro  kacaercs  WMH(OPMAIMOHHOTO
obecrieueHus, B 3TOM cliy4ae (POopMHUPYETCs
BJI MHHOBAILIUU s NPOBEAECHUSA
CTaTHUCTUYECKON M aHAIMTHYECKOH 00pabOTKU
JaHHBIX C LEeTbI0 co3laHus HH(pOpMaIH-
OHHOTO TIOJISI JUISI TPUHATHS PEHICHUN 10
VHHOBAlIMOHHON J€ATEIbHOCTH W KOHCYJIb-
TaIlMOHHOTO COTPOBOXKICHHUSI TIPOEKTOB.

Crnenyer npuHUMATh BO BHUMAaHUE, YTO,
eclIn npu MIPOBEACHUH MPOIIE Y PBI
MOMCKOBOTO  3ampoca M3BECTHA HE  BCs
nH(popMalus, TO W BBIBOA HE BBIIACTCA B
MOJIHOM 00beMe CYIIECTBYIOIIUX 3HAHHA.
[TosToMy BaKHBIM SIBJIIETCS BOIIPOC
ONTUMU3ALMKM 3alPOCOB M YHCIA 3alpOCOB
K 0a3e 3HaHUH TJOOAJBHOH  CHCTEMBI
WNuTtepHer 1 WHGOPMALMOHHO - MOHCKOBBIM
cHcTeMaM, JUI1 ONTHMU3AlMH BEIBOJOB 00
HCCIIelyeMOM OOBEKTE.

OCHOBHBIM  yCJIOBHEM JUIsl  JIFOOOTO
CEepPbE3HOr0  MOUCKAa MO  ONpeeseHHOMN
TEMAaTUKE SIBIISIETCS MPABWIBHOE OMPEIeTICHNE

CYHICCTBCHHBIX

npeaMera IMOMCKA -  KJIKOYEBBIX  CIIOB,
CIIOBOCOYETAHUM " 1704 CUHOHHUMOB.
HemanoBaxxHOoe 3HayeHHME MOXKET UMEThH

MPUOPUTETHOCTh WJIM BECOMOE 3HauYeHUE
BBIIIICHA3BAHHBIX KpUTepueB. Heobxomanmo
3HAaHWE TPaBWJI TPOBEACHHS IOWCKA IO
KOKJIOMY u3 rocyJJapCTBEHHBIX W
KOMMEPYECKUX CalToOB MaTeHTHOM
nHpopmanuu. Kaxaelii u3 3Tx caiiToB UMeeT
BCIIOMOTATENbHBIN TOACANT, MPEIOCTABIISIO-
it uHpOpMAalMI0O TO HJTUM MpaBUIaM U
JAIOIINI HAIJISIIHBINA IPAKTUYECKUN IIpUMED.
Cepsep PocnarenTa - http:www.fips.ru.
Ha nporoBopuoii ocHoBe ¢ PocmarenTom
BO3MOJKEH JIOCTYN K CJEAYIOIIUM IUIATHBIM
MOJTHOTEKCTOBBIM 0a3aM JTaHHBIX:
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- bJI RUPAT conepxut moJIHbIE TEKCTHI
Poccuiickux  maTeHTOB Ha  M300peTeHus
(Bxirouast rpaduueckre Matepuansl) ¢ 1994
roja,

- bJI RUPAT OLD coaepXuT MOJHBIC
TEKCTbl POCCUICKMX MATEHTHBIX JTOKYMEHTOB
10 1994 rona B hakCUMUILHOM BUJIE,

- bl RUABRU1 conepxur uHdpopma-
o 0 Poccuiickux 1mone3Hsix Moaeisax ¢ 1994
roja.

Jis  madama  paborel ¢ B/l
OenepansHoro Muctutyra IIpomblieHHOM
Cob6crBennoctu  (DPUIIC) HEOOXOIMMO
OCYILECTBUTD JOCTYII K CTpaHu1e
peructpanuu. http://www.fips.ru/russite/default.htm.
Jna nmoctynma k mnatHeiM b/l HeoOxoanmo
BBECTH B OKOIIKO UWMS TIOJIb30BATEeNsl U
1apoJsib, MOJyYEHHBIE MO SJIEKTPOHHON MOouTe
n3 Pocnarenra no norosopy.

Hoctyn x 6ecrmataeiM BJ] Pocnatenta
M0 M300PETEHHUSIM OCYIIECTBISICTCS IyTEM
BBEACHUS B OKOUIKO HMMEHHM I0Jb30BaTENs
“‘guest” wu mapons “guest”. Ecau ums
M0JIb30BaTENsl U Napojb BBEACHBI MPABUIBHO,
TO CHEOYIOWIEd CTPAaHUUEH, JOCTYINHOH
M0JI30BATENIO 110 HAKATUIO KHONKKU «BoTh»,
Oyner ¢opma, TMO3BOJSIONMIAST OCYIIECTBUTH
BeiOOp bBJI, waumnas ¢ 1996 rona.
HeoO6xomumMo 03HAaKOMHUTBCSI C OCHOBHBIM
MEHIO CHCTEMBI B JIEBOM YacTH 3KpaHa M

nepeiitu  Ha  ¢opmy  «DopMyIHpOBKa
3amnpoca», B KOTOpOU 3aI0JIHAOTCS
CBOOOAHBIE TOJS MO KPUTEPUSM I[OMCKa!
obmactp  3ampoca  (KJIIOYEBBIE  CIIOBA),
Ha3BaHWE, HOMEP 3asiBKH, OCHOBHOM U

JOTIOJIHUTEIbHBIM HMHIEKCHI MexayHapoaHOu
[Marentroi Knaccudukammu (MIIK) u mp.

Taxxe BO3MOXHO MIOJTy4YEHUe
MATEHTHOM HMHQOpMAIMK IPU HU3BECTHOCTHU
HOMepa JIOKyMeHTa (HyMepal[OHHBIIl MOHUCK)
B OTKPBITHIX peectpax  Pocnarenra.
ITonp3oBarensiM mpenocraBisercss OecruiaT-
HBIM JocTyn K UHGOpPMalUU O POCCUMCKHX
U300peTeHNsIX C YKa3aHHEM HX IPaBOBOTO
craryca.

Caiit  "DnexkTpoHHble  OroJUIeTeHH"
OXBaThIBaeT HMHPOPMALUIO [0 MOCIETHUM
HOMEpaM KypHana—o(UIUaIbHbINA OI0JIeTeHb
(dbenepasbHON CITY>KOBI 10 MHTEIUIEKTYaIbHOMN
COOCTBEHHOCTH, TMaTeHTaM M  TOBApHBIM
3HaKaM Poccuiickoi denepannn
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"M300perenus. ITome3usie monenu"
(urpopMmarlMs BBIIACTCS MO CIIHCKY HOMEPOB
W3/IaHHBIX 3a5BOK U MATCHTOB).

[TouckoBast cucrema CoeqUHEHHBIX
[ItaroB Amepuku Google Patent Search
(www.google.com/patents), koTopast TaKxe
CChUIAETCA Ha TOCYJapCTBEHHBIN caiT
OpUIMATLHOTO  TATEHTHOTO  yNpaBICHUS
CHIA United States Patent and Trademark
Office (USPTO) — www.uspto.gov. DOtu
CalThI npeaiararoT JOCTYTI K
MOTHOTEKCTOBBIM M pedepatuBHbBIM  BJ]
nateHToB CIIA ¢ 1976 roma. Bo3moxen
NOMCK 1O OuOmuorpapuyeckuM JaHHBIM,
MEKIYHapOAHON M HAIMOHAIBHOM MATEHTHOMN
KJIaCCU(pUKAIUM, TEKCTY JIOKYMEHTA,
HyMEPALlMOHHBIM, a  TaKkke  IPOCMOTpP
(baKCUMUIIBHBIX KOMUW CTPAHUI] HAWIECHHBIX
JIOKYMEHTOB B rpaduueckoM opmare.

CylecTByIOT TakXe TMAaTeHTHbIE W
HAy9YHO — TEXHUYECKHE KOMMEPUYECKHE
amepukanckue caitel Delphion, Derwent,
eBpoTeiicKkass KoMMepUecKass HHPOPMAITMOHHO
— morckoBas cucrema Questel — orbit.

UYepes caiit Becemupnoit Opranuzarumn
NurennexryansHoit coocteennoctu (WIPO) -
http://www.wipo.int/patentscope -  MOXHO
MPOU3BECTH TOUCK TMATEHTHBIX JOKYMEHTOB
Anonwn, Kanmager, CIIIA, Espomnetickoii
nareHTHOW opranmzanuu (EPO), ®pannuwy,
Anrmun, Munun, Kwurtas, crtpan JlatuHCckon
Awmepukn — Bcero mno 59-u crpaHam. 37aech
TaKkke  JocTynHbl  bJ] NaTeHTHO —
accoruupyemoii aureparypsi (JOPAL).

Uepes caiit EBpomnelickod NaTEHTHOU
opranmsammun  (EPO - espacenet) wmoxHO
MPOM3BECTH TOMCK TMATEHTHBIX JOKYMEHTOB
EBponeiickoro nmarentHoro Benomctsa (EIIB),
WIPO u Worldwide. loctyn B 6a3bl JaHHBIX
EIIB BO3MOKEH o azgpecy
http://ea.espacenet.com.

HiMest BO3MOXKHOCTD JIOCTYTIA K JaHHBIM
caliTaM, MOKHO HE TOJIbKO COBEpIIATh MOWCK
MMIATEHTHOM M  HAy4YHO — TEXHHUYECKOH
nHpOpMaNMA, HO U TPOW3BOIHUTH nux
JOKalbHOE  XpaHEeHHWe,  HaKOIUICHHEe U
00paboTKy, YTO U SIBISETCS 4YacThio padoT
MAaTEHTHOTO oTaena WucTtutyTa
«HedreraznpoexT».

Kak otmewaercs B pabore [3],
3(PEeKTUBHOCTh HAYYHBIX WCCIEAOBAHUH, KaK
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(yHIaMeHTaNbHbIX, TaK U MPHUKIAJHBIX,
YCKOpPEHUE BHEAPEHUS JOCTHKEHUU HAYyYHO —
TEXHUYECKOTO Iporpecca BO BCE OTpaciud U
3BCHbS HAPOJHOTO XO34lCTBAa, B T.4. B
HeTerazoByr oOTpacib,  HHTEHCHU(UKAIUS
MPOU3BOJICTBA BO MHOTOM, Kak H3BECTHO,
oTpesieNisieTcsl OpraHu3anued MHQPOpPMaAIMOH-
HOTO 00CITy>)KUBaHUS HcCcleI0BaTeNeH,
MPOEKTUPOBILIKUKOB, pa3pabOTYMKOB HOBOM
TexHuku. HMHbopmanmonHoe o6coyKuBaHUE
ABJIIETCS BEChMa TPYJOEMKUM u
JOporocTosiiMM  IpoueccoMm. Bcenencreue
3TOr0 OJHUM M3 BAXKHEUIIMX HaNpaBJICHUN
COBEPLICHCTBOBAHUS UH(HOPMALIMOHHOTO
oOCyXUBaHUSl ~ SABJIETCS  aBTOMaTHU3alu,
pe3yJbTaTOM KOTOPOH BBHICTYIAIOT aBTOMATH-
3UPOBAHHBIE CUCTEMBI HAYYHO — TEXHUYECKOH,
a Taxke nareHtHoi uadopmarmu (ACHTH).
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Neftqazcixarma sahasi Uzra diinya patent
verilanlar bazasinin tahlili asasinda
perspektiv ixtiralarin axtarisi

F. Karimov, T. Haclyeva, M. Oliyeva,
A. Lotifova

Xilasa

Ixtiragiliq isindo dinyanin  aparici
Olkalari, o cimlodon ABS vo Rusiyaya aid

patentlorin  Internet  saytlarinda  axtarisl
mosolalarine baxiimigdir.

XUsusi axtaris alotlori — gostoricilor, acar
sozlor, iyerarx sistemlorin istifadosi ilo patent
axtarislarinin yollari asaslandiriimigdir.

Kegon oasrin son  onilliklorindan
baslayarag, patent odobiyyatinin tamhacmli
referativ vo tamhocmli verilonlor bazalarina
girisi mimkin edon Rusiyanin - Rospatent vo
ABS — nin — United States Patent and
Trademark Office — USPTO adli patent
idaralorinin  saytlarinin  Unvanlari  toqdim
edilmisdir.

Searching of prospective inventions in oil
and gas production sphere on basis of
world patent database analysis

F.N.Kerimov, T.N.Gadjieva, M. Aliyeva,
A. Latifova

Abstract

Search problems in the Internet sites of
patents of the leading world countries in
inventive activity including USA and Russia
are discussed.

Ways of patent searching with use
search facilities — indexes, keywords, and scale
systems - are founded.

Patent offices of Russia (Rospatent)
and USA (United States Patent and Trademark
Office — USPTO) to offer access to full —
text and abstract databases of patent
information beginning from last ten years of
the past century are displayed. Methods of
searching through WIPO (World Intellectual
Property Organization) and EPO (European
Patent Office) are given too.

On basis indicated databases of USA
and Russia's patent documentation carry out
collection and systematization of patent
information for application by inventors of
Innovation
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OCHOBHBIE HANIPABJIEHUS MHHOBAIIMOHHOM JEATEJBHOCTH
HNHCTUTYTA «HE®TEI'ABIIPOEKT»

®.H. Kepumos, T.H.I'ax:xxueBa, M.K.AnnueBa

CoBpeMeHHBIH 3Tal pa3BuThsa A3zepOaikaHa
OpUEHTHPOBAH Ha JKOHOMHYECKHH pPOCT, Ha
MOIbEM MPOU3BOJACTBA IO BBITTYCKY
KOHKYPEHTOCIIOCOOHOM IIPOAYKIIMH, HE
yCTymaromiei 3apy0exHbIM aHamoraMm. PermaTth
3Ty 3a/1auy MOYKHO TOJIBKO IyTE€M BHEIPEHUS
pe3yNbTaTOB HAYYHO- TEXHUYECKOM JeATeNb-
Hoctu (PHTJI) B mpousBoactBo. ITo
HEBO3MOXKHO 0€3 WX MpaBOBOW OXpaHbI, 0e3
JOCTHKEHUSI Oananca UHTEPECOB
rocyAapcTBa, NPEAIPUITUN, I/I€ POKIAIOTCS U
BHEJIPSIOTCSI  HOBBIE  HAyYHO-TEXHUUYECKHE
pelIeHrs U aBTOPOB, pa3pabOTUYHUKOB.

ITonstue PHT/I Bo MHOrOM COBIamaeT
C OIpeNeJIeHUEM IOJyYaeMbIX pe3yJbTaToOB
Hay4YHO-TEXHUYECKUX, OINBITHO-KOHCTPYKTOP-
CKHUX ¥ TexHoyoruueckux pabot (PHUOKTP),
HO He ToxzaecTtBeHHO eMy. PHT/I moxer He
apinsatecss PHUOKTP, B TO ke Bpems
PHUOKTP Bcerna siBisiercss PHT/ [ 1].

AKTHBHOE pacupocTpaHeHue
MPaBOBBIX , HAYYHBIX M HAYYHO-TEXHUYECKUX
3HAaHUW CO3[aeT MPEANOCHUIKH AJIs pa3BUTHUS
CUCTEMBI OTHOIICHUN B obnactu
uHTeekryanbHoi cooctennoctu (MC). UC,
Oyqyuyd OJHHM U3 HWHCTUTYTOB B paMKax
WHCTUTYIIMOHAIHHOU YKOHOMHKH, CTAHOBUTCS,
N0 CYTH, aBTOHOMHOM JHCUMIUIMHAPHOMN
KaTeropueu, 3a KOTOPOM KpOeTcs, IMOXKaIyH,
CaMblii TEPCHEKTUBHBIM M HEHCUEPIAcMbII
pecypc 4eJIoBeYecTBa — HMHTEIUIEKT CO BCEMH
€ro aTpuOyTaMu U MPOTyKTaMHU.

Oco0yr0 3HaYUMOCTh Cper OOBEKTOB
NC npuobperatoT 00BEKTHI MPOMBIIITICHHON
coocrBennoctu (I1C), sBisfonECs OCHOBOM
9KOHOMHYECKOTO, TEXHUYECKOTO u
TE€XHOJIOTMYECKOro  IMOTEHIMaja  CTPaHBI.
Obecneuenne uHdopmanueit B chepe IIC, B
T.4. U300PETEHUI — ATO OJIMH M3 BaXKHEHIIIMX

KOMIIOHEHTOB SKOHOMHUKH, IIPU3BaHHbIN
pemaTts MpoOJEMBI  PacHpOCTpaHEHUS W
BBEICHUS B X035 CTBEHHBIN 000poT

pe3yJIbTaTOB HAYYHOH M HAyYHO-TEXHUYECKOU
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NESITENIbHOCTH, PEe3yJIbTaTOB HHTEIUICKTYallb-
Hou pesrenpHocT (PUJM). Otu PUJ u
SBIISTIOTCS. ~ BOKHEHIIMM  SKOHOMHYECKUM
PECYPCOM CTpPAHBI.

be3 coOCTBEHHOTr0 WHHOBAIIHOHHOTO
MOTEHIaTa OpraHu3aIuu TPYIHO
3 PEeKTUBHO pearn30BaTh CBOM HAYyYHO-
TEXHUYECKHE pa3pabOTKH.

N3BectHO, uTO W300peTeHHE, Kak
o0vekT IIC, MOmKHO UMETh TEXHUYECKUI
XapakTep, OJTHAKO OONICTIPU3HAHO, YTO
TEXHUYECKON JOo/KHAa OBITh HE 3ajaua,
KOTOpasi PeIaeTcs ¢ MOMOIIBIO M300peTeHHS,
a CYUIHOCTb ee pemieHus. IHpIMU ciioBamH , ¢
MOMOIIbI0 H300peTeHHs] peliaercs  Jrodas
mpakTHUecKkas 3ajada B J00oi cdepe, HO
UCKITFOUYUTEIFHO TEXHUIECKUMH, a HE KAaKUMH-
1100 IpYTUMH CpeacTBaMu
(PKOHOMHUYECKUMH, OpPraHU3alMOHHBIMA U
op.) [ 2,3].

CornacHo 3akony AP «O Ilatente»
[4], wu3oOpeTeHMe — 93TO  OXpaHIEMOE
TEXHUYECKOE peIIeHHe B JII0OOW o00sacTu,
OTHOCSIIEeCs K TPOAYKTYy (B YaCTHOCTH,
YCTPOMCTBY, BEIIECTBY, TaMMy
MHUKpPOOPTaHHU3MOB, KyJbType KIIETOK
pacTeHHH W KHUBOTHBIX), & TaKXe CIoco0y,
KaK TMpOLECcCy OCYIIECTBICHUS NEHCTBUI HaJ
MaTepUALHBIMH ~ O0OBEKTAMH C  ITOMOIIBIO
MaTepHUaIbHBIX CPEJICTB M IPUMEHEHHUIO paHee
M3BECTHOTO YCTPOWCTBA, CIIOC00a, BEIeCTBA U
MHUKpPOOpPTaHHW3Ma [0 HOBOMY Ha3HAYEHHUIO.
N300perenuto  mpencTaBIseTCs — MpaBOBas
OXpaHa, €CJIIM OHO SBJSETCS HOBBIM, HWMeEET
M300peTaTeNlbcKuii YPOBEHb U MPOMBIIUICHHO
MIPUMEHHIMO.

Oxpana  PHT/, B YaCTHOCTHU
MOTEHIMAJIBHO OXPAHOCIIOCOOHBIX OOBEKTOB
UHTEeIIeKTyabHOM coocTBeHHoctn (OUC), B

YaCTHOCTH, M300peTeHN, MOXKET
OCYILECTBIISATECS ~ Pa3HBIMU  CIIOCOOaMH  —
MaTEHTHOU OXpPaHbI W pexxuMa

KOMMEPYECKON TalHbI, HAIIPUMEDP, B Ka4eCTBE
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CEeKpEeTOB MPOM3BOJCTBA — HOYy-Xay. OTH
CHOCOOBI SIBJISIFOTCSL  abTEPHATUBHBIMH U B
ONPEJIETIEHHOM CMBICIIE  B3aMMOHUCKII0YAIO-
LIIUMUCS.

Co3gagpe  OEWCTBUTEILHO  HOBEIX
n300peTeHnH, KOTOpBIE CIOCOOCTBYIOT
mnporpeccy B 00JIaCTU TEXHUKH, BO3MOXKHO
TOJIbKO TIPY HAJIMYWU 3HAHUSL BCETO TOTO, YTO
Obui0 panee. Benp co3maHue penkoro,
«IPOPBIBHOTO» U300peTeHUs JeN0 ciayyaitHoe,
a HE 3aKOHOMEPHBIA DPE3yNbTaT TBOPYECKOMN
JeSATEIbHOCTH.

3HaHWE OMbITAa MPEAIICCTBEHHUKOB HE
TOJIKO TOBBIIIAET BEPOSATHOCTh MOJIYYEHUS
TOJIOKUTEIBHBIX PE3YJIbTATOB  AKCIIEPTHU3HI.
[laTenTHBIE HCCenOBaHUS Hauboyee MOIHO
pPacKpbIBalOT BeCh O0BEM U BCHO IIHPOTY
W3BECTHBIX CO3JAaHHBIX B MHUPE TEXHUYECKHUX
pereHuil. 3HAKOMCTBO C HHMH I103BOJISET
WCKIIIOYUTh MHOTHE U3JIMIIHUE, a MHOrAAa U
HEBEpPHBIC HAIIpaBJIEHUs TOWUCKA B TPOIECcce
paboTel Hanm wuzo0pereHueM. B pesynbTare
COKpalIaeTcs BpeMsl Ha CO3/aHUE
BBICOKOKAUECTBEHHBIX KOHKYPEHTOCIIOCOOHBIX
pa3paboToK. 3HAKOMCTBO C HM3BECTHBIMU
TEXHUYECKUMHU peLIeHUsIMU JaeT
BO3MOXKHOCTh ~ TOCJ€ HMX  KPUTHYECKOTO
aHalM3a Cco3JaBaTh 0OoJjee COBEpIICHHBIE
paspabotku [ 5].

Jloist obecrieueHus BBICOKOU
KoHKypeHTocnocoonoctu PHTJI Heobxonumo
MPOBEJCHUE MATEHTHBIX HCCIe0BaHMIA,
HAaYMHAsT C  HCCIENOBAaHUS  TCHACHIIMI
pa3BUTHS U BIOOpA aKTyalIbHBIX HAIlPaBJICHUN
¢uHaHCUpOoBaHUS ~ OyAyumMx  pa3paboToK,
BKIItOUasi oO0Ilee M YacTHOE IUIAHUPOBAaHUE
pabot, m KOHYas pa3pabOTKOM TEXHHUYECKOU
JIOKyMEHTAI1H, MaTeHTOBaHUEM u
JTUTIEH3UPOBAHHUEM.

Ha mpaktuke >xe 5TH HeoOXoauMbIe
yCIIOBUS u3-3a HEJ0CTaTOYHOTO
(MHAHCUPOBAHUS YACTO HE BBIMOJHAIOTCS B
MOJTHOM 00BEMe.

CeromHs  akTyalbHOCTb  HPOOJIEMbI
npoBeieHUss  3(PQPEKTUBHOTO  IOUCKA  Ha
HOBU3HY IIpEeAIaraéMblX  TEXHUUYECKUX

pemieHU B MATEHTHBIX 0a3ax  JaHHBIX
oueBuHA. HekBanubuupoBaHHBIM TOUCK B
MaTeHTHBIX 0a3ax MPUHOCUT MaTepHUaTbHbBIE
yobITKH. CoOrlacHO [aHHBIM MATEHTHOTO
BegomctBa OPI, exeromaHo repsercs okono $

7 w™iIpa  mpu nyOIupoBaHWUM  HAy4YHO-
TEXHUYECKUX  pa3paboTOK MO  MpUYUHE
HEMOJHOTHl OTOOpaHHOW TMpH TMPOBENCHUU
MOUCKa UHPOPMALINH.

st obecrieueHus paboThI
CHELMAIUCTOB C  OOJbIIMMH  O0OBEMaMu
nH(popMaluy BeAylIue MaTeHTHbIE BEJOMCTBA
MMOCTOSIHHO TIOTONHSIIOT U COBEPIICHCTBYIOT
JNIEKTPOHHbIE  0a3bl  JIaHHBIX  MATEHTHOMN
JOKyYMEHTaluu. B To ke Bpemsi mpu pocte
KOJIMYeCTBA HWH(MOpPMAIUU B 3JICKTPOHHBIX
0a3ax JaHHBIX YCIOXHSIOTCS METOIbI 0TOOpa
PEJICBAaHTHBIX JIOKYMEHTOB, TPeOyeMBIX IIpH
MOMCKE Ha TMATEHTHYI YHCTOTY, HOBU3HY U
TIPH OTIPEJICIICHUN YPOBHS PAa3BUTHUS TEXHUKH
B KOHKPETHON 00JacTH.

MOXHO BBIJICTHTHh YETHIPE OCHOBHBIX
JTana npoBeJCHUs MATEHTHOTO MOKCKA: BHIOOP
HEOOXOIUMBIX 0a3 JaHHBIX TATCHTHOH U
HEMaTeHTHOMN JIOKYMEHTAIl1H, noxoop
KIIFOUYEBBIX CJOB M COCTaBIICHHE 3arpoca,
KOPPEKTUPOBKA MEPBOHAYATBLHOTO 3ampoca 1o
pe3yibTataM TPOBEIACHHS IMPOMEKYTOIHOTO
MIOMCKA.

OOBIYHO TPYAHOCTH Yy CICIHAINCTOB
BBI3BIBAIOT MOTIBITKA OTpa3UTh npu
COCTaBJICHUM 3alPOCOB OTHOIICHWS U CBSI3U
MEXIy OTAETbHBIMU DIEeMEHTaMH OOBEKTa.
Ecnu Takue OTHONICHWS HE BKIIOYCHBI B

3ampoc, TO 1O HeMmMy OyayT BbIJIAHBI
HEpEJICBaHTHbIE  JOKYMEHTBbl, B  KOTOPBIX
OTIHCaHBbI, K IpUMeEpYy, yCTpPOUCTBA,

coJiepKaniiue HeoOXOIUMBbIC YacTH IpeaIMeTa
IIOMCKa, HO He 00JaJarolIue HeoOXOIMMbIMU
CBA3IMH MEKIY OTHMH 4dYacTsAMH. Torja
MOXXHO  MOmMpoOOBaTh  BBIPA3UTh  CBS3b
00IeYOTPeOUTEIbHBIME TepMHUHAMH [ 5 ].

Oco0bIM 00BEKTOM BHUMAaHUS
saBisieTcss (pOpMysia M300peTEHUs!, MOCKOJIBKY
COCTaBIICHHE MIPAaBUIBLHON MMaTEHTHOMI
dbopMyel — 3TO Tmenas Hayka. [lareHTHas
dbopMyna eCThb IEHTPAIbHBI HEPB BCErO
MOHOITOJIEHOTO TIPaBOMOYHS, C KOTOPBHIM OHO
CTOUT U MAaJaeT, U, KOHEYHO, HeOe3rpaMOTHBII
M300peTaTeNib CyMeeT BO3BBICHTBCS 10 TeX
CTyTeHen BBICILIETO TEXHOJOTHYECKOTO
3HAHHS, C KOTOPBIX TOJHKO MOXHO OKHHYTH
B30pPOM COOTHOIIIEHHE JAHHOTO U300peTeHUs C
COIpHUKacaromuMucs odmacTsmMu. M3BecTHb 6
KaTerOpuil MaTeHTHBIX (OPMYIT:
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I Kareropuss - OOBeIUHsAET Hauboee
IIMPOKYIO TPYIIy H300peTeHuil, Aalouux B
pe3ynbTare HEeMOCPEICTBEHHO MOTpedisieMble
MIPOAYKTHI;

[l kaTeropusi — HOBBIA CTMOCOO TOYYEHUS
M3BECTHOTO MPOJIYKTa;

[l kareropuss — wuMelomEecs Opyaue
MIPOM3BOJICTBA UCIIOIB3YETCS B CIIOCO0E.

Eme Tpu xaTeropum CoOCTaBISIOTCS
KOMOMHUpPOBaHMEM  TpeX  IEpPEeYHCICHHbIX
KaTeropuit

( KoMIUTEKCHBIE U300pETeHN):
IV —cnoco6 u anmapar;
V —nponykT, cnoco0 u anmapar;
V| —npoxykt u crioco6 [ 8].

Pazpabotunkamu MHCTUTYTA
«HedteraznpoexT» CO3/IAI0TCS
NEPCHEKTUBHBIE ~ TEXHUYECKHE  PeLeHMS,

3asiBOYHBbIE MaTepHalibl Ha KOTOpbIE IOCIe
IIPEBAPUTENIBHON DKCIEPTU3BI B MATEHTHOM
oTaene M Ha  3aCeJaHMM  OKCIIEPTHOM
KOMHUCCUM [0 PACCMOTPEHHIO U  OLECHKE
MHHOBAaIMK O0QOPMIISIIOTCSI B BUJIE 3asiBKU Ha
n300peTeHue 1 MakeT TpeOyeMbIX TOKYMEHTOB
HamnpaBisiercs B aapec I'ocKomwurera AP mo
Crangapram, Mertposorun u IlareHram.
VYmnauuBaercss COOTBETCTBYIOIIAsl IOLUIMHA
JUIsL pacCMOTpEHMsI Hanpasiasiemod B Komurer
3a5BKH. Pesynbraret IIpEeABAPUTEILHON
skcneptu3sl Komurera cooOuiarores aBTopam
MPEIoIaraeMoro HM300peTeHnuss U B Cilydae
MOJIOKUTEIBHOIO  OTBETA M BBIIJIATHI
COOTBETCTBYIOIIEH MOLUIMHBI pedepaT 3asiBKU
nyonukyercs B Owomerene  «Sonaye
mulkiyyati» ast 03HaKOMIICHHSI C CYIIHOCTBIO
n3zobperenus. [1o ucreyeHnn yCTaHOBIEHHOTO
CpOKa BBIKJIaJKH pedepara U OMsTh K€ Mocie
yIIaThl CleIyroleil MOUUIMHBI MyOIuKyeTcs
¢dopmya storo uzobdperenus [ 6,7].

Kak ObLIO0 OTMEUYEHO paHee,
perucTpaiys ¥ Bbljiadya OXpaHHOIO IOKyMEHTa
Ha OOBEKT MATEHTHBIX MpPaB MPOU3BOIAUTCS
MOCJI€ AKCHEPTU3bI 3asBJICHHBIX TEXHUYECKHX
pEelIEHnH  Ha  COOTBETCTBHE  YCIIOBUSIM
MaTEHTOCIIOCOOHOCTH, YCTaHOBJICHHBIMU
HOpMaMHU 3aKoHoJaTenbeTBa AP.

[utupoBanue aTeHTa, KaK
CBUJETEIBCTBO SKOHOMHYECKON 3HAYMMOCTH U
ornaun PHT/] sBisercs He meHee, a Opol U
Oosiee 3HAUYMMBIM IIOKa3aTeseM JUIsl OLIEHKU
COOTBETCTBYIOIIUX pabor. B oTnnume ot
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My OJITMKAITA T B Hay4YHO-TEXHUYECKOU
JUTEpaType, B KOTOPBIX CChUIKA MPOU3BOAUTCS
TOJIBKO ~ aBTOpPOM, B  MaT€HTaX  MOTYT
IPUCYTCTBOBAaTh  [IBAa BHJA  CCBUIOK —
INPUBEJCHHBIX ABTOPOM M 3KCIEPTOM IO
pe3ynbTataM  YNpOLIEHHOTO0  IMaTEHTHOIO
noucka. Ilpy »TomM wm aBTOp, M DIKCHEPT
YKa3bIBaIOT HA OTIMYME JAHHOTO M300pETeHNUs
OT MPEALIECTBYIOIIMX, T.€. HA OTJIMYUTEIIbHbIE
npu3Haku u3o0pereHus. CCBUIKM B KaKJOM
MOCJIETYFOIIEM HU300peTeHUHN Ha
npeamiecTsytoniee  (MPOTOTUM)  MO3BOJISAET
BBISIBUTH LENOYKY B3aMMOCBSI3aHHbIX
n300peTeHnH, BBIATHU Ha HUCXOQHOE
M300peTeHHe B JIAaHHOM  TEXHHUYECKOM
HaIPaBJIEHUU U, 110 CYTHU, PACKPBITh XapaKTep
ero jJanpHeumero pasurus. Ilo kommyecTBy
[IaTEHTOB — CCBUIOK, KOTOPOE BO3pacTacT MpHU
00paboTKE  TMAaTEHTOB—AHAJIOIOB,  MOKHO
CyIUTb O BaXHOCTU  3allaTEHTOBAHHOMN
TE€XHUKHU U TEXHOJIOTHH.

IlonaB 3asBKy Ha IOJyuy€HHUE INATEHTA,
aBTOp TaKXe MOXET C YAUBJIECHHUEM 3aMETUTh,
YTO B 3aKJIIOYEHUE DKCHEPTU3bl B KaueCTBE
M3BECTHOTO YPOBHS TEXHUKHU emMy
NIPOTHBOINOCTaBIE€HA MMyONMKalus, KOTOPYIO
OH CaM K€ MOTOPOIUJICS ClIeNaTh.

[TyOnukanuss B OTKPBHITOM mevatu
noapo6Hoi nHpopmanuu o pesyiabratax HT/,
YTO SIBJIIETCS MOKa npeobdsanaromeil Gpopmoii,
KaK IIPaBUJIO, LI€JIeCO00pa3Ha Iociie TOro, Kak
[I0/IaHa 3asBKa WM 3asBKU Ha IOJIy4YE€HUE
MATEHTHOM  OXpaHbl  COOTBETCTBYIOLIETO
M300peTeHusi, YTO TMO3BOJSET H30eKaTh
MPEKIEBPEMEHHOTO  PACKPBITHSL  CYLIHOCTH
nzobperenuss.  Jlo  3TOoro  ikenareibHa
MyOJIMKaIMsl B OCHOBHOM OOIIUX CBEIICHUI,
KACalOIIMXCsl NPUHUUIHAIBHOTO  MOJXO0AA,
BO3MOKHBIX croco0oB OCYUIECTBIICHUS
TEXHUYECKOTO OOBEKTa WIM TEXHOJOruu 0e3
NPUBE/ICHHS CYIIECTBCHHBIX MpU3HaKoB [ 9].

[TaTenTsl BbLIAIOTCS U300peTaTENIsIM

KakKk 3aCIIyKCHHOC n HECOTBEMIIEMO
IpUHAJICIKAIICC um IpasBo. I[eﬁCTBHe
HallMOHAJIBPHOI'O IIaT€éHTa, B TOM  YHCIIC

azepOaifjpkaHckoro, mo oO0imeMy MpaBuily,
OTpaHUYEHO npenenaMmu TEPPUTOPUU
roCy/AapcTBa, aTEHTHOE BEAOMCTBO KOTOPOTO
BbIJAI0 mateHT. B AsepOaiimkane — 3TO
lNocynapcTBeHHBIM Komurer AP o
Crangapram, Metrposnoruu u Ilatenram. Cpok
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JNEUCTBUS ~ HUCKIIOYUTEIIBHOTO  TMpaBa  Ha
M300peTeHNE U YJOCTOBEPSIOIIETO ATO MPaBO
nateHta cocrasiageT 20 jer. IlateHT MOXeT
OBITh HApPYIIEH TOJILKO B TMpeaenax Toro
rocyJapcTBa, KOMM OH BBIJJaH U TOJBKO B TO
BpeMs, [TI0Ka OH JICUCTBYET.

Ha3naueHne maTeHTOB 3aKIIOYACTCI B

IPEJICTaBICHUN  JIIOISIM OTrpaHUYEHHBIX
MOHOIIOJIBHBIX IIpaB 3a HCIOJIb30BAaHUE
u3o0pereHuit B oOMeH Ha  mepeaady
OOLIECTBEHHOCTH  3HAHWI,  KacarolIUXcs
COOTBETCTBYIOIINX WHHOBALUH.

Hanuume  oXxpaHHBIX  JTOKyMEHTOB
MO3BOJIIET  HE  TOJBKO  3alIUTHTH  OT
BO3MO>KHBIX KOHKYPEHTOB, HO U

TIOJIOKUTEIBHO BJIHMSAET Ha IPOJBHIKECHHE
TOBapOB M YCIYr Ha pPBIHKC WHHOBAIIWH,
CIIOCOOCTBYET  CO3JaHHMIO  OJaronpUSTHOTO
UMH/DKA TIPENPHUITUS B LEJIOM H TOTyYCHHIO
JOXOOB TpPH TMpOAaXe JHMLEH3MH, JaeT
BO3MOXXHOCTb 3aCTpaxoBaThCs oT
(MHAHCOBBIX MOTEPh, CBA3aHHBIX C YTEUKOU
undopmarmu [ 10].

IIatenThI OTpaxxaroT IIpU3HAHUC
I/I306peTaTeJ'II>CKOFO BKJIaZla, HO HEC OTpaXaroT
KOMMCPYCCKYIO OCHHOCTD I/I306peTeHI/I$I.

MmupoBasi TpakTUKa CBUICTEIBCTBYET, YTO
HE3aBUCHUMO OT TEMaTHKH, KOJIUYECTBO
M300peTeHU, MOMyYaroInuX KOMMEPUYECKYIO
peanu3anuto, cocraBisier MeHee 20% ot
o011eil Macchl MaTeHTYEMbIX U300peTeHul.
Kacarenbao n300peTaTeNbCKOM
AKTUBHOCTH WHCTHTYTa CIIEAYeT OTMETHTH,
YTO  paHbllle  COCTABISUICA  IJIAaH 1O
M300pETATENIbCKON M PAIMOHATIN3aTOPCKON

pabote BCETO WHCTUTYTa " ero
MOJIpa3IeIICHUM. Tlocie BBISIBJICHUS
pabOTHUKAMU TMATEHTHOTO  MOAPA3JEICHUS
OXPAHOCTIOCOOHBIX  Pa3pabOTOK, aBTOPBI

COCTABJISUIM 3asBKH, KOTOpPbIE ITATEHTOBE]IbI
MPOBEPSUIH, KOPPEKTHPOBAIH, BBIABISUIA B
HUX TEXHUYECKHE PELICHUS U OTChLJIAIN UX BO
BHUUITID -Bcecoro3Hsiit Hay4HO-

HCCJIEI0BATENBbCKUI WHCTUTYT
rOCYyJIapCTBEHHOW TMATEHTHOM 3KCHEPTHU3bI.
Jnsa odopmiieHuss U OTHpaBKU MaTepHalIOB

3assBki  Bo ~ BHUUITID  tpeboBanock
00s3aTeIbHOE  BBIMOJHCHHE  TATEHTHBIX
UCCIICIOBaHUN.  3asBHUTENIEM  COCTABISIIACH

CIIpaBKa O MPOBEIEHUU MATEHTHOTO TIOUCKA 110
HECKOJIbKMM TIEPEJIOBBIM CTpaHamM Mupa C
yKa3aHueM HalICHHBIX aHaJIOTOB u
OPOTOTUIIA, YTO ONPEIENSIIO TMOJHOTY U
TEeXHUYECKU ypPOBEHb HCCIEIOBaHUU. B
HACTOSIIEE K€ BpeMs, MOAOOHON CHpaBKH HE
TpeOyercsi.  M3BecTHO,  9TO  CO3/aHue
NEMCTBUTENHHO HOBBIX U300peTEeHUM, KOTOPbIE
CIOCOOCTBYIOT IpOrpeccy B 00JIaCTH TEXHUKH,
BO3MOXXHO TOJBKO MPHU HATUYUU 3HAHUS TOTO,
yTo OBUIO  caenmaHo panee. [loaTomy
CYWIECTBYIOIIass ~ CHCTeMa  TaTeHTOBaHHS
TEXHHUYECKUX peIIeHwuid, HapsSAy c
MOJIOKUTETHHBIMU yepTamu, MOJKET
MPUBOAUTH K CO3JAHHUIO TaKUX H300pETEHUH,
KOTOphIE B OOIIEeM cllydae He SBISIOTCS
ONTHUMAJTLHBIMH, MIPOTPECCUBHBIMU u
KOHKYPEHTOCTIOCOOHBIMH. Hannuue
aBTOPCKOTO CBHJICTENILCTBA Ha H300pEeTCHHUE
MPUHOCWJIO HMX BIAJENbllaM HE  TOJBKO
MIPSAMYEO MaTepUATHHYIO BBITOJTY -
BO3HArpaXkJ€HUE 3a AaBTOPCKOE CBHJIETE-
JBCTBO, HO M JIPYTHE BBHITOJBI — IOBBIIICHUE
OKJajna, TpPOABIKEHHE MO  CIyXeOHOM
jJecTHUIle W T.0. Eciam pgake Ha Kakoe-TO
TEXHHUYECKOE PEIlIEHUE He IMO/aBaliach 3asiBKa
Y He OBbUI MOJTY4YeH OXPAHHBIA JTOKYMEHT, 3TO
HE TMPUBOAUIO HH K KakuM (UHAHCOBBIM
MOTEPSIM.

B 1997r. Obu1 BBemeH B JeiicTBHE
3akon AP «O Ilarentre», B COOTBETCTBHH C
KOTOPBIM TOJIYYCHHBIE paHEe Ha TEXHUUYECKUE
pelieHus: aBTOPCKUE CBUIETEIBCTBA MOXKHO
nepeoopMIIsATh B MaTeHThl AP.

N3o0peratenbckas aKTUBHOCTD
MHCTUTYTa HaunHas ¢ 1995r. mnpencraBieHa
HIDKETIPUBEICHHOM rarpaMMe 1 Tabiuiie:
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NMOKA3ATENU U3OBPETATENbLCKOWN AEATENIBHOCTHU
MHCTUTYTA "HE®TEIA3MNMPOEKT" 3A 1995 - 2008 rr.

KonuyecTtBO nogaHHbIX

MNoabl 3a8BOK Ha u3obpeteHnsa | KonnyecTBO Nony4YeHHbIX NaTEHTOB
1995* 22 2
1996 6 11
1997 12 11
1998 16 10
1999 22 13
2000 2 16
2001 2 7
2002 8 1
2003 4 2
2004 11 6
2005 3 4
2006 9 8
2007 3 11
2008 3 4
Bcero 123 106

*a.C. nepeBedeHbl B NAaTEHTHI

25

20

15 |

10 |

1995 1996 1997 1998, 1999 2000/ 2001 2002 2003 2004 2005 2006 2007 2008

] KonnuecTBO ITOTaHHBIX 3aIBOK

B Konn4ecTBO NMoIy4YeHHBIX NAaTEHTOB
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Kak BUJIHO u3 JarpaMMel,
n3zobperarenbCkass — aKTHBHOCTh — pa3paboT-
YUKOB MHCTUTYTa B pa3Hble T'OAbI MEHIACh
CKa4uKooOpa3Ho, a KAaKUX-THOO CTHMYJIOB K €€
YBEITUYCHUIO HE HAOIIOAI0Ch.

ITo HAIeMy MHEHHIO, st
aKTUBHU3AIMM  M300peTaTeNnbCcKOM  JesTeNb-
HOCTH COTPYJHHMKOB MHCTHTYyTa HEOOXOIMMO
NPUHATH AKTUBHYI CTPATE€rMi0  IAaTEHTOB,
HO3BOJISIOIIYI0 ¢ MUHMMAJIbHBIMM 3aTpaTaMu
YIOPSIOYUTE TPOIECC CO3/aHuUs, aHAIHM3a U
kommeprmanuzanun UIC  u  copeprkaliyro
CIICAYIOIIHNE Pa3/Iebl.

- TexHu4eckoe obecreueHne 3¢GHeKTUBHON
paboThl, BKIOYas  BBICOKOCKOPOCTHOM
noctyn uyepe3 MHTepHeT k 6a3aM AaHHBIX
W caiiTaM MaTEeHTHBIX BEJOMCTB BEIYIIHX B
001acTH U300peTaTeNnbCTBA CTpaH MUPA,

- co3JaHue CHUCTEMBI 00y4eHus
TEXHUYECKUX CHEIMaIMCTOB BOMIPOCAM,
CBA3aHHBIM C I/IHTGHHGKTyaHLHOI\/JI

cobctBerHocThiO (Buabl  [IC, ycnoBus
MaTEHTOCIIOCOOHOCTH, COCTaB 3asiBKM Ha

u300peTeHne, OCOOEHHOCTH  OIMHCaHUs
bopMyIIbl H300pETEHUS U T.11.);

- MHOTOCTYNIEHYaTbIi  aHajgu3  Hay4HO-
TEXHUYECKOM, TPOEKTHOW, KOHCTPYK-
TOPCKOW, TEXHOJIOTUYECKOW U APYrou
JOKYMEHTallud C  1IeJIbI0  BBISIBICHUSA
NOTEHLUAIBHO OXPaHOCIIOCOOHBIX

pa3paboOTOK U TEXHMUYECKUX PEIICHUH,
3acy’KUBAIOIINX BHUMAHUS,

- OKCIICPTHU3a BBIABJICHHBIX TCXHUYCCKHX
pelIeHNI W KOJUICTHAIIbHOE TPUHSTHE
penIeHus o croco0e uX 3aluTH;

- coOCTBeHHO  mpoueaypa  ohopMIeHHUS
3asBKH HA MATEHT;

- TPOJBWKEHHWE 3alllMIICHHON  (He3almu-
IIEHHOM) MPOMBIIICHHONH COOCTBEHHOCTH
HAa pPBIHKE MHHOBAaMd C IOMOILBIO
peKIaMel;

- TMOOIIPEHHE aBTOPOB U300PETCHHUIA U T.1I.
Jlureparypa
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“Neftgazlayiha” institutunun innovasiya
faaliyyatinin asas istigamatlari

F.Karimov, T.Hajlyeva, M .Oliyeva
Xdilass

Moqgalodo ixtiralarin yeniliyi, ixtira
SoviyyasS Vo sonayeds totbiq edilo bilmoasi
Kimi olamotlorino  baxilmisdir. Forz edilon
texniki hollorin yeniliyini tosdiq edon patent
verilonlor bazalarinda somorali  axtarisi vo
patent  sonodlorinin elektron  verilonlor
bazalarinin mukommollasdirilmosinin vacibliyi
nozar diqgetine toklif edilir.
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Perspektivli texniki hallarin
askarlanmasi va tartib edilon iddia sonadlarinin
AR Standartlar, Metrologiya vo Patent Uzrs
Dovlot Komitasindo baxilmasi yollari taqdim
edilmisdir.

Muvafiq innovasiyalara aid biliklarin
ictimaiyyato 6tUrdlmosi mugabilinds ixtiraya
verilon mihafizo sonodi-patentin ixtiragilara
onlar torofindon qazanilmis vo ayrilmaz
hiquglarini  tosdig edon  sonod  kimi
mUstosnaligl gqeyd edilir.

«Neftgazlayiho» institutunda ixtiraciliq
foalliginin artirilmasi yollari toklif edilir.

Main directions of ”Oil and Gaz Projects”
Institute innovation activity

F.N.Kerimov, T.N.Gadjieva, M.K.Alieva
Abstract

Features of invention — novelty,
invention level and industrial applicability are

UOT 622.276.04

shown in the article. Importance of efficient
supposed technical solution novelty search
conducting in  patent database and
improvement of patent documentation
electronic databases is emphasized.

Means of promising technical solutions
revealing and execution of application
materials for consideration in State Agency on
Standards, Metrology and Patents of
Azerbaijan Republic are given.

Advantage of given invention
safeguarded document — patent, as merited and
inseparable belonging to inventor right, in
exchange to  knowledge, concerning
corresponding innovations transfer to the
public, is stressed. Ways are suggested for
activization of invention work in “Oil and Gaz
Projects’ institute.

LAYLARIN BIRGO ISLONILMOSININ PERSPEKTIVLIYI

N.S. Karimov, R.R. Rashmanov, M.B. Babayev

Son  morholodo  islodilon  coxlayl
yataglarin istismarinda az mohsuldar va ¢atin
cixarila bilon neft ehtiyatl bir nego layin birge
isladilmasinin effektivliyinin asaslandiriimasi
vacib mosalalardoan biridir. Bu mogalods «Neft

Daslari» yataginda laylanin birge
islodilmasinin - mumkunldyd vo somoaraliliyi
asaslandiriimisdir.

Molumdur ki, mohsuldar layda

stizilmani tamin edon laydaxili enerji mixtalif
amillorlo sociyyslondiyi kimi, hom do zaman
gostericis ilo ciddi baglidir. Bu baximdan
tozyigi asagl dusmis laylarin islonmasinin,
xususila do son moarhoalads islodilon yataglarin
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enerji  «qaliglarindan» somorali istifadonin
ohamiyyati stibhosizdir.

Olbotto yatagin geoloji qurulusu, osas
hidrodinamiki parametrlarinin dinamikasl vo
laylarin  hondosi  gOstoricilori  do  nozora
alinmalidir.

Aydindir ki, geyd edilonlor coxlayl
yataglara da aid edilo bilor vo Ustalik hamin
laylarin birgs islonmosi texnologiyasi onlarin
istismarinin ~ optimal muddstda basa
catdirilmasina (mosolon, doniz yataglarinda
Omrinun optimal azaldilmasina) getirs bilordi.
Mohz bu monada Azorbaycanin quru vo doniz
neftgaz  yataglarinin  oksoriyystinin -~ son
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isladilmo moarhalasinds olduglarini vo homin
yataglarin istismar xdsusiyyatlorini  nozors
amagla coxlayli yataglarda laylarin birges
istismarini tadqiq etmok vacib sayilabilar.

Qeyd edilonlor xtsusils tikonmokds olan
mohsuldar  laylardan  ibarot  yataglarin
isladilmasinin layihalondirilmosi  Uglin - gox
aktual oldugundan homin problemin otrafli
tohlili zorurati mévcuddur.

Doniz neft yataglarinin oksoriyyatinin
(«Neft Daslari», «Gunoasli», «Pal¢iq Pilpilosi»,
«Piralahi», «Qum doniz» vo s) coxlayl
olmalarini, hamin laylarin bir gcoxunun giicdon
dismis vo bozilorinin az mohsuldar olmagla
borabor hom do ¢otin cixarila bilon (tokca
doniz yataglari Uzro galiq neft ehtiyatinin 25-
30%-i qodor) neft ehtiyatlarina malik
olmalarini, nohayat, xususilo doniz
yataglarinda istor suvurma vo ya istorss do
hasilat quyulart sobokasinin yeni quyular
hesabina sixlasdirilmasinin igtisadi  cohotdon
somarali olmadigini nozara amagla coxlayli
yataglarin islonmosi texnologiyalarini tohlil
etmoklo geyd edilon problemin hallinin
mUmkadnl Gy ind musyyanlosdirak.

Coxlayli neftgaz yataglarinda laylarin
birge istismarinin - mimkuinlOyd, istismar
muddatinin azaldilmasi, quyudibi vo lay
tozyiglori, laylarin  hondos  vo  osas
hidrodinamiki  gostaricilorini  nozora aan
todgigatlara vo modon molumatlar ssasinda
muixtalif variantlarda texnoloji gostericilorin
prognozu vo laylarin isladilmosinin sistemli

tohlilino asaslanaraq [1, 2, 3] «Neft Daslari»
yatagl misalinda laylarin birge isladilmosinin
mUumkunl tytine baxag.

Laylarin bir tmumi istismar vo suvurucu

gquyu sistemi ilo  isledilmosi  laylarin
kegiriciliklori  nisbati v =k, /k, , guclari
(effektiv gainliglarr) nisbeti A=h/h, ,
quyudibi  vo lay tozyiglori arasindaki
forglordon koskin asilidir. Burada k;, h, -
keciriciliyi  nisboton boydk olan layin

kegiriciliyi vo gucu (effektiv galinlig), k,, h,
iso az kegiricilikli layin kegiriciliyi va gtcudur
(effektiv galinhigidir). Todqigatlar gostorir ki,
[4, 5, 6] agor bir istismar obyekti kimi baxilan
iki layin Kkeciriciklinlorinin orta giymotlori
forgi mioyyon giymatdon artiq olmasa, yani

1/£2+1
A

D)

oldugda hamin laylarin bir Gmumi istismar va
suvurucu quyu sistemi ils islodilmoasi somoarali
olur.

Laylarin guclari (effektiv galinliglari)
nisboti A=h/h, , -nin verilmis
giymatlorinds laylarin kegiriciliklorinin orta
giymeatlori forgi - v Ugln

0,10 0,30 0,60

1,00

1,50 2,50 4,00 | 10,00

12,00 | 5,33 3,67

3,00

2,67 2,40 2,25 2,10

ainir.

Neft laylarinin effektiv galinliglar nisbati vo orta keciriciliklori nisboti arasinda asililigin

qrafiki sokildo verilmisdir.
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Laylarin effektiv qalinliglari nisbati

Neft laylarinin effektiv galinliglar nisbati vo ortakegiriciliklori
nisbati arasinda asililiq

Qeyd edok ki, (1) diUsturunun
alinmasinda laylarin birge islodilmos zamani
aktiv neft ehtiyatindan istifade omsall — K,
yaxsl Vo zoif keciricilikli laylar Uclin eyni
gobul edilmisdir.

Laylarin ayri-ayri islodilmosi  zamani
mayenin comi hasilatl neftin comi hasilatindan
artig olur (coki dlclsll ils). Bu halda

Ki=fa-%+1>1, (f.>0). Burada F -
3

kh, +koh, Ky ki +kh,

K3

aktiv neft ehtiyatina nisboton hisso ilo comi
hesabi maye hasilatl, f, - integral hesabi su-
neft amili, , - neftin va suyun 6zlUluklarinin
nisbotidir.

Neft laylarinin  ayri-ayri islodilmosi
prosesindo neftin orta haslati, ehtiyatin
cixarilmasl muddoti ilo diz mitonasibdir va
asagidaki sorti 6dayir [6]:

2 F 2

Laylarin birgo islodilmosi prosesinds
birinci laydan hasil olunan mayenin hocmi
ikinci laydan hasil olunandan A4, v vo g,

kA +K,

)

(F —Kj3) po + Ky

komiyyatlorindon asili olaraq xeyli cox olur vo
neftin orta hasilati asagidaki asililigla toyin
olunur:

¢ f(klhl +k,h,

(3) asihihigini nozara amagla iki layin

birge istismarinin  somorali olmasl  sorti
asagidaki kimi yazilir:
VS2+1—/1+1—#0_1 (4

/1 ﬂ’ 1u0+fa2 ’
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. 3
2 (Fv—Ka)/iy0+K3/1+(F—KS)yO+K3j ®)

burada f,, - ikinci layin hesabi integral su-
neft amilidir. XUsus halda laylarin birges
islodilmasinds  yaxsi  kegciricilikli  vo pis
keciricilikli laylaylarin sulasma amsallarinin
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borabor oldugunu gobul etsok z, =1 olur va
(4)-don (1) barabarliyi ainir.

Laylarin birgoe islodilmos prosesinds
onlarin su ilo yuyulmasl aparildigda zsif va
yaxsl kegiricilikli laylarda aktiv ehtiyatdan
istifado amsall K, toxminan eyni gobul edilir.
Forz edok ki, yuksok kegciricilikli layda K,
omsall az kegiricilikli laya nisboton & dofo
artigdir va K, -& - yo borabardir. Aktiv neft
ehtiyatina nisbaton hisss ilo comi hesabi maye
hasilatini F-v -yo borabor gotirsok, onda
laylarin  birge islodilmosinds neftin  orta
hasilatinin istismar muddotinds somoaraliliyi
asagldaki sortlo tayin olunur:

vs2§+1—(§+1j”°—_1. (5)
ﬂ’ ﬂ’ IUO + 1:a2
Iki neft layimin birgo istismarinin

somaralilik meyari olarag c¢ixarila bilon neft
ehtiyatinin alinmasi muddstinds quyularin neft
hasilatinin sabit saxlanilmasl vs ya artiriimasi
nozardo tutulur.

«Neft Daslari» yatagl QA1 — QA2 (QA; —
Qirmakialtl lay dostasinin 1-ci horizontu, QA
— Qirmakialti lay dastesinin 2-ci horizontu) va
QD; — QD; (QD; — Qala lay dostosinin 1-ci
horizontu, QD, — Qala lay doastesinin 2-ci

horizontu) horizontlarinin birgsa vo ayri-ayri
isladilmasinin mUmkunlUyl ve effektivliyini
laylarin geoloji-fiziki vo istismar gostaricilori
osasinda arasdirag.

Horizontlar Uzro illik neft hasilatlar
dinamikasinin mugayisosi gostarir ki, laylarin
isladilmo  xUsusiyyatlori vo istismar tempi
xeyli forglonir. Bu asason layin ilkin geoloji-
fiziki parametrlori, layin enerji vo isloadilmo
rejimlarindon asilidir.

Codval molumatlarina ssason yatagin
QA1 —QA; vo QD; — QD5 horizontlari («Neft
Daglari» yatagl) birgs islodildikde com maye
hasilati ikinci layda (QA2, QD) v dofa birinci
laydakindan (QA;, QD1) cox olacagdir. ©gor
suvurma omsall — aktiv neft ehtiyatindan
istifade amsall - K, boyuk keciricilikli layda
azkeciricilikli laya nisbaton & dofo cox olarsa
onda QA2 vo QD, —do suvurmaomsall K, - & -

ya barabar olacaqdir.
Horizontlarin  kegiricilik Uzro  geyri-

bircingliyi variasiyasini —V ? = 0,5 gobul etsok
[6, 7], neftin vo suyun lay soraitinds
ozltltklari nisbatine - u,/u, =889 (QA1 —
QA Uzra) uygun olarag, neftin vo sixigdiran
suyun fiziki xassolori arasindaki forq omsali -
Uy =4,82 olar. Quyunun son sulasma omsal|

A, =0,90 olarsasixisdiran agentin hissos

0,90

A= i
ainar.
A = 0,651 Ugun iki lay ayri-ayri va birgs
islodilonds  pis  kegciricilikli ~ lay  Ggln

u, =482, f,=0170, f,, =f,-u, =0819
oldugda K, =0,610 , F=0,714 dnq.
U, =482 , f,=0819 giymatlorinds

laylarin  birgo islodilmoasinin  somoaraliliyi
disturu (5)-don v -nln molum giymotlori vo

A= a

1-A) u,+A, (1-090)-482+0,90

0,651

uygun olarag v-F =v-0,714 qgiymotlori Ggln
A -nin giymotlori tapilir.

Neftin va suyun lay soraitinds 6zl UlUklori
nisbatine - .,/ u, =792 (QD1 — QD; Uzro)
uygun olaraqg, neftin va sixisdiran suyun fiziki
xassolori arasindaki forq omsall - x4, = 4,68
olar. Quyunun son sulasma amsall A, =0,90
olarsa sixisdiran agentin hissosi

050 = 0,658

(1_ Az)'ﬂo +A,
ainar.
A =0,677 Ugun iki lay ayri-ayri vo birgo
isladilonds pis keciricilikli lay Ggtin x, = 4,68,

(1-0,90) - 4,68+ 0,90

f, =0170 |
K, =0,610 ,

f., =1, -1, =0796 oldugda
F =0609 alirng. u,=4,68,
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f,, =0,796 qgiymatlorinds

laylarin

birgs

isladilmasinin ssmoaraliliyi dusturu (5)-den v -

nin  molum giymeatlori

V.

F=v-0609 gqiymatlori Gclin A

giymeatlori tapilir.
«Neft Daslari» yatagl QA1 — QA2 va QDq

QD, laylarinin  birgs

Vo uygun olaraq
-nin

islodilmosinin

Ssomaraliliyi sarhinin noticalari codval 1 vo
codval 2 -do verilmisdir.

Mogalodo «Neft Daslari»

yataginin

coxlayll va bir ¢ox layin tikenmokds oldugu

nozoro alnarag, ¢otin cixarila bilon galiq neft
ehtiyatinin ¢ixarilmasi  tgun laylarin  birge
islodilmasinin mumkunldyld vo somoaraliliyi
mosalalorine baxilmig, laylarin kegiriciliklori,
effektiv galinliglar, laylar Uzro kegciriciliya
gora geyri-bircingiyi va s. nozara alan mévecud
modellors istinad edorok «Neft Daglari» yatag|
QA1 — QA; vo QD; — QD horizontlarinda
laylarin birgs islodilmosinin mimkunlUyd va
somoraliliyi asaslandiriimigdir.

Neft Daslar1 yataginin QA1 va QA laylarinin birgs isladilmoasinin
Ssomaraliliyi sarhinin naticalori

Codval 1
k, ceiriciliklor misoot
V=E'°”a eginiciliklor nispot 1,230 [ 1,250 | 1,270 | 1,290 | 1,310 | 1,330
F.-v=0,714.v - yaxsl laya goro aktiv
neft ehtiyatina nisboton hisso ilo comi | 0,878 | 0,892 0906 | 0921 | 0935 | 0,949
hesabi maye hasilati
Ky & - yaxsl laya goro aktiv neft
ehtiyatindan istifado omsali 0,683 | 0,723 | 0,763 | 0,803 | 0,843 | 0,883
Kyl o
£=7y, v =000 - pis XUSUSY-| 4 108 | 1,067 | 1,336 | 1,405 | 1474 | 1,543
yatli laydan cixarilan neft ehtiyatinin
hissosi
hy . .
A=y, Yastvopislaylanneffektiv -y o5 | 13511115 | 1,005 | 1,075 | 1,085
galinliglarinin nisboti
Y axs! layagora
A 0,600 | 0,609 | 0,618 | 0,626 | 0,635 | 0,643
f, 0,074 | 0,108 | 0,145 | 0,187 | 0,233 | 0,285
P 0,409 | 0,597 | 0,804 | 1,033 | 1,288 | 1,574
Tam istismar obyektins goro
., 1,114 | 0,986 | 0,867 | 0,754 | 0,647 | 0,547
K, 0,746 | 0,726 | 0,706 | 0,686 | 0,666 | 0,646
Ks .
opL - 'lann birgs isledilmesinds | 4 5oy | 4 1971|1158 | 1125 | 1,002 | 1,059
neftve riminin artmasi
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Neft Daslar1 yataginin QD1 vo QD3 laylarinin birgs isladilmoasinin
Ssomaraliliyi sarhinin naticalori

Codval 2
Kk, o
V=, - ornakedriciliklor nisbot 1,999 | 2,019 | 2,039 | 2,059 | 2,079 | 2,099
F-v=0,609-v - yaxsl laya goro aktiv
neft ehtiyatina nisbaton hisso ilo comi 1427 | 1441 | 1,456 | 1470 | 1484 | 1,499
hesabi maye hasilatl
K;-& - yaxsl laya goro aktiv neft
ehtiyatindan istifads smsal 0,657 | 0,696 | 0,736 | 0,775 | 0,814 | 0,854
Ky & N
&= o Ks=0610 - pis Xususly-| j111g | 1,184 | 1,250 | 1,317 | 1,383 | 1,449
yatli laydan cixarilan neft ehtiyatinin
hissosi
h, . .
A=y, Yastvepislaylanneffektiv | 605 | 1585 | 1565 | 1545 | 1,525 | 1,505
galinliglarinin nisbati
Y axsl laya gora
A 0,833 | 0,837 | 0,840 | 0,844 | 0,848 | 0,851
f 0,755 | 0,822 | 0,896 | 0,978 | 1,069 | 1,171
fa 3,840 | 4,181 | 4,557 | 4,973 | 5,437 | 5,956
a2
Tam istismar obyektins géro
f, 3,230 | 3,043 | 2,867 | 2,701 | 2,544 | 2,396
K 0,732 | 0,712 | 0,692 | 0,673 | 0,653 | 0,633
3
s Jaylarin birgo islodilmosind
oeL | yiann Dirge Islodiimesinds |4 200 | 1,167 | 1,135 | 1,103 | 1,071 | 1,038
neftve riminin artmasl
Odabiyyat MaTEeMaTHYECKUX M TEXHHUYECKHUX HAyK, TOM
XXV, 2005. Ne2. C.151-156
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O nepcneKTUBHOCTH COBMECTHOM
pa3padoTKu HeTAHBIX MJIACTOB

H.C.Kepumos, P.P. Paxmanos, M.b. babaes
Pedepar

Mecropoxkaenune «Hedpt [lauuiape»
SBJISIETCS. MHOTOIIACTOBBIM M HaXOAMTCA Ha
no3nHed craaum  paspabotku. C  1enbio
palMoHAIBHOM  J10pa3pabOTKH  3aliekend ¢
y4€TOM  HEOJHOPOAHBIX  IUIACTOB IO
MIPOHUIIaeMOCTU U 3()(PEKTUBHON MOIIHOCTU B
CTaTh€ JAIOTCS OOOCHOBAaHME U  OLIEHKA
() PEKTUBHOCTH COBMECTHOW JKCIUTyaTalluu
ropu30HTOB «ITK-1»-«[1K-2» u «KC-1»-«KC-
2» mectopoxaenus «Hedt Janmmapbr».

UOT 622.276

About perspectives of joint development of
oil layers

N.S. Kerimov, R.R. Rahmanov, M.B. Babayev
Abstract

The deposit «Neft Dashlary» is multi-
layer deposit and is a a late stage of
development. With the purpose rational before
development deposits in view of non-uniform
layers on permeability and effective power in
clause the substantiation and an estimation of
efficiency of joint operation of horizons "PK-
1" - "PK-2" and «KS-1» - «KS-2» deposits
«Neft Dashlary» are given

YENI DAYANIQLI KOPUK SISTEMININ YARADILMASI VO TOTBIQI HAQQINDA

Z.Kasamanli, B.Valiyev, N.Safarov

Molumdur ki, magistral gaz komorlari
uzun muddot istismar olundugda onlarin daxili
Sothinda maye karbohidrogenlor,
kondenslosmis lay sulart  vo mexaniki
garisiglar  ¢okorok, borularin  kegiricilik
gabiliyyatini azaltmagla yanasi, mahsulun nagl
olunmasina sorf edilon enerji mosroflarinin
artmasina sobab olur.

Aparllmis  todgigatlar  noticasinds
mUayyan edilmisdir ki, gaz kamorlarinin asas
gostaricilorindon biri — onlarin hesablanmis
rejimdo istismar olunmasidir. Bu iso kamorin
daxili fozasinin tomizlik doracasindon asili
olub, onun gozasiz islomosi vo gaz kegiricilik
gabiliyyatinin sabit saxlanmasi ils slagodardir.
Qaz borularinda kondenslasmis mayenin
yigilmasl hidrat tixaclarinin omolo  galmosine
Vo nozarst- Olgl cihazlarinin tez-tez siradan
¢iIxmasinagatirib ¢ixarir. [ 1].

Qaz komorlarinin hidravlik effektivlik
omsall normativa asason 0.95-0 yaxin olsada,
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faktiki olaraq bu gbsterici 0.70-0.75 arasinda
doyisir. Bunun asas sobabi - gaz borularinin
daxili sathinin cirklonmasidir .

Foaliyyatds olan gaz komorlarinin an
asagl dolma nogtalorinds mayenin ¢okmesi -
bu saholordo hidrat tixaclarinin  yaranmasi
ehtimalini artirir vo korroziyanin artmasina
Sobob olur. Odur ki, gaz kemoarlarinin daxili
sothi mitomadi olarag tomizlanmolidir. Bu
moqgsadlar Ggln muxtalif Usullar mévcuddur.
Bunlardan mexaniki, kimyavi, termiki vo fiziki
tsullart geyd etmok olar. Lakin yuxarida geyd
edilon dsullardan on somoralisi-  kimyavi
tsuldur. Misal kimi kopuk yaradan sistemls
tomizlomo Usulu xtsusile geyd edilmoalidir. [ 2]

Muolliflor torofindon garsiya goyulan
mogsod - Respublikada istehsal edilon ucuz
reagentlor osasinda dayanigli kopuk sistemi
yaradilmasi olmusdur. Bu mogsadls , koplk
sisteminin  yaradilmasi  U¢in  bir  ¢ox
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laboratoriya todqigatlari apariimis vo yerli
komponentlar segilmisdir.

Y uxarida adlari geyd edilon tsullardan
diqgti on ¢ox calb edon - gaz xatlorinin kopuk
yaradan kompozit torkiblo tomizlonmosidir. Bu
torkibo sothi aktiv madds ( SAM ) , stabilizator
va garisdiricl daxildir. Islonmonin somoraliliyi
koplyUn hocmi sabit saxlandigda artir. Lakin
méveud Usullarda  koplyln galxma
hindurltyt,  kopuyun  bitin  hacminin
sbnmoasine sorf olunan vaxt, yani kopuyin
davamliligl genaotboxs olmadigindan, yeni
kopuk yaradan torkibin islonmasi zoruroti
meydana ¢ixmisdir.

Kopuk  yaradan maddo Kimi
Respublikada istehsa olunan reagentlor
ssasinda yaradilmis kompozisiyadan istifads
edilocayi nozords  tutuldugundan,  bu
morholods laboratoriya todqigatlart yaniz yerli
reagentlara va onlarin garisiglari ilo apariimasi
garstyaasas mogsad kimi goyulmusdu.

Kompozisiyanin torkibino daxil olan
komponentlorin  mohlullarinin - metallara(yani
boru materialing) tosiri, eloco do agressiv
muhitdo kondensatin istiraki ilo kopuk yaratma
gabiliyyati todqiq edilmisdir.

Qarsiya goyulmus problemi hall etmok
mogsodilo xUsusi laboratoriya qurgusu quras-
dinllmigdir. Koplk  yaradan  torkibin
islonmosindo istifado olunan laboratoriya
gurgusu fasilesiz hava axinini yaratmag Uc¢iin
MK-L1M marka hava vurucusundan 1 , RS-
3A tipli gaz saygacindan 2, Sottatipli stizgoclo
4 tochiz olunmug, uzunlugu L= 0.8 m vo
diametri d = 0.02 m olan siss borudan 3
ibaratdir.

Tocribolorin - aparllmasinda  asas
mogsod — laboratoriya soraitinds davamli
kopluk sistemi yaratmag idi. Isi yerino
yetirmok Ugiin ilk ndvbado hava vericisi 1 iso
sainir va gaz saygacinin 2 cixisinda
qurasdirilmis ventillo slso boruya 3 verilon
hava axininin hocmi tonzimlonir. 20 ml
hocminda koplk yaradan kompozisiyani siso
borunun icarisino daxil etdikdon sonra hava
axini stso boruya yonaldilir. Bu zaman hava
axininin - tasiri  ilo  kompozisiya koplya
cevrilarak , sliso borunun hacmi boyu yuxari
galxir.

Kondensat kopuk sondirmo
xususiyystine malik oldugundan va toklif

olunan torkibin belo bir spesifik muhitdo no
doracads effektiv olmasini toyin etmok Ugln,
Soviyyas gaxmis kdplys 1-5 ml hocminds
kondensat vo lay suyu verilir, stso boruda
kopukli mayenin  soviyyasi qeyd edilir.
Tocrlbalor avvolco yaniz 20 %-li golovi
tullantisi ilo, sonra golovi tullantisi  +
karboksimetil-sellilozanin ( KMS ) mixtalif
gatiligh mahlullari ils , daha sonraiss 20 % -li
golovi tullantisi + KMS + trietanolaminin

(TEA) vyaratdigi kompozisiya ilo davam
etdirilmisdir.
Qeyd etmok lazimdir Ki,

kompozisiyanin osas hissosini dizel yanacag|
asasinda alinmis galavi tullantisi togkil edir ki,
bu da Azorbaycan neftayirma zavodlarinda
neftin emali zamani onun toarkibindoki neft
tursularindan  alinir.  Sonayeds  9sason
neftayirma zavodlarinda xam neftin tarkibinda
olan neft tursularini ayirmagq mogsadilo xUsusi
gurgularda kalium-hidroksid ( KOH ) vo ya
natrium-hidroksid ( NaOH) golovisini nefto
olava etmoklo, «golovi tullantisi » deyilon
olavo mohsul alinir. Xam nefto golovi olava
etdikda neftin torkibinds olan neft tursulari ilo
reaksiyaya girorok, naftenat duzlari vo su
ombdlo galir . Alinmis duz iso ¢anin dibina
cOkarak, neft fraksiyasindan ayrilir. Mohz bu
Sobabdan  golovi tullantisi  dedikds, homin

duzlar  nozordo  tutulur. Qeyd edilon
resksiyanin ~ kimyavi  formulla  ifados
asagidaki kimidir:

RCOOH + NaOH — RCOONa + H,O

Neft tursulari ( NT) demok olar ki ,
bitin neft yataglarindan c¢ixarilan neftlarin
torkibindo misahids edilir. Lakin bozi neftlorin
torkibindo NT izlor formasinda , digorlarindos
i 2-3 % vo daha ¢ox toskil edir. Dunyada
neft tursulari ilo an zongin neft — Ruminiya
neftloridir ki, bunlarin tarkibinds neft tursulari
3% -o godordir. Azorbaycan neftlori do neft
tursulari ilo zongindir. Osas da Balaxani agir
vo yagll neftlorini geyd etmok olar.Bu neft
novlarinds mivafig olarag, neft tursularinin
faizi 1.67 % vo 1.3 %-dir. Azarbaycanin galan
neftlorinds iso 0.5%-don yuxari neft tursular
mUsahido olunmamigdir.Bizim laboratoriya
tocribolorinds  igtifado  etdiyimiz  golovi
tullantis  neftin  120-300°C  fraksiyasindan
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ainmis , yoni dizel yanacagl asasinda alinmis
golovi tullantisi daha yaxsi kopik yaratmagla
borabar, hom do aktivdir. Bu xassolarini nozara
alaragq sonayenin bir ¢cox saholorinds — lak vo
boya istehsalinda neft tursularinin duzlarindan
istifads edilir.

Laboratoriya soraitindo kopik yaradan
kompozisiyanin hazirlanma texnologiyasl ¢ox
sadadir. Otag temperaturunda reagentin
komponentlari mexaniki garisdiricida
gansdirilir. Qalavi tullantisinin slave olunmasi
mohlulun  islatma vo  koOpik yaratma
xassolorino artirir. Qalan komponentlor iso
kompozitin sixigdirijiliq xususiyyatini
yiksoldir. Komponentlorin miosyyan nisbotds
gotirdlmosi  bu sistemin sinergetik  effekt
yaratmasina sobab olur.

Kompozisiyanin kopuk  yaratma
xassolarini todqig etmok Ugln daima hava
kitlosine mioyyan migdarda golovi tullantisi
olavo olunmusdur ki, bunlar hava axininin
tosiri atinda koplk halina kegir vo asagidan
yuxarlya gadar borunun hacmini doldurur .
Bundan sonra koptys diger komponentlor
olava edilir va sliso boruda kopik sisteminin
dayanigligi tayin edilir. Mioayyan olun-musdur
ki, yuksok yuyuculug xassolorino malik olan
karboksimetilsellilozanin ( KMS ) gatiliginin
3%-2 godor oldugu halda , gelavi tullantisinin
yuyuculug gabiliyyatini yiuksaldir. Qatiliq 3%-
don yuxari oldugda iso bu xasso zaiflayir ,
trietanolaminin normadan artiq gétardlmosi do
kopuk sisteminin dayanigliginin  azalmasina
Sobab olur.

Tocribalorin naticalori gostordi ki, 20
%-li golovi tullantisinin KMS ilo yaratdigi
koplys kondensatla vo ya lay suyu ilo tosir
etdikdo, kOpuk ani vaxtda sonur A
davamliligl gonaotboxs olmur. Bu prosesin
garsisini amag Ucln sistems 0.005- 0.01 %
trietanolamin (TEA) olavo edilmisdir ki, bu da
stabilizator funksiyasini yerino yetirir. Bu
zaman ainmis kompozisiyanin  yaratdigl
kopuk sisteminin davamliligl 5 saata yaxin
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olmusdur vo agressv  komponentlorin
(kondensat, lay suyu vo S. ) tosiri ilo sGnmir.
Qeyd etmok lazimdir ki, trietanolaminin geyd
edilon normadan artiq faizlo miqdari koplyin
davamliligini azaldir.

Aparllmis  laboratoriya todgigatlar
noticosinds  molum olmusdur ki, golovi
tullantisinin - mixtalif  qatiligh KMS ils
yaratdigl kopiklonmo daracosi KM S-nin faizlo
miqgdari artdiqca doyisir.Hal-hazirda KM S-nin
optimal miqdarinin tayini Uzro islor davam
etdirilir. Todgigatlar zamani molum oldu ki,
golovi  tullantisinin - yuyuculug gabiliyyati
KMS-nin qgatihigindan asilidir.  KMS-nin
mexaniki garisiglara adsorbsiya olunmag va
onlari 06zindo saxlamaq xUsusiyysti do
muoyyan edilmisdir.

Qalovi tullantisi hava ilo qgarisaraq,
mUxtalif hindrlUkIG képuk sttunu yaradir.
Boru modeli rolunu yerino yetiron slso
borunun icarisinds golavi tullantisi hacminin
homiso sabit olmasina baxmayarag, yaranan
kopUyUn hindurltyt ( hy) hava sorfindan asili
olarag muxtalif qgiymotlor alir. Aparilan
laboratoriya todgigatlarinda reagents verilon
hava sorfinin  0.05 mgin giymotindon
0.12 m*giin giymetinodok artmasi, yaranan
koplyUn hindarlUydnin  artmasina  gotirib

cixarir.  Hava  sorfinin 0.12 m>/giin
giymetindan GOX artmas koplyUn
hindirldydno  tosir  etmir. Daha sonra

tocrubalor hava sorfinin yalniz 3 giymatinds :
0.072 m¥giin , 0.096 m*/giin va 0.12 m¥/giin
olduqda davam etdirilmisdir.

Aparilan todgigatlar gosterdi ki, golovi
tullantisina  musyyon migdarda KMS
gatilmagla kopuyun dayaniglig  muddstini
tonzimlomok mumkdiindir. Eloca do k&ptytn
galxma handurltyunin verilon hava sorfindon
asili olaraq doyismosi do todqiq edilmis vo
Oyronilmisdir. Yaranmis kOpuyiun galxa
hindurltytntn hava sorfindan asililigr sokil 1-
do verilmisdir.



Elmi asarlar, 2009(25) Neftqazlayiha

20%-li gelavi tullantisinin yaratdigi koplytn galxma
hindirl Gydnan (hy) hava sorfindan asililig
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Sak. 1.

Alnan kopuk sisteminin asas xassolorinin gostaricilari codvalds verilmisdir.
Kompozisiyanin variant gostoricilari

Codval 1
Kopuk sisteminin Cixarilan mayenin Kopuyun
Komponentlor torkibinds reagentlor, migdari , keym® sabitliyi, san.
hocm % ilo

SAM 2.5

TEA 0.1 14 1910
Qoalovi tullantisi 96.4

SAM 35

TEA 1.0 2.0 1380
Qalavi tullantisi 95.5

SAM 1.0

TEA 0.5 2.6 2080
Qalovi tullantisi 98.5

SAM 2.0

TEA 0.3 3.2 6600
Qolovi tullantisi 97.7

SAM 2.5

TEA 0.1 2.8 3600
Qalavi tullantisi 96.4
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Codvaldan gorindiyt kimi, komponent
nisbotlori  ayriligda tedgiq edilmis o
tocribalords garstya goyulan daha bir osas
moqsadi — stabil koplk yaratmag vozifasini 1V
torkib ( SAM - 2.0%, TEA-0.3 %, golovi
tullantisi—97.7%) tomin edildiyi
musyyanlosmisdir. Toklif olunan texnologiya
daha sadodir va torkibco somoaralidir.

Laboratoriya todqigatlari noticosindo
miayyan edilmisdir ki, lay sulari, kondensat
vo mexaniki garigiglardan ibarat olan muhitdo
dayanigh kopuk yaratmaq Ucgln, torkibi
asagida gostorilon komponentlordon ibarst
optimal kompozisiyadan istifads etmok daha
mogsodouygunolar [ 37]:

Natrium-karbonat
hocm %ilo ;

Trietanolamin ( TEA )
hocm %ilo ;

Qalavi tullantisi — galan hisso.

Kompozisiyanin torkibino daxil olan
komponentlarin mahlullarinin metalara tosiri
eloco do agressiv (yani kondensat olan)
muhitdo kopik yaratma qabiliyysti olave
olaraq todqiq edilir. SAM kimi natrium-
karbonatdan istifado edilmisdir.
Kompozisiyanin  asagidaki  xususiyyatlori
muosyyan edilmisdir :

Koplk yaradan torkibin sixligr — 1036
kg/m® :

( N&CO; ) — 35

- 0.005

Donmatemperaturu - monfi 15-16°C :
Kinematik 6zluiliik - 3.95 sSt ( 40°C —do )
K6plyun dayanigligl — 5 saata yaxin.

Muoalliflor  torofindon  yeni  kopuk
yaradan torkibin komponentlori segilmis, faizlo
migdari optimal olaraq teyin edilorak, sinag
nimunasi  hazirlanmis ~ va laboratoriya
gurgusunda yoxlanildigdan sonra, modan
soraitinds sinagdan kegirilmosi tglin reagentlor
« Qum adasl » NQCi-yo gotirilmisdir.

Kompozisiyanin gobul sinaginin
kecirilmesi Uglin « Qum adasi » NQCI-nin
gazqurutma montagesini 527 sayli meydanca
ilo birlogdiron 1 sayli gaz komori secilmisdir.
Sinagin kegirildiyi gaz borusunun cari texniki
gostaricilari asagidaki kimi olmusdur :
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Borunun diametri— D=12";

Borunun uzunlugu—  L=3500 metr ;
Baslangic tozyiq— Poay. = 59.5 am;

Son tozyiq — Pson = 56.4 atm;

K omoarinmohsul darl11-Q,=570-580 m*/saat .

Kompozisiyanin torkib komponentlori
— golovi tullantisl, natrium—karbonat vo
trietanol-amin ( TEA ) miayyan faiz
nisbotinds garisdiriclya daxil edilorak, tam
kompozit kitlo alinana godor garisdiriimisdir.
Boru xatti ehtiyatda oldugundan, tohltkasizlik
mogsodilo  tamamilo  bosaldilmisdir.  Sonra
yaradilmis  garisig, diametri 2.5 olan
komokci  boru ils gaz komerino daxil
edilmisdir vo muioyyan vaxt ( 5-10 doqQ.)
borunun formasini amagq Ugln icarisinds
saxlanilmisdir.  Komordo 3,0 am tozyiq
duskist yaradilmis vo kompozit madds boru
daxilindo sixisdirilarag, «maye porsen» kimi
horokat etdirilmisdir. Bu zaman tozyigo daim
nozarot edilirdi. 40 dogigo sonra tozyiq
disgusti 5.0 atm-o catdirilmis vo prosesin
sonunadak (daha 20 dogige) kopik yaradan
madds bu tazyiqgds sixisdiriimisdir.

Boru xattinin atqr hissosindo kompozit
torkibin sixisdirib, 6zl ilo xarico cixardigl
maye fazasinin vo kondensatin, eloco do
mUmkan cokuntdlarin otraf mahiti
cirklondirmayasi vo dogiq Olclilmosi  Ugln
ortal i 6lct gabina yonaldilmisdir. Proses basa
catdigdan sonra boru xotti yiksok tozyigli su
ilo yuyulmus vo daxilinds kompozit tarkibin
galmamasi miiayyan edilmisdir.

Tomizloma omoliyyatindan  sonraki
tozyiglor Olgulorak, muvafiq olarag, Poa=
=57.1 atm va Psy,= 54.1 atm oldugu, borunun
mohsuldarligl iss Q= 640-650 m® /saat oldugu
mioyyan  edilmisdir.  Boru  komeorinin
daxilindon Umumilikds 5.0 ton maye voa
kondensat garisig! dispers halda ¢ixariimisdir.

Kopuk vyaradan yeni kompozisiya
sinaglardan kegmis hesab edilmis vo golocokds
daha da  tokmillogdirilmasi tévsiya
olunmusdur. Bu kompozisiya magistral vo
modandaxili gaz kamoarlarinin daxili sothinin
tomizlonmosinds  mivaffaqiyyatlo  istifads
olunabilar.
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O co3naHMM M NPUMEHEHWH HOBOI
CTOMKOH TeHooOpa3youiel cuCTeMbl

3.Kecemennu, b.Benues, H.Cadapos
Pedepar

B cratee onuceiBaeTcs nmpoiecc co3gaHus
HOBOW CTOIKOI NEeHO0Opa3yroleil CUCTeMBI,
OCHOBY KOTOpPOM COCTaBIIIIOT pPEareHThI
MECTHOTO He()TEXUMUUYECKOTO MPOU3BO/ICTBA.

MetogoMm u3yuyeHUs] (PU3UKO-XUMUYECKUX
CBOMCTB pEareHTOB, aBTOpaMHU OBUIM pac-
CMOTPEHBI Pa3IUYHbIE COCTABbI KOMITO3UILIMI 1
OBLT TTOT00paH ONTUMAJIBHBIN KOMITOHEHTHBIHN
COCTaB MEHOOOPAa3yIOIIeH KOMIIO3HUIIHH.

JlaHHBI ~ TMEHOOOpAa3yIONIIMil COCTaB,
KOTOpBIM 3allMIeH NaTeHToM A3sepOaiin-
*kaHckor PecnyOiuku, ObUT yCIIeITHO BHEIPEH
B HI'NY «l'ym Apacel» s OYHUCTKH
BHYTPEHHEH TOBEPXHOCTH MAaruCTPaTbHBIX
razoBeix Tpy06. C TOMOUIBIO  JaHHOU
KOMITO3UIIMHU Ta30Bble TPYObl OBLIM OYHUIIEHBI
OT CMECH  pa3jIUYHbIX  OTIOXEHUH U
KOHJICHCHPOBAHHOM JKUJIKOU (pa3bl.

HoBas menooOpa3syromas KOMIIO3UIUS
MOJKET OBITh BHEJPEHA /ISl OYNCTKH BHYTPEH-
HEll  TMOBEPXHOCTH  MAaruCTPalbHBIX U
BHYTPUIIPOMBICIIOBBIX ~ Ta30BBIX  TPYyOOMIpo-
BozioB mpeanpusaTuii [10 « A3znedTts ».

About development and application of new
strong foaming system

Z.Kesemenly, B.Veliev, N.Safarov
Abstract

There is described in the article the
process of development of new strong foaming
system, where the agents of local oil and
chemical industry are the base of the system.

Using the methods of study of physical
and chemical properties of agents, the article
authors had considered the different
compositions and the optimal component
structure of foaming compo-sition had been
chosen.

The given foaming composition, being
covered by a patent of Azerbaijan Republic,
was successfully operated in OGPU “Gum
Adasi” for treatment of internal surface of
main gas pipelines. Applying the given
composition gas pipelines were treated from
the mixture of different de-positions and
condensated liquid phase.

New foaming composition could be
introduced for treatment of internal surfaces of
main and interfiled gas pipelines of “Azneft ”
PA enterprises.
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TOBII VO SOMT QAZLARININ UMUMI XARAKTERISTIKASI VO ONLARIN
TORKIBINDD OLAN ZORORLI QAZLARIN TUTULUB CIXARILMASI YOLLARI

V.Huseynov, B.Valiyev

"Azneft" IB-nin ayri-ayri doniz NQCI-
don c¢ixarilan tobii vo somt gazlarinin tohlili
gostarir ki, «28 may» , “Neft daslar” NQCI-
lardon va «Cirag-1» platformasindan cixarilan
gazlarin torkibinds CO; vo H,S-in miqdari

owwal neftdo nisboton  zoif  holl  olan
karbohidrogen birlosmoli qgazlar, quyudibi
zonada doyma tozyiqi asagl dusdikcs iso
neftdo daha yaxs! hall olan CO,va H,S qgazlar
ayriimalidir.

Xozor donizinin  Azorbaycan sektorundaki Molumdur ki, karbon gazi, metan va
basga NQCI-lordon cixarilan  gazlarin azotun 40°c-do holl olmasmsali uygun olaraq
torkibindo olan CO, va H,S -in migdarindan 1,30, 0,38 vo 0,088-dir.
bir neco dofo goxdur. «28 may» NQCIi-nin eyni quyularindan
Golocokds karbon gazinin daha da gotrilmis sorbost vo neftdo holl  olmus
artmasl gozlanilir. Bu onunla izah olunur ki, gazlarin komponent torkibi
Codval 1
Quyu-
;\?”n C (09 C3 | —C4 | N=C4 C5 Ce Co, N> Qeyd
og
94,16 | 1,72 |113 |03 0,09 |01 004 |428 |006 | Sorbost
254 Qaz
2254 12091 | 20,70 {339 |602 |370 |001 |2268 |050 Neftdo
holl olan
gaz
9393 222 |08 |013 0,23 1,12 | 0,02 |236 |008 | Sorbost
257 gaz
76,00 [ 825 |511 |0,72 1,34 1,12 158 |5,33 1,55 Neftdo
holl olan
Qaz
91,10 {291 139 |022 |035 |020 |008 |[360 |015 | Sorbost
260 gaz
67,93 | 10,75 | 6,63 |125 |2,07 149 |024 | 7,69 1,92 Neftdo
holl olan
gaz
Gorunduyu kimi, neftdo karbon faizlo miqdari, neftdo holl olmus gazin
gazinin hall olma amsali metana nisboton 3,5 torkibindokindan bir nego dofa ¢oxdur.
dofo, azota nisboton iso 13 dofo goxdur. Belo Aparilmig  todgigatlarin - noticasinda

oldugu halda,gelocokdo Umumi kollektorda
karbon gazinin faizlo migdarinin artmasi
gozlonilir. «28 may» NQCI-nin bozi
guyularindaki neftds hall olan karbon gazinin
vo basga gazlarin faizlo migdari codval 1-do
verilmisdir.

Codvaldon gorundiyd kimi , eyni
guyuda sorbast gazin terkibindoki CO, -nin
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molum olunmusdur ki, «Glnosli» yataginda
neftdo holl olmus H,Sin  miqdari 8.5-214
ma/l, CO,-in migdari iso 0.003-0.187 hacm %
arasinda dayisir. H,S —n on bodyidk miqdari
182 vo 188 sayli quyularda ,uygun olaraq
197.0 va 214 mq/l olmusdur. CO;-in an boyuk
miqdari iso 190, 192, 194, 197 sayli quyularda,
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ugun olaraq 0.185, 0.184, 0.157 va 0 0.187
hocmi % godoardir.

"Gunoasli yataginda vaxtdan asili
olarag gaz amilinin artmasi lay flyuidinds hall
olmus CO, vo H,S qazlarinin lay tazyiginin
asagl dilsmos noticosindo  sorbast  sokilo
kecmosi ilo olagodardir.

Islonmado olan neft quyularindaki CO,
Vo HoS gazlarinin artmasi ilo neft-moadon
avadanliglarini korroziyaya ugrayarag
vaxtindan oavval siradan ¢ixmasina sobob olur.
Molumdur ki, neft-gaz-modon avadanliglarini
korroziyadan qorumaq - muiasir emin
garsisinda duran vacib mosolalordon biridir.

«GUnosli» yatagl 15 platformadan va
yuzlorlo mohsuldar neft vo qgaz-kondensat
veron quyulardan ibarotdir. Todgigatlardan
molum olur ki, bazi platformalardan cixarilan
somt gazinin tarkibinds CO,-nin faizlo miqdari
2-6 arasinda dayisir, bozilorinds iso clzi
migdardadir. Mohsuldarligr sabit saxlamaq
Uclin quyulara doniz suyu vururlar ki, onlar da
kontur xarici sular ilo garisarag, mohsuldar
laya daxil olur. Sulfat borpa edon bakteriyalar
bu yolla neft layina daxil olur ki, onlarin tasiri
ilo do H,S artmasina sobob olur. [ 1]

Analiz naticasinds neft-gaz-kondensat
mohsulunun torkibinds vo 2-3% su olan
muhitdo korroziya 5-6 mm ilo borabardir, bu
da avadanligin siradan ¢ixmasina sobab olur.
Belalikla, CO, su fazasinda hall olur va turs
muhit alinir (ph= 3,55 ). Qeyd etmok
lazimdir ki, CO.-nin istiraki ilo gedon
korroziya prosesindo sistemds su istirak
etdikdo korroziya prosesinin xarakteri va onun
giymeati bir cox faktorlardan, o cimlodon CO,-
nin gatihigindan, temperaturdan, sistemin
tozyiqgindoan, sulu fazanin duzlulug
doracasindon, muhitin Ph goOstaricisindon vo
su-neft fazasinin nisbotindon asilidir. Malum
olmusdur ki, CO, istiraki ilo gedon korroziya
prosesinds on siratli korroziya 60 - 90 c°
temperatur intervalinda vo 0,3 mpa tozyiqds
bas verir. [ 3-4]

Kanadanin  "Kenniko  Korrozton
Preveysa' firmasl neft — gaz - kondensatin
torkibindo 9% c0O, vo hys olan eyni yatagda
homin quyunun korroziya stratini dyranmislor.
Homin rejimdoa isloyon 12 quyuda aparilan
todgigat noticosinde  melum  olur ki,
korroziyanin sirati 0,5-2,7 mm/ilo barabor

olmusdur. Korroziya Uzrs ainan itgi sonayeds
istifado  edilon avadanliglarin  istismari
muddstinds ¢ox vaxt nozora amag muimkin
olmayan faktorlardan asilidir. Laboratoriya
soraitindo  iki fozall sistemdo "Glnosli®
yatagindan  goturdlmis  neft  vo  Slni
hazirlanmis lay suyunda korroziyanin siroti
Oyranilmigdir. 70 t/giin neft veran, 100 t/gin
su veran quyunun mohsulunda 5,61 % CO,
torkibli  g6tirilmis ndmunonin  korroziya
sirati Oyronilmisdir. P-20 markali poladdan
hazirlanmis nimunalorin korroziya itkisi 13
gun orzinds 0,084 mm/il olmusdur, bu da
torkibinds su olmayan quyulara nisbaton 12
dofo goxdur. NUmunolarin sothi ¢ox da boyuk
olmayan  mosamolordon  vo  ndqtalarlo
Ortulmusdar, bu da Umumi korroziyaya
nisboton daha ciddi  korroziya névine aiddir.
Bu tocrubalar torkibinds 5,61 % CO; olan neft
mohsulunda 145°C-do aparilmisdir. Elektrik
garisdiricisi vasitosilo 600-400 saniyo sirati ilo
dama garisdirmagla 5 saat  orzindo
apariimisdir.

Neft emulsiyasinin tarkibindaki suyun
artmasi  korroziya slrstinin artmasina Soboab
olur. Buradan da belo gonaoto galmoak olur ki,
suyun miqdari ¢ox olan  modonlords
korroziyanin siirati bir o godor do ¢ox olur.
Belo ki, iki fazal sistemlords onun
torkibindoki suyun migdarindan asili olarag
korroziyanin 6,6 vo 5,1 dofo artmasina sobob
olur.

Belaliklo bittin fiziki-kKimyovi
gostaricilarin neft vo suyun torkib hissosinin
yatagin  texnoloji-istehsal  gostaricilarinin;
tozyiq, temperatur, sulanma dorocosi, gaz
faktoru vo s. Analizi modon mohsulundan H,S
Vo COznin olmasl gostorir ki, hal-hazirda
Oyronilon soraitdo korroziyanin siroti bir o
godar do yiksok olmasa da, hor halda ayri-ayri
yataglarda korroziya prosesi bas verir. Lay
dorinliyindoki CO, ilo karbohidrogenlarin
mintozom olaraqg doyismesi  yataglarda
(metanin (CHy4), dom gazinin (CO) vos karbon
gazinin (CO,) gazlarinda hidrogen istiraki ila
omola galmoasine stibutdur. Metan gazinin lay
soraitindo  hidrogenlo  birlagarok  onun
homologlarini amoalo gatirmesinds mohz lay
dorinliklorinds gedon tektonik horokatlor
noticosindo bas veron mexaniki vo kimyovi
proseslarin getmosi ila izah olunur.
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"Gunasli" yataginin fasilo lay dosti
(FLD) horizontlarinda gedon proseslorin
oksoriyyati  bu horizontda daha dorinds
yerlason gucll, nahang bir reaktorun fasilosiz
is rgimino moruz qair. Xoazorin canub
cokuntllorinds  fasilosiz  gedon  geoloji,
geokimyavi, geodinamik vo mexaniki-kimyavi
proseslorin  naticosinds  mirokkab garisiga
malik sintez gaz omolo golir ki, bu da 6z
novbasinds muxtalif grup karbohidrogenlarin
yaranmasina ssbab olur.

Apariimis kompleks  todqgigatlar
noticasinds asagidakilar mioyyon edilmisdir :
1) X horizontdan ¢ixan ssmt gazinin tarkibinda

CO,-nin  hacmla 0,15-5% qodor

dayisir;

2) Fasilo lay dosti horizontunda iso CO,-nin
miqdari 2%-don 6%-o2 godor dayisir;

3) Doarinlik artdigca hor iki horizontdan
cixarilan somt gazlarinin torkibindoki CO,-nin
miqdari artir.

Muxtalif dorinliklordon ¢ixan somt
gazinin tarkibinds CO,-nin miqdari lay tozyiqi
disdikca ovvalco artir, sonra azalir. Bozi
hallarda iso sabit galir. COz-nin migdarinin
sabit galmasinin sobobi lay tozyiginin sabit
saxlanmasidir.

Lay tozyiqgin dusmeosi sabit
temperaturda neftdo asan holl olan gazlarin
Sorbast hala kegmosine va neftin 6zl Ul Uy Undn
artmasina, ona minasib quyudibi zonaya
neftin stizdlmosini gatinlasdirir ki, bu da 0z
novbosinds layin neftvermo gabiliyyatini asag|
sair.

Muxtalif horizontlardan g6turilmis
suxurlarin baslangic pargalanma temperaturu
dyronilmis; QLA horizontunda 236 °C-o, q
horizontunda 194 °C, 1V, 1V, horizontlarinda
252°C borabordir. 111-IV horizontlarinda is
188 °C-do parcalanma bas verir.

Belaliklo, Azorbaycan terigen
stixurlarinin baglangic parcalanma temperaturu
188-252°C, karbonatll siixurlarin baslangic
parcalanma temperaturu  400°C-do  gedir.
GOrandiyt  kimi,  stxurlarin  oksidlasmo
temperaturu 34-230°C uygun golir. Siixurlarin
mineraloji torkibi temperaturdan asili olarag
doyisir. Belo ki, sixurlarin  torkibindos
gizdinimadan ovval piritin migdari 41-67%
oldugu halda, qizdinlandan sonra 1%-o
dismusdar.
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Karbonatlarin  asagl temperaturada,
daha dogrusu, lay soraitinds pargalanmasini,
burada sorbost oksigenin  vo  kikord
oksidlorinin  tosiri  noticosindo  asagidaki
reaksiyalarin getmosi ilo izah etmok olar [ 2] :

250, + 2CACO3 + O, = 2CASO, + 2CO;,

CACO; + SO3 = CASO, + CO,

Lay soraitindo karbon gazi omolo
golmasi soboblorindon biri do laya vurulan
suyun terkibinds hell olmus (12 o/m’)
oksigenin olmasidir. Lay suxurlarinda olan
domir sulfidin oksidlosmosindon  karbon
gazinin amola golmo sxemi belo gostarils bilar:
2FES + 2H,0 = 2FESO, + 2H,S04
Naticads yaranan H,SO,4 Tursusu cacos -2 tasir
etmoklo bas verir:

CACOs3 + H,SO4 = CASO,4 + HO + COs
todgigatlar zamani molum olmusdur ki, lay
sularinin tarkibinds sulfat ionlar1 0,3 - 3,3 mq.
Ekv./l  olmusdur. Neftdon ayrilmis neft
sularinin torkibinds sulfat ionlarinin migdari
homin neftin gazsizlasdiran zaman ayrilan CO;
-nin miqdari ilo diiz mutonasib doyisir.

Respublikada cixarilan tobii vo somt
gazlarinin tarkibinde CO, H,S va kiukurdlt
birlosmolori ¢ox clzi halda oldugundan,bu
gazlarin zororli birlosmoalordan
tomizlonmosine lazimi soviyyado  diqget
verilmamisdir. Lakin muasir soraitdo yeni
geofizik todgiqatlar gostorir ki, yaxin dovrds
acilacaqg yataglarin  mohsulunda,  zororli
gazlarin ~ movcudlugu  gdzlonilir.bununla
olagodar olaraq golocokds agilan yeni tobii
gaz, gaz -kondensat yataglarinin vo neftin
istismari  noticosinds  alinan  mohsulda
hidrogen- sulfid, merkaptan birlagsmolori
oldugu halda, bunlarin tomizlonmas vo
muoayyan fiziki - kimyovi Usullarla gaz va
neftin  torkibindo  kukdrdli  birlagsmolarin
ainmasi bunun xalq tosorrufatinin mixtalif
saholorinds totbigi mosolosi ortaya gixabilor.

Bu baximdan qaz vo neftin kikurdll
birlosmoalordon  tomizlonmosi  proseslarinin
arasdirilmasl vo onlarin tohlili ginin aktual
mosolasine gevrilir.

MUuasir dovrds tobii vo somt gazlarinin
kukardli birlogsmolardon tomizlonmos  Uglin
igtisadi vo texnoloji cohotco an genis tothiq
taninmis metodu gazlarin amin tursulari (mea,
dea vo teq) ilo absorbsiya metodu olub -MDB
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dovlatlorinds 90%-don ¢ox faiz totbiq edilon
usuldur.

reaksiyalarlaizah olunur. Metilamin ilo H,S-in
tomasl asagidaki reaksiyalar Uzra naticalanir:

Qazin kokardl O birlosmolordon
aminlorlo  tomizlonmasi, asason  kimyavi
2RNH, + H5S —>| (RNH3),.S
(RNH3)2+H28 — > 2RNHzHS
4_

Burada-R - OHCH, CH; grupudur.

Mea, dea vo tea reagentlorinin mixtalif konsentrasiyada hys birlosmosine tosiri sokil 1-do
gostorilmisdir.

1- MEA 2-JIEA

Sok.1

3-TEA

Sokildon goértndiyd kimi, reagentlarin
gatihigr (W,%) artdigca qgazdan H,S -in
elementar  kUkurds [S] konversiyasl
(cevrilmoasl) artir. ©dabiyyatdan moalumdur ki,
mea, dea vo tea reagentlori Uclin buxarlanma
istiliyi (kkal /kq ils) uygunlasarag, muvafiq
olaraq 825; 662 vo 536 olub, bunlarin mitlaq
ozltltyi (20°%c-don san /m? ilo) uygun olaraq
0,024, 0,38 va 1,01 -dir. Onlarin sixliglart iso
( 20°%c-do kg/m ilo ) -mea {ciin 1,018; dea
Ucln1,092 vo tea 1,126 toskil edir .

Tobii vo somt gazlarinda H,S
birlosmolori  0,3-0,6% oldugda qgazlarin
kikardlG  birlosmolordon  tomizlonmosi  bir
pillali xomosorbsiya Usulu ilo icra olunur.
H,Sin  gazin  torkibinds 0,6-4%-0 Qodor
hocmds oldugu hallarda proses iki vo ya Uc
pillali aparilir. Qazlarin kUkardlt

birlosmoalordon tam tomizlonmasi aninda nagl
olunmag Ugun onun gaz komoarina vurulmas
hagqinda gazin torkibindo  kukdrdlU
birlosmolorin migdari  20mq /m-dan asag!
olmalidir.
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MECTOPOXKAEHUN» [FOHENUIN» U METOJbI
IPOIIECCOB
[[Tpetnii BakWHCKUIT ~ MEXIyHApOIHBIH

MIPEIOTBPALICHUS STUX
KoHrpecc, baky, 1994 r. C.12-15

O0mas xapakTepucTHKA NPUPOAHBIX H
NONMYTHBIX ra30B U NMYTH M3BJICYEHHS
arpeccHBHBIX ra30B CO/IeP:KABLINXCS

B COCTaBe BbIIIEYNIOMSAHYTBIX
yIJ1€BOIOPOAHBIX Fa30B

B. I'yceitnos, b. Benues
Pedepar

OU3UKO-XUMUYECKHE aHAIU3bl MPo0
MOMYTHBIX  Ta30B,
ckBakud HI'JITY «28 Mas», a Takke Co
CKBOKMHBI Ha IUIaTGoOpMe MECTOPOXKICHUS
«Yupar-1» ¢ mnepBoro MAHS SKCIUTyaTaluu
MOKa3ajl, YTO B COCTaBE IMOMYTHBIX Ta30B
conepxanue CO2 B HECKOJIBKO pa3 BBIIIE YEM
COJIep’)KaHue YTJIEKHCIOTO rasza, OTOOpaHHBIX
CO CKBaXXMH HE(TEra3oBbIX MECTOPOKICHHI

Ha TEPPUTOPHM a3epOalfPKaHCKOTO CEeKTopa

KaCTIHICKOTO OacceiiHa. B TeUEHHUE
ompezaeneHHoro BpeMeHu cojepxkanue CO, B
COCTaBEC IIOITY THBIX ra30B CTPEMHUTCIILHO
MOBBIIIAETCS.

UOT 622.276.245.7

tomizlonmosi Ucln

OTO6paHHBIX CO BCECX

[TpoBeneHHbIC UCCIICIOBAHHS
IHO3BOJIAKOT ONpCACIINTh MMPUYINHBI 9TOTI'0
SBJCHUS, a TaKkKe TMyTH  H3BJICUYCHHS
6amtactapix razoB (CO, H2S) u3 cocrasa
TPAHCIIOPTUPYEMBIX MPHUPOIHBIX U IMOMYTHBIX
ra3oB.

General characteristics of natural and
associated gas and ways of corrosive gas
extraction from hydrocarbon gas contents

mentioned above

V.Guseynov , B.Veliyev
Abstract

Physical and chemica analysis of
associated gas samples, taken from all the
wells of OGDU after “28 of May”, also from
the wells at the platform of “CHIRAG-1" field
from the first day of operation showed that the
content of co, within associated gas is several
times more than carbon dioxide content, taken
from oil and gas field wells located at the
Azerbaijan sector of the Caspian.

The content of CO, within associated
gas quickly increases during definite time.

The conducted investigations alow to
define the reasons of this phenomena and aso
the ways of ballast gas (CO,, H,S) extraction
from the content of natural and associated gas
being transported.

KUROVDAG YATAGININ NEFTVERM® 9MSALININ ARTIRILMASI
MaQS9DI IL9 SUVURMA SISTEMININ TOKMILLI9SDIRILMOSI

9.S.Eminov, R.R.Cafarov, S.M.Huseynova

Kirovdag yatagl Asagl Kur ¢okokliyi
neftli-qazl1 rayonunda yerlosir vo 1955-ci
ildon sonaye islonmosindoadir. Yataq geoloji
qurulusuna vo mohsuldar horizontlarin saho
Uzra islonmosine goro ¢ox mirokkab,
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ehtiyatlarin hacmino goro boyik yataglar
grupuna aid edilo bilor.

Kirovdag vyatagl Padar-Babazanan-
Neftcala antiklinal ~ Xoattinin ~ morkoazi
hissosinds  yerlosir vo tektonik cohotdon
simali-gorb — conubi-sorq istigamatindo
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uzanan braxiantiklinal girisiqdan ibarst olub,
Olculari 22x5 km-dir.

Yatagin geoloji kasilisindo muasir dévr
cokuntilordon tutmus Mohsuldar Qat (MQ)
cokuntdlori do daxil olmagla, c¢okuntdlar
kompleksi istirak edir. Aparilan axtaris-
kosfiyyatm ~gazmasi  noticosindo  MQ
cokuntdlarinin kasilisinds 20 qumlu horizont
toyin edilmisdir; galinliglari 100 m-don artiq
olan bu horizontlar gil laylari ilo ayrilirlar.
Neftlilik Abseron vo Agcagil martobalarinds
vo MQ-in qumlu horizontlarinda askar
edilmisdir. Abseron  vo  Agcagil
mortobolorinds askar edilon neftli saholor
nisboton lokal xarakter dasimagla pozgunluq
sahalari ohatosinds yerlosirlor.

Osas mohsuldar sayilan MQ
cokunttlorindan ilk dofs, 1955-ci ilde sonaye

ohomiyyatli  neft qirnisigin  conubi-gorb
ganadinda yerloson 2 sayli quyunun |
horizontun 1687-1671 m intervalindan
monimsonilmosi Zzamani alinmisdir.
Sonradan,  axtaris-kesfiyyat — quyularinin
gazilmasi vo  sinagdan  kegirilmoalori

noticasinds MQ-In asagl horizontlarinin da
neftliliyi askar edilmisdir.

Kurovdag yataginda sonaye shomiyyatli
neftlilik 17 horizontda askar edilmisdir: 3

horizont Abseron mortobasinds (APQOS,
AP02, APO1), bir horizont Agcagil
mortobosinds  vo 13  horizont MQ

cokuntilorinds (PS01, PS02, PS03, PS04,
PS05, PS06, PS07, PS08, PS09, PS10, PS11,
PS12, PS13). Bir cox quyularin (427, 448,
457, 476 vo b.) monimsonilmes zamani
PS15, PS16, PS17 horizontlarindan da zoif
neft axini alinmisdir.

Hazirda Kirovdag yataginda 10 neftli
horizont sonaye islonmosindadir;  diger
horizontlar iso hasilat quyularinin ssason
texniki  soboblordon logv  edilmosi il
olagedar olaraq islonilmir.

Yatag 53 ildir ki, islonmodadir vo bu
middot orzindo neftin  Umumi  balans
ehtiyatinin 23 %-i hasil edilmisdir. Kirovdag
yataginin - neftli  horizontlari  islonmonin
sonuncu  meorhalasindodirlor  vo  asas
mohsuldar horizontlarin sulasmasi 85 %
toskil edir.

Uzun middot islonmodo olan yataglarda
hasilat quyularinin kitlovi surstds istismardan

cixmalart ssbabindon onlarin islonmolarini basa
catdirmag va layiho sonadindo nozards tutulan
son neftgixarma amsalina nail olmag Ucun ilk
novbods islonmonin otrafli tohlilini aparmag
vacibdir. Bu tohlil ssasinda yatagda gazilmis
quyularin texniki vaziyyatlorini, tektonik bloklar
daxilindo  sularin  horokot  siratlorini  va
xarakterlorini  nozoro  darag  islonmonin
tamamlanmasi layihosi tortib edilir.

Islonmonin tamamlanma layihosini tortib
edorkon asagidaki faktorlar nozars ainmalidir:

e yatagin islonmasinin basa catdiriimasi
Ucln suvurma sisteminin tatbiqi;

e haslatl tikonmis quyularda 2-ci lils
gazmasinin tatbiqi;

e coxlaylt mohsuldar horizontlar olduqgda,
yuxarida yatan neftli horizontun daislonmosinin
nozars alinmasl;

e yeni quyularin gazilmasi nozordos
tutuldugu halda, onlarin interferensiyasini vo
bunun son neft¢ixarma amsalina tasirini;

e guyularin (o cimladan basqr quyularinin)
mohsuldarligini artirmag Uglin  geol oji-texniki
todbirlarin nozars alinmasini.

Gostorilon faktorlari nozoro amagla tortib
edilocak islonmonin tamamlanmasi layihasinda
osas mosololordon biri do suvurma sisteminin
totbiq edilocayi neftli horizontlarin segilmosidir.

Qeyd edildiyi kimi, hazirda Kirovdag
yataginda 10 neftli  horizont  sonaye
islonmasindadir. Gostarilon neftli horizontlarin
islonmoalarinin  tohlili  vo foaliyyatdo olan
quyularin horizontlar Gizro paylanmalari gostordi
ki, 5 neftli horizont suvurma sisteminin totbiqi
effektlilik cohotdon nozari calb edir; bunun Gglin
asagidaki faktorlar nozara alinmigdir:

e suvurma totbiq edilon saho Uzro neftli
layin izlonmoasi;

e galiq neft ehtiyatinin hocmi;

e foaliyyotds olan hasilat quyularinin sayi;

e foaliyystsiz fonddan iso salinmasl nozardo
tutulan quyularin sayi;

e yeni qazilacaq quyularin sayi;

e 1958-1997-ci illordo AP02, Agcagil,
PS01, PS03, PS04 horizontlarina suvurma
prosesinin tocribosi.

Beloliklo, suvurma sisteminin totbiq
edilmosi  Ggln  toklif  edilon  neftli
horizontlarin (APO1, Agcagil, PS01, PS03,
PS04) islonmalarinin tamamlanmasl
prosesinds suvurmanin totbigi vo son
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neftcixarma omsalinin  nozords  tutulan
soviyyalarina nail olunmasi Ugtn tutarli
arqumentlor mévcuddur:

e toklif edilon 5 neftli horizont Uzro
baslangic balans va cixarilabilon neft ehtiyati
yataq Uzrs olan ehtiyatin, uygun olarag, 66.1
Vo 79.3 %-ni toskil edir;

e (01.10.2008-ci il tarixino baans vo
cixarilabilon galiq ehtiyatlar, yataq Uzro olan
ehtiyatlarin, uygun olararag, 62 va 80.1 %-ni
toskil edir;

e osas neftli horizont sayilan PSO1 Uzra
cixarilabilon galig neft ehtiyati, 5 obyektin
ehtiyatlarinin 81.6 %-ni toskil etdiyi halda,
yatagin  Umumi  ehtiyatinin 66  %-no
boraboardir;

e (ostorilon 5 obyekt Uzro foaliyyotds
olan hasilat quyularinin sayr (258 quyu),

Kirovdag yataginin neftli horizontlarina
suvurma sisteminin totbig edilmosina sonaye
islonilmosino baglanilmasindan 3 il sonra,
1958-ci ildon baslaniimisdir. 11k ndvbada
osas mohsuldar horizont sayilan PSO1
horizontuna su vurulmasina baslanildi. Bu
horizontun neftlilik sahosi strukturun conubi-
gorb ganadini oshato etmoklo, uzunlugu 14
km, eni iss 1.5 — 2.5 km olan sahoni shata
edir. Suvurma konturarxasl, konturdaxili vo
kombino edilmis sistemls aparilmisdir. 1970-
ci ildon iso digor neftli horizontlara (APO2,
Agcagil, PS01, PS02, PS03, PS04) su
vurmasina bagslaniimisdir.

Islonmo miiddotinds yatagdan 38.8 min. t
neft hasil edilmis, neftli laylara 89.4 min. m®
su vurulmusdur ki, bu da vurulan suyun hasil
edilon mayenin lay soraitinds olan hacminin

yatagda isloyan quyularin Umumi sayinin 60 %-ni toskil edir. Bu sobobdon lay
(314 quyu) 82.2 %-ni toskil edir. tozyiglori az olmagda davam etmisdir
(codval 1).
Suvurma obyektlori Uzra baglangic va cari lay tozyiglori
Codval 1
Lay tozyiglorinin | Lay tozyiqlari, Cari lay
Dorinlik olculdayt MPa tozyiginin D Baslangic
o 9 oyma
Hori- | intervall, quyular baslangica — gaz
. tozyidqi,
zont m baslan- nisbaton MPa faktoru,
sayl | nomrolori | "% cari azalmasl, m>/t
gic %
APO1 | 1116- 4 188.384 17,0 5,4- 51,6 12,0 39
1768 516.598 114
Agc. 1319- 3 103.914 280 |[24-78 81,8 10,3 55
2010 1144
PSO1 1575 2 | 305.1019 29,2 7,3 61,3 19,7 75
2906 15,3
PS03 - - - 31,6 - - 12,1 59
PS04 1075- 3 |1075.1107 | 328 6,9- 73,2 23,5 150
1212 1212 10,7
Coxillik islonmo prosesindo hasilat suvurma prosesi 1997-ci ilda
quyulart kdtlovi surstdo  siradan  ¢ixmis dayandiriimisdir.  Suvurmanin  nisbatatn

(asason texniki soboblardan) va noticads tesir

atinda quyularin  olmamasi
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gismon do APO2 (morkoazi vo simali-gorb
sahalari) horizontlarinda alds edilmisdir.

MQ-in | (PS01) horizontu vyatagin
morkazi sahosinda 1956-ci ildan
islonmododir vo 1958-ci ilo kimi lay
tozyiginin  tukonmosi  hesabina  istismar
olunmusdur. Suvurma proses intensiv
aparilmisdir; ogor, 1959-cu ilds vurulan
suyun hocmi 604 min m® olmusdursa, 1968-
ci ildo (illik neft hasilatinin pik dévrl) bu
ragom 2361 min m?® toskil edirdi.

Suvurmanin gostarilon tempds
aparilmasi 1975-1977-ci illards illik neft
hasilatinin  nainki  sabit saxlamag, hotta
mUayyan Qodar artirmaga imkan vermisdir;
bels ki, illik neft hasilat 429 min t-dan 437
min t-a godor artmis vo bu zaman hasilat
quyularinin say! sabit saxlanilmig, suvurma
omsall iss islonmonin avvalindon 1.020,
suvurma dovrinds iso 1.032 toskil etmisdir
(codval 2).

KUrovdag yataginda horizontlar Gzrs yataglarin islonma gostaricilari

Codval 2
Suvurmaamsall
Horizont |  Neftin Islonmenin Suvurma
hacmina avvalindan olan dovrinda Vurulan
genislon- hasilat, hasilat, su,
Mo omsall min. t min.t min m°
neft U neft U [slonmonin S.l.Jvu"rma
avvalindan dovrinds
APO1 1,24 513 1095 333 883 715 0,413 0,551
Agc. 15 1787 2130 542 586 1265 0,263 0,903
PS01 1,28 24336 | 47733 | 23744 | 47126 | 77678 0,985 1,002
PS01 1,28 20022 | 41456 | 19508 | 41328 | 68436 1,020 1,032
moarkazi
saho
PS03 1,39 2147 2033 1518 1098 1156 0,230 0,360
PS04 1,39 1895 562 988 1225 464 0,145 0,179

Kirovdag yataginin neftli kollektorlarina
suvurma sisteminin  tokmillogdirilmasini
hoyata kegirmok Ugin, tesir atinda olacaq
horizontlarin - segilmosi  vo  1958-1997-ci
illards totbiq edilmis suvurmanin tocrtbasini
nozors almagla yanasl, holl edilmosi vacib
olan mosolalardan biri do basgl quyularinin
gaig neftli saholor Uzro yerlosmos vo
onlarin sayinin toayinidir. Bu mogsadlo
foadliyyotdo olan hasilat  quyularinin
yerlosdiyi  potensiad  saholor  mioyyan
edilmisdir; basqr quyularinin sayini va

yerlosmo ardicilligini tayin  etmok  UgUn
asagidaki faktorlar nozors alinmisdir:

e qalig cixarilabilon neft ehtiyatlarinin
horizont vo saho Uzro paylanmasi;

o foaliyyotdo olan hasilat quyularinin
cari neftlilik konturu daxilinds yerlosmoasi;

e tosr adtinda olacaq haslat
quyularindan olan mosafs;

e quyularin texniki voziyyatlori Vo
onlarin  vurulacag suyu Qobul  etmo
gabiliyyatlari.

Gostarilon faktorlarl nozara amagla,
Kurovdag yataginin neftli horizontlarina su
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vurulmasini 35 basql quyusu vasitesi ila
hoyata kegirilmosi toklif olunur ki, bunlarin

datosiri altinda 86 hasilat quyusu olacagdir
(cadval 3).

Kirovdag yataginin suvurucu vs tasir altinda olan quyularinin saylari vo ndmrolori

Codval 3
NeNe | Suvurma Suvurucu quyular Tosir atinda olan quyular
nn | horizontu | sayi nomralori say noémralori
1 APO1 9 188, 516, 622, 651, 763, 25 116, 177, 235, 567, 582, 588,
770, 919, 1003, 430 598, 648, 707, 743, 835, 894,
907, 925, 933, 969, 977, 978,
985, 1014, 1133, 1172, 1178,
1218, 1224

2 Agc 6 103, 1033, 973, 914, 15 142, 161, 279, 315, 359, 457,

1024, 1027 710, 726, 1039, 1040, 1088,
1140,1141, 1158, 1159

3 PSO1 15 137, 323, 1019, 554, 33 7,74, 109, 217, 264, 274, 310,
1041, 1354, 284, 530, 313, 392, 394, 395, 531, 572,

254, 305, 823, 956, 1092, 716, 765, 821, 909, 910, 916,

1177, 1234 940, 943, 970, 1021, 1036,
1049, 1186, 1188, 1222, 1225,

1226, 1233, 1237, 1239
4 PS03 2 735, 1229 6 454, 583, 926, 1185, 1238,
1358
5 PS04 3 1107, 1212, 1072 7 365, 1058, 1074, 1075, 1071,
1079, 1086
Y ataq 35 86
Uzra

Basql vo tosir atinda olan quyularin

Natica

karotg) diagrammalarinin migayisoli tohlili
naticasinds molum olmusdur ki, bir sira
quyularda neftli kollektorlarin heg do hamisi
perforasiya olunmamisdir. Bununla slagedar,
islonmo prosesinds vurulan suyun ohato
sahosini  maksimum  genislondirmok  vo
noticodo galiq cixarilabilon neft ehtiyatlarini
tam hasil etmok Uctin 32 quyunun kasilisinda
neftli kollektorlara slavs perforasiyaislorinin
apariimasi toklif olunur.

Belaliklo, islonmonin son morholosinds
olan va kifayat godor ¢ixarilabilon galiq neft
ehtiyatlarina malik Kirovdag yataginin
islonmasinin basa catdiriimasl vo son neft
¢sxarma amsalina nail olmag Uclin suvurma
sisteminin totbiq edilmosinin tohlili asagidaki
noticalari cixarmagaimkan verir:

1. Aparilan axtaris-kosfiyyat islori
noticasinds Ust va orta pliosen ¢cokuntlarinin
kosiliglorindo 17 neftli  horizont askar
edilmisdir; bunlardan hazirda 10-u sonaye
islonmosindadir. Digor horizontlar, hasilat
qguyularinin kitlovi surstdo logv edilmoalari
Sobobindon (esason texniki  sobablardon),
islonmodoan ¢ixmislar.

2. Kurovdag vyatagl islonmonin son
morholosinds  olmasina baxmayaraq, ilk
balans ehtiyatinin comi 23 %-i hasil
edilmisdir. Hazirda yatag kifayst qodor
cixarilabilon neft ehtiyatlarina malikdir.

3. Qaliq cixarilabilon neft ehtiyatlarini
hasil etmok vo son neftgixarma omsalini

atirmag  Ugin  yatagin  islonmosinin
tamamlanmasi morholasini suvurma
sisteminin  totbiq edilmosi ilo  hoyata
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kecirmok toklif olunur. Yataga su vurulma
1958-ci ildo tothiq edilmis vo 1997-cu ildo,
hasilat quyulari olmamasi  sobabindan,
dayandiriimisdir. Suvurma sistemini  borpa
etmok mogsadi ilo, galig cixarilabilon neft
ehtiyatlarini  vo foaliyyotdo olan hasilat
quyularinin cari neftlilik konturu daxilinda
paylanmalarini  nozoro alarag, 35 basql
guyusu secilmisdir ki, bunlarin da tosiri
altinda 86 hasilat quyusunun olmasl nozoards
tutulmusdur.

4. Mahsuldar va sulu horizontlarin, eyni
zamanda, rezervuar parkinda yigilan lay
sularinin analizlarinin naticalarinin, OCT-39-
225-88-do gOsterilon norma vo keyfiyyot
gostaricilarinin migayisesi gostordi ki, toklif
edilon su monbalarindan istifads edilacok su,
lay tozyigini saxlamag UcUn istifadoys
yararlidir.

5. Neftli horizontlara suvurma prosesini
morholalor Uzro aparmaq lazimdir. Birinci
morhalads, tesir atinda olan 86 hasilat
quyusunun gundolik maye hasilatinin lay
soraitindo hocminin 1000 m* oldugunu vo
neftli laylarin ilk lay tozyiginin 51.6-81.8 %
azalmasini, hom do suvurma zamani olan
itkilori (yerdsti vo konturarxasing) nozoro
adlarag, toklif olunur: PS03 vo PS04
horizontlar ticlin 300-400 m%giin, APO1,
Agcagil — 400-600 m*gin ve osas neftli
horizont olan PSO1 Ugln — 1500-2000
m>/gtin. Bununla slagedar neftli horizontlar
Uzro lay tozyiglarinin vo hasil edilon mayeds
suyun miqgdari Uzerinds ciddi nozarat etmok
vacibdir. Tkinci morholodo tosir altinda olan
hasilat quyulari Gzra alinan naticalarin tahlili
ssasinda basgl quyulari vasites ilo vurulan
suyun hacmini tonzimlomok olar.

YcoBepuieHCTBOBaHHME CHCTEMbI 3AKAYKH €
HeJbl0 yBeJMYeHus Ko3(pPpuuueHTa
HedTeoTnaun Mectopoxaenus Kioposaar

A.I1.9muHOB, P.P.JI>)xadapos,
C.M.I'yceitHoBa

Pedepar

[Ipy  mpoekTupoBaHMM  J10pa3pabOTKH
MECTOPOKJEHHUSI Ha CTapbIX, yXe OBIBIIMX B

pa3paboTKe IUIOMAIAX B MEPBYIO OuYepeab
HEO0OXOUMO TIPOBECTH AaHANU3 COCTOSHUS,
XapakTepa M CKOPOCTH  TPOJBHKCHUS
KOHTYpPOB  HE(TEHOCHOCTH, a  TaKxKe
ICOJIOTHYECKUX OCOOCHHOCTEH Ha OTHCIbHBIX
0JIOKaX W IUIOMIAIIX.

MecrtopoxaeHue Kroposnar TOXKE
OTHOCUTCS K KaTErOPUHU CTapbIX MCTOMIEHHBIX
MECTOPOXKICHUH M 00alaeT 3HAYUTEIHHBIM
00bEMOM OCTAaTOYHBIX M3BJICKACMBIX 3aI1acoB.
[TpombineHHas HEe(PTEHOCHOCTh Ha
MECTOPOKJICHUH BIIEPBBIC YCTAaHOBIIEHA B
1955 r. psSmOM CTPYKTYpHBIX CKBaXHH,
MpoOypEeHHBIX B MPHCBOJOBONM YAaCTH HOTO-
3amaJHOrO KpbUla CKiIanku. B mociemyromem,

B pe3yJipraTe OypeHus IIOMCKOBO-
Pa3BEIOYHBIX CKBAXHH ObUIM YCTaHOBIIEHBI
MIPOMBIIIJICHHAS HE(TEHOCHOCTh B

AKYarbUIbCKOM  sSIpyC€ HW B OTJIIOXKCHHSIX
[IponyxruBHO# Toumu.

K HacrosimieMy BpeMeHM B OTJIOKEHUSX
BEPXHETO u CPEIHETO IJTHOLICHA
MECTOPOKICHHSI ~ yCTAaHOBJIEHA  MPOMBIII-
JeHHass HeTeHOCHOCTh B 17 ropusoHTax; u3
HUX paspabateiBatoTcss 10 ropu3oHTOB,
OCTambHBbIE TOPH3OHTHI HE Pa3padaTHIBAIOTCS
U3-3a JIMKBUAAIMU JOOBIBAIOIINX CKBAXXHUH IO
TEXHUYECKUM MPHUUHNHAM.

AHanmu3 pa3paboTKM 3aleke Tmokaszal,
gyro u3 10 00BekToB B 5-TH HE0OX0IUMO
MPOBECTH 3aKayKy BOJbI B MPOJYKTHBHBIC
mwiactel. [Ipu BbIOOpEe OOBEKTOB Ui 3aKauKH
OBLTM yUTEHBI OCHOBHBIE TOJIOKEHHS, TaKue
KaK KOJHYECTBO OCTATOYHBIX H3BIIEKAEMBIX
3aMacoB W JICUCTBYIOHIMX  JTOOBIBAIOIIMX

CKBaXXHH, KOJINYECTBO HaMe4aeMBbIX
TOOBIBAIOIINX CKBAXUH M3 0€3/1eHCTBYIONIETO
¢dbonma u T.1I.

B pe3ympTaTe BCECTOPOHHETO aHaIM3a
ObUTH BBIOpaHbI 35 HArHETaTEeNbHBIX CKBAKUH:
B ToM uncie 9 ckBaxun o APO1, 6 ckB. o
Axuareiry, 15 ckBaxun mno PS01, 2
ckBaxkuubsl 1o PS03 u 3 ckBaxkuusl mo PS04,
[lon neiicTBHeM HarHETAaTENbHBIX CKB. OyIyT
HaXOoIUThCs 86 pearupyromux CKBaKUH.

IIpennoxeHHbI BapUaHT 3aKauKd BOJbI
o 5-T1 00beKTaM MecTopoxaeHus Kroposaar
Oyzer CHocoOCTBOBATh COXPaHEHMIO
IJIACTOBOTO JABJICHHUS B TEKYIIEM YPOBHE H
TEM CcaMbIM yBEJIWYEHHIO Kod(duimeHTa

He(TEeU3BICUCHHSI.
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Refinement of the water injection scheme
aimed at oil recovery factor increase at the
Kurovdag field

A.Sh.Eminov, R.R.Jafarov, S.M.Huseynova
Abstract

On designing further development of
aged oilfields the primary task is to analyze
status, the characteristics and movement rate
of the oil-drainage boundary, as well as
geological features on individua blocks and
aress.

Being an aged and depleted the
Kurovdag field still has considerable volumes
of residual recoverable petroleum reserves.
Commercial oil content of the field was
established in 1955 by a number of structura
wells drilled on the near-crestal part of the
south-western flank of the fold. Subsequently,
exploration drilling revealed the commercial
volumes of ail in the strata of the Agjagil stage
and the Productive series.

Thus far 17 horizons within the Upper
and Middle Pliocene deposits proved to

UOT 622.276.04

contain commercial amounts of oil; of them 10
horizons being currently developed, whereas
the development wells on the remainder of
horizons were abandoned for technical
reasons.

Development anaysis of the oil pools
suggested the need in water injection into 5 out
of 10 productive horizons.

When selecting units to be water injected
the major factors taken into consideration were
the volume of residual recoverable reserves,
the number of producing wells and that of
inactive wells planned to be put into operation
and some others.

Detailed consideration has alowed
indication of 35 injection wells: 9 on APO1
horizon, 6 on the Agjagil unit, 15, 2 and 3
wells respectively on PS01, PS03 and PS04
units. 86 producing wells are assumed to be
affected by these water injection wells.

The proposed scheme of water injection
on 5 units in the Kurovdag field is believed to
assist maintaining formation pressure at the
present level and thus increasing oil recovery
factor.

«QUM DONizZ» YATAGININ iISLONMOSININ TOHLILI VO PERSPEKTIVLIYi

H.A. Hamidov, S.A. Tahirova, M.B. Babayev

«Qum Daniz» yataginin uzunlugu 15 km,
eni 6 km olmagla, assmmetrik qurulusa malik
olub, sorg istigamotinds oyilmo bucagi
12-14°, gorb istigamotindo iso 7—-8° doraco
bucag atinda yatir. Yatag 1959-cu ildan
istismara daxil olmusdur. Hal-hazirda yatagin
islonmasi son morholoda aparilir. Texnolgji
gostaricilarin tohlildon aydin olur ki, yatagin
islonmosinin somoaraliliyini tomin etmok UgUn
galiq neftli zonalari toyin etmok vo bu sahalora
tozo quyu gazimaq Ugln geoloji-geofiziki vo
texnoloji todgigat isi aparmag lazimdir.

Dorin kosfiyyat vo istismar quyularinin
molumatlari asasinda dyronilmis «Qum doniz»
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yataginda toyin olunmusdur ki, sonaye
ohomiyyatli neft-gazliliq Balaxani lay dostos,

FLD, QUQ, QA, QaLD ilo baghdir.
Baxilan lay dostosindo ati qumlu horizont
ayrihir: V, VI, VIIL, VI, X, X [1, 2].

Yatagin 1993-cu ilds tortib olunmus
layihosino géro Balaxani lay dostosindo iki
horizont (IX va X) vo QA neft ehtiyatlarina
gora digarlarindon farglonir. Bu sobobdon do
bu obyektlor mintozom quyu sobokos ila
gazilmis vo yiksok hasilat alinmisdir. 1961-ci
ildon iso bu obyektlords konturatrafi su ilo
tosir prosesine baglaniimisdir.



Elmi asarlar, 2009(25)

Neftqazlayiha

IX vo X horizontlarin  va diger
horizontlarin galiq neft ehtiyatlari vo saholori
kicik oldugundan homin istismar obyektlori
gaytariima obyektlori kimi tikonma rejiminds
islonilmisdir.

Islonmoninilkin illorinds yatagda gazima
islorinin ylksok templo apariimasi noticosindo
illik neft vo gaz haslatlan 1965-ci ildos
maksimuma catmis vo sonraki illordo koskin
azalmaga baslamigdir. BoyUuk hocmdo maye
¢ixarllmasi  vo laya suvurma prosesinin
gecikmosi  noticosindo lay tozyigi koskin
azalmigdir. Qeyd edok ki, 1984-cl ilo kimi
ilkin lay tozyigi 60-80%-o godor azalmigdir.
Y ataq Uzro cari ilk balans ehtiyatindan istifads
omsal1 neft - 30,3%, CBE-don istifado omsal
IS0 64,9% olmusdur.

Modanin abadlasdiriimasl kifayst godor
templo apariimamasi sobobindan X horizontda
suvurma prosesine 1961-ci ildo, IX horizontda
1963-cu ilds, Vlla horizontunda 1968-ci ildo,
FLD-do 1973-cl ildo va V horizontda 1975-ci
ilda baslaniimisdir.

Laylara konturarxasi vo konturotrafi
suvurmanin tothigi cox da boylk somara
vermadiyindon prosesin 1984-ci ildo yerino
yetirilmis layihods konturdaxili suvurmaya
kegirilmosi nozards tutulmus va belaliklo xeyli
igtisadi somors ainmisdir.

Yatagin 11, IV, V-VI, VII bloklarinda
MQ-nin yuxari obyektlori istismar olunmusdur
ki, belo ki, bu obyektlor Uzro ilk balans
ehtiyatinin ~ 67%-i comlonmisdir. Bu
horizontlarda cari neftvermo 33,05-46,87%
intervalinda dayismisdir. MQ-nin at s6basinin
obyektlorinds iso hasilat gox az alinmisdir.

1984-1985-ci illorda V, VI, VII, IX va X
horizontlarin vo QA lay dastasinin I, 11, IV,
V+VI va VII bloklarinda yerlogan 14 quyuda
fordi suvurma prosesino baslanmigdir. Tosir
zonasinda yerloson 37 quyuda maye hasilati, 0
ciimlodan neft hasilatl artmigdir. Har bir quyu
Uzro tosir zonasinda yerloson istismar
quyularindan alinan slave neft 15-20% artmis,
fordi suvurmanin naticosinds somoralilik xeyli
coxalmigdir. Homginin suvurucu quyularin
gebulediciliyi artmisdir. Aparilan todbirlor neft
hasilatinin 1984-1985-ci illards sabitlosmosine
Vo bozi horizontlarda iss 4-5% artmasina
imkan vermisdir.

2003-cu ilds quyularin su gebuletmoasi
azaldigindan vo somoralilik asag disduytndan
laylara su ilo tosir prosesi saxlaniimigdir.
2003-cii ilo kimi laylara 51 min m® artiq su
vurulmus va naticado 4,1 min t slavo neft hasil
olunmusdur. Hal-hazirda laylar tobii rejimds
islonilir.

2007-ci ildo yataq Uzrs illik neft hasilati
47,4 min t, su-452,9 min t, hollolmus gaz 52,8
min m? togkil etmis vo gazimadan istismara 3
tozo quyu verilmisdir.

01.11.2008-ci il tarixinds yataq Uzra illik
neft hasilati 49,7 min t, su-409,9 min t,
hollolmus gaz 53,1 min m® toskil edir,
gazimadan istismara 2 tozo quyu verilmisdir.

Qaz «papagi»a malik olan horizontlar
asason Qqazbasqgl rejimi ilo istismar olunurlar.
Qaz-neft kontaktina (QNK) yaxin yerlogon
quyular bdyiik gaz amili ilo (1500-1600 m/t)
fontanla iso dusmuslor. I, V, VI vao VII
bloklarda ilk vaxtlarda konar sularin tosiri
olmus va buna goéra do quyular fontanla, bdyuik
hasilatla vo az miqdarda qaz amili ilo
islomislor. Quyularin hasilati artdigca onlarin
sulasmasl intensivlesmis vo quyular siradan
cixmislar. Qaz «papagi»nin vo konar sularin
tosirino baxmayaraq, lay tozyiqi boyuk templa
dismusddir.

«Qum doniz» yatagl Uzro islonmanin
naticalarinin tahlili gosterir ki, maksimum neft
hasilati 1965-ci ildo (2,16 miIn. t) olmusdur.
2002-ci ildon sonraki illorde hasilat azalaraq
30,3 min t, 2007-ci ilds 47,4 min t olmusdur.
Bu middot orzinds laya vurulan suyun hacmi
4,07 min. m® -don (1967-ci il) 1,90 min. m® -o
(1969-cu il) godor azamis, sonra artaraq 2,46
min. m® -5 (1971-ci il) catmis vo 1982-Ci
ilodok intensiv olarag azalmisdir (864 min m°).
1983-cu ildon iso yeno suvurmanin migdari
artdigindan (968,2 min m®) alinan hasilatin
miqdar1 da artmisdir (364,5 min t neft). 1984-
cll ildon 1997-ci ilo kimi vurulan suyun hacmi
0,2-0,5 min m® soviyyssinds galmisdir va bu
illordo alinan neft hasilatl 0,2 min. t -a godar
azalmigdir. 1997-1998-ci illards vurulan suyun
hacmi 0,002 min m® olmus, alinan neft hasilati
IS0 37,5 min t olmusdur.

Qeyd edak ki, istismarin avvalindon osas
artim 1X va X horizontlarin hesabina olsa da,
2007-ci ilda IX horizontdan 4,9 min t neft,
159 min m*® su hasil olunmus, belsliklo,
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mohsulun sulasmasl 76,3% toskil etmisdir. X
horizontdan ise 17,9 min t neft, 288,2 min m®
su ainmisdir. Bu horizont Uzro sulasma faizi
94%-don artiq olmusdur.

Yatagin horizontlari  Uzra islonmonin
texnoloji gostericilorinin dinamikasi sokil 1-do
verilir.  Aparilan tohlil gosterir ki, boazi
horizontlarin islonmasi miuixtalif soboblordan
xeyli  middot saxlanilmigdir.  Quyularin
gundslik hasilatlar kaskin azalmis, su hasilati
iso artmisdir ki, bu da quyularin sulasarag
siradan ¢ixmasina vo ya yuxarl horizontlara
gaytarilmaglaistismarina sobab olmusdur.

Suvurma  hoyata  kegirilon  neft
yataglarinin islonmasinin tohlili Vo
hidrodinamiki  hesablamalar  gostorir ki,

islonmanin son dovrinds laya vurulan com su
ilo neftverimi  arasinda muoyyan empirik
asililig mévcuddur [4]:

n(t)= AlgV (t)+ B, (1)

burada 7(t) - neftvermo omsal, A vo B

parametrlordir vo faktiki molumatlar asasinda
tayin olunurlar.

V(t)= 2.0 100%,
b.eh
burada ) Q,, - laya vurulan comi su, Q, . -

neftin layda balans ehtiyatidir.

0,0422 0,077
y = 54,898(m—k”j (—m"s J (1-k )‘0'1903(
b My

burada m - moesamalilik omsal, k, -

neftlodoyma omsali, b — neftin hacm amsali,

:UO :& ’ P ’ I:)son

Hs
tozyiqgloridir.

Y ataq tizro QUQ vo X horizont iclin (2)
disturu ilo aparilan hesabata goro son
neftvermo omsall uygun olaragq n = 0,576 -ya

— ilkin vo son lay

(1) asihihgini n(t)= f(gVv (1))
koordinatlarinda qursag, diz xott alinar ki,
buradan da A=tga vo B tayin olunur.

Ogor A parametri artirsalayin neftvermo
omsalda coxalir. Bu da laya vurulan suyun
somaraliliyinin yikssldiyini gostorir.

«Qum doniz» yatagl horizontlari kontur
sularinin vs laya vurulan (konturyani vs fordi
tsulla) suyun tosiri altinda, bazi hallarda tabii
enerji hesabina islonmisdir. MQ-nin laylar
gum-gilli goxsayli tabogalordoan ibarat olmagla
terrigen cokuntllorini ohato edir. Laylarin
keciriciliyi tavandan baslayaraq dabana godor
artir.  Horizontlar  Uzro  kegiricilik ~ va
mosamalilik dayisilir. Buna goro do istismar
obyektlari geyri-bircins sayilirlar.

Son hesabatlarin  naticosi  gostarir ki,
neftin balans ehtiyati 23,12 %, cixarila bilon
ehtiyat (galiq ehtiyat) 22,04 % artmisdir.

Yataq  Uzro  perspektiv  islonmo
layihasinin tortibi ilkin cixarila bilon (CB) vo
gaiqg neft ehtiyatinin  dizgin  tayin
edilmosindon ¢ox asilidir. Ona goro do yataq
Uzra horizontlarin islonmo regjimlarindan asili
olaraq son neftvermo amsallari mixtalif riyazi
modellarla giymatlondirilmisdir [3, 5, 8].

Quitri-Qrinberger modelinin totbigi ils

neftvermo  omsall  asagidaki  diusturla
hesablanmisdir [6]:

P -0,2159
o 2
Pson j Y ( )

(2007) vo 17 =0,492 -yo (2007) barabor
olmusdur.

Holl olmus gaz rejimi UstUnlik togkil
edon tobii lay rejimi yataglarda son neftvermo
amsalini tayin etmok Ugln asagidaki dustur
toklif olunmusdur [6]:

k 0,1611 k 0,0979 P 0,1741
5 = 4181 mK, kes (1_ Kk, )0,3722[ﬂj _ 3
bdoy :un doy I:)son

Yataq Uzro VIII horizont Ggin (3)
disturu ilo aparilan hesabata goro son
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Neftgaz ehtiyatlarinin  hesablanmasi
praktikasl gOstormisdir ki, son neftvermo
amsalini toyin etmok Ucglin an olverisli Usul
eksponensial ganunla ifado olunur: «hasilat-
zaman» arasinda asililiq qurulur [3, 7]:

g, = QOeDt 1 (4)
burada q,, g, — uygun olarag amplitud veo cari
debit, D — iso hasilatin dismo tempini
xarakterizo edon kamiyyatdir.

Comhasilai  Q z%—[_)qS )

disturu ils tayin edirik. Burada q, , q, —

amplitud vo son rentabelli hasilatdir, D iso -
D 'n(olst /d) ©
dusturu ils tapilir.
0, - illik hasilat baslangic molumat

kimi, q, iso rentabelli hasilat kimi daxil
olunur. D - komiyyati yatagin islonmos

molumatlari osasinda cari tohlilo goro tapilir.
Istismar muddsti t , g, vo g, hasilatlar

arasindaki vaxtdir. Qalig neft ehtiyatinin hasil

olunmasi vaxtl s tzlg(m) (7)

D

dusturu ilo hesablanir. (2)-ys ossason Igq —t
koordinatlarinda bu asililig diiz xatt olur ki, bu
da sabit dismo tempi ilo islonmo aparildigini
gostorir. Toklif olunan riyazi model yatagin
islonmo sartini golocok dovr Uglin do saxlayir.
Buna gors islonmoanin texnol oji gostaricilarinin
prognozu tgln tatbig olunabilar.

NUmuna Ugin asagida X horizont vo
FLD Ucun aparilmis hesabatlarin naticalari
verilmisdir.

X horizont Uzro com neft haslat -
Q=7048 min t, ilkin maksmal haslat -
0, =918 t/gin, son rentabelli haslat -
q, = 2,17 t/gun, ilkin maksimal hasilat ilo son
rentabelli hasilat arasindaki zaman - t=40 il,
illik neft hasilati - g, =8 min t oldugda son

neftverms amsali 7, = 0,493 olur.

FLD (Uzro com neft hasilatl -
Q=1442 min t, ilkin maksimal haslat -

4, =284 t/gin, son rentabelli hasilat -
q, =32 t/gun, ilkin maksimal hasilat ilo son
rentabelli hasilat arasindaki zaman - t=40 il,
illik neft hasilati - g, =17 min t oldugda son

neftvermo omsall 7, = 0,523 alnir.

«Qum doniz» yataginin qgaliq neft
ehtiyatini toyin etmok iclin layda olan sorbost
gazi da nozoro almagla «neftin sixisdiriimasi
xarakteristikasi» Usulundan (Qamborov -
Homidov) istifade olunmusdur:

Q, = A+, ®

F

burada Qr =Q,B, +QyB, +Q,B,
ifadosindon toyin olunur, Q,, Q, , Q, — com

neft, sorbost gaz vo su hasilatl, sorbast qaz
hasilat imum gaz hasilatl ilo holl olmus gaz
hasilatinin forgi kimi tapilir - Q. =Q, —Q,,.

B,, B, B, — neftin, sorbost gazin ve suyun

hocmi genislonmo omsallar, A vo B i
modelin parametrlori olub, faktiki molumatlar
asasinda grafikdan tayin olunur. Bunun Ug¢lin
(8) dusturunu diiz xatt tonliyi soklinds yaziriq:

QnQF = AQF +B. (9)

Bu aslhihgr Q, , Q;=f(Q)
koordinatlarinda qururuq vo A=tga , diz
xattin meyl bucagina gors, B -ni iso diiz xattin
OY oxundan kasdiyi parcaya goro tapirig. Bu
tsulla yatagin horizontlari Uzra son neftvermo
omsallari tapilmisdir.

Son islonmo dovriinds yatagin galiq neft
ehtiyatini hasil etmok Uclin 59 tozo gquyunun
(21 quyu QaLD-a, 7 quyu QA-ya, 19 quyu
QUQ-9, 5 quyu FLD-ys, 7 quyu X horizonta)
gazilmasi layihalondirilmisdir.
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«Qum doniz» yatagl Uzro quyularin ilkin

hesabatlarin noticosi goOstorir ki, aparilan

debitlorinin  15-20 t/gin olmasini  noazars todbirlor perspektiv dovrdo yatagdan neft
amagla texnoloji gostericilarin - prognozu hasilatini  sabitlesdirmok  vo  artirmaq
aparilmisdir (sok.2). Texniki-igtisadi istigamotindo ¢ox boylk somora veracokdir
900 300 a)
S 800
£ 700 b 0
T c <
5 E 600 el X 200 i,
_ D = E
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— 300 /( /—0—\ 100
200
-+ 50
Lop | 2T / \
0 I T I I T 0 .
2002 2007 2012 2017 2022 2027 Illor
——Neft —=-Su —4—Maye —>—Qaz
160 - ~ 16000 ©
140 - 14000
g 120 - -+ 12000 .,
s £
€ 100 - -+ 10000 <
? < 80 - -+ 8000 g
g l
g 60 - + 6000 ¢
(43
S 40 4000 ©
H_._Q_Q_Q—Q—Q—Q—H—Q—O—Q—Q"’—’—ﬂ_’_"_’_’_’_’
20 - -+ 2000
0 I I I I I 0
2002 2007 2012 2017 2022 2027 illar
\ ——Coamneft —=—Coamsu —=a—Cammaye —x—Camaqaz

Sok.2. «Qum doniz» yatag! Uzra islonmonin texnoloji gostaricilarin prognozu
a). illik hasilat ayrilori; b). Com hasilat ayrilori
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AHajm3 pa3pa0oTKM U MEePCNeKTUBHOCTH
ero aopaspadorku Mecrtopoxkaenus «I'ym
JAeHH3»

I'.A. 'amupnos, C.A. Tauposa, M.b. babGaes
Pedepar

B CTaThe MIPUBOIUTCS aHaIIN3
TEXHOJIOTUYECKUX TIOKa3arened pa3paboTKu
MecTopokaeHust «['ym  JeHu3», KOTOpoe
HAXOJUTCS Ha TO3JHEeH CTaauu pa3padOTKu U
pa3zpabaTbiBaeTCsl Ha CMEIIAHHOM pPEXHME.
PesynbraTel aHanmm3a JalOT  BO3MOXKHOCTD
YCTAaHOBUTh  NYTH  yCOBEPIICHCTBOBAHUS
palMoHANBHOM A0pa3padOTKu U MaKCHUMallb-
HOT'O U3BJICYEHHS B MEPCIEKTHUBE OCTATOYHOTO
3amaca Heptu. Ilpu dSToM  HaMedaHbl
MPOCKTUpOBaHUE 59 HOBBIX CKBaXWH IS
W3BJICYCHHS] ~ OCTAaTOYHBIX  HM3BIEKAEMBIX
3amacoB  He(TH,  pacCUUTaH  IPOTHO3
nokasaresieil 1opa3padOTKH MECTOPOXKICHHUS,
COCTaBJIEeHa TEXHHUKO-DKOHOMHUYECKas OIICHKa
IIPOTHO3HBIX BAapUAHTOB W YCTAaHOBIICHBI WX
3¢ (HeKTUBHOCTH.

The analysis and perspectives before
development deposits « Gum deniz»

H.A. Hamidov, S.A. Tairova,
M.B. Babayev

Abstract

In clause the analysis of technological
parameters of development of a deposit «Gum
deniz» which is at a late stage of development
Is resulted and developed on the mixed mode.
Results of the analysis enable to establish
ways of improvement rational before
development and the maximal extraction of a
residual stock of oil on prospect. Thus make a
mark to project 59 new chinks for extraction of
residual taken stocks of oil and are calculated
the forecast of parameters before development
deposits and are made a technical and
economic estimation prognosis variants and
are established their efficiency.
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«KUROVDAG» YATAGINA SUVURMA PROSESININ MODELL®SDIRILM®SI

M.9.Hiseynov, V.C.Abdullayev, K.M.Nabiyev, N.N.Hamidov

Enerji dastyicilarina talobatin artdigi
bir dovrdo 6Olkomizin neft sonayesinin daha
somarali inkisafl yeni perspektivli strukturlarin
axtarisl, kosfi, monimsonilmosi va islonmosi
ilo yanasi, mixtolif tosir Usullarindan istifads
etmoklo  uzun middot islonmodo  olan
karbohidrogen yataglarinin komponentverimi-
nin artirilmasi ilo do six baglidir.

Molumdur ki, Azorbaycanin quruda
yerloson neft yataglart uzun illardir ki, istismar
olunur vo hal-hazirda islonmonin  son
morholosindodir. Statistikaya osaslansag, bir
cox neftli obyektlarin ¢ixarila bilon ehtiyatinin
90%-don artiginin  ¢ixarildigini - musahido
edorik. Lakin son tohlillar gostorir ki, ilkin
islonmo layihalori hazirlanarkon bu yataglarin
cixarila bilon ehtiyatlari dogiq
giymatlondirilmoyib  vo belo  obyektlarin
perspektivliyi yuksokdir.

Islonmonin son morholosinds olan belo
neft yataglarina mixtalif tosir  Usullar
maovcuddur, lakin son neftvermo omsalina tosir
etmok Ugln on genis tothiq olunan Usul laya
suyun vurulmasidir [1]. Suvurma prosesinin
texniki-igtisadi  gOstoricilorinin - avvalcadan
giymatlondirilmosi Uclin onun hidrodinamiki
modellosdirilmasi xtsusi shomiyyst kosb edir
[2, 3].

Mogalodo «VIP» program paketindon
istifado etmoklo «Kurovdag» yatagl Mohsuldar
Qatin | (PS01) vo Asagl Abseron (APOL)

horizontlarinin ~ hidrodinamki ~ modellarinin
gurulmasi  vo bu horizontlara suvurma
prosesinin  modellasdirilmosi mosolasing
baxilmisdir.

Bunun Ggln avvalca har iki horizontun
geoloji modellari qurulmusdur. Qeyd edok ki,
geoloji modellarin qurulmasl G¢tn 1000-don
artiq guyunun karotaj diagraminin
interpretasiyasindan vo kern molumatlari da
daxil olmagla digor geofiziki todgigat
Usullarinin  naticalorindon istifado  olunmus,
horizontlar Uzro butin geoloji parametrlarin

saho Uzra paylanmasi (ilkin su-neft kontaktinin
dorinliyi, ilkin neftlo doyma, ilkin lay tozyiqi,
Umumi  vo effektiv gainliglar, mosamolik,
keciricilik va s.) xaritalari qurulmusdur.

«VIP» program paketindon istifads
etmoklo qurulmus geoloji modellor osasinda

hor iki horizontun hidrodinamiki modeli
gurulmus, bdtin quyularin  koordinatlari,
inklinometriyalari, hasilat, injeksiya

molumatlart vo homin horizontlarin neftinin
ilkin fiziki-kimyavi xassolori modelo daxil
edilmisdir.

«KUrovdag» yatagl neftinin fiziki-
kimyovi xassolori 1955-ci ildon todqiq olunur.
PS01 vo APO1 horizontlarinda neftinin fiziki-
kimyovi xassolori 107 hasilat quyusundan
goturdlmis nimunalar asasinda arasdiriimisdir.
Homin horizontlarda neftin torkibinds gotranin
migdart 25-76% arasinda doyisir, parafinin
miqgdari 3,88%, neftin doyma tozyiqi 5,7-27,2
MPa, hacm amsall 1,09-1,425, holl olmus gaz
miqdari 34-173 m*/ton, lay soraitinds 6zlUlty
2,1-10,8 mPas, sixilmaomsal iso 110-260-10°
MPa intervalarinda dayisir. Lay @azinin
torkibindos metanin  miqdari  81,9-95,94%,
etanin miqdar1 2,14-7,77%, gazin nisbi sixligl
0,636-dIr.

Batin bu molumatlar hidrodinamiki
modelo daxil edildikdon sonra hor ki
horizontun ilkin cixarilabilon neft ehtiyat
giymetlondirilmisdir. Malum olmusdur ki, hor
iki horizontda ilkin cixarilabilon neft ehtiyati
owoalki  hesablamalar  osasinda  ainan
giymotlordon togribon 3 dofo coxdur. Indiya
godor bu horizontlardan comi 25 min. ton neft
aindigint nozoro asag, bu horizontlarda
neftvermo omsalinin artirilmasl Uglin suvurma
prosesinin  aparilmasinin  shomiyysti aydin
gorunur. Digor torofdon, yatagin coxsayll
tektonik ginlmalarla sociyyovi olmasl prosesin
tektonik bloklar gargivesinds analiz olunmasi
zoruroti yaradir.
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Hidrodinamiki modelin layda gedon
proseslori daha doqiq tosvir etmos Ugln osas
sortlardan biri istismar tarixinin barpa olunmasi
vo ya modelin adaptasiyasidir, Bunun Ggln
horizontlarin istismara baslandigi 01.08.1955-
ci il tarixdon 2007-ci ilin sonunadok (alds olan
faktiki molumatlara osason) islonmo tarixi
barpa olunmusdur. Islonma tarixinin borpasi
prosesindo hor bir quyunun vo Umumi
horizontun neft, su, gaz Uzro haslat

gostaricilari, cixarllan mohsulun gaz amili,
sulasma dorocasi vo lay tozyiginin hesabat
giymatlori  homin  gostaricilorin  faktiki
giymeatlori ilo Ust-Uste salinmisdir.

NUmunoa olaraq | horizont Uzro bozi
parametrlorin  hesabat qiymoatlorinin  faktiki
giymetlarlo uygunlasdirmasi ayrilari sokil 1-3-
do, neftlo doymanin ilkin voziyyati iso sokil 4-
do gostorilmisdir.
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Sak. 1. | horizont Uizra ¢ixarilan cari neftin hesabat vo faktiki giymatlorinin Ust-Uste salinmasi
(modelin adaptasiyasi)
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Sak. 2. | horizont Gizra ¢ixarilan cari suyun hesabat vo faktiki giymeotlorinin Ust-tste salinmasi

(modelin adaptasiyasi)
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0
08/55

04;69 ' 12;82 ' 08;96 ' 05‘/10

Sak. 3. | horizont tizra mahsulun sulasma daracasinin (adadin hissolari ilo) hesabat vo faktiki
giymeatlarinin Gst-Usts salinmasl (modelin adaptasiyasl)
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Sak. 4. | horizontda neftlo doymanin ilkin vaziyyatinin 3D gorinis

Tam islok hidrodinamiki  model
yaradildigdan sonra har iki horizont tgiin galiq
neftlo  doymanin  vaziyysti  mioyyanlos-
dirilmisdir. Son neftla doymanin paylanmasi,
su-neft konturunun va galiq neft ehtiyatlarinin
yerlasmosi malum oldugdan sonra (Sakil 5, 6),
suvurma prosesinin aparilmasi U¢ln vurucu
quyularin yerlori muoayyanlasdirilmisdir. Har
iki horizont coxsayli tektonik bloklardan ibarat
oldugundan, suvurma prosesinin  effektli
olmasi dcln suvurucu guyularin
yerlosdirilmosi zamani galiq neft ehtiyatlarinin
yeri vo miqgdari ilo yanasl, horizontu ohato
edon qirllmalara, suvurucu quyular va onlarin
tosiri  atinda olacaqg haslat quyularin
korrelyasiyasina ¢cox ciddi digget yetirilmisdir.
Yoni suvurma prosesi Umumi horizont Uzra
modellosdirilso do, mosolo ayri-ayri tektonik
bloklar gorgivesinds lokal sokildo  hall
olunmusdur ki, bu da prosesin effektli alinmasi
Uclin zomin yaratmigdir [2, 3]. Buna goro do
galiq neft ehtiyati toplanmis hor bir tektonik
bloku ohato etmok Ugln ssason foaliyyatsiz
fonddan va gox kigik hasilatl islok quyulardan
vurucu quyular kimi istifado etmok toklif
olunmusdur.
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Eksperiment xarakterli hesablamalar
aparilarag, horizontlarin udma qgabiliyyatlori,
suyun vurulma tozyiglori vo S. mioyyan
olunmusdur. | horizonta toklif olunan suvurucu
guyular hagginda molumatlar cadval 1-do,
Asagl Abseron horizontuna toklif olunan
quyular hagginda molumatlar iso coadvel 2-do
verilmisdir.

Bundan sonra toklif olunan quyular
injeksya quyulart  kimi  horizontlarin
hidrodinamiki modelino yerlagdirilmis, suyun
vurulma vaxti, tozyiqi, vurulacag suyun hocmi
verilorok hesabatlar aparilmis vo 10 il arzindo
suvurma ilo istismar zamani  hasilat
gostaricilori  prognozlasdirilmisdir. Sonra iso
bu prognoz gostoricilori suvurma prosesi
olmadan aparilan istismarin prognozu ilo
mugayiso edilmisdir. Qeyd edok ki, prognozlar
zamani bu 10 il orzinds yeni haslat
guyularinin gazilmasi planlasdirilmamisdir.

Horizontlar tzra 10 il arzinds suvurma
ilo vo suvurmasiz cari neft hasilatlarinin
prognozu Sokil 7, 8-do gostarilmisdir.

Hesabatlara osason | horizont Uzro
suvurma ilo istismari zamani 10 il orzindos
453696 m°, Asagl Abseron horizontu {izrs iso
230108 m® olave neft hasil olunacag
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prognozlasdirilir.  Umumiyyatlo, hor ki arzinds illik hasil olunacag neftin prognozu va
horizont Gzrs suvurma ils vo suvurmasiz 10 il muqgayisesi cadval 3-do gostorilmisdir.

S0
0.70

Sak. 5. Suvurmaya baslamazdan avval | horizont Gzra galiq neftlo doymanin 3D gorinisi

Sok. 6. Suvurmaya baslamazdan avval Asagl Abseron horizontu tizra galiq neftlo doymanin 3D
gorunusu

97



Elmi asarlar, 2009(25)

Neftqazlayiha

98

I horizont Uzrs taklif olunan suvurucu quyular hagginda melumatlar

Cadval 1
uyularin Cari dehiti, Puur. ,
S's an');nrasi Statusu t/gln at# mggllgi]n
1 0323 islok 1.0 120 160+-200
2 0554 islok 0.8 120 160+-200
3 1186 islok 0.7 120 160+-200
4 0973 islok 2.0 120 160200
1 1234 islok 1.3 120 160+-200
2 0394 islok 0.2 120 160200
3 0349 islok 0.9 120 160+-200
4 0807 islok 25 120 160+-200
5 0543 f-z fonddan - 120 160+-200
6 0541 f-z fonddan - 120 160+-200
7 0649 f-z fonddan - 120 160+-200

Asagl Abseron horizontu tzrs toklif olunan suvurucu quyular hagginda melumatlar

Codval 2
uyularin Cari debiti, Puur. ,
Sls Qn(')ymrasi Statusu t/glin a\t/?]; m?/lgUn
1 0977 islok 0.8 100 150+-160
2 0770 islok 0.9 100 150+-160
3 0149 f-z fonddan - 100 150+160
4 0817 f-z fonddan - 100 150+-160
5 1055 islok 0.2 100 150+-160
6 0038 f-z fonddan - 100 150160
7 0155 f-z fonddan - 100 150+-160
8 2102 islok 0.9 100 150+-160
9 0301 islok 0.6 100 150+-160
10 0130 f-z fonddan - 100 150+-160
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OIL PRODUCTION RATE (STM3/ DAY)
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Sak. 7. | horizontun cari neft hasilatinin suvurmails vo suvurmasiz 10l arzinds prognozu

OIL PRODUCTION RATE (STM3/DAY)
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KUROVDAG_APO1

QOPH

FORECAST

——WITH WATER INJECTION

—a— WITHOUT WATER INJECTION
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o
L

@
o
L

60 1

40 -

20

0 4
3-Oct-54

11-Jun-68 18-Feb-82

28-Oct-95 6-Jul-09

Sak. 8. Asagl Abseron horizontunun cari neft hasilatinin suvurmails va suvurmasiz 10 il
arzinds prognozu
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«KUrovdag» yataginin | va Asagl Abseron horizontlarinin suvurmails vo suvurmasiz 10 il orzinds
istismarl zamani illik hasilatin migayisoli prognozu

Codval 3
| horizont Uzra neft Asagl Abseron horizontu
' hasilatinin prognozu, Alinacad olav Uzra neft hasilatinin Alinacaq
llor m°/il o &:I(?/.l 9 prognozu, mil olava neft,
Suvurma nett, mi Suvurma m/il
ilo Suvurmasiz il Suvurmasiz
1 95976 63600 32376 35680 27360 8320
2 97464 59520 37944 35675 19800 15875
3 97464 57660 39804 37723 15120 22603
4 98580 55800 42780 37607 14010 23596
5 98580 53940 44640 38034 13742 24292
6 98580 52080 46500 37710 13472 24238
7 98208 50220 47988 37080 11160 25920
8 98208 47400 50808 36483 10080 26403
9 98208 44640 53568 36180 7920 28260
10 98208 40920 57288 36000 5400 30600
COMI | 979476 525780 453696 368173 138065 230108
Umumiyyetlo, «VIP» program paketindon 9dabiyyat

istifado etmoklo «Kilrovdag» yataginin | va

Asagl  Abseron horizontlarina  suvurma

prosesinin - modellasdirilmas  Ggln aparilan

hesabatlar  zamani  asagidaki  naticalor
alinmigdir:

- | vo Asag Abseron horizontlarinda
suvurma prosesinin aparilmasinin
perspektivli olmasi musyyanlosdirilmisdir;

- | horizonta 8 quyu islok fonddan, 3 quyu
foaliyystsiz fonddan olmagla 11 suvurucu
gquyu, Asagl Abseron horizontuna iso islok
Vo foaliyyatsiz fondun har birindan 5 quyu
olmagla 10 suvurucu quyu toklif
olunmusdur;

- | horizont Uzra hor bir quyuya 12 MPa
tozyiglo, orta hesabla 180 m%giin
hocminds, Asagl Abseron horizontuna iso
10 MPa tozyiqls, orta hesabla 155 m*/giin
hocminds suyun vurulmasi mumkunldyd
gostorilmisdir;

- | horizontun su vurmagla islonmosi
prosesinds 10 il orzindo olave olarag
453696 m° neft, Asazl Abseron

horizontundan iso 230108 m® neft alinmasi
prognozlasdiriimisdir;
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MoaeaupoBanue npouecca 3aBoJHEHHUs HA
MecTopoxaenne «Kyposaar»

M.A I'ycetinos, B./[.AG6aymiaes,
K.M.Ha6ues, H.H.I'amunos

Pe3rome

Jns 6onee 3¢h(dEeKTUBHOTO pPa3BUTHSL
HEPTSIHON MPOMBIIUICHHOCTH HAmIeH CTpaHbI
BAXHYIO pOJIb HUIpaeT Kak OCBOEHHE U
pa3paboTKa HOBBIX NMEPCIIEKTUBHBIX YTIIEBOJIO-
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POIMHBIX  CTPYKTYp, TaK ¥  TIOBBIIICHHUE
KOMIIOHEHTOOTAAYH CTapbhlX MECTOPOKICHUN
Pa3IMYHBIMH METOIAMH.

VBecTHO, 4TO HAaXOJAIIMECS Ha Cylle
HeTsIHBIE MecTOpOoXIeHus A3sepOaiiKaHa
pa3palOaThIBalOTCS YK€ MHOTO JIET U B
HACTOSIIIIee BpPEeMs HAXOAATCS Ha TIOCIEAHEH
CTaguu pa3paboOTKH. AHAIU3BI TOCIEIHUX JIET
NOKa3bIBAIOT, YTO, HECMOTpPsS Ha  3TO,
NEPCICKTUBHOCTh 3TUX OOBEKTOB JIOBOJIBHO
BBICOKA.

CylecTByeT  MHOTO  pa3iIM4YHbBIX
METOJOB  BO3JCHCTBUS  HAa  MOJOOHBIC
HEQTSHbIE MECTOPOXKICHHS Ha TIOCIICAHEH
CTauu pa3paboTkH, HO CaMbIM
pacrpocTpaHeHHBIM METOIOM TUIst
yBenmuueHus: kodddunuenta HepTeoTIAUH
SIBIISICTCS 3aBOJTHCHUE.

B cratee ObUIM paccCMOTpEHBI 3a/1a4H
MOCTPOCHHS THIPOAMHAMUYECKUX Mojenen |

TOpU30HTA u Hwxnero Anmepona
MecTopoxkaeHus «Kyposmar» ¢ IOMOLIBIO
nakera mporpamm  «VIP», a  Takxe
MOJIETTUPOBAaHUE mpouecca 04aroBoro

3aBOAHCHUSA 3TUX TOPU30OHTOB.

Modeling of water flooding process on
“kurovdag” field

M.A.Huseynov, V.J. Abdullayev,
K.M.Nabiyev, N.N.Hamidov

Abstract

Both development of new perspective
hydrocarbon structure and improvement old
fields component recovery by different
methods plays important role for efficient
development of oil industry in our country.

It is known that onshore oil fields of
Azerbaijan are under development during
many years and at present are on the last stage
of development. Analyses of last years show
that in spite of prospective values of these
objectsin rather high.

There are many different methods of
such fields influence on the last stage of
development but the most widespread method
for oil recovery increase is water flooding.

The article is dedicated to
hydrodynamic models construction of | and
Lower Absheron horizons of “Kurovdag” field
by means of “VIP" software and modeling of
these horizons local water flooding process.
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DONiZ NEFTQAZMODON QURGULARI

MOPCKHUE HE®TEI'A30ITPOMBICJ/IOBBIE
COOPYKEHUA

OFFSHORE OIL AND GAS STRUCTURES
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UOT 539.3

BIR NECO FAKTORUN BiRGO TOSIRINI N©9Z9R9 ALMAQLA SIMMETRIK
YUKLONMIS HIDROTEXNIKIi QURGULARININ MOMENTSiZ NOZORIYYOYO
GORO HESABLANMASI VO OPTIMIiZASIYASI

F.Q.Hasanov, F.9.Mammadov, Y.E.9hmadov, S.A.9liyev, L.F.Aslanov

Qabiglarin kasiklarinds momentlarin va
kosici quvvalorin kicik giymetlor amasl vo
bozon sifira borabar olmalari xususiyystindan
istifado  edorok  momentsiz  hesablama
nozariyyas yaradilmisdir. Nozoriyyays asason
gabigin kosiklorinds yaranan momentlor vo
kosici quvvalar digar qlivvalora nishaton kigik
komiyyatlor Kimi nazordan atilir.

Mi=M2=Mp=Q:=Q2=0
Yaniz qabigin  mistovisinds tesir  edon
membran quvvalor saxlanilir.
V.V.Novgjilov [1] qabigin  momentsiz
gorginlik vaziyystinin mévcud olmasi Ugln
asagidaki sortlorin 6donilmoasini zoruri hesab
edir;
1. Qabigin  sothi  kosilmoz olmall  vo
Sothdoki doyismolarin kecidi hamar
olmalidir.Bu o demokdir ki, gabigin sothindoki
sort cixintilar(gabirgaar , en kasiyin dayismosi
, bosluglar va s.) olmalidir va ager varsa homin
gabiq tokco momentsiz nozariyyanin kdmoakliyi
ilo hesablanila bilmoz.
2. Qabigin sothi Uizro yiklarin paylanmasi
hamar sokilds olmalidir. Qabigli topa yukin
tosirine momentsiz nozariyyanin kdmoakliyi ila
hesablamaq olar, lakin bu sartlo ki, qlvvenin
tothiq nogtesi vo onun yaxin otrafi hesablama
oblastindan konar edilmolidir. Momentsiz
gorginlik  nozoriyyas  quvvanin  tatbiq
nogtosindon bir godor uzagdaki kasiklorin
gorginlik vaziyyatini daha dolgun oks etdirir.
3. Qabiqg kontur boyu ela barkinmalidir ki,
onun sorhod ndgtalari gabigin sothino normal
istigamotds yerdoyismo aa bilsin. ©ks hada
momentsiz voaziyyot pozula bilor. Qabigin
konturu boyu tasir edon quvvalar onun ssthina
toxunan istigamotdo yonolmolidir ki, moment
amola gatirmoasinlar.
Momensiz nozoriyys yuxarida sadalanan
muddsalar garcgivasinds totbiq olundugda yaxsl
noticalar verar. Lakin momentsiz nazariyyanin
totbiq dairasini bir godoar genislondirmok olar.
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GoOstorilon sortlordon bir vo ya bir negos
Odonilmadikds (mes. qgabigin  sothi  hamar
olmadiqda ) belo momentsiz nozoriyys qabigin
umumi gorginlik vaziyyatini kifayst dorocods
doqiq oks etdiracokdir vo yalniz kasilmozlik
pozulan Xxottin otrafinda digor dsullarin
komoyinlo yerli gorginliklori mioyyan edib
momentsiz gorginlik vaziyyatins slava olunur.
Momentsiz nozariyyonin tatbiginin reglamenti
A.L.Qoldenveyzer torafindon [2] todqiq
edilmisdir.

Momentsiz nozeoriyys hagqinda osas
forziyyaya uygun ayici va burucu moment,
homginin koasici qivvo sifira borabor hesab
olunur. Bu forziyyado hesab olunur ki,

O 107 normal gorginlik, T, Uy, toxunan

gorginlik gabigin gainlig Gzro sabitdir.
Qabigdan kicik bir element kosib

goturarak vo onun mivazinatine baxag.

Om Vo (jta Tmt :Ttm
garginliklarindon basga kasilmis €lements

sothi yayillmis yUk tosir edir.
Asagidaki isaralari gobul edok:

1’ =6, h-holgovi istigamotdo normal
quvvs;

T, =c, ) - meridiona istigamotdo
normal qivvo;

S'=1,/1 - siriisdirict guvvadir.

Tm, 7: S - govsiin vahid uzunluguna
tosir edon quvva kimi gobul edilmisdir va 6lcl
vahidlari N/cm - dir.

Qeyri  simmetrik  yUklomods bitin
parametirlor iki doyisondan - ¢ qévsl veo ¢ -
polyar bucagdan asilidir. Ona gora tonliklor
xususi téromoli ainir.

Qabig elementinos tasir edan qlivvalarin
n sotho normal, x firlanma, t halgaya toxunan
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oxlalizro proyeksiyalari:

F :O;—Tmrd(p@— T,nrd(p—kg(Tmrd(p)ds —
2 os 2

d0

—2Tds @Sin 0+ Prdods =0
2

Z F =0; T, rdopsin®— {Tmrd(p sin 6 + ai(Tmrd(p sin 0) ds} +
s

«y
+ (P, cos O — P, sin 0)rdods =0;
S>F,=0; —srdo + srd(p+i(srd(p)ds —T.ds +isd(pds
l os l o )
xd—(Pcos 0+ P,rdods =0
2 3
ds r : dr
—=dO; —=s1n0; —=cos0 3
R, R, ds )
Asililiglari nazars almagla cevrilmo etsok, Uc ou
mochullu asagidaki tc tonliyi aling; a—ds artimi alir (sok.1)
S

T, T,

my T _p.

R, R
197 1sin0)-L % sing = 4
3s (Tmrsme) r 3o sin® =P, (4
1 0( , 197,
- Y S_lL__p,
r2 Os (sr )+r oQ 3

burada P, — soth yuklarinin oxuboyu
toplananidir:

P, =P cosd—-P,siné (5)

(4) tonliklari xUsusi téramali ikitartibli
tonliya gatirilir. Bu tanliklarin halli sorhad
sortlarini 6domolidir. ©gar sorhad sortlarini
T, Vo s-ogoro yazsaq (4) tonliklarini hall
edo bilarik.

Sorhadds handasi parametirlar machul
oldugundan, slavs yerdayismo tanliyi yazilir,
meridional va holgavi istigamats nishi, Xotti
deformasiya €, vo &; Vo mustoviys
toxunan bucaq deformasiyasi tayin edilir.

u yerdayismoasinin artmasi hesabina s
koordinatinda meridianin  MN=ds parcasi

M va N- nin boyuk radiusakegmoasinin
hesabina wd O qodor artim alir. Bu artimlari
comloyib MN =ds = R, d6
parcasinin ilkin uzunluguna bol sok:

ou w

£, =—+— 6
" 0 R ©

m

ML pargasi rd¢-o borabor olar artim
air:

oV
—do @)
oQ

v yerdayismosinin ¢ k ordinati Gzrs
yerdoayismosi hesabina uducod,

M va L néqgtalarinin normal Uzra
yerdoyismasi hesabina

wd(psinezwd(pRL )
t
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wdesine = wdgl
R,

! Srd
\\\\\_\}.‘2\'\"\\\;\\\\\\\\‘
\

\\

Sok. 1
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Bu artimlarin comini ML=rdp-in
baslangic uzunluguna bdlsok, nisbi halgovi
deformasiyani tapiriq:
ov ucos® w
= + + — 9

rd o r R, ®)
Yim  bucag deformasiyasi mistoviyo
toxunan MN vo ML parcalarinin dénmo
bucaglarinin comins barabardir. ML
parcasinin donmeo bucag! u yerdayismosinin ¢
koordinati Uzra artimindan asilidir:
_ Ou_ 10
“= 7 (10)
MN parcasinin donmo bucagi v
yerdoyismasinin s koordinati Uzrs artimi:
ov
==, 11
B, =7 (11)

Bu bucag tokco orta  sothin
deformasiyasindan deyil, hom do oxboyu
donmosindon do asilidir. Hagigeaton gabigin v
bucagl gador donmosindon M néqtesi halgavi

istigametde  V=WYI' | N  nogtos

\|/(r+dr):X(r+dr) atimi alir. M vo N
r

&, =

noqgtalarinin halgavi yerdayismasinin fargini ds

parcasinin uzunluguna bolsok Bz-ya borabor
olur ki, bu da orta sothin deformasiyasindan

asili deyil:

v dr
=——. 12
b. rds (12)

B,-don B1-u cixsag MN parcasinin
donmo bucagini orta sothin stiriismoadan
deformasiyasini dirig:

_Ov vdr _0Ov v

=——-———=———C0s0. 13
os rds Os r (13)
a Va B bucaglarinin bucag
deformasiyasinin comi:
—a—u+ﬂ—10059 (14)
" rdp Os r '

(6) vo (14) u, v, w yerdayismolari vo

ucos 0 w
+—=¢, =
r R,

Bu tonliklordon gorundiyd kimi bunlar
iki grupa boltnudr. Birinci grupa s-don asili

€m .+ &t,Ytm deformasiyalari arasindaki
asilihgin tanlikloridir.
Deformas quvvalorls ifads etsok ,Umumilosmis
Huk ganununa gors

G,, —UG; m _MZ :

= F T Eh

:GZ_HGm:Z_“T;n- 15

“TTE Eh (13)
_Gtm _ S

Yim = G _Gh'

(2.6)-(14) tonliklarini bu
borabarliklarinds nazors alsag:

& R, Eh

v ,ucos ® w _T,-uT, 16
r8(p+ r +Rt a Eh (16
ou ov v S

%+a 7c:ose—E

T, Tt vo s1 tapdigdan sonra (16)
tonliklarinds u, v, w machullarini tayin edirik.

Bu tonliklori gevirorok iki tortibli
xususi téramali bir machullu tanliya gotirmok
olar ki,bu da qgabigin kenarlarindaki sorhad
sortlorini 6domolidir.

Firlanmadan alinan vo oxasimmetrik
yuklonon  firlanma gabig  oxasimmetrik
adlanir.Belo qabiglar da ¢-yo g0ro bitln
komiyyatlor sabitdir.Ona gora (4) muivazinot
Vo (16) yerdayismo tonliklori asagidaki kimi
ainir:

1d )

——(T,rsnéd)="P,; 17
rds(m )=P,; (17)
1 d/ ,

——\sr")=—-P,

r2dS( ) 3!

du w _ . _T,—puIn 18
ds+R TEm = Eh (18)

m

_T,—uT, OV v

———CosO—L 19
Gh (19)

Eh " O0s 1

olmayan tonliklordir. Bu grup tenliklar gabigin
oxasmmetrik  dartilmasidir.  S-don  asili
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ifadalor IS oxasimmetrik
burulmasidir.

Birinci grup tonliklars, soth yUklarinin
P,,Povo P, =P, cosé-P,sin@
toplananlart  tesir  edir.(17)-nin  ikinci

tonliyindon T,,- i toyin edib .Tonliklorin sag

gabigin

vo sol toroflorinin Sy - don so  kimi
integrall asaq:

: S €
T,rsin0= [ P .7ds+C (20)
So

(20) Tonliyi yuxaridan s=sp, asagidan r
radiusu ilo mohdud gabiq hissosidir. o =0
oldugda (20) gunbazin mivazinati tonliklori
ainir. Tonliyin sol torofi kosiya tosir edon
meridional quvvoni, sag torofi iso xarici
guvvalari gostorir.  Vahid polyar bucagdan
kecon oxboyu F(s) quvvasi:

s €
F(s)=[P,rds+C (21)
S0

XUsus halda bu ifads kasilmis hissonin
mivazinot tonliyindon tayin edilir (20)
tonliyindon F(s) funksiyasina goro meridional
quvveni tapirig:

s _F) __F(s)
" rsin® R,sin’6

T, meredional qlvvesine goro (4)

(22)

Laplas tonliyindon halgovi quvvani tayin
edirik: 7' =PR —T% (23)
(23) muxtalif xdsus  yiuklomo hallarina

totbiq edilir.

Y uxaridan gapall vo mintozom yayilmis
daxili yuklo ytklonmis  qgabiq Uclin F(s), P
tozyiqin r radiusa hasilinin polyar bucagi vahid
uzunluga bolmoakls tapilir:

_Pr?

F(s)="5~ (24)

Maye ilo dolu firlanma gabiq tgln F(s)-i
mayenin ¢akisi ilo kasikdon yuxaridaki tozyiqi
comlomoakls alriq:

F(s)= YV, + P(s)mr?

e (25)

Ym - Mayenin xususi gokisi;
V. - kesilmis hissonin hacmi;

108

P (s) — baxilan ndqtadaki tozyiqdir.
Qabigin xususi gokisindan :

shy

F(s)=—", 26
(5)= 5 (29)

Meridional va halgavi quvvalor:
r - PR, (27)

2
PR R

= lp__1 28
7} 2 (2 Rm ( )

Burada, s kasilmis hissonin hocmidir.
Silindrik rezervuar tciin R, =3 Vo

Ry = oo oldugundan,

T :Q' c =Q
m 4 5 m 4h5 (29)

T =Q' c :Q

r27 L 2h’
Bunlardan daxili tezyiq atinda olan
nazikdivarli  borularda silindrik  qgatlarda

garginliyin hesablanmasinda istifads olunur.
Belo ki, sferik rezervuar dglin

D
R =R =R =5 quvva Vo gorginlik

mivafiq olaraqg:
30
PD (30)
O, =0, =——
4h

Burada, D — kiranin diametridir
(29) va (30) miqgayiss etsok gorarik ki,
eyni diametrds vo galinligda sferik gabiglarda
maksimal gorginlik silindriklo miqgayisods 2

1
dofo kigik olur. R, <ERt oldugda (28)-in

sag torofi monfi olur ki, buda o demokdir ki,
Ty sixicl  holgovi  qlvvodir.  istehsalat
praktikasinda on cox silindrik rezervuarlarin
hazirlanmasl asandir. Rezervuarin silindrik
hissosinds quvvs va gorginlik (20) disturuna

goro hesablanir. Sferik dibdo T, vo T;
guvvalari barabor olur:

PR
Ly =1, =——. (30)

Praktiki olarag gobul edilmisdir ki,
bittin H hinddrl Gydndn silindrin D radiusuna
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nisboti toxminon Y2 goturdlsin. Gostarilon

5
nisbotdo kironin radiusu gD , maillik

bucagl iss 0., = 53" . Silindrik sothin

sferik dibi T my QUvvesini gobul edir vo
ayilmoaya isloyir. Bu oyintini  Kicildib
gorginlikli hali almag tgun silindrin yuxarisina
holgo qurasdirilir. Halgoe Tmo guvvasini gobul

edir. Bu halda olmadigda silindrlo dibin
birlosdiyi yerds oyilmodon gorginlik yaranir.
Ogor rezervuarin . materiall plastikdirss vo
tozyiq zamandan asili olaraq sabitdirss ,
oyilmadon yaranan gorginlik tohlikosiz hesab
olunur. Bels ki, ayilmo zonasinda yerli plastik
deformasiya yaranir vo gorginlik artmir.

Dibin  formasi  elliptik  oldugda
gorginliyi tayin etmok Ugun ellipsin yarimoxu

muvafiq olaraq ? Vo H-a barabordir.

Ixtiyari noqtadoki ellipsoidin ayrilik radiusu:

— RO
" (1+ysin® 0)?’
! (32)
R = R,
" (I+ysin’0)"?*’
Burada, 0 firlanma oxu ila normal
arasindaki bucag;

R):g 1+y - topadoki ayrilik radiusu (6=0

oldugda);
2 Ip
y:w - elipsin formasini toyin
edon parametrdir.
(21)-u (16) va (17)-ds nozars alsaq,
_PD (1+vy)!2
"4 (1+ysin20)72” (33
_PD (1+y)""*(1-ysin?0)
t 4 (1+ysin20)2

T

T

Diblo silindrin birlasdiyi yerda Tt
holgovi qUvves —PZD- don @-ye dayisir,
2

€t holgevi deformasya veo & radia
yerdoyismo kosilir. Hogigotdo iso €; Vo &

kosilmoz funksiyalardir. Ona goro do ayilon

hissodo momentsiz nozoriyys totbiq olunur.
Sferik  hissodon toroidal hissoys kegid Ugin
asagidaki baraborlik talob olunur:

D

(R-a)sinf,=—-a,;
2 (34)
H _,_ R - (R —a)cosg,
2 D/2

Ogor aVva D-indlculari verilibso
gostarilon barabarliklordon R va 04 -1 tapiriq:
Sp; sin0,=0.6 (35)

Tor formasinda olan hisso tglin
mUxtoalif radius formasi secmok olar. Adoton

az= é D gobul edilir.

Toroidal hissonin ixtiyari ndgtosindoki
dibin ayrilik radiusu mivafiq olaraq
borabordir:

R,=a,
R = D/2-a(l-sind) (36)
sné

daxili quivva:

P D/2—a(1-sin6)
T,== : ;

2 sin 0 (37)
T - Tm[z— D/2—aFl—sin6)j’

asin®
sferik hissoda:
PR

Rm:R:R’ ]—;n:]::? (38)

Momentsiz nozariyyays goro aparilan
todgigatlar onu gostarir ki, bu nozoriyys ilo
hesablamalar xiUsusi ohomiyyat kosb edir,
mommentsiz hesablama nozariyyas
momentlinin  torkib  hissosidir.  Eloco  do
momentsiz nozoriyys ilo hesablanmis dartici
gorginlik  rezurvarin  faktiki - moéhkomliyini
yaxsl xarakterizo edir.

Firlanma qabiglarinin - oxasimmetrik
deformasiyasinda yerdoyismoni toyin edok.

9gor T, va T;-ni melum hesab etsok
(19) tonliyindoki yerdayismolori tapa bilorik.
Oxasimmetrik yUklomalords hamginin & vo n
radial oxboyu yerdoyismolar tayin edilir. Bu
yerdayismoalori orta sothin nisbi uzanmasi ilo
ifado etsok, ixtiyari noqtadoki  halgovi
Istigamatdo nishi deformasiyasi:
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g g
STy R sin@ (39)
Buradan radial yerdoyismo :
E=¢ R sinb. (40)
dsartimi :
A(ds) = d& cos 0 —dnsin 6 (42)
Meridional deformasiya:
g, = i3 —cos 0 — d—nsm 0 (42)
ds ds

(39), (43) asililiglarini (19) tanliyindan
do alabilarik. Bela ki,w vo u-nu & va nila

w=Esin O —mncos0,
B . (43)
u==Ecos0+mnsin0.
Oxboyu yerdayismoani (43)
tonliklorindan tayin edirik:
= I( ——ctg@jds (44)
sin@® ds

tg0 | R, dO 4
J[sme Rd “8 ] (43)

(41) ifadosindo hisso-hisso integrallamani

ifads etsok: Nozoro asaq (45)-1 asagidaki kimi yaza
bilorik:
R
nz—sRcose‘ +J. —-—¢, [RdO
% +sin6 R,

burada, -Qo Bsl 90 sorhad koordinatlaridir.

Esin O —mcos O+ds(l+¢g,,)v+

(47)
(M+dn)cos 6 —(§+dE)sin 6 =0
dn di i _dn 3
V= s cos 0 — 7. smB—RmdecosO
va yaxud (43)-U nozors almagla
dg 1
= ~ 25 49
Y 8mCtge ds sin O (49)
Vv-ni uva w ila ifads etsok:
po U _dw
R, ds
(50)

Qeyri-xotti dastikliyi o= Ec— S
asililigl kimi géttirmokls fiziki tanliklori bu
sokildo gobul edirik:

T —uT
Eg,, — € =m 1
P h
T
Ee, —Pe, :Tm (51)
S
Gth_Bogtm_Z

(1)~(51) tonliklarindo
110

(46)

Burada €, vahidlo mugayisods gox
kigik oldugundan

45 inog (48)

1., T, C — qgabiq kasiklorindaki normal
Vo sUrdsdurict quvvalar;
Ih, IT,, I13 — verilmis soth qUvvalarinin

meridional tangensal vo sotho norma
proyeksiyalart;
¥, 6, W —yerdayismalarin proyeksiyalart;
En  Em  Ymuw — NiSHi Vo  bucaq
deformasiyalari;

P,, P,,—meridional va tangensial ayrilik
radiudart;

E, D, B b, u — materiain elastik
sabitlori;

p, 6, ¢, C—cari koordinatlardir.

Firlanma gabiglarinin Ixtiyari
yiklonmado vo materialin  fiziki  qeyri-
xottiliyini  nozoro amagla gorginlikli  —

deformasiya halini tadgiq etmok Ucgtin (6) vo
(51) geyri-xotti diferensia tonliklor sistemini
holl etmok lazimdir. Belo mirokkab mosolanin
holli Gglin kigik parametrlor Usulundan istifads
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edirik .Bu mogsodls Kicik parametri asagidaki
Kimi gobul edirik[3]:
2 By
€
v=—B°:—°0 (52)
E G
Burada: &, 3 —mdhkomlik haddina
uygun nisbi vo bucaq deformasiyalaridir. Bu
ifadadon gorunur ki, geyri —xotti materiallarin

sixilmazlig farziyyss daxilinda (M = é]

Be §
B, = 2 (53)
0 3 y S
olur.
(15) — (16) tonliklor sisteminin hallini
Kicik parametrlora gors asagidaki siralar
soklinds axtaririq:

u=2u;vs v=20,v5 0= 30w (54)
j=0 j=0 j=0

(16) asililiglarini (51) tonliklor
sistemindo yerino yazarag (54) siraarini
nozoro dmagla v —ya (c =0, 1, 2, .... n)
vurulan ifadolori  sifira borabor  etmoklo
asagidaki rekurrent xotti diferensial tonliklor
sistemini airiq (Bu zaman nozords tutulur ki,
m, n Ba S daxili quvvalari mivazinat
tonliklorindan tayin olunan molum ifadslordir):

% r R

2
0 0
Fzz((p)_i(;. °o+“_ocose+&J {1.&+

t

ou, 0 ‘(10
F32((P):i[l.ﬂ+&_°_ocosej [l.ﬁ+

(57) vo (68) sistemlarinin har iki
torafini uygun olarag v ve vZ—a vurub,
(36) sisteminin muvafiq tonliklari ilo toraf-
torafo toplayaraq, tUglincti yaxinlasmada y, o,

r B0 —cos6+&}

Oy | Oy
oS R
1.9y,

=F, (o)

(Dk OJO _
aq) +TCOSG+E—F2](((|)) (55)

r
1 %, 0o, v (o)
r

——cosO=F,,
op 0S r

Burada, (x=0,1,2.....n)
K=0 olduqda

F,(e)= (Tm - ;T,j/Eh;
F(9)= (T, —;TMJ/E}Z; (56)

F, ((p): 3S/Eh>
k=1 olduqgda,
ou ® }
o) | e
n oS ' R,

m

~0 —0
B0 . cosO+Rt

Ou, 0v, v, ’
o + F GJ
2 olduqda,

l.%+u 0‘)0 3. (57)
g2\ r ’

Fz]((P):

1
.

1
2
0
1
3
0
1
F31((P) >
0

Y
K

3 (0u, (ou, o
F _J | %y 0 I L
2(¢) 6S+RmJ (8S+Rm}

m

2
0

R

t (58)

—1_"Tcos6

ov, .
r op o0S r i

@ Ugln asagidaki xatti tonliklor sistemini
airiq:
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ou, v _ 3 3v? s

_8S+_Rm Fy(9) Fiy(o) e Flo(e)

1 ov u v 3v?

L0 teos0s 0 < Fyfohs L ol 2 Filok 59

ou Ov v

1 3v?
;._4———70089 F(o)+ %F;O((P)+L4F350((P)

op 0OS
Bu sistemi bir tonliya gatirarak aliriq:

% o v 0 OF (r,S)
L _ 9 ,F onv.o)
r@SZ ch(R J+ sin0 = as{r (r S)- 30 (60)
Burada,
1 1. )° 1.\
LR LA B - % K A
1 Eh 2 Eh g(‘)‘ Eh ' (61)
3 2 3y2(35Y
o8 5(8) % (E)

(60) tonliyinin gabigin konkret masalalar Gglin
Sorhad sartlarini 6dayan halli o, (59)
tonliklorindoniso y vo w asanliglatapilir.
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Calculation and optimization of ax
symmetrical loaded hydraulic structures
considering some factors based upon no-

tongue theory

F.Q.Hasanov, F.A.Mamedov, Y.E.Achmedov,
S.A.Aliyev, L.F.Adanov

Abstract

Stressed deformation state of rotation
cases is analyzed in the article. Analytical
equations for deformation are obtained. There
are considered the objectives of thin case non-
linear condition under symmetric load effect.
Non-linear  model considering  great
deformationsis used.

UOT 539.3

DAXILI TOZYIQI VO KONSTRUKSIYANIN YERLOSM®O VOZIYYOTINI
NOZOR8 ALMAQLA DONIZ HIDROTEXNIKI QURGULARININ HESABLANMASI VO
OPTIMAL LAYIH® HOLLININ SECILMOSI

F.Q.Hasanov, F.9.Mammadov,Y.E.9hmadov, S.A.9liyev, L.F.Aslanov

Silindrik gabiglar (nazikdivarl
silindrlor) firlanma gabiglarinin an  genis
novudur.

Qabigin oxasimmetrik ayilmo
deformasiyasi  holgovi  quUvvonin  totbiq
olundugu yerdo yaranir. Ox istigameotindoki
nisbi deformasiya

_du+d9z _ du+d2w

S =—+—z 1
X dx dx  dx? @
burada 9=§V normalin dénme bucagidir.
X

Halgovi nishi deformasiya qovsin
uzunlugunun artimini ilk uzunluga boélmokls
toyin edilir:

_2n(r-z+w)-2n(r-z) w )
t 2n(r - 2) r-z
Qabiq nazikdivarli oldugundan :
W
& =—" (3)

Deformasiyalari garginliklo ifads etsok
,0t = 0 oldugda ,Huk ganunu asagidaki kimi
olur:

G’C: E2(8x+u8r)

E
c, = - M2 (g, + ue, (4)

Buifadaslori (1) vo (3) deformasiya
tonliklorinds nozors alsaq
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2
G, = Ez(d—u+dvllz+uﬂ) ()
1-p® dx dx r
E w du dw
c, = —+u—+ z (6)
‘ 1—u2(r Hax " Hax? )

Qabiqda o Vva ot garginliklarindan slave Ty,
toxunan garginliyi do yaranir. Bu garginlik
normal garginliklo miigayisods ¢ox Kicik olur
vo mBhkomliys hesabata nozors alinmir,
mivazinat tonliyinds istirak edon Q kasici
guvvas iso xUsus rol oynayir.

Ogar ox Vo o, — i qainhg uzrs
integrallasaqg Tx vo T, norma qUvveo vo My
oyici momentlari aina:

e Eh du w
T = [odz= — 4 p— (7)
" mjfx l—uz(dx Mr)

h/2 Eh d
T= Jodz= (T ru)

-h/2 -

)
2
M, =jcsxzdz=Dd V;/
dx
9
d’w
M, = [o,zdz=pD— =M (10)
.=Jo20z=pD"7 =M,
Burada, D - gabigin ayilmods sortliyidir
_ Eh® (12)
12(1-p?)

(7) vo (8) tonliklarinin slagesindon T,-ni W
vo Ty ilo ifads etsok:

T =T, + EW (12)
r
Altl mivazinat tonliklarin Ggline baxag.

r va X istiqametinds quivvalarin proeksiyasinin
Vo y oxuna nazaran moment tonliklori:

dxk r tdx r
dT, _p (14)
dx
dM
X — 15
o (15)

Bu tonliklari hall edarkan Ty (14)
tonliyindan tapilan molum parametr kimi gobul
edilir. Dogurdan da onun har tarsfinin 2rp-o
vurub x Uzrs integrallasaq
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2nr = [P, 2nrdx+C (16)

Bu tonlik x= const oldugda mtivazinat
tonliyi adlanir. Boraborliyin sag torafindoki
birinci  hodd oxboyu tosr edon sothi
guvvalarindan, ikinci hodd iso totbig olunan
guvvanin xarakterizo edir. Silindrik qabiq
mintozom daxili tozyiq atinda oldugundan
silindrik dib hissosini  ayirsaq asagidaki

muivazinat tonliyini yaza bilorik:
2

r
T 2nr+ P—”L:m -0 (17)
rgm=r oldugunu nazars alsaq , tapiriq :
Pr
T =—— 18
= (18)
(1) tonliyindon (9)-u nozars alsaq:
dM d*w
= x =D (29
Q dx dx?
(12) va (19) —u (13)- do nozors dlsaq :
d'w Ehw
Pr=Dr——-uT ——=0 20
1 dx4 “ X 7 ( )
d*w uT, P
+4B'wW = (21)
dx* b Dr D
31-p*)
S v @

(21) tonliyindoan W —i tapsag, sorhod
sothlorini do nozora amagla (7) va (8)
ifadalorindon My Vo M;-ni (2)- doniso T
holgovi quvveni toyin edirik. ox Vo o
gorginliklori daxili qlvve faktorlarindan toyin
olunur.

T. 12M,

o, .= 2 + JE z (23)
T 12M

t :Z-i_ h} z (24)

(7)- (10)-u nozara amagla bu tonliklar (3) va
(4) tonliklorindan alinir.

h
on boylk gorginlik  z== E oldugda

T 6M
G =4
xmax h h2
(25)
T 6M,
tmax = Z + h2 (26)
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(21) diferensia tonliklorini  integrallasaq
tonliyin mumi  hallini Gmumi  hallo xUsusi
hallin comi saklinda yazirig.

d4

x —+4p° w 0 (27)

(27) bircins tonliyinin hallini asagidaki kimi
axtaraq

0
w=Cé" 28)
Bunu (20)- in sol tarafinds nozors alsaq
asagidaki xarakteristik tonliyi
k' +4[_))4 =0 (29)

k=4/—4p°
k, kompleks adad olub,

k= 4\/W(cos T +427m +isin> +4271:n) (30)

n-st 0, 1, 2, 3 giymatlori verarok xarakterik
tonliyin dord kokunt alirg.

k =B+Bi k,=—P +Bi (31)
k,=3-i k,=B—Bi (32)

(20) bircins tanliyinin holli

W= eBPY 4o B _,_Cse(—B—Bi)x +C PP -

yaxud,

w:e_ﬁ"(cze"[‘)W +c3e_iﬁ’C )+ (clelﬁ’C +c4e_iﬁx )
burada ¢, ¢, C3, ¢4 — kompleks integrd
sabitloridir.

I1;, TI> qlvvalori sabit oldugundan x
oxu Uzro Xxofti vo yaxud kvadratik ganunla
dayisir.Nazors asaqg ki,
@:0 Vo d T d P
dx* ax*

=0).

W iictin asagidaki ifadoni alariq;

B D B)(l

(27)- in Umumi halli (33) formasinda
olur. Integral sabitlorini sorhod sortlorindon
toyin edirik. Sort birlosmado

d’'w
=0 35
o (35)

ifadosindo '

e'?=cosp +ising; e'?=cosp +ising  (36)
oldugunu nozoro alsaq (33) asagidaki  kimi
olar:

x r2
)Ez (34)

W=0 va

w=e" (A, snBx + A, coPpx) + " (A, SINBX+A,CoBX) +\y  (37)

Burada
sabitlordir.
X-inartmasi ™ azalir, e™ —iso artir. Nozora
alinir ki, W radial yerdoyismosi  x-in boyuk
giymetinds sonludur va kigikdir. Koordinat
baslangicl yaxinliginda Az ve As cox kigik
oldugundan onlari nazora amamagq olar.
Az =A4=0; Onda

w=e P(AsinBx+A4,cosBx)+,, (38)
A1, A — x = 0 oldugda sorhod sortlarindan
toyin edilir.

W —funksiyasini x = O otrafi tglin bu
sokildo yazmaq olar. ikinci sorhoddo yerloson
oblast {iciin e —in omsali cox bdyilk giymet
adigindan onu atmag olmur. ikinci sorhod
ugln yeni koordinat baslangici segirik . (37) —

A1, Az, Az As — yeni sabitlor

do yeni sorhad gotirdb  Aj v, Az-ni yenidon
toyin edirik :

dw M
x=0 olduqgda, =—0 39
qda, = (39)
x=0 oldugda, 9W_Qo (40)
dx* D
Bu sortlordon Ay v, Az sabitlori :
M, Q0
—_ o = 41
A, 2B’ A4 = 2DB 2DB (41)
(9), (10) va (12) ifadaloarini (37)-do

nozoro alsaq radia yerdoyisme , sotho
normalin dénms bucagi 9 vo My, M; va T,
daxili quvvs faktorlari tGgiin asagidaki ifadslori
aarq:
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Mo —Bx : QO —Px )
=— cospx —sinfPx)+ cospx+ 42
w 2DB2€ (cogBx —sinfPx) 2D[33€ Px+yp (42)
.
_dw_ M, e cosPx —&2 e ™ (cosPx +sinBx) + w (43)
dx DB 2DP dx
M_ =D d v: = M e (cosPx +sinBx) + %eﬁx sinBx+ D Z’ Vf (44)
X
& . | &'y
0=D y v:/ =-2M,Be™ sinBx+Q, e (coPx—sinfx)+D y KV (45)
X
Ehw 2 N : QO -
T,=——+ul, =2r3°(Me (cosﬁx—smﬂx+?e cospfXx)) + Pr (46)
r
dn :

———=¢_sin0+3cosO 47
Rdo Cm (47)
Burada W (39) — Io ifado olunan ~ Voyaxud R =$ asililigindan

diferensial tonliyin sol torofidir.
Filanma  gabiginin~ oxasimmetrik A1) . 050 = —9sin 0 (51)
yUklanmasinds onun divari ham dartilir , hom R d6 "

do ayilir. ©yilmo topa yikin tatbiq olundugu
oyrilik radiusunun koskin doyisdiyi yerdo
yaranir .9yilmo deformasiyasinin xarakteri
muxtalif olur. Qabigin radiusunun sicrayisla
doyisdiyi yerlords ayilmo basga xarakter alir.
Qabigin materiali plastik oldugda yukin
artmasi onun yukgotirmos qabiliyystino tosir
etmir .Material kovrok oldugda gorginlik
guvva ilo  mitonasib  doyisir .Oxboyu
yuklonmods orta sothin deformasiyasi veo
yerdoyismosindo , hesab edirik ki, gabigda
burucu moment yaranmir, holgovi istigamatdo
yerdoyismo Vo toxunan mustovido bucaq
deformasiyasi  sifira borabordir.  Qalan
yerdayismo vo deformasiya medianin S qovsi
ilo © donmo bucagindan asilidir. Deformasiya
tonliklorini asagidaki kimi yaziriq

dn .
- 48
R_do €;,,510 + 8cos0 (48)

m
e —— % g0 (49)
R,,d6coso
Orta sothin deformasiyasi:
dR)
9R =(e R —¢, Rt)ctga—T (50)
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Sotho normalin 8 bucagl godor
donmosindan ixtiyari ndqte 6-ys barabor artim
alir. Bu yerdoayismo ilo &-ni comlayib p = g
Sine-ya bolsock z  tobagesindoki  nishi
deformasiyasi:

€. = §+z9cod +28_COSB =g, +Z—Sctg9 (52)
" Rsinf R

Oxa nozoron simmetrik  yiUklonmis
firlanma gabiglarinin momentli nozoriyyasinin
osas tonlikloari asagidaki kimi yazilir [3]:

Muvazinat tonliklori -

di_F T_t: Pl
dx r

dT ,
dx

v,
dx = Q

Hondoas tonliklor —

=P, (53)
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ou  9’a Ee —Be. =0, —uo,
&=t 7% V (55)
ox  ox? FEe —Be =0 —uo,
(54) Y y Y X
c _ o (3) tonliyindon o, oz | tapb
Yoo, (2)asihiliglarini nazors alsaq
Qeyri-xatti elastikliyi
o= ES—,B€3 asililigl  kimi  gotirmokloa
fiziki tonliklori bu sokildo gobul edrik [3].
3
4| fan Pw_ 1e) J(au w. ) 1 o)
ox=m g+t~ |-A| ot 2| t4|
3| (X o&x 2r X X 2\r
(56)
3
4| (o 1fou Pw o} 1fan Pw
oy=_ B -+ | —+—=Z||-0|- | +5| =+ 32
3 |r 2(x & r) 2lox o
(52) — (55) tonliklorinds n _
T., T, — qabiq kosiklarindoki normal u= Zuj v w= >w, ) (58)
guvvalor; j=0 j=0
r, h—cari koordinatdan;
IhL, I, — soth quvvalarinink meridional, 57) siralarini (55)-do verine vazib
tangensial proyeksiyaari; (m) h(/2 )-o yerinoy
u, w ~yerdayismolorin proyeksiyalar ; T = I cdz T= Igydz
E, p, 1 —materialin elastik sabitlori ; ) -l
&, & — nishi deformasiyalardir. > w (59)
Y iklanmods vo materiain fiziki qeyri — M, = I czd; M = IGyZdZ
xottiliyini  nozoro  amagla  gorginlikli Hi2 Hi2 _
deformasiya halini todgiq etmok ticin (52) vo oldugunu nozora amagla asagidaki Xt
(55) geyri —xotti diferensial tonliklor sistemini tonliklor sistemini alirig.
holl etmok lazimdir. Belo mirakkob mosslonin
halli Gglin kigik parametrlar Gsulundan istifads Eh AUy L%
edirik . Bu mogsodlo kicik parametri asagidaki Xo _§ X 2r
kimi gobul edirik
4 1 ou
pe g T =—Eh(@+—-—°) (60)
Vv = e (57) ° 3 ro 2 ox
3 42
Burada : & — méhkomlik haddine uygun nisbi VL
xatti deformasiyadir. Y9 gx?

(52) — (55) tonliklor sisteminin hallini
kicik parametrloro g0Oro asagidaki siralar
soklindo axtaririq .
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A _ER |d’w, 3 |(du, dzw h2 d’w,
"9 |dv glldx) av 20 ax

X (61)
A = Eh% 1 d'w, 3 d_u0 d’w, h2 d’w, \
" 2 dx2 2¢, |\ dx ) dx 20 dx’
rdpds Lo 13 L A dy I du(dw)
3 ldx 2 g|27 dx) dx 4 dxl d¢
nody d'w, d'w,
2 dx d¥ d¥
]: :ﬂ-E 24_1 d_%_i 3@3@14_3 d% d_l/{ h_ d_l/q dZW +
3 0 2dx g|r dx) dx | 8 dxl dv
62
+h—2 dy d’w, d'w 2
4 dx dxX dx
M= Ef’z dw 32d14 dz{daw+dzg d'w, 3if dw Y dw
” d¥ €| dx dx dx dé 20\ dv ) d¥
(63)
Y Ef‘z _lcf_w_3 %.@.dzw dzé Wal 3!12 dw dw
’ 2 dX ¢€|dx dx dx d? 20\ d¥ ) a¥
(62) tonliklor sistemini (52) miivazinot
tonliklorinds nozors alsaq asagidaki Xatti
diferensial tonliklor sistemini alariq:
o 1T, P
o T
d4w1+4{34w 3 d 2.5__. de I dzw . 9 o
dx "g dé|\4 ER 2 r ) dX 20( d¥ r'ice,
dw, 27, 3 & | dy dy dw, (dy\ d'w (64)
20 T T 15
P el e R R R M. J{dx a

I (dw, .a’zwl
20 | d¥ dx
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ER 9
=T =D B =i ——
Burada 5 B, T

Kifayat Qodor uzun (sonsuz uzunlug
gobul edilorok) hal Gglin (11) tonliklorinin
hollini asagidaki kimi gobul edirik [3] .

0)0 = éﬁX(AmSInﬁX—I— A20 COS@()‘F 50
oy = 8" (A SN X + Ay COS X )+ @1 (65)

0)2 = élBX(Alzsnﬁx-i' A22 COS@()-F 52

Misal: Nazikdivarli diblori isa c¢ox sort
silindr tokca daxili tozyiq altindadir(sokil 1.).

Bu halda mosolonin sorhad sortlori x =0, @

=0 va ? =0 olacagdir. T, — normal quvvani

X

. R r

iso (d) sertindon tapirig: Ty = P E

- T\

W, =| P, _5 E[ (66)

Baslangicda My, T; Ba T, qUvvaloari ila ,
habelo daxili tozyiq altinda olan yarimsonsuz
silindrik gabiq tgln:

Vo yaxud
M, +vM, +v°M, =M,

2
Qy, TV Qx TV Qx, =Qo

(68)

N R

am, . dwm_3 d (B.Txo _1.wof.Mo+hz.M8

ZEZr

buradan
ER dq,
My, =Mo: 50 =%
d’0y _ Mg (69)
dx? D
3 3
1) ﬂ‘M:Qo’ d?’C’)o:QO
9 dx® dx> D
M
Ain = — 0
" 2Dp? (70)
M Q
Aon = 0 0
2= 502" 204

M, =0; Q, =0

) T 2 2 3
Fo, 3 KS‘“I'%j .Mo+h.Mo} (71)

¢ e|\4 Eh 2 r) D 20D

D 20 p? 72

b . _
W, =€ (A10s1an+A20 cosBx)+(oo

(A), (B) vo (C) xatti tonliklor sistemini
(I)-ni  nozoro amagla konkret praktiki
mosolalorin - mioyyon  sorhod  sortlorinda
asanligla  Uguncl  yaxinlasmada 0]

yerdoyismoasini , sonra iso diger mochullari
T, M, M,, vo muvafiq garginliklori tapirig.

Yuxaridaki  sortlor  daxilinds  ayici
momentin doyismoasi 1 sayli cadval va sokil 1-
do verilmisdir.
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9yici momentin dayismoasi

Cadval 1

S Mo -10° M1 -10 M2 -10°

0 3.75 3.75 3.75
0.1 3.0375 3.0375 3.0375
0.2 2.39925 2.39925 2.39925
0.3 1.833 1.833 1.833
04 1.3365 1.3365 1.3365
0.5 0.905625 0.905625 0.905625
0.6 0.536625 0.536625 0.536625
0.7 0.224625 0.229118 0.230645
0.8 -0.03488 -0.03627 -0.03675
0.9 -0.24638 -0.26116 -0.26638

1 -0.4155 -0.44874 -0.46071
11 -0.54638 -0.60101 -0.62105
1.2 -0.6435 -0.72072 -0.74955
13 -0.71138 -0.81097 -0.84881
14 -0.75413 -0.87479 -0.92144
15 -0.7755 -0.91509 -0.97
1.6 -0.77888 -0.93465 -0.99696
1.7 -0.76763 -0.9365 -1.00518
1.8 -0.74438 -0.92303 -0.99687
1.9 -0.71213 -0.89728 -0.97504

2 -0.67275 -0.86112 -0.94149
2.1 -0.62813 -0.81656 -0.89822
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BHYTPEHHEr0 J1aBJIeHHUS M PaCIloJIOKeHne
HUX KOHCTPYKIMH

®.I'.I'acanos, ®.A.Mamenos ,51.0.AXxMen0B,
C.A.Anues, JI.®O.AcnaHos

Pedepar

B  crartbe  mosydeHBl — pelEHUs
LIMPOKOTO KJ1acca KOHKPETHBIX IMPAKTUYECKUX
3aJa4 MO pacyeTy Ha NPOYHOCTh 000JI0UEeK
BpAIll€HUs IEPEMEHHON TOJIILUHBI U KPUBU3HbI
u3 HEJIMHEHHO-YIIPYTOro MaTepuana.
BoisiBieHO BiIMAHWE Pa3NUYHBIX (PAKTOPOB:

HEJTMHEHHOCTH, TIEPEMEHHOCTH  TOJIIIMHBI,
)KECTKOCTHU KOHTYPHBIX JJIEMEHTOB.
[Ipennoxen HOBBIN o0t METOJT

JTMHeapu3auuu (pU3nYecKr HeMMHEWHBIX 3a1a4
[0 pacyeTy TOHKOCTEHHBIX IPOCTPAHCTBEH-
HBIX  KOHCTPYKLUI C IIEpEMEHHBIMU
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reOMETPUYECKUMH TapamMeTpaMHu, o0ajaro-
LUH YCKOPEHHOU CXOUMOCTBIO.

Calculation and option of project decision
of offshore hydraulic constructions
optimization considering internal pressure
and construction location

F.Q.Hasanov, F.A.Mamedov, Y.E.Achmedov,
S.A.Aliyev, L.F.Adanov

Abstract

VIIK 622.276.72

There are obtained in the article the
wide scale decisions of the practical objectives
for calculation the strength of rotation cases of
variable thickness and the curvature from non-
linear elastic material. There revealed the
influence of different factors. non-linear,
thickness variability, outline elementsrigidity.

There proposed new common method of
linearization  of  physicaly  non-linear
objectives for calculation the thin wall spaced
constructions  with  variable geometrical
parameters, having speed-up convergence.

MHOT' O®YHKIIMOHAJBHBINA PEATEHT «<HE®TEI'A3 2008»
JJIA BAIMATBI OT KOPPO3UU HE®TEITPOMBICJIOBOTI'O OBOPY/JIOBAHU A

®.I'. I'acanos, B.A. Caamanasl, P.K. BeaneBa,
®.U.Camenosa, E.1O. ®aiizyanna

[lpoGnema 3ammTBl  OT  KOPPO3UHU
CTAJILHOTO 00OpymoBaHUS HePTErazomgo0bI-
BAIOIIMX CKBWXUH OS(PQGEKTHBHO peUIaeTcs
MpUMEHEHHEeM OaKTEepULIMJ0B — HHTHOUTOPOB
[1-2].

Pa3paboTka HOBBIX OakTEpULIUIOB —

UHTUOUTOPOB JUISL 3aIUTBI oT
MHUKPOOHOJIOTUYECKON M 3JEKTPOXUMHUYECKON
KOppO3uu IIOI36MHOIO CTaJIBHOTO

000pyIOBaHUs SBISETCS aKTyaIbHOU 3aaueid.
N3BecTHO, YTO arpeccUBHBIE CBOMCTBA

MIPOYKIUI JOOBIBAIOIINX CKBaXUH
MECTOpOXJIeHUs [toHenu  0OyCIIOBIIEHBI
HaJu4ueM MHHEPAIU30BaHHOM  ILIACTOBOM

BOJBI, COJIEp)Kamie OO0JIbIIOEe KOJUYECTBO
arpecCUBHBIX HOHOB, CEpOBOIOPOI,
YTJICKHUCIIBIN Ta3 U T.J.

IMonusarele 3 ckBaxkuu, 260, 81, 121,

JKCILTyaTUPYEMBbIX Ha MECTOPOXKICHUU
INonenum kononusl HKT u3 BeICOKONPOYHOM
ctami Mapku P ObTM  MOABEPTHYTHI

BU3yaJbHOMY OCMOTPY W OOHapyXeHBbI, 4TO
3TU  TpYyOBI UMEIOT MHOTOYHCIICHHBIC
CKBO3HBIC TIOBpexIeHHUs [3].

122

JlaGopaTopHBIMH W HATYpPHBIMH
UCTIBITAHUSMU  TOXE OBUIO  yCTaHOBJICHO
CUJIbHASl CKJIOHHOCTH BBICOKOIIPOYHOM CTau
mapku P-105 k NHUTTUHrOBOM KOpPpO3UH U
MOKa3aTeIM  MUTTUHTOBOM KOPPO3UU ITHUX
CTallell CWJIBHO OTIMYAIOTCS KaK MO TIyOuHe
WX IPOHUKHOBEHUS, TaK U MO YUCIY MUTTHHTA
HAa  COUHUIBI  IUIOMATH  TOBEPXHOCTH
00pasIoB. MaxkcumanbsHast CKOPOCTh
MMUTTUHTOBOW KOPPO3MH JUIsI 3TUX MapoK
craneit konebnercs ot 1,8 mo 10,9 mm/ ron, a
WX YHCIIO HA €IUHUILY IO TTOBEPXHOCTH
noxoauT a0 S0 mTyK.

AHanM3 TEXHUYECKOH JHTEepaTrypsl U
MaTeHTO — JIMIIEH3UOHHBIX pabOT MOKa3hIBACT,
4TO JUISt 3aIUTHI oT KOppO3UH
He(TETPOMBICIIOBOTO 00opyIoBaHUs
MPUMEHSIFOTCSL  CIICIUAIBHO ~ pa3paboTaHHbBIE
3aIIUTHBIE TOKPBITUS, DJIECKTPOXUMHYECKAs
3aIUTa C HUCIOJIb30BAHHEM TallbBAHHMUYECKUX
aHOJIOB , (pU3MUYECKHE METOJIbI BO3JCHCTBUS U
pa3Iu4YHbIC UHTHOUPYIOIIHE peareHThI.
CaMbIM  JIeTKO  JOCTyHHBIM UM  IIUPOKO
WCTIONIB3YEMBIM W3 HHUX SBIISIETCS METOJ
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00paboTKu
pearcHTamu.

C wmenpr0 3aIIUTBl  BBICOKOIPOUYHBIX
craneit HKT namu O6butn pa3paboTaHbl HOBbIE
peareHTbl  KOMIIO3MLIIMOHHOTO  XapakTepa,
o0nanaromue OaKTepUIIUTHBIMU u
MHTHOUPYIOIIMMHU CBOMCTBAMH.

I[Ipu mnoxbope KOMIOHEHTOB ISt
CO3/1aHHS MHOTO(QYHKIIMOHAJIBHOTO peareHTa
ObUIM HCIOJB30BAHBI JOCTYIIHBIE PEAreHTHI,

CKBa>X1H XHUMHUYCCKUMHU

MPOU3BOJUMBIC B  pecryOiuKe A  OIVH
3aBO3UMBIHI u3-3a TpaHUIIbI. Ilocae
MHOI'OYHCJICHHBIX I/ICCJICI[OBaHI/II\/JI GBIJII/I

nmoaoOpaHsl 4 KOMIIOHEHTA, TPU U3 KOTOPHIX —
XUMHYECKH aKTHBHBIE BEIIECTBA, COICPIKAIINE
reTepoaToMbl (N, 0), CIOCOOHBIE
XUMCOPOUPOBAThCS HA TOBEPXHOCTH CTaJIH,
YEeTBEPTHI KOMIIOHEHT HCIIOJNB30BajJCS B
KayecTBe pa30aBUTEIIS.

TexHoNMOrnyecKui Npouecc MoTy4YeHUs
KOMITO3UIIUH  OCYIIECTBISUICS — TOCIIE0Ba-
TEJIIbHBIM CMEIIMBAaHUEM KOMIIOHEHTOB IMIpH
KOMHATHOW  TeMIieparype, TMpU  ITOM
HAOIOMAaeTCsl  DHAOTEPMHUECKAsT — PEaKIus,
TEeMIIepaTypa Cpelnbl MOHWKAETCS TPUMEPHO
Ha 10-12°C, 4dro CBUACTENBCTBYET O

MIPOTEKAaHWN XMMHUYECKMX peakiuil. Becp
nporiecc U3TOTOBJICHUS KOMIIO3UIUI
3aHnMaet 2-2,5 gaca.

bouin  monmydeHel  Bapuanuu, NpU
KOTOPBIX ~ KOHIICHTpalus KOMIIOHEHTa A
MeHsmach oT 6,25% no 27,4%, npyrue
COCTABIISIIONINE OCTABaJINCh 0€3 W3MEHEHHH,
nanee OBLTM  TIOMY4YeHBl BapualUH, TpU
KOTOPBIX KOHIIEHTpanuu KOMIoHeHTOB B u C
MEHSUTUCH.

[TpakTueckn Bce Bapuauuu u3 4-x
KOMIIOHEHTOB ~ OKasainuch  3(deKTuBHBIMU
MHTUOUTOpPAaMH, OJTHAKO TOJIBKO HEKOTOPHIE U3
HUX 00Jaaaiu 0aKTepUIIUIHBIMU CBOMCTBAMU.

OnuH U3 NpeAIOKEHHBIX HHTUOUTOPOB
— pearenr «HE®TEI'A3 2008» oxazancs u
BbICOKOA((hekTuBHBIM OakTepuuaoM ¢ 100%
OakTepUITUIHBIM 3P HEKTOM.

[TaTeHTHBIM MTOWCKOM OBLTO
OOHApY>KEHO  DIIEMEHT HOBHM3HBI U
MaTEeHTOCIIOCOOHOCTh pa3pabOTaHHOW KOMIIO-
3MIIMH, B CBSI3W C YeM HaMH TOJIaHa 3asBKa Ha
IpernoiaaraeMoe H300peTeHusI.

B Ttabmume 1 pmaHBl  HEKOTOpHIE
XapaKTEePUCTUKHU pearenta «HE®DTEI'A3
2008».

Xapakrepuctuku pearenta <HEDTEI'A32008»

Tab6muma 1
Jlanubie OneHku MeTo ucnbITaHUM
BHenHuit Bun KopuyHeBoro 1pera pactBop BU3YaJIbHO
ITnotaocts pu 20°C, Kr/m° 1,004 DIN 51757
Temmnepartypa 3amep3anust -10°C DIN 150 -3016
Kunemarndeckas Bsizkoctsb ipu 20°C, 35 DIN 53015
mm?/c (cCt)
pH mpu 20°C 1%-ro BojiHOTO pacTBOpa 6,5—6,7 DIN 53015
PactBopumMocTb He(TEBOIOPACTBOPUMBIN BU3YaJIbHO
Hns OLICHKHU WHTHOUPYIOIIETO B3BCIIMBAIM HA  AHAUTHYCCKHX  Becax.
neiictBus peareara <HEDTEI' A3 2008» Obuin OKCIIEpUMEHTBHl IPOBOAMIM B  sUEHKE C
HCIIOJIb30BaHBI BECOBOM u MEPEeMEIIMBAIONIUM  yCTPOMCTBOM,  Kyja
MOTEHIIMOCTATUICCKUIA METO/IBI, a omyckanu mo 3 oOpasma. [lepemeniBanue
OaKTepUIIUTHBIC CBOICTBa peareHTa BOJBI BO BpEeMsl OKCIIEPHUMEHTa  OBLIO
ouennBanock cornmacHo I'OCT-a 9.506-87. MEPUOTUYECKUM. CootHolIeH1Ee MEXKITY
s mpoBeleHUsT BECOBOTO METOAA BpPEMECHEM npeObIBaHMS oOpa3sia B

ucnbITaHui 00pasnel cranu P-105 3aummanu
HOKJAYHBIMH ~ OyMaramu,  00€3KHUpUBAIH
STHJIOBBIM CITHPTOM, CYIIMJIHM B 3KCHKATOpE,

MOKOSIIEHcs W TepeMenirBaeMor Boae 3:1.
CKOpOCTh JBUKCHHS )KUJIKOCTH OTHOCUTEIIBHO
00pasmos COCTAaBJIAI 0,5 M/CeK.
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[TepemeninBaemMasi KOPpO3UOHHAs cpena ObLia
JOCTYIIHA KHCIIOPOY BO3/yXa.
[TpoIOHKUTENBHOCTL OIBITOB OT 6 YacoB 0
168 vacos.

Ckopoctb koppo3uu (V) BBIYHCISIIH
0 TIOTEpPE Macchl 00pasIoB

V = Am/(S- 1), r/(m* q) (1),
roe Am — HOoTePsi MacChl 06pa3ua, B IrpamMmax

(r);

S — moBepxHOCTH 00pa3Ia, Mz;

T — BpeMs UCTBITaHUS, Yac.
O} PEeKTUBHOCTD 3aIMUTHOTO JIEHCTBUS
WHTUOUTOPOB XapaKTepU30BaU KO2(-

(GULNEeHTOM TOPMOXEHHsI Y U CTENCHbIO
3amuTel Z,%.

Y = Vo!/Vuur (2
Z=(Vo-Vuur)! Vo 100%, 3
rnie Vo u Vg CKOPOCTH KOpPpO3UU
obOpasma 06e3 MHrHOWTOpa U C MHTHOUTOPOM,
COOTBETCTBEHHO.

B Ka4yeCcTBe KOPPO3UOHHO
arpeccUBHBIX Cpel OBbUIM  HCIIOJIb30BaHbI
mojenbHas cpeaa (3%-ubiii pacteop NaCl ),
MOpCKasi ~ BOAa M IUIACTOBBIE  BOJbI
MecTOopoxaeHNs «[ toHemum».

JUist KOJTMYECTBEHHOW OIEHKH BIIMSHUS
no6aBok Ha peareHT «HEDTET' A3 2008» 6bu1

MIPOBEACH pacuer koa¢dunreHTa
B3aUMOBJIUSIHUSL ~ KOMIIOHEHTOB, COCTaB-
JIAOIIUX I[&HHBIfI pEarcHr.
-7 mix

Km= Jme (4),

17

i=1
rie  Ymix — KodpduuueHt TopmoxeHus

KOppO31UHU KOMIIO3UIITUOHHOT'O I/IHFI/I6I/ITOpa;

m
H y, —  TpousBeleHHe Ko3(hPuuueHToB
i=1

TOPMOXKCHUS KOPPO3UU WHIUBUAYaTHHBIMU
KOMITIOHEHTaMHU KOMITO3HUIIHH.

Ecmu Km < 1, To 3amuTHBIiA
3(p(PeKT KOMIOHEHTOB B  KOMIIO3HUIIUHU
B3aMMOOCIIA0ISIeTCS; mpu Km =1 on
HOCHT aJJIATUBHBIA XapaKTep,;

u numb npu Km > 1 crnegyer cienath BBIBOJI
O €ro B3aUMHOM YCHWJICHHH KOMIIOHCHTaMH
HHTUOUTOPHOU KOMIO3HITUH [4].

JIJis BBIAICHEHUSI B3aMMHOTO YCWJICHUS
WIH ocnabneHus KOMITOHEHTaMH,
cocraBisitouumu ~ peareHT  «HE®TEI'A3
2008», ObLTH TTPOBEIEHBI BECOBBIC UCTIBITAHUS
B MOJEIBbHOM BOJE (Tabm. 2).

Crenenb TOpMOKeHUs1 KOMITIOHEHTOB 1 pearenta <HEDTEI'A3 2008»

Tabmuma 2
WNuruburop 3%-usiii pactBop NaCl, npu 20°C, =6 yacos, v=0,5m/cek.
V, r/m° - uac Y Z,%
be3 unruburopa 11
KommoneHt A 1,03 1,06 6,36
Kommonenr B 1,02 1,07 7,27
Komnonenr C 0,845 1,3 23,18
Kommosurus 0,17 6,47 84,5
«HEDTEI'A3 2008»
Ucnonezys  dopmyny 4, MOXHO

Kak BumHO u3 Tabmuikl 2 CKOPOCTh

KOpPpO3WUM M, COOTBETCTBEHHO, CTENEHb
TOPMOXKEHUS  KOPPO3UU  IIACTHUHOK B
MpUCYTCTBUU  KommoHeHToB A, B, C

3HAYUTENILHO OTIWYAIOTCSI OT TMPUCYTCTBUS B
cpene peareata «HE®DTEI'A3 2008». On
Oonee, ueM B 6 pa3, TOPMO3HUT KOPPO3UIO
INIACTUHOK, IIpHW O3TOM CTCIICHb 3alllUThI
cocramsieT 84,5%.
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clenaTh BBIBOA 00 YCWJIMBAIOIIEM BIUSHUU
no6aBok B cocraBe peareHta «HEDTEI'A3
2008».

y, 088

Pa3paborannsiii pearentr <HEDOTEI'A3
2008» pexomeHayeTCs IS TPOMBICIOBBIX
WCIBITAHUN KaK B HarHeTaTelbHBIX, TaK U B
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TOOBIBAIOIIMX CKBOXHHAX MECTOPOKICHUS
«[ ToHEeLIN .
Hns obecniedeHUs:  pacTBOPUMOCTH

pearenta «HE®TEI'A3 2008» B Mopckoii
OblT TOAOOpaH pPacTBOPHUTENb TIPU

BOJIE

cooTtHotrenuu 1:1.

Koppo3uonHbie

P-105
peareatra «HEDTET'A3 2008» mpuBeneHsl B
Tabmuue 3.

B npucytcTBuM pearenta «<HEDTEI'A3 2008»

IIOKa3aTCiIn

Kopposuonnsie nmokazatenu cranu mapku P-105 B Mopckoit Bojie

cTajin

B MOpCKOM BOJE B IpPHUCYTCTBUU

Tadmuma 3
Mopckas Bojia HarHeTaTenbHOM cKkBakuHbI Ne122 npu nepememmanuu (0,5 — 0,8 m/cek,

Nuru6 | Kon- t=20°C) B TeueHuHn
UTOp LEHT- 24 gacoB 48 yacos 72 gaca

panusd, | Am, Vi | Z,% s Am, Vi | Z,% s Am, Vi | Z,% 2

mr/n r r/M2u r /v g r r/M® 4
Bes 0,036 | 0,45 0,052 | 0,32 0,077 | 0,38
HUHTH-
ouro-
pa
«HE®- 625 |0017| 0,2 53 21 10029| 0,18 | 438 | 1,77 | 0,0365 0,14 | 63,1 2,7
TEI'A3
2008»
—_r— 125 0,01 | 0,12 | 73,3 37 [0022| 0,14 | 56,3 23 |00365 0,14 | 631 2,7
—— 250 0,0056 0,07 | 84,4 6,4 | 0,007 | 0,07 78 457 | 0,02 0,1 73 3,8
—— 500 0,0045 0,056 | 87,5 8,0 | 0,0098 0,06 81 53 |0,0175 0,07 | 81,6 54
—— 750 0,0041f 0,05 91 90 |0,013| 0,08 75 4,0 | 0,019 | 0,077 | 79,7 4,2
—_r— 1000 | 0,0026 0,03 | 92,8 | 14,0 | 0,012 | 0,07 78 45 10,0088 0,035 | 90 91

Kak BugHO U3 Ta0nwibl, yXe TpU
KOHIIEHTPAIIUH MPEIJIOKEHHOr0 peareHra 62,5
Mmr/n 3ammtHeld 3¢dekr cocraBiser 43,8 —
63,1%. Ilpu yBenmW4eHWH KOHIICHTPAIIUH JIO
250 mr/n 3ammrTa 0T KOPPO3UHU YBEITUIHBACTCS
no 73 — 84,4%. Y napHas 1032 3TOrO pearcHra
cocraBisger- 1000mr/i, 4ro obOecneunBaeT
3anTHBINA 3G ekt 78 — 92,8%, mpu sTOM 3TY
703y HEOOXOJUMO MO0JaBaTh Kak MUHUMYM 3
THS, TIOCTIE Yero JUIS ©XKEeCyTOYHOW Ioaadn
noctatoyno 250 mr/i.

Koppo3noHHBIE UCTIBITAHUS CTATBHBIX
00pa3Ii0B BBICOKOMIPOYHOU cTaimu Mapku P B
CMEIIAaHHON  IIJIaCTOBOM  BOJAE  CKBaKUH

MECTOPOXKJCHHS [FOHENUTM B OTCYTCTBUH U
npucytcTBuu pearecara «HE®DTEI'A3 2008»
MpeicTaBjIeHbI B Tabmuie 4.

W3 T1abmumel  SICHO  BHJIHO, YTO
HaOJII01aI0TCS JOCTATOYHO BBICOKHE 3HAUCHUS
nuttuHroBoi kopposuu (0,38 — 0,75 mm/ros)
6e3 uHruomropa. KoHieHTpamuss  peareHTa
«HEDTEI'A3 2008» 500 wmr/n sBisercs
ornruManbHON g pgoctmxkeHus 100%-Horo
[TOJaBJICHHS CyJIb(haTBOCCTAHABIIMBAIOIINX
OakTepuid U  BBICOKOTO HHTHOUPYIOIIETO

s dexra oT 00IIEH U MUTTUHTOBOW KOPPO3UHU
(87,5—-97,6%).
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Kopposnonnslie nokazatenu ctaim Mapku P-105 B npucyTtctBum pearenta «<HEDTEI'A3 2008»

Tabnuma 4
3amuTHBIE CBOWCTBA peareHra* *
Bpems ucnibrranvst
P K baxrepu- 78 yacos 168 yacos
ca oH HH%HHG O6mas Koppo3us ITuTTHHTOBAS OOmmas ITutrTuHroBas
TeHT IIeH- CBOiCTBA
N KOPpO3usI KOPpO3usI KOppO3usI
Tpalusi | peareHra
0 CKOpO- | crerie- MaKCH- creme- | CKO- cTe- | MakchuMa | cCre-
mr/i Z,%
CTh Hb MaJbHast Hb poCTb | TeHb | JbHas | HEHb
KOp- 3amM- | CKOPOCTh | 3amiu- KOp- | 3aIid-| CKOpOCTh | 3aliu-
po3uu, THI, MIPOHUKHO- THI, po3uu, Tbl, | OPOHHUK- THI,
Vi, Z,% BEHMUS Z,% Vi, Z,% | HoBenus | Z,%
/v g NUTTHHTA, /v 4 MUTTHHTA
MM/TOJ MM/TOJT
Bes pea- 0,08 - 0,38 - 0,06 - 0,075 -
I'E€HTa
«HE® 500 100 0,01 87,5 0 100 0,012 80 0,018 97,6
TEI'A3
2008»
[Ipumeuanue:
C MHTHOWUTOPOM BBISIBUIM XapakTep JAeHCTBUS
* - OaKkTepHIMIHBIE CBOICTBa peareHTa pearenta «HE®TEI'A3 2008». On sBnsiercs
«HEDTEI'A3 2008» ompenensii COTJIaCHO WHTHOUTOPOM CMEIIaHHOTO THUIIA,
PJ1 39-3-973-83 TOPMO3AIIUI KaK KaTOJHYIO, TaK M aHOJHYIO
*x KOPpPO3UOHHBIE BECOBBIE HCIBITAHUS ANEKTPOXUMUYECKUE PEaKIMN Ha IEKTPOJaxX,
pearenta «HE®TEI'A3 2008» mnpoBoauim npu 3TOM HaOJI0TaeTCs CKauOoK
cornacHo ['OCT-y 9.506-87 CTAllMOHAPHOTO  TOTEHIMajga B  CTOPOHY

[IpoBeneHHBIE MOTEHIIMOCTATHYCCKUE
uccienoBanus  (moreHnmocrtat  [1-5827M)
MOATBEPIUIIN Pe3yJIbTaThl BECOBOTO aHAIIN3A.
[lomydyeHHble  aHOAHBIE W KAaTOJHBIC
MOJISIPU3aLMOHHBIE KPUBBIE 0€3 MHruouTopa u
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MOJIOKUTEIBHBIX 3HAYCHH OT MuHYyc 680MB

no munyc 500mB (puc.l).

Pa3zpaboTtanusbiit OaKTepUIUI-
WHTUOUTOP «HEDTEI'A3 2008»
pPEKOMEHI0BaH TUTST MIPOMBICTIOBBIX
HCTIBITAHUH.
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KaToxHble 11 aHOHBIE TOIAPU3ALMOHHBIC
kpuBble ctanu P-105 B rutacToBoii Boze

900 +

800 +

700 —

600 — T

500 -,

400 —

300

Puc.1.

IgJ,[mA/cM?]

1,1/ - CMmemanHas TuiacToBasi Bojia 6e3 pearenra
2,2 - CMelanHas mIacToBas BOJIa ¢ 100aBICHHEM peareHTa
«Hedreras-2008» npu konuenTparuu S00mr/n

1. Pozendensny W.JI. Huruburops
kopposun// Mocksa, M3narenbctBo «XUMHUA»,
1977. C.285-309.

2. Teppuropusi Hedreraz. Mockaa,
Kamenor IMTaomummur», 2007, Ne3. C.24-32.

3. «Glnosli yataginda istismarda olan

Jlureparypa
osasinda molumatlar bazasinin yaradilmas” //
Elmi-todgigat isinin  nesabati 2216 sayli
muigavila. Baki, 2004. S.39-59.

4. ExeMecsunbIit Hay4HO-
TEXHUYECKUHN,[IPOU3BOJCTBEHHBI M y4eOHO-
METOIMYECKUI KypHaI «Koppo3sus:
MaTtepuansl, 3amuTa», MockBa, Hayka wu

sulasmis  neftgazgixarma quyularinin  lay
sularinin kimyoavi analizi vo mihitin korroziya
agressivliyinin - todgiqi, ainmig  noticalor

texuoiiornu, 2008, Nel, C.25.
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Neftgazmoadan avadanliglarinin
korroziyadan muhafizasi tgln
coxfunksiyalil “Neftgaz 2008 reagenti

F.Q. Hosonov, V.O. Salmanli, R.Q. Valiyeva,
F.I.Somodova, Y.Y. Fayzulina

Xilasa

Bakterisid ingibitor xassosine malik
kompozisiya xarakterli coxfunksiyali, neftdo
va suda hallola bilon “Neftgaz 2008 reagenti
islonilmis vo modon sinaglart Ucgln  toklif
edilmisdir.

Reagentin  hazirlanmasi  Uclin  talab
olunan bitin komponentlor asan tapilan va
ucuz giymeatli reagentlordirlor.

Toklif edilon reagentin doniz vo lay
sularinda ylUksok korroziya ingibitoru
xassosine malik olmasi ilo yanasi , onun
yUksok bakterisidlik xassasine malik oldugu da
muayyan edilmisdir.

Reagentin korroziya ingibitoru effekti
Z=80-97,6%, bakterisidlik effekti iso - Z =
100% toskil edir.

VIIK 622.276.72

Multifunctional “Oilgas 2008 reagent for
corrosion protection of oilgasfield
equipments

F.Q.Hasanov, V.A.Salmanli, R.G.Valiyeva,
F.I. Samedova, Y.Y. Fayzulina

Abstract

Multifunctional composition
“Qilgas2008” reagent having bactericide
inhibition property has been worked out.

Composition  property components
were founded that, activity of sulphuric
reducer bacterium live are stopped to be taken
concrete comparison their ( Z= 100% ) and
pump compressor pipes of prepared from
hardness steel with a stamp “P’ are protected
against total and pitting corrosion (Z =80-97,6
%) at the aggressive condition ( 3% NaCl
solution, sea water, formation water of
Gunashly field).

“Qilgas 2008 reagent has been recommended
for testing in the natural condition.

NCCIEJOBAHMUME BJIMAHUA IOCTOAHHOI'O MAT'HUTHOTI'O
MOJIsI HA KOPPO3UIO OBOPYJIOBAHUSA HE®TEI'A30BbBIX
CKBAKUH

®.I''T'acanos, B.A.Caamanubl, A.B.3unun, A.I''Anues, I''b.U0parumoBa

N3BecTHO, YTO MOpckas BojJa U
IUIACTOBEIC BOABLI  SIBIISIIOTCS  JKECTKHMH
KOPO3HOHHO-aKTUBHBEIMHU CpeJlaMu, O00JIajiato-
IIUMH JOCTAaTOYHO BBICOKOHW 3JIEKTPOIMPOBO/I-

HOCTBIO.  [Ipomecc  KOppO3HH  METaJIoB
HacocHo-Kommpeccopubsix Tpyd (HKT) B
MOPCKOM ¥ IUIACTOBBIX  BOJAX uMeeT

MEKTPOXUMUYECKYIO IPUPOLY.

st 3ammtel - 000opynoBaHUS HedTe-
ra3oBbIX M  HArHETAaTeNbHBIX  CKBAXHUH
UCTIONB3YIOT METAUTMYECKHE U HEMeTasll-
JIMYECKUE TIOKPBITHS, a TAKKE€ WHTHOUTOPBI
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KOpPpO3UU. DTH METOIbI 3allUThl TPEOYIOT
3aBOJICKOTO WJIM IIE€XOBOTO HAHECEHHUd, a Mpu
WHTHOUTOPHOW 3aIlMTe pa3MEIICHUS Ha
mwiargopmMax  JOMOJHUTEIBHOTO  000pyI0-
BaHMS, a TaKkKe MX MPUMEHEHHE HAHOCUT
OO0JIBIION yuiepo 3KOJIOTMYECKOMN
CTaOUITLHOCTH OKPYXKAIOIICH CPEJIbI.

Kpome  ykazaHHBIX  METOJOB, B
IocJicAHEe BpeMs ISt 3aIIUTHI
He(TEPOMBICIIOBBIX obopyoBaHUM u
KOMMYHUKAaIUH UCIIOJIb3YIOTCSA METOJIbI
BO3JICUCTBUS PA3IMUHBIX (PHU3NUECKUX TTOJICH,



Elmi asarlar, 2009(25)

Neftqazlayiha

B TOM YHCJI€ MTOCTOSSHHBIX MarHUTHBIX TOJIEH.
B cBs3u ¢ 3TUM pa3pabaTbiBaiOTCA pazIMyuHbIC
AJIEKTPOMAarHWTHbIE, MAarHUTHBIE YCTaHOBKH,
IIPUMEHSIEMbIE TUISL OMarHUYMBaHU
TEXHUYECKOH BOJEI, HCIIOJIb3YEeMOil B
Pa3NUYHBIX 00IACTAX HAPOTHOIO XO3AHCTBA.

B Hacrosimee Bpemss B HIIO
«JJAHTAH» pa3paGoTaHbl BHICOKOTPAJIUCHT-
Hble MarHuTHbie HHAyKTOpel (MUOH) Ha
OCHOBE TIOCTOSIHHBIX MAarHMTOB  HEOJHUM-
xKenez0-00p v camapuii-KoOasbT.

CrnenyeT OTMETHT, YTO HUCIIOJIb30BAHUE
UX TIO3BOJWJIO CO3/aTh MaJiorabapuTHBIC
WHAYKTOPBL C  TPOXOAHBIM  JAHAMETPOM,
pPaBHBIM JUAMETPY TpPyOONpPOBOAA CHUCTEMBI
nojaepxanus miactoporo aasienus u HKT
[1].

W3BecTHO, 4TO MarHUTHOE TOJIe — O/IHA
u3 (HopM TPOSIBIEHUS  SJICKTPOMATHUTHOTO
0Jisl, OCOOEGHHOCTBIO KOTOPOW SIBJISIETCS TO,
YTO 3TO II0JI€ JIEUCTBYET TOJBKO Ha
JIBUKYLIUECs Teja, 001alalolue MarHUTHBIM
MOMEHTOM, HE3aBUCUMO OT HUX COCTOSHUS
nBrokeHus [2].

g u3ydeHuss BIMSIHUSI IOCTOSTHHOIO
MarHMTHOTO TOJISI PA3IMYHON HAMPSKEHHOCTH
Ha KOPPO3HOHHYIO CTOMKOCTh cTasin P-105 B
MOpPCKOM M IUIACTOBBIX BOJAaxX HamMH  ObLIN

MPOBEACHBI  MCCIIEIOBAHUS BO3JEHCTBUSA
MarduTHOTO OJId, C0371aBaeMOro
MarHUTHBIMU UHIYKTOPaMH, MpeACTaB-
JICHHBEIMHU 000 «JHT «JIAHTAH»,
r.ExarepunOypr.

[ToAroTOBKY CTalbHBIX OOpa3IOB W
AIEKTPOXUMUYECKHE HCCIICIOBAHUS
MIPOBOTUITN 1o I'OCT 9.506-87.
HccnemoBanust  00pas3loB  MPOBOAWIN B
AJIEKTPOXUMHUYECKON  STYEHKE, 3alOJIHEHHOH

IIACTOBOM MJIUM MOPCKOH Bojoi. Pabouas

MOBEPXHOCTh CTAJILHBIX 00pasIoB COCTaBUJIA
2

100 mMm“.

[Tocne MarHuTHOMN 00paboTku
AJIEKTPOIHBIH MOTEHIIHAT CTalu
CMEIIaeTCs B TOJIOKUTEIBHYIO CTOPOHY H

COCTaBJISIET munyc 400 wmB. Karomnas
MOJIAPU3allus ToKasajga, 4YTO B IUIACTOBOM
Bojie, OOpaOOTaHHOW  MAarHUTHBIM IIOJIEM,
HaOr0MaeTCs CHJIbHAs [1aCCUBALIHs
MOBEPXHOCTH CTAJIBHOTO 00pasia, a TOKHU
naccuBaruu He npepbimaiot 0,005 MA/cM>.

AHOIHAs TONApU3aIMs TOKasajia, 4To
MACCUBAIUSl CTalld B IUIACTOBOM BOJE IMOCIE
MarHuTHOM o00paboTku HabmOmaeTcs Mpu
IIOTEHLIAAJIE munyc 350 wMB, a Tok
naccuBaumu cranu cocrasiager 0,002-0,001
MA/cM.

[Tpu moreHmmanax ot muHyc 450 n0
munyc 800 MB Habmomaercss TOpMOXKEHHE
KaTOHOTO Tpolecca KOPPO3WU CTalld IO
CPaBHEHHIO CO CTAJIBIO JIO UCTIHITAHUSI.

[ToTeHIMOCTaTHYECKHE WCCIIEAOBAHUS
MoKa3alii, 4TO AJIEKTPOXUMUYECKAsT KOPPO3HUs
cranu  P-105 B 1U1acToBBIX BOmax IOJ
BO3/ICHCTBUEM MAarHUTHOTO TIOJIS MPOTEKAET C
KAaTOJHBIM KOHTpoJIeM Koppo3uu. OcoOeHHO
3TO 3aMETHO B OOJIACTH  KHUCIIOPOTHOU
JEeTIOSIPU3AIIAH, 91O 1o HaIIeMy
MPE/IONIOKEHUIO CBSI3aHO C YMCHBIICHHEM
COJIepKaHusl KUCIOPO/ia B TUIACTOBOW BOJIC.

C yBennueHHEM HaTPSHKCHHOCTH
MarautHoro moms xo 810% 1610° A/m
YMEHBIICHUE KOHICHTPAIUU PACTBOPEHHOTO
KHCJI0poia HaOroxamu u B padote [3,4 ].

Uccnenosana monmsauug craau P-105
IpH  TIOCTOSHHOM  TOTCHIMANE KOPPO3UHU
(Exop= Munyc 500 MB) B mimacToBbIX BOJax,
00pabOTaHHBIX MATHUTHBIM TIOJIEM Pa3IHIHON
HAIpPsHKCHHOCTH.

HauGonpiiee CHIWKEHUE HOHU3AINU
craimu P-105 HaOmromaeTcs B IJIaCTOBOM BOJIE
(ckB. No276), o00paboTaHHONH MarHUTHBIM
OJIEM HANPsHKECHHOCTHIO 280 KA/M.

[Ipu sTOM 3 HEKTUBHOCTH HHTUOU-
pOBaHUSI KOPPO3WH CTajH B IJIACTOBOW BOJIEC
cocrasiager 87,1-91,7%.

B coorBerctBun ¢ CHull 2.203.11-85
npu sz CBBIILIE D ¥ CyMMapHOW KOHLEHTPALIUN
SOs5 u ClI cBeimie 5r/m miacToBblil BOABI
VII-X ropu30oHTOB U CBUTHI * mepephiBa ~,
M0 CTENCHH KOPPO3UOHHOTO BO3JCHCTBUS Ha
MOJI3EMHOE obopyioBaHue CKBKUH
CUHTAIOTCS — CHIIBHOArPECCUBHBIMHU.

IInacrosere Boaesl CII wm  VII-X
TOPU30HTOB OTHOCSTCS K
TUJIPOKapOOHATHOHATPUEBOMY THUITY.

B T0OBIBAEMOM MPOAYKIUHU
CKBOXXMH KpoMe H)S comepxkutcs  Takke

yriekucinbiid ra3 (CO,) B konmuuectBe OT 6,6
no 132 wmr/n. B atom ciiyuae Koppo3us
BHyTpeHHel noBepxHocTH HKT pasBuBaetcs
10 YTJIEKUCIOTHOMY MEXaHHU3MY.
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Meiiza — KOppo3usi XapakTEepU3yeTCs
3HAYUTENIBHBIMU TI0 TIJIOMAAW  00JIACTAMU
S3BEHHOTO  pa3pylLIeHUs (c  Gospmioi
ckopocthio — n0 10-15 wmwm/rox), KoTopbie
MEPEMEKAIOTC KpassMM UM OCTPOBKaMH, He
3aTPOHYTBIMU KOppO3HUeH .

OcMoTpom HKT, mnomaareix wu3
ckB.Ne81 mecTopoxaeHus ['onenum "
nocie 7-8 MecsIeB WX JKCIUTyaTalid, ObLIO
BBISIBJICHO, YTO Ha OJIHOM matpyOke juiHOo# 1
M, Bbipe3anHoM 13 HKT nuamerpom 46 mwm,
o6bu10  Hacuumtano Oonee 300 CKBO3HBIX
orBepctuii [ 5].

IIpu 3akauke B 1IacT MOPCKOW BOJBbI,
coiepkamiel  cynbdaTbl W KHCIOPOJ, B
iacTe MOTYT BO3HUKAaTh U YCHUIIUBATHCS
OKHCITUTEIHbHO-BOCCTAHOBUTEIHHBIE

MPOIIECChl, YTO MOXET TPUBECTH K
MOSIBJICHUI0O W YBEJIMUEHHUIO B BOJAxX
KOJINYECTBA cynb(haToB, CEpPOBOJIOPO/IA,

YIJICKUCIIOTHI M APYTMX KOMIIOHEHTOB [ 6].

JUis u3yuyeHusl BIMSIHUSA HOCTOSIHHOTO
MarHUTHOTO  TIOJIA HAa KOPPO3UOHHYIO
arpecCUBHOCTb IUIACTOBBIX BOJX K METaJlIy
HKT wu Mopckoil BOIbI, 3aKauuBacMou B
IUIACThl A7 MOJJEpKAaHUS  IJIaCTOBOTO
napnenust (II[1[1), Owwia paspaboraHa wu
U3rOTOBJIEHA 1a00paToOpHas yCTaHOBKA.

KOHCTPYKTHBHO yCTaHOBKA COCTOUT U3
HOJMATWIEHOBOM BaHHBI C IJJACTOBOM WM
MOpckoi Bomo B kommdectBo 10 1. B
CpeHed  4YacTH  BaHHbl  YCTaHOBJIEHA
MEPEropojKa U3 Oprerekiia ¢ MpsSMOYTOJIbHBIM
oTBepcTHeM pa3zmepoMm 4x4 cm. Ha kpeimke
BaHHBI 3aKpeTICH MOTPYKEHHBIH B BOJLy HACOC
C 3JIEKTPOMOTOPOM.

Ha BEpXHEHN 4acTH KPBIIIKH
YCTQHOBJICH TAaKX€  MAarHUTHBIA HMHIYKTOP
(;1abopaTopHblit).

[Ipy nomomm Hacoca Mopckas WIH
IUTACTOBBIE BOJBI M3 IMPAaBOM YacTH BaHHBI
NePEKaYMBAIOTCA B JIEBYIO YaCTb.

IIpun pa3IuYHBIX CKOpOCTAX
MPOTEKaHUsT  BOJBI  Y€pe3  MATrHUTHBIN
HUHIYKTOP ONpEACISINCh  MOKa3aTenn
KOpPPO3UM W  KOPPO3HMOHHOM  CTOMKOCTH
obpasios cranu P-105.

HcnpiTanusi  cTalbHBIX  00pa3loB,

BbIpe3aHHbiXx U3 HKT rpynnel nmpounoctu P-

130

105, mpoBOAMIIMCH B JBFOKYIICHCS MOPCKOM
(3,0 m/c) wu mnacroeix Bomax (0,5 wm/c),
00paboTaHHBIX MIOCTOSIHHBIM ~ MarHUTHBIM
noJjieM paznuuHoit HampspkeHHoctu (40, 120,
200, 280 u 360 KA/M )C 1IETBIO OICHKH
Koppo3uoHHou croikoctu metamia HKT B
coorBercTBuM ¢ TpeboBanmsmMu ['OCT 9.905-
80.

Ynaanenne TPOAYKTOB KOPPO3HH C
NIOBEPXHOCTH CTaIBHBIX OOpa3lloB  IOCIE
KOPPO3UWOHHBIX UCTBITAHUHN MPOBOIMIOCH I10
I'OCT 9.907-83.

OnpeneneHne mnokaszareieil KOppO3UU
00pa3ioB nocJie UCTIBITAHUS B
MarauTooOpaboTranHOl Boze U 6e3 00paboTKU
npou3Bouiock mo 'OCT 9.908-85.

B T1abn.l mpencraBieHbl MOKazaTeln
Koppo3uu obpasnoB craym P-105 mocrne
WCTIBITAHUS B JIBIXKYIIEHCS MOPCKOM Boje Oe3
MarHuTHOM 0OpabOTKH, a TakKe B MOPCKOH
BOJIe MPONYUICHHOW uYepe3 MarHUTHOE I0Jie
Pa3IMYHON HATTPSKEHHOCTH.

W3 tabn.l BuaHO, 4TO O0€3 MAarHUTHON
00pabOTKH CKOPOCTh TIOTEPU MACChl 00pa3IoB
cramu  P-105 cocrasuma 1,007 r/m%u, a
JMHEHHas ckopocTh Kopposun 1,208 mm/ro.
HaumeHnbime nmokasaTenu KOppo3uu 00pasIos
HaOro a0 TCS B MOPCKOM BOJIE,
MPOMYIIEHHOW  4Yepe3  MarHuTHOe  ToJie
HanpsokeHHocThio 280 kA/M. Ilpu  sTOoM
3¢ GEKTUBHOCT 3aIIUTHI OT KOPPO3UU CTaIIU
P-105 cocrasuia 35,8%.

B oroOpanHOW macToBoW BoAe U3
cBuThl “‘mepepriBa” XIV 6i0ka 105KHOM 30HBI
MECTOPOKIAECHUS “‘I'lonenuin”, CKOPOCTh
MOTEPH Macchl 00pa3loB CTaaM Yepe3 S U
HUCTIBITAHUS cocrasuna 0,173 r/m?u, a
JUHeHHast cKopocTh  kopposuu — 0,194
mm/ron ( Ta6m.2). [Tpu 06paboTKe 3TOW BOJBI
TIOCTOSIHHBIM MarHUTHBIM oJIeM
HanpspkeHHocThio 40 1 120 kA/M  ckOpoCTh
KOppO3uM yMeHbIMiIack Ha 52 u 57,7%
COOTBETCTBEHHO.

[lpy  HaNPSDKEHHOCTH  MArHUTHOTO
noms 200 u 360 kA/M 3ddekTuBHOCTH
3aIUTBl  OT KOPPO3UH cTajau P-105
coctaBmiia 49,4 u 66,7% COOTBETCTBEHHO.
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Taomuma 1
Hanpsixen- Ckopoctb Bpems Ckopoctb Jluneiinas | OddexTus-
HOCTb MOTOKAa MOPCKOM | MCIIBITaHMUS, oTepu CKOPOCTh HOCTb,
MarHuTHOTO BOJIBI, T,u Macchl KOppO3HUH, %
TIOJI, mlc MeTasa, MM/TOI
KA/M r/m%a
0 1,0 5 1,0070 1,208 -
40 1,0 5 0,9526 1,067 11,7
120 1,0 5 1,1374 1,274 -
200 1,0 5 0,8429 0,944 21,9
280 1,0 5 0,6928 0,776 35,8
360 1,0 5 1,2126 1,358 -
N3 Tabn.2 Takke BUAHO, YTO B U3 TPOAYKTOB KOPPO3HUU CTalM SIBISETCA

OMarHM4YeHHOM TuIacToBO# Boje (CkB.Ne276)

HaTPSHKECHHOCTHIO mMarHuTHOrO Toist 280
KA/M mocie 5 W HCOBITAHUS TPOIYKTHI
KOppO3UM  Ha TMOBEPXHOCTH  CTAIM B

wtactoBoit Boze ( ckB.408 ) oTcyTcTBOBANH, a

rugpokeua xeneza Fe(OH)s-nH20, koropsiit
B OTCYTCTBMM MArHUTHOTO TMOJISI MOCTOSHHO
pa3MbIBaeTCs IOTOKOM BOJIbI. ECiu ske MeTast
HAXOOUTCS B cdepe BIUSHHS MArHUTHOTO
noisi, To Fe(OH)3nNH,O mpursaruBaercs k

gepe3 504 cyr wucnbitanus 3((HEKTHBHOCTH MMOBEPXHOCTH MeTasuia u oOpazyer
3amuThl OT Kopposuu cranu P-105 cocraBuia M30JIUPYIOIIE  CJIOM,  IPemsTCTBYIOLIUMN
89,1%, mpu 3TOM CKOpPOCTh TIOTEPH MAaCCHI MPOHUKHOBEHUIO  KUcCJopodga B Oolee
oGpasioB cocrasmumna 0,0087 r/m%, a nuHeiHas riy0Ookue CJIIOM, 4YTO  CHOCOOCTBYET
ckopocth Kopposuu — 0,0097 mm/roa. Oaaum obpazoBanuio Maraetuta FesO4[ 4].
Tabmuma 2
No Cka. Csu- | Tekro- 3oHa Cxkopocts | Hamps- | Bpe- Cko- | Jluneitnas | Od-
I'MCII Ta HHYEC- | MECTO- IOTOKA JKEH- M5 POCTB | CKOpOCTb (bek-
nim KHAM poxae- mIacTo- HOCTBb HCIIbI- | TIOTEPU KOppO3uH, THUB-
ropu- | OJOK HUS BOM BOJBI, | MarHuT- | TaHus,| MaccChl, MM/TOz HOCTb,
30HT m/c HOT'O q rim%a %
oJIs,
KA/M
I XIV | KOro-3an 0,5 0 5 0,173 0,194 -
408/14 1 XV TO K€ 0,5 40 5 0,164 0,184 5,2
I1 XIV - 0,5 120 5 0,073 0,082 57,7
IT IX Lleurp. 0,5 0 5 0,069 0,076 -
276/15 I IX TO XKe 0,5 280 5 0 0 100
254/14 In IX Lleurp. 0,5 0 5 0,070 0,078 -
I IX TO XKe 0,5 360 5 0,023 0,026 66,7
76/15 50% | 11 - 0,5 200 5 0,035 0,039 49,4
54/14 50 %

[Tpumeuanue: I1 — cButa “nepepria’
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MarseTutr He MpHOOpeTaeT MOJOKUTEIBHOTO
MOoTeHIMalza. ITO IUIOTHOE BELIECTBO C
XOpolIel  aare3uen K  MeTaly, OH
HETHJIPOCKOINIMYCH, a B TEPMOJUHAMHUYECKOM
OTHOIIEHUU CaMbIii CTAOUJIBHBIA KOMIIOHEHT
pPKaBYHHBI.

AHanmu3upys BBIILIEU3JI0KEHHOE,
MOXXHO CJeNaTh 3aKI04YeHHe, 4yTo 00paboTka
MOPCKOM ® OCOOCHHO TUTACTOBBIX  BOJI
MOCTOSIHHBIM MarHUTHBIM noJjieM
Hanpspkennocteio 120, 200, 280 u 360 kA/M
3HAYUTEIBHO  YMEHbBIIAET  KOPPO3UOHHYIO
arpecCUBHOCTh  ITHX BOJA. Hawmbonbmmit
apdexT  3ammuThl  OT KOPPO3WH  CTallu
HabrogaeTcs npu HaTPSHKCHHOCTH
MarautHoro moyst 280 kA/wm.

B cBia3u ¢ aTUM  1UIaHUpYyeTCA
MIPOBECTHU MIPOMBICIIOBBIE UCIBITAHUS
Tpy6omnpoBogusix MUOH-T B cucremax IIT1/]
u  ckBaxuHHble MydToBeie MHOH-CM
HaINpPsHKEHHOCTBIO MarHUTHOTO 1oJist 280 kA/M
B HedTerazo00bIBaAOIICH CKBaKHHE
MectopoxaeHus “ ['ronemwu ”.

ABTOpBI CTaTbU BBIPAXKAIOT TIIyOOKYIO

61aro1apHoCTh npodeccopy
b.A.CyneliMaHOBY 3a TNOCTaHOBKY 3aJadyd U
MOMOIIlb  NPU  BBINOJTHEHUHU ATUX

HACCIIEIOBAHUH.
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Neftgaz quyu avadanliglarinin
korroziyasina sabit maqgnit sahasinin
tasirinin tadqiqi

F.H.Hosonov, V.9.Salmanli, A.V.Zinin,
A.Q.9liyev, G.B.ibragimova

Xulasa

Gorulon  isdo doniz vo lay sulari
muhitinde  “Gunasli ” neftqaz yataginin
nasos-kompressor borularinin polad  sothinin
korroziyasina muxtalif — gorginlikli  sabit
magnit sahosinin tasiri Oyranilmisdir

Gostorilmisdir ki, doniz va lay sularina
120-360 kA/m gorginlikli  magnit sahosi ilo
tosir etdikdo P-105 poladinin korroziyasi 0,5
m/san siratlo harakoat etdirilon lay suyunda
xeyli azallir.

Daha c¢ox muhafizo effekti magnit
sahosinin - 280 kA/m gorginliyinds  alds
edilir.

The investigation of influence of constant
magnetic field upon oil and gas wells
equipment corrosion

F.Q.Hasanov,V.A.Samanly, A.V.Zinin,
A.Q.Aliev, Q.B.lbragimova

Abstract

There is shown in the article the
investigation of influence of constant magnetic
field of different stress upon tubing steel
corrosion under sea and formation water of
Guneshly oil and gasfield.

It isshown that sea and formation
water treatment be magnetic field of stress
within 120-360 kA/m considerably decreases
P-105 steel corrosion in running formation
water (0,5 m/s).

The great corrosion effect is achieved under
magnetic field stress about 280 kA/m.
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UOT 550.83:551.31/35:553.98

HIDROTEXNIKI QURGULARIN TOHLUK®SIZLIYI HAQQINDA AZORBAYCAN
RESPUBLIKASI QANUNUNUN TOLOBLORINI HOYATA KECIRMOK SAHOSINDO
“NEFTQAZLAYIHI9” INSTITUTUNDA HOYATA KECIRILMIS TODBIRLOR

F.9 Mammadov, R.C.Ismayilov, A.9.Israilov

“Neftgazlayiho” institutu 60 ildon gox
bir middotds Xozor donizi va dinyanin bir-
cox Olkalori  G¢ln miuxtalif konstruksiyasi
hidrotexniki qurgular layiholondirilib. Homin
layiholar Uzra darin vo az dorinli akvatoriyalar
uglin ylzlorlo platformalar, estakadalar,
estakadayani meydancalar, yanalma korpulari,
yuz kilometrlarlo suati boru kamorlari tikilmis
vo muvaffogiyyatlo istismar edilmis vo indi do
istismar edilmokdodir.

Hidrotexniki qurgularin layiholondiril-
mosi  morholosinds  onlarin  davamlihigl,
uzundmarlilayt ve mixtolif ekstremal tobii
proseslora (kuloklor, dalgalar, doniz axinlart vo
seysmik proseslarin ekstremal tozyiglarine) tab
gotirmasinin tomin edilmosi asas vozifo kimi
yerino yetirilir. Eyni zamanda hidrotexniki
neftgazmodon qurgularinin istismari, yenidon
gurulmasi vo onlarin lazim goldikds sokilmoasi
morhalalorinda mivafiq tohlikasizlik
texnikasinin talablarino riayst edilmosi tolob
olunur.

Hidrotexniki neftgazmodan
qgurgularinin layihslondirilmosi  moarhalasinds
onlarin konstruktiv qurulusunu, otraf muhit
proseslarino  davamiyyatini hor torofli tomin
etmok Ugln hiqugi guvvads olan normativ
sonadlordon istifado  edilir. Qeyd etmok
lazimdir ki, istifado edilon bu normativ
sonadlorin Gsttnltklori ilo yanasi muoyyan
catismamazliglari da mévcuddur. Onlardan
bozilorini geyd etmok istordik. Bu normativ
sonadlorda hidrotexniki neftgazmodan
qgurgularinin  tikilmesi, istismari, tomiri va
yenidon qurulmasl moarholalarinds hidrotexniki
gurgularin - mulkiyystciss  vo  istismari
toskilatlarinin garsisinda goyulan vazifalar tam
torafli muoayyan edilmoayib.

Hidrotexniki
gurgularinin  istismari,

neftgazmodoan
tomirino  yenidan

morhalasinda onlarin

etibarli istismarini,
uzundmurlydnid  vo  yasarhihiginin - tomin
edilmess mosololori  do tam  milayyan
edilmomisdir. Bu va diger catismamazliglar
haggqinda ¢ox yazmag  oOlar, lakin
yuxaridakilarin kifayatlonmok olar.
Hidrotexniki  neftgazmodon  qurgularinin
tohlukosizliyini vo Qgozasiz istismarini tomin
etmok Uglin tolob olunan normativ sonadlarin
Vo talablarin islonmosine boyilk ehtiyac var
idi.

gurulmasl
tohlUkasizliyinin

Bu baximdan dmumi milli liderimiz
Heydar Oliyevin 2003-cl ilin fevral ayinin 21-
do “Hidrotexniki qurgularin tohlUkasizliyi
hagqinda’ Azorbaycan Respublikasi
Qanununun (Ne 212- 11Q, 27 dekabr 2002-ci
il) totbiq edilmosi barasinds olan Fermaninin
hidrotexniki qurgularin tohlikasizliyin tomin
edilmos sahosindo boyUk praktik shomiyyato
malikdir.

Bu ganunda hidrotexniki qurgularin
layiholondirilmoasi, tikinti, istismari, yenidon
qurulmasi, barpasl, konservasiyasi vo logv
edilmes  zamani onlarin  tahlikasizliyinin
tomin  olunmasl ilo bagli hidrotexniki
gurgularin - malkiyyatcilori va istismarcilar
arasinda olan munasibotlor tonzimlonmis vo
onlarin vazifalori dogig muoyyonlosdirilmisdir.
Qanunda eyni zamanda yazilmisdir ki,
hidrotexniki qurgularin tohlUkasizliyi hagqinda
ganunvericilik  bu ganunda Azarbaycan
Respublikasinin - Su moacoallasindon, “Su
tochizati va tullanti sulari hagqinda, “ Enerji
resurdarindan istifadoesi hagginda’, “Texniki
tohlikesizlik  hagginda’ Azorbaycan
Respublikasinin - Qanunlarindan  vo  diger
normativ hiiquqi aktlardan ibaratdir.

Hidrotexniki qurgularin tohlUkasizliyi
hagginda Azorbaycan Respublikasinin
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Qanununun totbiqi edilmosi barado
Azorbaycan Respublikasinin Nazirlor kabineti
2003-cu ilin fevra ayinin 28-do sSoroncam
vermisdir.

Homin soroncama oasason hidrotexniki
gurgularin tohlikosizliyine dovlat, nozarstinin
hoyata kegirmosi qgaydalari, hidrotexniki
gurgularin tohlikesizlik Bayannamosinin tortib
olunma gaydalari va formasi, hidrotexniki
gurgularin doévlot reestrinin tortib edilmosi,
dovlot vo yerli ohomiyyatli qurgularin
siyahisinin  tortibi, hidrotexniki qurgularin
muhafizo rejimi hagqinda qaydaar hazirlayib
movafiq idars va toskilatlara gondormisdir.

Hidrotexniki qurgularin tohlikasizliyi

hagqinda Azorbaycan Respublikasinin
Qanununda hidrotexniki qurgularin
layiholondirilmoasi, tikilmosi  vo istismari

morhalolori  Uzro layihogi vo mulkiyyatli
miossisolori  garsisinda  konkret  vozifalor
goyulmusdur. “Neftgazlayiha” layiho institutu
olarag hamin ganun talablorini yerins yetirmok
moqgsadilo kompleksli islor hayata kegirmis vo
kecirmokds davam edir.

Hidrotexniki neftgazmodan
qurgularinin layihslondirilmoasi  Gglin institut
hiquqi osas veran xisus razilig (lisenziya)
Sonadi olmalidir. Bunun Uguin institut “I vo 11
mosuliyyat Soviyyali bina va tikililorin dovlst
standartlarina uygun olaraq layihslondirilmasi
vo muhondis axtarisl” islari tglin 2005-ci ilda
0 zaman foaliyyat gOstoron Azorbaycan
Respublikasi Dovlst Tikinti vo Arxitektura
Komitasindon 5 illik hiqugi qivvasi olan
xusus raziliq (lisenziya) almisdir.

Bu lisenziya institutda | va 11 soviyyali
bina va tikililorin 50 novl Uzrs layihondirma
islorinin icrasini hoyata kecirmok Uctin icazo
verilmisdir. Buraya istilik sabakalori sxemloari,
otraf  muhitin  muhafizosi, tikinti  G¢ln
investisiya niyyatlori, obyektlorin bas plan
layihalorinin - memarliq islomoasi, btinévralarin
layiholondirilmosi, elektrik sistemlori, su
tosorrufatl vo kanalizasiya sistemlori, daxili
gaz tochizatl, soyugluq tachizati, havadayismo
sistemlori, nozarst 6lcl cihazlari, meliorasiya
qurgulari, avtomobil yollari, magistral boru
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komorlori rezervuarlar, gruntlarin vo 6zullarin
todqiqi, yikdaslyan A arakosmo
konstruksiyalari, sonaye vo  tosorriifat
kompleksinin ayri-ayr1 saholorin, binalarin
texniki  vaziyyatinin miayinosi, = muhondis
sobokalorinin - muayinesi, bas layihagi
funksiyasinin  hoyata kegirilmosi, tender
sonadlarinin  hazirlanmasl vo bagga saholor
Uzra layihalarin islonmosi daxildir (cadval).

“Neftgazlayihs” institutunun geoloji va
gazma islorinin yerino yetirilmosing lisenziyasi
vardir. Institutda 2004-ci ilo godor layiho
tapsiriglart  kegmis SSRI zamani  islonmis
standarta osason tortib vo tosdiq edilirdi. Lakin
bu standartda verilmis layiho tapsiriginin
torkibi binaarin tikilmas Uclindir. Ona goéro
do “Neftgazlayiho” institutda layihslondirilon
muxtolif  konstruksiyall  hidrotexnikalarin
layiholondirilmosi  Ugin  tolob  olunan
materiallar yoxdur.

Bunu nozoro olarag institutda “Layiho
tapsiriglarinin nimunavi torkibi. Hazirlanmasi,
razilasdiriimasl vos tosdigi qaydalan” adli MS
1669347-02-2004 némrali miessiso standartl
hazirlanmig A muvafiq sObolarlo
razilasdirildigdan sonra “Azneft” IB bas
direktorunun birinci miavini tarafindon tosdiq
edilmis va hiiqugi giivvays malik olmusdur.

Bu standart “Azneft” iB sistemindo
layiho tapsiriglarinin - nimunovi  tarkiblori,
hazirlanmasi, vo tosdigi gaydaarini misyyan
edir. Standart  “Azneft” IB sistemindo
hidrotexniki neftgazmodon qurgulari, onlarin
abadlasdiriimasl, neft-qaz guyularinin
gazilmasi vo miulki-sonaye vo tosorriifati
obyektlarinin tikilmoasi, yenidon qurulmasi va
tomiri Uzro layiho tapsiriglarinin torkibindos
olan spesifik xususiyystlor “Neftgazlayihs”
institutu torofinds  yerino yetirilmis layiho-
konstruktor  islorinin  yerino  yetirilmos
sahosinds olan tocribosi vo emi-todgigat
islorinin naticalori nozoro alinmagla tortib
edilmisdir.
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“Neftgazlayiho” institutunun aldigl lisenziyalarin siyahisi

SJ:La Lisenziya veron organin adi Foaliyyat novi Tarixi
1. | Azorbaycan Respublikasinin Donizds neftqgazmadan istehsall
Dovlotdagtexnozarot Komitasi obyektlarin layihalondirilmosi 25.01.1999
2. | Azorbaycan Respublikasinin Dovlot 15 nov layiho islori 06.04.1999
Tikinti vo Arxitektura Komitosi
3. | Azarbaycan Respublikasinin Dovlat 2 ndv muhandisi-geoloji kasfiyyat
Tikinti vo Arxitektura Komitos Vo Gakilis
4. | Azorbaycan Respublikasinin Dovlot 14 nov layiha islori 26.08.1999
Tikinti vo Arxitektura Komitosi
5. | Azorbaycan Respublikasinin DIN Bas Layiho - axtaris! islorinin yerino
Dovlat Yangin Tohltkosizliyi Idaros yetirilmosi 09.09.1999
6. | Azorbaycan Respublikasinin Partlay1s — yangin tohltkali
Dovlotdagtexnozarot Komitosi obyektlorin (yanacaq doldurma
montagalarin)layihalondirilmasi 16.12.1999
7. | Azorbaycan Respublikasinin
Hidrometeol ogiya Komitasi M Usahido aparmaq 16.02.2000
8. | Azorbaycan Respublikasinin Magistral boru kamorlari (quruda) | 28.07.2000
Dovlotdagtexnazarat Komitosi
9. | I vall masuliyyat soviyyali binava 50 nov layihalondirilms vo todqigat
tikililorin dovlot standartinauygun olaraq | isleri Gzra 2005
layihalandirilmasi vo mihondis axtarisi
Bu standartin  talablorinin  yerino estakadayani  meydancalar, sualti  boru

yetirilmosi “Azneft” 1B sisteminds neft vo gaz
yataglarinin  kosfiyyati, istismari, istehsal
edilmis neftgaz mohsulunun nagl edilmosi vo
mulki-sonaye vo tosorrifat  obyektlorinin
layiholondirilmesi mosgul olan butln idars vo
mUassi Solor tgtindur.

Bu standartda verilmis biittin normativ
toloblor “Hidrotexniki qurgularin tohlikasizlik
hagqinda” Azorbaycan  Respublikasinin
Qanunun toloblarinin layihalondirilmo
sahosindo olan taloblarine tam uygundur va
onlarin yerino yetirilmosi  Uglin - normativ
MUoSsiSo Sonaddir.

MS  1669347-02-2004  standartina
abadlasdirma obyektloari, dorin va az dorinlikda
tikilon stasionar platformalari, estakada vo

komorlori, elektrik enerjisi ilo tochizat, sonaye
mUassi Solarinin asasli tamiri obyektlori, neft va
gaz quyularinin gazilmasi, milki-sonaye vo
tosorrifat obyektlari barado layiha
tapsiriglarinin nimunavi torkiblori verilmisdir.

Institutda  yerino  yetirilon layiho-
konstruktor  sonodlorinin miasir  tolobat
Soviyyasinds yerino yetirmok mogsodilo isci
yerlorinin - komputer avadanligr ilo  tomin
edilmos prosesi baslamisdir. Qisa muddstds

institutun battn layiha sobolori komputerlarla
tochiz edilmisdir. BUtin so6bolor internetlo

tochiz edilmisdir. Mduasir topogeodeziya
avadanhigi alinmisdir. Layiho sonadlarinin
saxlanilmasi dcln elektron arxivi
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yaradilmisdir. Bunun c¢tin 5 TRB-lik elektron
avadanligl alinmig vo qurasdiriimisdir.

Indi ingtitutda bitin layiho sobolori
lazim olan komputer programlari ilo tachiz
edilmisdir. Layihocilorin hamin programlari
monimsanilmesi Uzro tenderlor kegirilmis 90
nafardon ¢ox muihondis treningdon kegmis vo
sertifikat alinmisdir.

Muasir zamanda layiho sonadlarinin
torkibi  vo difarisciyo  tohvil  verilmosi
mosalalorine xtisusi diqget yetirilir. Bununla
olagodar ingtitutda beynolxalq normalara cavab
veron layiho sonodlorini  hazirlamag  vo
beynolxalq layiholordo istirak etmok Ucgln
institutun  hiqugi  sonadi  olmalt idi. Bu
problemi  hall  etmok  Gcln  ingtitut
mutoxassislorini Zygon Caspian Consulting
(ZCC) sirkatino  gobndormis  vo  homin
mUtoxassislor orada kurslar kegarok keyfiyyati
idaroetmo sistemi (KIiS) Beynolxalq 1SO-9001-
2000 standarti Uizrs sertifikat almiglar.

Bu prosesdon sonra ingtitutda KIS tizro
koordinatlar, menecer toyin edilmis vo
keyfiyyat grupu yaradiimisdir.

2006-c1 ildon baslayarag KIS qrupu
[SO-9001-2000 standartinin talablarine uygun
institutda daxili vo xarici audit islori hoyata
kecirilir. Batin bu islor layiha - konstruktor

Sonadlarinin  islomesinds  yeni  komputer
texnikasinin ~ hor  torofli  totbigi  soraiti
yaratmisdir.

Hidrotexniki qurgularin tohliUkasizliyi
hagginda Azarbaycan Respublikasinin
Qanununda istismarda olan hidrotexniki

gurgularin texniki voziyyatino nozarat etmok
Ucin  onlarin  lazimi vesaitlorlo  tochiz
olunmasi, mulkiyyatci va istismar heyatlarinin
garsisinda konkret vozifalor goyulmusdur.
Bunu nozoro alaraq Azorbaycan Dovlot Neft
Sirkatinin 1-ci  vitse prezidenti conab
X.B.Yusifzadonin tapsirigi ils institutda 1998-
ci ildo hazirlanmis vo tosdiq edilmis “Xozor
donizinda neftgazmodan hidrotexniki
qurgularinin istismar1” (MST 0136002-78-98)
standarti institutda hidrotexniki  qurgularin
tohlUkasizliyi hagginda olan Qanunun talablori
nozaro alinmagla yenidon islonilir vo yaxin
aylarda bu is basa catdirilacagdir. Yenidon
islonon mibssiss standartinda  hidrotexniki
qurgularda planli-xaboardarliq tomiri,
gurgularin  istismara yarall  voziyystdo
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saxlanilmasl qurgulara baxmaqg va yoxlamaq
Vo basga mosolalar tzra hidrotexniki qurgunun
mulkiyyatcis  vo istismargisi  garsisinda
konkret vazifalor mioyyan edilmisdir.
Hidrotexniki qurgularin yasarlihigini va
davamliligint  tomin etmok Uglin konkret
todbirlor do standartda 6z yerini tapacaqdir.
standartda hidrotexniki qurgularin
tohlUkasizlik Boayannamosinin  hazirlanmasi,
tosdigi  vo yenidon islonmosi qaydalari
hagqginda hazirlanmis qaydalar verilir.
“Hidrotexniki qurgularin tohlikasizliyi

hagqginda” Azorbaycan  Respublikasinin
Qanununun  talablarini  yerino  yetirmok
sahasinda “Neftqazlayiho” institutunda
todbirlorin  hazirlanib  hoyata kegirilmosi

istigamatinds yeni todbirlorin hazirlanmasi va
totbigi istigamotinds islor davam etdirilir.

MeponpusiTusi, npoBeJleHHbIe B HHCTUTYTe
«He¢rerasmpoekT», 1Jis1 NIpOBeIeHUS B
’KM3Hb TpeOoBaHuH 3aK0oHA
AzepoOaiigxanckoii Pecy0iuku o
0e30MacHOCTH THAPOTEXHUYECKUX
COOPYKEeHU

®.A.Mamenos, P.[[.Mcmaunnos, A.A.Ucpanios
Pedepar

B 2002 roxy Obul  npuHAT  3aKOH
AzepbaiixaHCKOn PecnyOnuku 0
«be30macHOCTH ~ THAPOTEXHUYECKUX  COpY-
JKeHui». B 3TOM  3aKOHE  MPUBOMASATCSA
KOMIUIEKCHBbIE ~ TpeOOBaHHMS  TIO  TEXHHKE
0e30macHOCTH K MPOEKTHPOBAHUIO,
CTPOMTENBCTBY W  OKCIUTyaTallud  MOPCKHUX
HE(PTEra3oNnpOMBICIOBBIX  THAPOTEXHUYECKUX
COOPY>KECHHI.

B uHCTUTYTE BBINOJIHEHBI Psii pabOT IS
NPOBEJICHUSI B JKU3Hb TPeOOBaHHUU 3TOTO
3akoHa.

Cpenu HUX cJelyeT OTMETHTh pa3paboTKy
psl HOPMATHBHBIX JOKYMEHTOB, OOecledeHue
WHCTUTYTa BCEMH HEOOXOJMMBIMHU JIMLICH3UIMU
M0 TPOEKTHPOBAHUIO, TOJYYEHHUE HWHCTHTYTOM
ceprudukara mo 1SO-9001-2000, obecrieyenue
NPOCKTHBIX  MOJpPAa3/eNeHul  HEeoOXOIMMBIM
KOJINYECTBOM KOMIIBIOTEPOB U MHOTHE JIPYTHE.
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Measures carried out in "Oil and gas
design” institute for implementing
of Azerbaijan Republic Law about

hydraulic structures safety

F.A. Mamedov, R.D. Ismailov, A.A. Israilov
Abstract
Azerbaijan Republic Law '"Hydraulic

structures safety’” was adapted in 2002.
Complex requirement on offshore oil and gas

UOT 539.3

fields hydraulic structures design,
construction and operation safety is shown in
thislaw.

A number of works was carried out at
the institute for redlization of these law
requirements.

Development of a number of normative
documents, provisions of the ingtitute by all
required licenses on designing, SO -9001-
2000 certificate obtaining, required number of
computers for deportments, etc. should be
mentioned in this connection.

DUZBUCAQLI ANiZOTROP LOVHONIN YUK GOTURMO
QABILIYYOTININ VO DAYANIQLIGININ TODQIQi

Y.E.Bhmadov, Y.M.Sevdimaliyev, i.R.Nasibov, R.H.Babayeva

Muxtalif hondasi formali [6vhalar bir
¢ox muasir muhondis qurgularinin asas yuk
dasiyan konstruksiya elementloridir. Nazik
divarli metal vo geyri-metal layiholondirilmis
l6vhalarin hidrotexniki qurgu
konstruksiyalarinda  todgiq sahosi  yeni
materiallarin ainmasi texnologiyasinin
imkanlari  hesabina  artmagda  davam
etmokdodir. Boyuk olmayan c¢oki daxilinds
mohkomliyi vo dayanigligi tomin olunan
konstruksiyalarin dogiq hesablama modelloari,
deformasiyalanmanin reologiyasinin
eksperimentlorlo  tosdiq  edilon  analtik
asihiliglari  vo  nohayst, qurasdirma vo
istismarin optimal rejimlori hesabina etibarli
istismar resurslarinin - artirllmasi  mexanika
sahasinds aktual olaraq galmagdadir [1, 2].

Izotrop vo  ortotrop  I6vholorin
mohkamlik Vo dayanigliq
xarakteristikalarinin, ayilmods kinematika vo
statika elementlorinin miigayisosinin
aparilmasl mévzunun mogsodlarindan biridir.

Mogalado T. Karman tonliklarine
Furyenin ikigat yigilan trigonometrik
siralarinin totbigi, eloco do Faylon va Riberin
dayisonlara ayrilan hollarinin tothiginin andizi
aparilmisdir.

1 Ortotrop cisimlarin elastiklik
nozariyyasinin tonliklori ~ vo onlarin  hall
sxemloari

Oxyz  koordinat sisteminin oxlarini
ortotrop cismin bas oxlar istigamotinds
yonaldok. Cismin hor bir noqgtesinds (¢
perpendikulyar simmetriya mustovisi, homin
mUstovilora perpendikulyar olan uc bas ox
oldugundan vo bu bas oxlarda eastiklik
xassolori Umumi  halda mixtolif olmalarina
baxmayaraq bircingdli, fiziki va handasi xattilik,
elastiklik  xassolori ideal elastiki cisimlordo
oldugu kimi gobul edilir. Ortotrop cisim Ugun
Huk ganunu asagidaki kimi olur:

c u n T
G -2 —Xg Yay = —

EX Ey ’ EZ i ny
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_ Oy My Hy, Tz
&y = - Oy — G, TYyz= (1)

E, E, * E, G,

_ G, Moy MZ)’ T

bz = E_Z_E_XGX - Ey GY fe sz

(1)  boraborliklorindoki omsallar 12 elastiki
sabitdon ibarotdir.

Bu sabitlor arasinda Ug¢ borabarlik
dogrudur:

Ex uixy =Ey nyx; Expxz =Ezpzg By

Lyz = Ez Hay;
Ortotrop cismlor ugin elastiklik
Nozariyyasinin tam tonliklor sistemini yazag.
Sorhod sortlori:

Ox | + Ty M+ TN = Pix
Tyd + oym+ 1y, = pyy 2

Tnl + TyM+ 02N =Py,

828)( aZgy azyxy . o
oy2  ox?  oxdy ox
0%, . o%, 0%, . Kl
oz  oy* oyoz’ oy
0%, , 0°8, _ 0%p. 8
ox*  oz°  ozox’ oz

Elastiklik nozoriyyasinin osas (diiz) mosoles
izotrop elastiki cisimlordo oldugu ardicilligla
holl edilmir. Garginliklords masalanin halli (3)
diferensial tonliklori va (1) fiziki ganunlari (5)
— do nozors aldigdan sonra yaranan diferensial
tonliklorin hollindon ibarat olur. Sorhodds
elementar tetraedrin muvazinat tonliklorindon
ibarat (2) cabri tonliklori 6donilmolidir.

Y erdoyismolordo mosolonin holli Gglin
(3) vo (5) diferensia tonliklori (1) vo (4)
tonliklori  vasitesilo  yerdoyismoalorlo ifads
edilir, sonra integrallanir. Bu halda (2) sorhod
sortlori do yerdayismolorlo ifads edilir. Tors
mosolanin holli izotrop sistemlarlo oldugu kimi
elementar olur.

Ortotrop  cisimloar  nozariyyasinin
konstruktiv ortotrop cisimlordon ibarst olan
konstruksiya elementlorinin muxtslif gorginlik
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Diferensia tonliklor:

o, Oty oOt, 0°U
+ + —p— =X
Ox oy o0z ot
ﬁryz N 8Gy . thz o ey .y @
ox oy oz ot?
a 2
ot,, N Ty +862 _p@ \;v __7
OX oy 0z ot
Kosi tonliklori:
ou ov
8)( :a_u ’ny =—+t—
OX oy 0OX
ov ov  oOw
Syzg sz=§+a (4)
LW _ow du
z 62 sz 8X 82

Deformasiyanin birgolik sortlori Kosi
tonliklarindon anir:

&YXY _ &YVZ + 8sz =2 azgx
0z  OX oy oyoz
82
L A T WP (5)
oxX oy 0z 0Z0X
a'sz _ 8’YX)’ + 6y)’Z =2 a282
oy 0z oX oxoy

vaziyyatinin todgiqginds istifadesi molumdur.
Iki qarsiligh perpendikulyar istigamotdo
elastiki xassolori  miuixtalif olan nazik divarli
lovhalorin  oyilmesi  mosolosi  ortotrop
[6vholoarin ayilmasi nozariyyasinin tonliklari ilo
holl edilir. Nazik divarli ortotrop va izotrop
[6vholarin ayilmos mosolosinds gobul edilon
hipotezalar eyni olduglarindan asas tonliklor
sistemindo yalniz Hug ganunlarinda farglor
mumkdan olur.

2. Mustavi dizbucagl ortotrop |6vhalarin
ayilmosi

Nazik divarli |6vholor olaragq gainligi
oturacaginin planda minimal tarafinin 1/5-don
kicik olan I6vhalar gobul edok: h < 1/5 min (a,
b).
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Nazik divarli [6vhonin ayilmosinin texniki
nozariyyasi Kirxhofun farziyyalorino asaslanir
[3,4]:

1. w yerdayismoasi (I6vhoanin ayintisi) |6vhonin
galinhg boyu sabit olmaglakicikdir.
2. X Vo Yy oxu istigamatindoki
yerdayismolari w-don gox kigikdirlor.
3. Duz normaar forziyyosi dogrudur:
deformasiyaya Qodar [6vhonin  orta
mustovisine perpendikulyar olan diz xatli
element deformasiyadan sonra da l6vhanin
duz xatli elementi olarag galiq

vo deformasiyadan sonra da orta Sotho
perpendikulyar olur.
4. Lovhonin orta mistovisino paralel olan

u vo Vv

ixtiyari tobogosi mustovi gorginlik
vaziyyatinds olur,
tobogolorin  bir-birine  tozyigi  nozoro

alinmayacaq doracads kicikdirlar.
5. Lovhonin materiall izotrop olmagla Xotti
deformasiyasi Huk ganunatabe olur.

Lovhanin yerdayismoalari 2
deformasiyalarinin asililig.

Forziyyalarinin 1-ci vo 2-cisindon  w-
nin u vo v-don bir tortib boylk oldugunu
nozora almagla, deformasiya va yerdayismolor
arasindaki geyri-xatti muUnasi batlardan
deformasiyalari ifado edok. Orta mustavinin
noqtalori tgun:

g l[éwr.
fox = tol = |
T ox 2\ o

2
2o, yfouf’ o

h/2 h/2
H= J' T,,20Z

—h/2 ~h/2

M, = J' c,zdz,

y = const kasiyinds oy, Txz, Txy gorginliklori
h/2 h/2

T, = _[ Gde,

S= J. 7,02,

-h/2 -h/2

burada eox, €0y, Yoxys Uo, Vo, W yalNIZ X Vo Y-
in funksiyalaridir.
3-ci  forziyoyo osSason ixtiyari nogtonin
yerdoayismoalori ilo onunla eyni bir normal
Uzorinds yerloson orta mustovidoki ndqgtonin
yerdayismoalori arasinda
oW | ow
-Z—; V=V, —-Z— 2
0 " 5x 0 oy
asilihiglarini aliriq.
(2) boraborliklorini deformasiyanin geyri-xatti
minasibatlorinds yerino yazsagq vo hoticods
(2)-i nozars amaglaalriq:
azw )
€x ::8c»(—'z———zf ,
oX

u=u

Ey =¢& 2(32VV_
y—coy "~ _ 2
v ©
B _228 W
Xy = Yoxy —6x6y

Lovhanin yan uzlarindaki quvvalar
va momentlor. Sonsuz kicik l6vha
elementinin mivazinat tanliyi. x vo vy
oxlarina perpendikulyar olmagla kegirilmis
kosiklordo daxili quvva faktorlarini gostorak.
Gorginlik vaziyyatini toyin etmok Uctin vahid
uzunluga tosir edon va gorginliyin gainliq
boyu ovazloyicisi olan quvvalor daxil etmok
dahaolverisli olur.

Hor p.m.-do oy, txz Txy gorginliklari (x
= const)

h/2
N, = jrxzdz,
-h/2

(4)

hi2
N, = I 1,02,

-h/2
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(5
h/2 h/2
M, = j c,zdz, H= I 7,20z
-h/2 -h/2
quvva vo momentlari yaradirlar. kicik elementinin  mulvazinat  sartlorini
T1, T2, S—normal va toxunan qivvalar, Odomalidirlor. Bu sonsuz kigik elementin

N1, No — kasici QUVV9|9I', M1, My - Qini
momentlar,

H — burucu momentdir. Toxunan garginliklarin
boraborlik ganununa ssason S va beloco do H
dusturlardan gorindiyt kimi x = const vo y =
const kosiklorinds muvafiq olmagla eyni olur.
(4) vo (5) boraborliklorindaki quvvalor vo
momentlor ixtiyari ola bilmozlor,
muUstavinin har bir ndgtesinds [6vhonin sonsuz

oT oT
9h, GS: GS+_2

orta

|6vhanin deformasiyasindan sonraki voziyyati
Ucln gotarardk. A (x,y) noqtes otrafinda
Olcilari dx va dy olan sonsuz kicik elementin
yan Uzlarinds tasir edon qlivva vo momentlor
uygun xudsusi toromolarlo farglonirlar, sothinda
Iso paylanmis p (X, y) > O quvvas tosir edir.
Bas vektor vo bas momentin sifira borabarliyi
sortindon muvazinat tonliklarini alriqg.

=z : =z =0
oxX oy ox oy
oM oM
1,0\ Mg oH
ox oy 1 oy  Ox 2 (6)
2 2 2y ON, ©ON
T16V2V+288W+T26V2V 1,-2.p=-0
OX oxoy oy oX oy
z oxuna @Oro bitin qlvvelorin ainmis hondasi vo statika tonliklorini fiziki

momentlorinin comi sonsuz kicik komiyyat
tortibinds  eyniliklo sifir  olur. Toxunan
gorginliyin tyy = Tyx
asason (6) muvazinat tonliklari bes diferensial
tonlik olub Tq, T, S, Hy, Hy, M1, Mo, H —
sokkiz quvve faktorunu ohato edir vo mosalo
statik hall olunmayan olur.

izotrop [6vhanin garginlik,
deformasiya vo yerdayismalori arasinda
asililiglar. izotrop 16vhonin ayilmosinin statik
holl olunmayan mosslasini hall etmok Ccilin

oy =—E | g +neor)-4 2% o

X~ 5 (0),4 oY) 4 o

2 y)=4 -2
E ( ) 02w

Gy——z 80y+},l80x —-Z —2+

1-p=|
o E [0
XY T o) Y T gy

munasibatlori ainir.
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boraborlik ganununa

tonliklorls tamamlamagq lazimdir.

Lovhanin orta mistavisino paralel olan
hor bir tobogosi mistovi gorginlik vaziyyatinds
oldugundan Huk ganunu asagidaki kimi olur

[5]:

Oy = €y +UEY )
X L MZ( X y)
E
Gy = 1 7 <8y + VSX) v Txy= G'ny (7)
—p
(3) barabarliklorini (7)-do nozors almagla:
(8)
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(8) munasibotlorini (4) va (5)-do yerino yazib
mUvafiq integrallama omoliyyatlarini aparsaqg:

T1=1 Eh2 (5OX +,Ll€oy);

Eh
T2 = 1 > (qu +,u€0X); (9)
- U
S Eh
—2(1+ﬂ) Yoxy
2 2
Mlz_D( 8_;V+lu@_;v ):
OX oy
2 2
M, =-D( Zy—;VerZ—ZV );
X
2
H = -D(1- u)
oxoy
3
Burada D:L2 - lévhonin
12(1-p%)

ayilmodo sortliyidir.
(9) tonliklarindon momentlarin ifadslarini (6)
sistemindo iso 3-cU  vo 4-cu borabarliklori

nozors alsaq,
N, =-D-2v2w
OX

- —D%VZW (10)

1

N2—
aariq.

(8) munasibatlorinds (9) tonliklorinin nozara
ainmas ilo gorginlik vo quvve faktorlari
arasinda

T 12M
ze_h1+ h3lz
T, 12M
__2 2
Gy— h + h3 Z (11)
S, 12H

munasibotlorini alarig.

Lovhonin ayilmo mosolasinin olverisli
sxemi osas mochul olarag w (x, y) ayintisi vo
guvvalarlo

2
n-nlE,

oy

2

OX

2
s__n 9 F
OXoy

munasibati ilo toyin olunan F(x,y) gorginlik
funksiyasinin secilmosi olur [6]. Bu sxemin
effektivliyi onunla izah olunur ki, ayilmo
elementlori w vo F funksiyaari ilo ifado
olunurlar. Homginin (6) mivazinot
tonliklarinin 1-ci vo 2-cis avtomatik 6donir,
homin tonliklor mistovi gorginlik vaziyyatini
xarakterizo  edir.  Demoli, vyaniz (6)
tonliklarindan besincisinin halli Vo
deformasiyanin birgolik (kasilmozlik) sortinin
O0donmoasi galir.

azw 82w

2 2 2
0% ox .\ 0%egy  0™Voxy _ 02w
oy oy?  oxdy | oxdy

O0or  €ox, Eoiiy Yoxy deformasiyalarini  (9)
dusturlarindan  Tj, Ty, Slo ifado etsok vo
onlari (13) birgalik sortindo nozors alsag vo
guvvalarin  (12) asihiliglarindaki ifadslorini
yazmagla osas tonliklorindon birini alariq,

ikinci tanliyi (6) sisteminin sonuncu tonliyinda

2.9 82F azw

6x2 6y2

(13)

T1, T2, S, N1, N2 —ni (12) vo (10) borabarliklori
ilo ifads etmoklo alinq:

2
2 2 2
VZVZF:E o“w _8 W'aw
oxey | ox2 oy?

0%F o%w  o%F o%w

DvVev

w=p+h : -
6y2 ox2

oy oy + o2 o2 ) (14)
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izotrop lévhonin oyilmesinin osas sistem
tonliklori olan xUsusi tGromonin geyri-Xatti

diferensial  tonliklori T.Karman tonliklori
adlanir.  Bu tonliklor ~ ham  ayilmo
mosololorinds, hom  do dayanigliq

mosolalorinds istifade oluna bilar, ¢lnki
mivazinat tonliklori deformasiyadan sonraki
sonsuz kicik elementinin gorginlik vaziyyati
ucln tortib olunur.

Karman tonliklorinin  holli  verilmis
sorhod sortlori daxilinds molum olarsa, (12),
(9)-un sonuncu U¢ tonliyi vo (10), (11)
tonliklorinin kdmoayi il ayilmonin bitin qlvva
elementlori toyin olunar. Umumi halda melum
sorhad sartlori ilo Karman tonliklori holl edilo

0°F o*w  0°F o°w

Islonilmomisdir. Gorginlik vaziyyatindon asili
olarag, homin tonliklordo  sadoslogmalor
aparmag mumkun olur.
1. Oyintinin giymati kicik oldugda Ti, T2, S
guvvalarinin ayintiys tasiri nozora ainmazsa
(14)-Unikinci diferensia tonliyindan
DV2v2y = p(x,y) (15)
alinar. Bu halda l6vhs sort 16vhe adlanir va
ayinti gorginlik funksiyasi F(x,y) — don asili
olmadan toayin olunur.
2. Kicik oayintili cevik l6vholords (sonlu
sortlikli) ayintinin kigik olmasi sobobindon w-
Ya Nazoran
geyri-xotti hodlori (14)-Un 1-ci tonliyinda
nozars almasaq

bilmir, togribi holli Usullari da kifayat
2 2
DV2yaw =p+h SF.OW
oy® oX
Boyuk oyintili cevik l6vholorin  gorginlik

vaziyyati (14) tonliklorin tam sistemi ilo ifado
olunur vo ayinti ilo Ti1, Tz, S quvvalorinin
garsiligl tasirini nazors amaq lazim galir.

. + .
X0y oxoy ox* oy®

2
2 2 2
v2v2F_E ow | o"w 0w
OXoy ox2 oy?

0%F 0%w  0°%F o%w
. + .
oxdy 0xdy ox2 py?

0%F o%w
ay2 8x2

T:=T,=T, S=0oldugdaiso

2 P

\Y W=—? (18)

(18) tonliyi cubuglarin xalis burulmasinda
Prandtl analogiyasinin apariimasinda istifado
edilir.

3. Duizbucagli sort I6vhalarin ayilmoasi.

p = p(x,y) intensivlikli paylanmis yuk
adtinda olan dizbucaglt sort [6vhonin
ayilmasina baxag. Verilmis sorhod sortlori
daxilinds sort |6vhonin ayintisi (15) tonliyi ilo
toyin olunar. Aciq sokilda:
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] (16)

3. Oyilmaods sortliyi kigik olan mitlog gevik
l6vholor (membranlar) yalniz Ty, T2 vo S
guvvalarinin tasirine moruz galir.

Oyilmads sortliyin D=0 giymetindo
Karman tonliklori

p (17)

o4

W 64

4
Lo OW +8 w _ p(x,y)

x*  ox%y? ot D
(29) tonliyinin duzbucagl 16vhs Ggiin hallini
W = Wg + Wy (20)
Kimi axtarag. Buradawg - (19) tonliyininp =0
sortinda alinan bircindi tonliyin halli, w; —
(29) tonliyinin har hansi bir xtsusi hallidir.

Duzbucagli [6vhanin mustavi
mosolosinin  trigonometrik siralarla  halline
muvafig olmagla Faylon va Riberin goarginlik
funksiyasi Uguin toklif etdiklori analitik

o0 o0
% fn(y)sjn”fiX va% fn(y)cos 2

(19)

f
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xUsusi
Sorhad

hollori  kombinasiyasindan ibarot
hollordon istifads etdikdo ixtiyari
sortlorinin édonilmosi sadolasir [4]

pob

E=x/a, n=y/b, y= bla, a, = nny, Bm=mmnl/y isara
etsok, Wo (€, 1) halli

Wo=—7 {ao + b0<“:,,+c0n+d0§n+21o [AlmXZm(1—§)+A2mX2m(§)+ A3mxom(1—§)] }+

n D

+{A amtom (&) [ Ban %20 @~ +Ban %20 () +Ban on @~ +Bapn Zon (n)s'”zn’f)} (21)

m

Burada po — xarici quvvo intensivliyi
Olglistinds parametr ao , by, Co ,do , Ajm, Bjn (]
=1,4) ixtiyari sabitlor, misbat tam adodloar, yin
M) - anvVom -donva yim(€) iso Pm Ve & -don
asili olurlar.

(2+ apcthop)shapn —apmchapmm

Xon(n) = 2o,

xim (§)-ni (22)-don amag Ucglin on=Pn, N=§
gobul etmoak lazimdir. Anoloji olaraq yon (1-1),
x2n(1m),  xom (1-E), %im(1-€)-in almag Uglin
uygun funksiyalardan va § - ni, 1-n vo 1-§
ilo ovoz edirik.

(19) tonliyinin xususi hollini ikigat sira kimi
axtaraq:

m2+n2v2

2
s ( n2y ) bmnsinnnésinmnnzp(;—’y)

m=1n=1

Bu tonliyin sag torofini ikigat Siraya
ayirmagla siranin eyni hodlori tgtin hor iki
torafin myqgayisosindon

P
N 1111 E— (24)
(m2 + nzyz)2
burada pmn — Puy)/Po funksiyasl tglin Furye

sirasinin amsalidir va

o =4[ [ FTX y) sinneEsinmandédn (25)
00 0
bmn- Nin (23) ifadslarini xtsusi hallinds nozara
amagla

4 : .
PP™ » % Punsinmm-snnr

W, =——
1 %D mitn=aa 2 2)

26
(m2+ny (29

sha

xon M) = %on(n) - sh—rm
On
(22)

Pb? o

o
W, = sin n& sinman (23)
1 4D 1

Brmn — mochul omsal dir.
(22)-ni (19)-da nozoro adag, & vo m -nin
ifadolorindon istifado etmokla by, 1 toyin
etmok Uciin tonlik aliriq:

0

(20), (21) vo (25) I16vhonin ayilmosinin
hollidir.

(21) hellindo sokkiz grup Ajm Vo Bjn sabitlari
istirak edir, 16vhonin dord yan Gzlorinin hor
birinds iki sorhod sorti vermoklo onlari tayin
edirik. Yanz  (25) xiOsus holli p(x,y)
guvvasindan asili olur.

Ao, bo, Co, dp sabitlori I6vhonin  king
nogtalordoki  ayintilorini  xarakterizo  edir.
Kinglor  ayilmo  prosesinds  horokastsiz
gaarlarsa, hamin sabitlar sifira borabor olar.

4. Sort dizbucagl ortotrop [6vhonin ayilmoasi.
Izotrop 16vhanin ayilmosinds gobul edilmis

Kirxhoff farziyyslori nazik divarli ortotrop
|6vholor Ggln do quvvods galir. Forq yaniz
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ortotrop voa izotrop I6vhonin ayilmasinin asas
tonliklarinds Huk ganununun ifadslarindadir.

Materialinin ortotroplugunun bas
istigamatloari [6vhonin yan Uzarino paralel olan
vo bitin noéqgtolorinds  bas  ortotropluq
istigamatlari eyni olan sort ortotrop I6vhanin
(nazik gainhgli  vo duzbucagli  hondosi
formada) oyilmosi mosolosini arasdirag. Sort
|6vhonin  ayilmosine yalniz kasici  (enino)
guvvalor tosir etdiyindon, ortotrop sort
lovhonin Ty, T2 vo S quvvalarinin sifira
borabor olmasini farz edok.

(1.1)-do ortotrop cisimlor Ggln Huk

ganununu  garginliklars  nozaran  hall

etmoklo
Ox = Ex +UsE ,

1— My ( 2 Y)
E
y —
Oy = ey + UiEx |,Txy=Cyx Q)
L et

airig.

Hondosi minasibatlor izotrop material
Ucln oldugu kimi galir.

Oun 1 ow Ng 1 ow 2 AUy Ng aw ow
X~ Tol a0 | CoyT =, TS| Ao | Yoxy T ot T A @)
oX 2| oX oy 2\ oy oy oOX ox oy
u:uo—z%, v:vo—z@ 3
Ox Oy
Ex =€ —Zj ey =¢€ —Zj =g —2282—W 4)
X = &oX ax2 1 By &gy ay2 » YXy = Eoxy oxay
Deformasiyalar  birgelik sorti  (orta arasindaki  asagidaki  diferensial  tonliklo
Sothin deformasiyalarti) deformasiyalar olagodar olur
0%y Oty 0oy [ O°W ’ _o'w dPw ©)
oy>  ox*  oxoy \oxoy) ox* oy?

(D-(5) tonliklori deformasiyalarin birdan kicik
oldugu vo ayintinin elo giymotlarinds dogru
olur ki, bu halda bucaglarin sinus va
tangeslorinin giymatlarini homin bucaglarin
radianlarla giymatlorine  borabor  goturdls
bilsin.

Lovhonin  yan  (Uzlorino  pardel
kecirilmis kosiklorda qUvva vo momentlar vo
eloco do [6vhonin sonsuz kigik elementinin
mivazinatinin (statikasinin) tonliklari uygun

olmagla (1.4), (1.5) va (1.6) tonliklori olarag
ortotrop [6vhoalor tglin do dogru olurlar. (4.1)-
(4.4), (1.4)-(1.6) tonliklori va T1;=T,=S=0
sartini nozara amagla anizotrop l6vhalar Gglin
analoji cevirmoalarls ainar:

64

W+2D

oxd T3 k22

a4w 84w
+D =p(x,y) (6)
2 8y4

Dy

2 2 2 2 2
0w 0w 0w 0w o“w
M,=-D +u ; M,=-D,| 6 +u s H=—(, —pny))—— (7)
1 1{ aXZ 2 WZJ 2 1[ 2 8y2 2 6X2J 1 "2 OXoy
3 3 3 3
N, =-D, 0 ‘:’3"+61 2 W2 . N,=-D; 526—‘;)‘%5167"" 6)
oX oxoy oy ox <oy
3 3 3 3
=D W5 W | - p|s, W5 W 9)
oX oXoy oy ox“oy
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Oyilmanin parametrlori Uglin izotrop E,h®
materialdan gétirilmis anlayislar saxlanilib 2= 15 (-,
vo onlarin ifadolori asagidaki kimi olur: 12
_Gh?
Dy =
—_ Elh3 . 12
1 - -, 1
12 (L ) herada
D3z =2Dy + DlHZ =2Dp + DZMI; 01 = D3/D1 , 00 = D3/D1 , 03 =201 - W2 (10)

Burada D;,D, - x vo y oxlarl istigamotdo

l6vhanin ayilmodaki  sortliyi, Dy — burulmada

sortlik; Ei, Ez, i, pz — l6vhonin toraflorine
paralel olan bas oxlarda ortotrop [6vhanin
boyuna elastik modullari vo Puasson omsallari;

12M1~z
Ox = h3
Ortotrop l6vhonin hesablanmasi tosir
edon molum  p(x.y) yukinin vo verilmis
sorhod sortlorinin  daxilinds (6) diferensial
tonliyinin - hallina  va (-9 va (1))
dusturlarindaki ayilmo elementlarinin
hesablanmasina gatirir.
(6) tonliyinin hallini izotrop l6vhado
oldugu kimi ikigat Furye sirasi kimi axtarmaq
olar. Bu halda by, omsallari

12M, -z
2

y Oy =——% —
y h3

5‘4W1 84W1 64
+20 + 82

o 22

y° D

wo(x,y) (3.21) formasinda verildikdo (12)
tonliyini xUsusi hallinin wy(x,y)-in

o0 00 . .
Y. 2 bmpsinnrcsinnmn
m=1n=1

4
w 0
1Y) o

G - 16vhonin mustavisindo materialin stirtismo
moduludur. Sort ortotrop nazik gainhigl
ortotrop |6vhonin ayilmods gorginliklori (2-

11)-do  izotrop  lovhonin  gorginliklari
12.H-z
y Txy = h3 (11)
bmn = T
(m2 + n2y2)2

dusturundan forgli asililiglatayin olunar [7].
Dogrudan da, agor w = wp + wj

umumi  hollini  (6) tonliyinds yazsagq vo

(3.21) hallinin

V2 V2w = 0 biharmonik tonliyini 6dodiyini

Nozors alsag, riyazi gevirmodon sonra aliriq:

o4

Yo o)

1)W+ (1— 52)— (12)

8y2

sirasl formasinda apariimasina gotirilir. (12)
tonliyinds (3.21) vo (3.23) dusturlarini yazib
sonra hamin tanliyin sag torofini sinuslara gors
ikigat sira kimi ayirsaq siralarin boraborliyin
hor ki terafinds hadbohad miigayisasindan

bmn - % Y mn {dlm”(Alm - (_ 1)nA2m + d2mn (A3m - (_1)nA4m>_ % [dzmn (Blm B (_1)m an)+ J}

mn

+ dlmn(B3n - (_1)m B4m)

(13)

haradaki
D= n* + 28:0°m%y? +8, m*
4 4 2
2ymn ny
= . d =1-38,)+2(1-64):| — | ;
Ymn Amann 1mn ( 2) ( 1) (mj
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2
Aoy =—2(85 = 8) +(1-3,) (%j A =(mP 4?2, (14)

11
Pn=4] | I:tx’y}sin nngsin mrndédn
00 PO

Nazik galinligli soth ortotrop [6vhonin ayintisi:

4D 0 ) _
T2 1+ Y ¥ bpnsinnrésinnan
m=1n=1

olar.

® .. mmn X
4 +bE+C+dEn+ Y Oom(§)Sn—=+ X Ppon(M) +
e R e e O 2 g omVT 22

sinnng

(15)

Don(N) = Bin x2n (Im)+ B2n x2n (M)+Bszn xon (1-1)+ Ban xon ()

®om funksiyasl Bjn, an, M- NI Ajm,, Bm, & ilo
avaz etmokla @, —don aliriq.

Bmn (13) dusturundan toyin olunur vo P,
omsalindan hom do Ajm Vo Bj, amsallari
ixtiyari sabitlor olaraq l6vhonin dord yan

2

w = 8_\/2v =0 (x=0vo x=a)
OX

w = w _ 0 (y=0vo y=Db)
OX

(15) hallinds (16) sorhod sortlorini nozars alsaq
w=0 sortindon
Ao =bo=Co=do=A3zm=Asm=B3=Bar=0
2
Z—VZV =0 sortindon Ajm=Aom=0
X

pb*
w=",
T D

n=L3,...

(13) borabarliyindon

R 2n
an: Dmn —_'Ymndlrnn Bln (18)
mn M

ainir.
(17) ifadosini diferensiallassaq y=0 vo y=b —dbo

W= w =0 sorhod sartindon
oy
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0 sinnré
B 1-n)+ 5 5
Z 1n[X2n( n) in(n) n2y2 m:],3,n:]2.,:3,

torofindo  verilmis sokkiz sorhod sortindon
toyin edilmalidir.

Mintozom p tozyiqgi ilo dizbucagli
sart ortotrop l6évhanin ayilmosinds y=0 va y=Db
sort  baglanmis toroflor, x=0 vo x=a sort
kontura sorbost oturmus yan toraflor olsun.

Bu halda

(16)

Oyilmods |6vhonin markazino nazaran
simmetriya sortindon B1,=B,, olar vo (15)
dusturun-da m va n-in tok giymetlori galar. po
=p oldugundan

o0 o0

Pbmn sSinnrésin nnn:l} a7

m o0
B nT "7\ mbmn
: (P(a) m;,

(18)-don byn-in ifadasini nazors alsaq

B1n= p/S , haradaki
Pn =
¢(o) m=I3,... Dy
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5 _14 207 5 d (19)
y p(o)m=T3,.. ‘M 1mn

Beloliklo, pmi=16/7* mn, (14) ifadolori
(19) ifadalori vasitesilo Bi, —in hesablanmasi
Ucln lazim olan bitin komiyyatlor toayin
olunar. Sonraki merhslods (18)-don by tayin
edilir. Malun By, Vo byn-lor Uclin iso (15)-don
ayinti (7) vo (8)-don iso diger ayilmo
elementlorini  toyin edirik. (12) diferensial
tonliyi  10vhonin  deformasiyadan  sonraki
vaziyyati Uglin tortib edildiyindon 16vhonin
kicik ayilmosindo homin tonlikdon istifada
edilir. Lévhonin dayanigliq mosolasi verilmis
Sorhod sortlori daxilinds quivvo faktorlarinin
(T, Ty, S , H) doyismosinin molum
ganunlarinda (12) diferensia tonliyinin
sifirdan forgli  (w(X,y)=0) hallinin tapiimasina
gotirilir.

Axtarilan  holl  Flryenin  ikigat
sinusoidal yigilan sirasi kimi opraksimasiya
olunur vo mosolo elastiklik daxilindo hall
edilir.
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Pedepar

B OOJIBIITUHCTBE CITy4yaeB
TPaIUIIMOHHBIE PAaCUETHBIE MOJENH IUIACTHUH

u o0osiouex MOJTyYEHBI BBEJICHUEM
JIOTIOJTHUTENBHBIX ~ THIOTE3,  YIPOIIAIOIINX
HCXOJHbIE ypaBHEHUS TPEXMEPHOT0

nehopMUPYEMOTo Tena.

B pabGore Ha ocHOBe MpHUKIATHON
TEOPUH  YIPYTrOCTH U30TPOITHBIX u
AQHM30TPOIHBIX TEJl MPUBEICHBI 3aMKHYTHIC
CHUCTEMBI ypaBHEHHHA HanpsHKEHHO-
ne(opMHUPOBAHHOTO COCTOSIHUSI TIPSIMOYTOJIb-
HBIX ITUIACTHH, HAarpy>KeHHbl CHJIOH Kak B
IUIOCKOCTH TUIACTHH, TaK K€ M HOPMAaIbHO K
HHM.

[Tokazansl ~ BO3MOXKHBIE  PEIICHUS
Qg depeHInaTbHbIX YpaBHEHUI TUTS
omnpeneneHne mporuda TuacTiH (ypaBHEHHE
Kapmana) CXOJSAIIMMUCS JIBOMHBIMHA
TPUTOHOMETPUYECKUMH psimamu  Dypbe
MPOaHATU3UPOBAHbl BapUAHTBl TPUMEHEHUS
MeToza pazzeseHus KOOPIMHATHBIX
nepemMeHHbIX (MeToz0B Daitnona u Pubbsepn).

Koadpdurmmentsr muddepenmnuanbHOro
ypaBHEHHS s OnpeAelieHus u3ruba u
YCTOMYMBOCTH  AQHMW3OTPONHBIX  IUIACTHUH
COOTBETCTBYIOT ~ aHAJOTMYHBIM  KOX(PPHUIIH-
€HTaM HW30TPOIHOM IIACTHUHBI.
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The analyses of carrying capacity and
stability of right-angled anisotropic plate

Y.E.Achmedov, Yu.M. Sevdimaliyev,
I.R.Nasibov, R.H.Babayeva

Abstract

In the mayor cases traditiona
calculation models of plates and shells were
obtained by implementation of additional
hypothesis, ssmplifying the initial equations of
three-dimensional deformed body.

On the base of applied theory of
isotropic and anisotropic bodies there are

UOT 539.3.01

shown the closed systems of equation of
stressed —deformed conditions of right-angled
plates, force stressed both in plate plane and
normally to them.

There also shown the possible decision
of differential equation for plate trough
(Carman equation) covering by Furie double
trigonometric row and analyzed the versions
of application of the method of coordinate
variables divison (Faylon and Ribery
method).

The coefficients of differential equation
for orthotropic plate are analogical as for
isotropic plate.

QEYRI-XOTTIi DEFORMASIYA OLUNAN QRUNT OzUL
UZORINDO® YERLOSON DOMIR - BETON LOVHONIN
HESABLANMASI

Y.M. Sevdimaliyev, B.S.Adig6zalov, Q.C.Karimov, I.V.ismayilova, V.H.Hamidova

Mulki  vo sonaye  obyektlorinds,
muxtalif toyinatli hidrotexniki  qurgularin
govds, fundament, bindvro vo diger
konstruksiya  bloklarinda damir-beton voa
polad-betondan monolit formada
layihalondirilmis va insa edilmis nazik vo galin
divarl duzbucagli [6vhalor uzun muddstli (on
illarlo) istismar olunurlar [1].

Isdo grunt Uzarinds svay va blok ayaqli
gurgularin ~ fundamenti  olan  I6vhalarin
yukgotirmo  qabiliyyatinin  tayin - olunmasi
Ucln deformasiya olunan cisimlarin kontakt
mosolosi  hall edilir. Lovhonin armaturlari
elastiki cisim, beton matris iso Xotti-irs
elastiki  muahit  gobul  edilir.  Qruntun
deformasiya olunma ganunu olaraq geyri-Xatti
irsi plastik muhitin fiziki asililigl géturlUr.

Mogalado alinmis tonliklor sisteminin
odadi hall tsullari tgtin algoritmik prosedur va
opraksimasiya tokliflari verilir.

|. SUriincaklik halinda damir-beton [6vhanin
ayilmasinin asas tonliyi

148

Planda olcllori 2a-2b vo qgainlig
h s%a (a<b) olan lévhe gétiirak. Bu halda

nazik divarli konstruksiyalarin hesablanmasi
dusturlari totbiq edilir [2].

Lovhanin bir nego gat armaturlardan
ibarot daxili sobokoya malik olmasi va
armaturlarin ox va oy oxlari istigamotinds eyni
diametrli qurasdinldigl forz edilir. Armaturlar
gorginlik voziyystinds hom do  ayici vo
burucu momentlarin tosirlarini gobul edirlor.

Armaturlarin - nisbi  uzanmasi  vo
surtsmo bucaglart gorginliklorlo Huk ganunu
ilo olagali olsunlar
o, =E g,
cSyi =E 8yi (1)

1
Tyi =G Yy 1 indeks  armatur gobokosinin

gostarici ododidir.

Loévhonin beton torkibi G¢ln  Xotti
surincaklik ~ nozoriyyasine  tabe  olan
deformasiya olunma ganununu gebul edok, bu
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sortlo ki, betonun E elastiklik modulu va
Puasson omsall zamana gora doayismoz gobul
edilsin.

Mustovi gorginlik voziyystinds olan
beton cismin gorginlik vo deformasiyalari
araligindaki asililig sturincaklik hal Ggn:

(1+ L)Gx (8 +ve )
—V
@+ L)csy = 1_?/2 (sy + vsx) 2
E,
(1+ L)‘ny 2(1 )YXY
Burada L — zaman operatoru olmagla
ta(p
L()=—|—"%( )d 3
O=-[Z ) ®)
t, vo t - movafiq olarag baslangic va

cai  zaman anidir, ¢, -  betonun

surtincakliyinin xarakteristikasidir.

Duz normallar hipotezasi-Bernulli
hipotezasi vs kicik deformasiyalar Uctin Kosi
tonliklarinin totbiqi ilo 16vhonin sonsuz kigik
elementinin deformasiya tonliklori asagidaki
kimi olacagdir:

Ez 0w
(1+ L)Txy =—— 2
1-v* oxoy
2
Oy :_EiziaaT\iv ()
2
oy = -E;z, aé’y_\gv
o*w
Oy =-2GE,z,
Oxoy
Lovhada yaranan garginlik

komponentlarin ekvivalent oldugu ayici vo
burucu momentlorin ifadslori:

M, J.G zdz+) o,Fz,
M =jozdz+zc... (6)
M, I ZdZ+chrXyl

F, — vahid uzunlugda paylanmis armaturlarin

en kosik sahasidir.
(4) boraborliklorindoki  bitin hadlor Gglin

j( )zdz integrallama omoliyyatlarini aparaq

Vo hoticads (5) Vo (6) borabarliklarini nozors
alsag son notico olarag asagidaki munasibotlor

Ez (0w o°w alnar:
(+L)o, =—= (axzwayzj (@
2 2
(1+L)o, = -2 W, OW
1-v2| oy X
o*'w o’w  o*w
@+L)| M +Ed=— |= 25| —5 +Vv—y
OX 1-vo\ ox oy
2 2 2
(RN VI SR L P ™
oy 1-v2\| oy X
(1+L)[M +EJ, an Bl (1) 0w
G, 1-v " oxoy
burada
3
J= z Fz,z, szngzf; Jszjzzdz=112;
b
uygun olarag armatur vo betonun p.m.-nin (7) tonliklor sisteminin  birinci

(vahid uzunlugunun) otalot momentlaridir.
Riyazi minasibstlords  tosadif  edilon
integrallar 16vhonin butin h galinligina gora
gotaraldr.

2
tonliyindon iki defo x-a goro (%J iking
X

2
tonliyindon iki dofo y-o gors % Vo Uclincl

149



Elmi asarlar, 2009(25)

Neftqazlayiha

tonliyindon oavvalco Xx-9, sonra iso y-o goro
toromo alsag vo ainan har Ug barabarliyin sag
Vo sol toraflorini torof-torofo toplasag, domir-
beton |6vhonin  ayilmosinin  diferensial
tonliyini amis olariq. Alinmis boraborlikds
|6vho elementinin muvazinatinin:

M, M, M

X 42—+ —L=qx,y,t
v K oy ax,y, t)
diferensial tonliyini  nozoro alsag, Xtti

surtincaklik deformasiya prosesinds domir-
beton l6vhonin yerdayismolords diferensial
tonliyi:

4 4
%i‘:" +2D aj%"yz +D ‘Zy‘ﬁ’ —(1+L)(x.y.t) (8)
olar.
Burada D= Eb[l b S+ (1+ L)J} :
-V

Dszb[lJb2+(1+ L)J} - uygun olarag

[6vhanin

9yilmo va burulmada sortlikloridir.

z va z, ordinatlarinin tayin olundugu
neytral tobagonin vaziyystini  toyin etmok

Ugln tosir edon bitin quvvolorin X ba y
oxlarina  proyeksiyalar  cominin  sifira
borabarliyi ilo ifads olunan mlvazinat

tonliklorini yazag:

[o,dz+ 0,F=0 9)

J.GdewLZ:csyiFi =0
(5) borabarliklorini  proyeksiya tonliklorinds
Nozors alsaq:

o*'w
J-GXdZ = Ebs?
2
[o,dz= Ebs‘gy—"zv (10)
integrallarin  ifadolorini aarig.  Burada

S= Z? Fz -isaro edilmisdir.

b
(4) sisteminin ilk iki tonliyindo

j( )dz

integrallamasini  aparsag vo noticada  (9)
mlvazinoat tonliklarini nozors alsaq

2 2 2
@+ LEsIY - - _Ebz O v 2
OX 1-v°{ ox oy
(11)
o*w E, (0°w _0°w
Q+L)E, —5 =—25| Z +Vv—7 Izdz
oy 1-vo{ oy OX
(11) tonliklarinden X vo y neytra oxlarinin Izdzz(lJr L)(l—v2)5=0 (12)

vaziyyatlori zamandan asili olmagla borabar
hom do forgli olurlar. Bu oxlarin forgli
durumda olmalari hesablamalarda catinliklor
yaradir vo z ordinatinin hor bir tobagenin
hesablamasinda farglondirmoalarini talob edir.

odur ki, iki ortogona x vo y oxlari
oavazino materialin hor hansi  bir neytra
tobogosinin  gbtlrilmasi  forziyyasini  gobul
edirik (11) boraborliklarindan aydin olur ki, bu
forziyyonin (hipotezanin) dogru olmasi tgtin x
bo y oxlarl boyu deformasiyalarda garsiligl
tosiri  muioayyonlosdiron puasson omsalini
yalniz ikinci toplananlarda v =0 gobul etmok
kifayotdir.

bu halda yalniz bir tanlik olar:
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Indi kémokgi 7 vo ¢ oxlarini daxil
edok va 7 oxundan neytral tobogenin &,

mosafosini (I6vhonin yuxarl sothindan) toayin
edok:
2=8-8,(t), z=E-E.(t)

Odur ki,

s= X g Rl -6 01= X g e 6., (0F
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Jacz- | ZE—;E[& e Oae=" 0

0

o

F ¢ —armaturlarin har birinin [6vhonin
vahid uzunlugunda  getirilmis en kosik
sahosidir:

E
F=_—"F
Z Eb [
Sonuncu U¢ ifadslori (12)
nozars almagla

tonliyindo

s @) TE e -5, 0 |0

2
neytral tobagonin voziyystini  toyin  edan
tonliyi alarq.

Noticods, sado riyazi  cevirmo
noticosinds

0,5h% + (1+ L)(l—vz)zs Fg,

Glt)= h+(@+L0)1—v?)F — @

Zaman doyisdikca neytral tobogonin
iralilomo harakatinin stirtincaklikdon asililigini
aariq. Loévhonin  gorginlik-deformasiya
vaziyyatinin hor bir geyd olunmus zaman ani
Ucln ayri-ayriligda hesablanmasinin vacibliyi
(8) va (13) tonliklarinds ifads edilmis olur.

2. Irs dastiklik nozoriyyasinin kohnolmo
nozariyyas ilo avazlonmoas hainda |6vhonin
hesablanmasi

Tutaqg ki, 16vhays 2a-2b-h tosir edon
yuklor zamana goro sabitdir. Bu yuk halinda
uzun middotdon bari insa edilmis dizbucagli
beton (domir-beton, polad-beton) |6vhonin
hesablanmasinda irs  elastik nozariyyas
surtincaklik asas texniki nozoriyyss olan va
eksperimentlorlo  tosdiq olunan  koéhnalmo
nozoriyyosi  ilo [3] ovez oluna bilor.

Gorginliklorin vo momentlorin (1.4) vo (1.7)

borabarliklorindoki ifadolorini asagidaki riyazi
miinasibatlorlo vermok olur.

y 1_ 2 ayZ 8X2
2

1y = 1-v) 2

Yoo1-v OX0y

E.J 0w E.J o*w
My == TEI e _( —tvb2+EbJ) ?
2,
Mxy = _Et—\]bz(l_ V) d Wz
1-v oxoy
Burada
E = E,
1+ Prt,

Neytral tobogonin voziyyatini
edon dustur asagidaki soklo distr:

tayin

0,5h? + (1— VZ)ZE Fz
&ni(t)= = )
h+(1- VZ)ZE' Fz

t
|6vhonin ayilmasinin diferensial tonliyi

4 2 4
Dta_vz\ll+2Dbt ow +D, ‘ VX = q(Xy) 3
0 oxoy oy
haradaki
D, =E _bv2+(1+<ptt )J}
] ()
Dy =E| =+ L+ (ptyto)\]b}
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(D) - (4) dusturlart istonilon zaman t
ugln dogrudur. to baslangic vo betonun
surtincaklik deformasiyasinin sonuna mivafiq

E =E,.D, = Eb(l b, Jj

olan t=oo0 (nozori olaraq sonsuzluga borabor
olur) zaman anlar Ggln:

2

t=0 olanda ] -
D, = Eb(l_bvz +JKJ
Eb
t=c0  olanda E,=E, =
1+,

J
D,=D, = EwL b +(1+(pw)J}

J
Db‘:Db‘”:EL b 2+(1+<pw)ﬂ

Xarici quvvalor zamana goéro doyismoz
gobul edildiyindon hesablamalari 16vhanin va
gruntun uzunmuddatli deformasiya
olunmasinin baslangic vo sonuna muivafiq
aparacaglg. Bu zaman araliginda (intervalinda)
surtncoklik deformasiyasi prosess monoton
olarag stabillasir.

Lovhanin elementar hissosinin
mivazinat  sartlorindon Q, vo Q, enino

guvvalari malum dusturlarlaifads olunurlar

o - oM, oM,
o oy
_ oM, . oM.,
Yooy OX
Bu ifadolords  momentlorin (1)

dusturlarindaki asililiglarini nazors alsaq,

E 3 E 3
Q. =— tJb2+EbJ avsv_ tJbz_ 8W2
1-v ox> 1-v° oxoy
EJ, 0w (EJ, o°w
=— : — +E,J
=T oy (1—% o ox® ()

3. Qeyri-xatti grunt Gzarinds domir-beton
l6vhanin ayilmo mosolosi
Qeyri-xotti deformasiya olunan grunt

Uzarindo 2a-2b-h (h < gj duizbucagli
|6vhonin ayilmosinin diferensial tanliyi
o'w o'w o'w

ow _ _ 1
o +2D,, oy +D, Y. a(x.y)-p(x.yt) 1)

D

t zaman arqumentinin (1) tonliyinds t =t, vo
t = oo giymatlarindon birini adigl nazars ainir.
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Bu anlara uygun olan sortliklor (25) vo (26)
boraboarliklori ilo tayin olunurlar.

Burada p(x.yt) gruntun Iévhonin
Ssothino  tozyiqginin intensivliyidir. Qruntun
reaktiv tozyigi hotta sabit xarici quvvalor
halinda belo zamandan asili olur va bu
asililigin zamana gbro monoton stabillogon
olmasi eksperimentlor noticosindo gostarilir.

3.1. Irsi plastiklik nozeriyyssinin gruntlara
totbiqi

Bir oxlu deformasiya prosesinds aktiv
yuklomods  nimunodo  deformasiya  vo
garginlik arasinda
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fe(t)]=ofL+6(t—t, )] @)

fiziki ganunu dogru olur [4]. Irsi plastiklik
anlayislarinda 9(t —t,) zamanin funksiyas
olub

0 t=t,
0 t—> oo

0

e(t—to)={ ®

Qruntlarda stiriincaklik prosesi homiso mohdud
oldugundan sonlu 8 « giymoat alr.

Tocriubolor gostorir ki,

fe(t)]=ke™(t)

gotirs bilor. Burada k omsali gorginliklo eyni
Olcllt omsaldir. Sabit gorginlik halinda

m 1
e(0)= L0+ 0(t-1,)] @
Goarginliyin zamana goéros doyisdiyi hallarda

e"(0)= a(t)_j@‘)g;f)a(f)df ©)

Qrunt ndmunolori  Uzorindo  mixtalif

gorginlik  vaziyyatlori halina uygun (xalis
surtismo, kompression sixilma, bir oxlu
sixilma)  eksperimentlorin  aparilmasinin

naticalari malumdur:

m =1,685 k =816-10*MPa

Demali, dogrudan da grunt geyri-xatt
deformasiya ganunu ila riyazi modelloso bilor
Vo ganun plastik 1rsilik ganunu ol ur.

3.2, Qruntun  geyri-xatti  suruncaklik
deformasiyasi modelinin nozars alinmasi

Grunt ossasin modeli Huk ganunlarinin
geyri-xatti minasibatlorlo verilmasindan ibarat
olur:

o, =kl T, =Ky, T, =Ky @)

Forz olunur ki, qgrunt mioyyan
istigamatdo (z oxu istigamotinds) yUklonir,

belo yUklomo bir gat adlandirilir. (7) tonliklori
P.L.Pasternak-B.Z.Vlasovun bir layh
iKiparametrli modelinin geyri-Xatti
modifikasiyasidir [5].

Grunt osasin  nogtalorinin - yerdayismosi
hagginda Vlasovun kinematik forziyyosing
osason W (X,y) oyintis  Ugln asagidaki
diferensial tonliyi alariq:

ow[" o*w  |ow[™ o*w
+

x| ox* |oy| oy =p(x.y)

m
cw™-c,m

Cc,,C, - uygun olaragq sixilma vo surtsmo
omsalarl, p-gruntun sothino olan tozyigin
intensivliyidir. Strdncakliyin nazera alinmasi
tcin (7) boraborliklorini irs  plastiklik
nozariyyasine uygun deformasiya-gorginlik
tonliklori ilo vermaliyik:

o,(t)- _t[ o0t~ 1:)crz (t)de = kel

t
1, (t)- J‘ oot —1) 1, (t)dr =kl
to

Burada butdn gorginliklor,
deformasiyalar vo demali, yerdayismolor do
zamana goro dayisirlor. Odur ki, bitin qivva
faktorlarina gorginlik, tozyigin intensivliyi,
yuklara elastiki mosolods tonliklara daxil olan
faktorlarini zaman operatoru ilo gevirmok
lazimdir.

Qruntun elementar stitununun
mivazinatinin diferensial tonliyi:
. low[™ " 2w [ow|™ oPw
AV ] e eyl e )T
t )
oolt -
=|0(><,y,t)—j(a—TT)p(X,y,r)olT
to
olar.
p(x,y,t,) ve p(x,y,») intensivliklorin

t=t, vo t =00 giymatlorina uygun olmagla.
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p(x,y,t,)=cw™ —mc ow["™ ow +|8W ot
el Mox|  ax® |oy| oy?
ow["ow Jow[" otw | .
p(X,y,t,)=Clw —mcz[ ~ +|6’y ZJ giymetlori ilo ifads olunurlar.
Sonuncu baraborlikdo Hor iki zaman ani Ucln Umumilasdirarok
do C e (o asagidaki riyazi ifadani yazaq:
Y1+0, % 140,
p(X,y,t) = W™ —mc jow|™ o |ow" "o )
M x| o oy oy
. G Lovho Vo gruntun birge
Cu = 1+0 ' Ca = 1+0 ' yerdoyismoasinda gruntun batiglarinda
. 3 L kinematik  yerdoyismelor do (deformasiya
(1) tanllylnd;? _ w(x, y,t) - 16vhonin ayintis, olmadan [6vhonin iraliloma  yerdoyismosi)
(bUindvranin) batigl (¢cokmoasi) olurlar, onlarin (9) boraborliyini (1)  tonliyinda
eyni olmasi kontakt sorti olur. yazmagla:
4 4 4
D, 2% 20, %W DIV e, o™ o' fow™ :
ox oxy’ oy |ox | a oyl ay (10)
+e,w™ =0g(x,y)
|6vhanin ayintisinin tayin edilmosi Uglin osas y=-b vo y=Db oldugda
diferensial tonliyi alariq. oM, c
My =0, Q" =Q,+— = =—Q =-——w"
3.3 Diferensial tonliyin sorhod sortlori v holl Xl mo
usullari c \um
burada o=|—=
mc,

Axtarilan w(x, y,t) funksiyasi (10)
tonliyindon alave ham do I6vhanin 4 (dord)
yan Uzinidn xarici quvvalardan vo mexaniki
maneslordon azad olmasini gostaran (grunt
blndvradon forgli olmagla) sorhad sartlorini do
Odomolidir.

Bu sortlor asagidaki kimidir:

X=-a Vo Xx=a oldugda

um aM f C m
M, =0, Q™=Q,+ =Ql =——2w
8y ma
2 2
(EtJb2+EbJjaV;’+ EJ ,OW g
1-v ox>  1-v? oy

154

Lovhanin yeni Uzlorinds muvafiq ayici
momentlarin sifira barabarliyi vo Umumilosmis
enino quvvalorin  fiktiv  enino  quvvalors
boraborliyi statik sorhod sortlori olurlar. (2.1)
tonliklor sistemindon momentlarin vo (2.7) —
don enino quvvalorin ifadslorini  sorhod
sortlarinds nozoars alsaq

X=-a Vo Xx=a oldugda
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2 3
( Bk | EbJj—a W, B o ) OW _ G ym olur (11)
1-v ox® 1-v oXoy® ma
y=-b Vo y=Db olduqda
E J 2 2
t2+EtJaV;’+ EtJZ av;/:O
1-v ox® 1-v° ox
3 3
( E“Jbz + EbJJa—Vg+ Eth (2-v) 82W =Gy olur (12)
1-v ox> 1-v oxoy ma
(10) diferensial tonliyinin (11) vo (12) sorhod 2. Ianepxkun B.I'. Cobpanue counHEHHIH
sortlori daxilindo omolo gotirdiyi kontakt M.: U31.AH CCCP, 1.1, 1952. 362 c.
mosolasinin analitik funksiyalarla holli yoxdur. 3. Pa6otroB FO.H. ITonsyuects smemMeH-
Bu gistemin mUmkidn hollari  ododi  holl TOB KOHCTpYyKimid. M.: Hayka, 1966. 457 c.
Usullarindan biridir. 4, Mamuuua H.H. Tlpuxmagxas teopus
Kontakt mosolasi riyazi olaraq (11) va (12) TTACTUYHOCTH u MOJI3YYECTH. M.:
sorhod sortlori ovozlomoklo (10) diferensia «Marmnoctpoenue. 1968. 400 c.
tonliyi  sobokolor Usulunun sonlu  farglor 5. BsimoB C.C. Peonoruyeckre OCHOBBI
tonliklori  vasitesilo m=1 sortini  “sifir” MEXaHUKH TPYHTOB. M..«BpIcimas ImKkoa»,
yaxinlasma gotirmoklo ardicil  yaxinlasma 1978. 214 c.

usulu ilo hall edilir.

Kontakt mosolasinin ikinci bir holl tsulu
sonlu elementlor GUsulu olur. Ldvhonin
ayilmosinin (10) diferensia tonliyi ayinti vo
donmo bucaglarinin (vo ya oayinti ilo ayici
momentin) diskret hesablama dusturlari ilo
ovoz edilirlor. Bu halda grunt bindvronin
Sortlik matrisinin toyin edilmasi tgtin sonlu
element daxilinds

o(x,y,t)= ¢ -w"(x,y,t)

t (X, y,t)= CZt[@jm

OX

t,(x,y,t)= CZt(%j gebul edilir.

Intensivliyi q=05 MPa olan
mulntazom paylanmis yukin tasirindan gruntun
prizmatik stampla sixilmasinin  qgeyri-
xattiliyinin eksperimental oyris qurulmusdur.
Qruntun fiziki qeyri-xattiliyinin gostoricis
m = 0,8 goturtlmusdr.

9dabiyyat
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JloHHast OMOpHAs IUIMTA IIOABOJHOIO YCThS
ckBakunbl // [Tarent 20020055,(AP)

Pacuer :kej1e300€TOHHOH TJINTHI,
PacCIoJIOKEHHON HA HeJIMHEHO
neopMUpPYyeMOM T'PYHTOBOM OCHOBAHHHU

10.M.CeBmumanueB, b.C.Anure3anos,
I'.’1.Kepumos, M1.B.Mcmaunnosa,
B.I'.I'amunoBa

Pedepar
Teopusi, OCHOBaHHas Ha BBEJCHUU
HACJIEeACTBEHHON  TEOpMH B  ypaBHEHUU
yIpyroro paBHOBeECHS MPSAIMOYTOJIbHOM

KeJe30-0eTOHHOW IUIMTHI, B JIIOOOM cllydae
sBIIsieTCs O0Jiee COBEPILIEHHON U (PU3NYECKOH,
qgeM TEOpHH, B KOTOpOH BBOJISITCS
HOBEPXHOCTHBIE KOHTAKTHBIE CUJIbI 3aBUCSIIINE
OT MepeMeIeHHUs TUHEHHBIM 00pa3oM.

B pabGore mnpenmonaraercs, 4TO
KeJIe300eTOHHAS TUTNTa COCTOUT U3 OETOHHOM
MaTpUIbl W apMUpPYIOUIEH B MPOJOJILHOM
HANpaBJICHUU CHUCTEM apMaTyp. ApMaTypsl
IpU HArpy’)kXeHUH BeAyT ceOsi Kak JIMHEHHO-
yIOpyrue MaTepuaibl, a OCETOHHAs MaTpHIa
NOJUUHSETCS JIMHEHHON Teopuu MOJ3yYecTH.
Cunraercsi, 4TO MPOUCXOAUT OIHOPA3OBBIC
Harpy»KeHUU IPyHTA.
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Becs mporecc nedopmaruu
MPOUCXOJUT BO BPEMEHH U TapaMeTpsl
HaIpsHKEHHO-1e(OPMUPOBAHHOTO  COCTOSTHUS
3a[Ial0TCs B BUJIE MHTETPAIBLHOTO OIEpaTopa
BPEMCHH.

B KOHIIE
TpaHUYHBIC YCIIOBHH 3a/1a4¥, aHATH3UPYIOTCS
METOJIbl YUCIIEHHOTO PEIICHUsI TIOCTABICHHON
KOHTAKTHOM 3aJayu.

paboTbl  MPHUBOAATCA

Calculation of reinforced concrete
plate, set on non-linear deformed sub grade

Yu.M.Sevdimaliyev, B.S.Adigezalov,
Q.C.Kerimov, 1.V.Ismayilova, V.H.Hamidova

Abstract
The theory, founded en the base of

introduction of genetic theory within equation
of strong balance of right-angled reinforced

UOT 539.376

concrete plate, is in any case more physical
and modified, than theory where surface
contact forces depending upon linear
movement are shown.

There is supposed in the article that
reinforced concrete plate consists of concrete
matrix and reinforced to longitudinal direction
of the system.

Reinforce under loading looks like line
elastic material  and concrete  matrix
subordinates to the linear theory of creeping.

It is considered that there takes place
single loading of the ground.

The whole process of the deformation
carries out in time, and parameters of stressed
formed condition are determined as integral
operator in atime.

Boarding conditions of the objective
are shown; the methods of numerical decision
of the given task are analyzed in the article.

CUBUQLARIN SURUNCOKLIK DEFORMASIYASI PROSESIND®D
DAYANIQLIQ MOSOLOSI

Y.M.Sevdimaliyev, Z.F.Sadigov, M.D. Ibrahimov, M.Z.Mustafayeva

Normal temperaturda nazik divarli
uzun gubuglar vo nazik 16vhoalar sixici guvve
bohran giymotindon kigik oldugda dayanigli
olur. YuUksok temperaturlarda materiain
surtincakliyinin onun yikdasima qgabiliyyatine
tosiri boyuk olur vo strtncaklik dayanigliq
mosolasine yeni faktor olan zamani daxil edir.
Korroziya muhitinds sixilan gubugun sathinda
yaranan catlar kicik quvvalords ayintinin
bOyUmosine sobob olur. Yukin geyri-morkozi
tosiri altinda sixilan elementin galinligl boyu
surtincaklik slratinin forgli olmasi noticasinds
onun baslangic ayriliyi todricon boyuylr [1-4].

Materiain ~ baxilan  temperaturda
elastiki xarakteristikalari osasinda tosir edon
guvvanin  kicik zaman  muddatlorindoki
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tosirlorino uygun boéhran qiymotlorini toyin
etmok mimkin olsa da, bu konstruktiv
parametrin ovozino kritik zaman olaraq sabit
guvvonin tesirindon dayanigligin  tamamilo
itirilmosi muddatini toyin edirik.

Materialin slrincoklik deformasiya-
sinin xarakteristikalarindan asili olarag oxu
boyu sixilan gubuq 6z dayanighigini muxtolif
torzlordo itiro bilor. Hipotetik xotti-0zIU elastik
cubug halinda ayintinin gox boylk olmasi
UcUn uzun middotli zaman talab olunur, odur
ki, belo material Ugln kritik zaman sonsuzluga
borabor olur. Digor torofdon, metallarda
oldugu kimi strtancakliyin gerarlasmis siroti
gorginliya mitonasib olmayaraq daha cald
doyisorso, miayyan bir zaman miuddstindon
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sonra cubugun geyri-mohdud enino ayintis
amola galir.

Ani  plastik deformasiya nozors
anarsa, ayintinin hansisa sonlu bir giymatinds
oxu boyu sixilan cubugun hogigi dayanigsiz
vaziyyati yaranir. Bu voziyyoto muvafiq olan
kritik zaman aninda oayintinin sirati sonsuzluqg
olur [4].

Ideal boyuna sixilmis cubugda E—
toxunan eastiklik moduluna uygun yuklords
muivazinatin iki hall yaranir. YUkin sonraki
artimlarinda sonsuz kicik olan baslangic
hoyacanlanma kifaystdir ki, sonlu ayinti
yaransin.

oyinti sifira yaxinlasdigda (w—0)
guvvanin E; kicik giymatlarinds kritik zaman
sonsuzluga yaxinlagir (ty—). E-yo borabor
guvvanin giymetinds sonlu giymat alir (tyr <oo)
Vo nohayst qisa middotli  kritik ydkin
giymetino borabor hal Gglin i sifira
yaxinlasir (t - — 0). Digor torofdon ani plastik
deformasiya nozoro ainmadigl halda kritik
zaman muiddotinin  giymeti Eyler kritik
guvvasinin  giymetindon kigik quvvealords
sonsuz olur Eyler kritik qlivvasinin giymeotine
borabor yiklar tgtin sifir olur. Surtincoklikdan
dayanigligin itirilmosi noazoriyyssinin - asas
moqgsadi kritik zaman araliginin giymatinin
quvva, uzunlugun otalat radiusuna nisbatinin,
duzxatlilikdon baslangic meylin parametrinin
vo materiain  mexaniki xarakteristikasinin
funksiyasl kimi muosyyonlosdirilmosidir.

1. Suruncaklikdan dayanigligin itirilmesi

Slriincoklikdon dayanigligin itirilmosi
nozariyyalorinin -~ muxtalifliyinin - monbayi
surtincaklik sinaglarinin naticalorine
mUoalliflorin minasibati ilo olagodardir.

Sabit qlvve tesirindon sads sinaglarda
noticolori  uygun soraitlords,  uygun
ekstrapolyasiya edildiyinds bu fargli mévagelar
yaranir [1]. Oyilmis oxu boyu sixilan ¢ubugun
hor hansi bir ndgtasinds gubug lifinin garginlik
doyismasi avvalco sixilmanin  artmasl, sonra
gorginliyin isara doyis-masine godar yukdon
azad edilmo, nohayat artan dartilmanin noticosi
kimi gobul edilo bilon olur.

Bu prosesin ekstrapolyasiyas
musahido noticalorinds stiriincaklik prosesinin
idealizasiya edilmosi vo yafiziki hipotezalarin

gobuluna gors, €eloco do noticalorin  andlizi,
hesablamalarin analitik apariimasl mogsadi ilo
alverisli modellarin gobulu ils farglanirlar.

Holli  toklif  edilmis  mosalalarin
oksoriyyatinds asagidaki farziyyolor
movecuddur [5,6]:

1. Materiali hor birinin en kosik sahosi
A/2 olan roflords yerloson va sSlrlismaya
sonsuz boyuk sortliyi olan nazik divarli ideal
H — formal en kaslyi olan ¢ubug boyuna
sixilir.

2. Kicik oayintilor G¢cun Bernulli
hipotezasina asason roflorin deformasiyalari

81: ; +]/2hW,xx, 82:;; +1/2hW’XX (1)

W — qlvvonin tatbigino godarki oyri oxdan
Olclon yerdayismo (ayinti) olur.
Adsiz komiyyatlords bu miinasibatlorda

82-81=-2%(Z—Zo),g§ )

kinematik tonliyini airiq.

3. Sixici quvve P gubugun oynagli
uclarini  birlogdiron xott boyu tesir edir.
Roflordaki gorginliklor o1 vo o2 (01—
¢Okmus torofdoki rofdoki gorginlikdir)

01 —- O (l-l— %),

: 27
G2 =-0O CL_T)’ (3)
- P
o=——
2A

4, YUk totbiq edilono godar gubugun oxu
sinusoidal formaya malikdir:

Zo=ap Sin TC—LX (4)
Dayanigligin itirilmosi prosesinds do

cubugun oxunun ayilmesinin  sinusoidal

formada bas verdiyi gobul edilir:

z=a () sin TETX )
Moasalonin diferensial tonliyinin

cubugun oxunun ortasinda dogru oldugunu

gobul edorak

dayanigligin itirilmasi mosolasini hall edirik.
Bozon Qalyorkin Usulundan istifads

etmokla do masalani hall edirlar.
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5. Pyukl ela coldliklo tatbiq edilir ki,
surincoklik  deformasiyas  homin  zaman
ardiginda yaranmir, hom do yuklomods
dinamik effektlorin yaranmadigini tomin edon
nisbaton lang yiklomo aparilir.

6. Cubugun ylUklomo prosesinds vo
sonrakl deformasiyasinda temperatur zamana
gbro va cubugun oxu boyu dayismoz gobul
edilir. Oxu boyu sixilmis c¢ubuglarin
surtncaklik deformasiya  prosesindo
dayanigliginin itirilmoesi homin sinifdon olan
mosolalor arasinda on sadosidir vo dayanigligin
oksor keyfiyyot xarakteristikalarini bu hada
todqiq etmok mumkiin olur.

2. Oxu boyu sixilmis 6zl elastik cubugun
dayanigligiin itirilmosi.

dc (1,1, E 1

da> \t, t, E,t,
Kimi  vermisdir Bu asililiqg ekvivaent
formada

8=Eil+j; H(t-1) o (1) de 7)

kimi yazildigindan modelin xarakteristikalar
daha askar tosovvir edilir. t < O oldugda
modelin deformasiyasinin olmadigi forz edilir.

Deformasiya  elastiki  toplanandan  vo
zamandan asl1 olmagla xarakteristikas
1 1 t
H@t) = —+ exp(—— 8
(t) (£ TLE, p( t2) (8)

asilihigl ila doyison funksiya ilo tayin olunan
toplanandan ibarat olur. Sabit gorginlikdos
muvafiq surincaklik ayris

. _g+g{1_ exp (_L)}+gi
E, E, t, E t (9

tonliyi ilo ifads olunur.

Birinci toplanan
deformasiyant, ikinci toplanan
olan gorarlasmamis hissonin
zamani  muddstinds  slrati

ani elastiki
aralig marhala
doyismoz t;
eksponensial

L. (e} . .
ganunla sdnon va sonunda Ez giymati olan
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do

dt

1 d’c 1 ds
+—o=E| —S+5—
tt, dt>  t? dt

Ilk dofo Rjanisin [2] vo Kempner [3]
materialinin  goarginlik vo deformasiyalarinin
asilihgr muxtolif mexaniki modellora uygun
olan cubuglarin boyuna sixiimasi prosesinds
surtincoklikdon  dayanighiginin = itirilmosi

mosolosini  hall etmislor. Rjanisin mohdud
surincaklikli
n % + o=He+ Enﬁ

dt dt

modelin nimunasinds kritik quvva olaraq ani
E eastiki modulunun avozine H uzunmiddotli
modulu olan Eyler  dusturunu amisdir.
Kempner iso Maksvell modeline uygun cismin
materialinin tabe oldugu tonliyi

(6)

deformasiyani Vo dguncl toplanan
surtincakliyin sabit sliratli ikinci marhalasinds
deformasiyanin giymeotini gostorir.

Gorginlik vo deformasiya adliliginin
xatti olmasindan vacib notics alriq:

1. Faktiki otalot momentinin giymoti.
2

iz Ah

olan ixtiyari en kosikli, otalot

radiusu olan c¢ubugun dayanigliginin

itrilmoasinds bu moasalonin halli istifads oluna
bilar.

2. Deformasiyadan sonra cubugun
sinusoidal formasinin saxlanmasi forziyos
0zUnl dogruldur. Tanlikda dayisonlor ayrilir,
a(t) amplitudasinin toyin edilmos Ugun bir
diferensial tonlik qalir.

3. Ani deformasiyanin  sonunda,
guvvonin totbig olunmasinin xususiyyatlori
hagqindaki dordincti forziyyays asason

a(0) = ——a, (10)
1-a
P o

o=—=—
P> on
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Aydindir ki, ani  deformasiya
prosesinds dayanigligin itirilmomeosi Gglin o <
1 olmalidir.

oyintinin tonliyi sabit omsalli  Xotti
diferensial  tonlik  oldugundan ayintinin
doyismosi  eksponensial xaraktero malik olur
Vo sonlu zaman dayismeasinds ayinti sonlu
giymot almagla davam edir. Daha mirokkab,
amma xotti 0zUl elastik asilhiliglar Ggin forgli
baslangic ayrilords mosalo hall edilo bilor. am

sin mé (M — tam odod, & = “—L") tipli ayintilor

kongruent olaraq galir vo m boyuk oldugca bu
formanin amplitudunun slrati bir o godor
kicilir. Cubugun baslangic ayriliyini Furyenin
yigilan sirasl sokilinds versok, deformasiyanin
istonilon moarhalasindaki ayintini ifads edon
siradayigilan olacaqdir.

3. Metal cubuglarda stiriincakliyin ikinci
morholosindo dayanigligin itirilmosi

YUksok temperaturda slrincakliyin
sinaglarindan  molum olmusdur ki, metal
materiallarda
surincaklik ayrisinin ikinci  morhoalasinin
surtncoklik — slroti  tosir  edon  gorginliys
mutonasib olmur.

2
_22(0'3 822
ot ' E 0¢

Ogor kecid morholods  strtincoklik

nozors alinmazsa, sabit gorginlikda
surtincaklik ganunu
€
=—+S(o)t 1
€ = (o) (1)

S(oc) = E ) oldugda bu model Kempnerin
1M1

xatti modelinin xtsusi hali olarag, bu sartlo ki,

Kelvin modeli mutloq bork cismo gevrilsin vo

bununla da strdncakliyin birinci morhalos

nozora ainmasin. Goarginliyin  ¢ox boyuk

olmayan giymatlorinds metal materiallar tglin

So) =22 w1 @

n — tok odad olarsa, hom sixilma va hom do
dartilma nozoro ainir vo proses simmetrik
olur. ©ks halda, gorginliyin mutloq giymeti
goturdlmokls (2) baraborliyinds A amsalina da
hor dofo gorginliyin isaresini yazmaq lazim

olur ﬁzid—g +S(o) borabarliyinds sonlu

dt E dt
zaman muddoti  U¢ln elastiki toplanan nozors
ainmalidir, daha bodyik zaman middstinds
Hoff bu toplanani nozoro almir. (2) va (3)
tonliklori nozoro amagla (1.2) kinematik
tonliyinin va (3) mivazinat tonliklarindan

(; (; n n n
+20) =MD [+ +@z-1"]

3

/1(%)”[(2 +1)" - (1-2)"]

xususi téromoli diferensial tonlik ainir.

(2.4) funksiyasl (3) tonliyinin togribi
halli olar. Cubugun bitin oxu boyu diferensial
tonliyinin 6danilmasinin  avozine sin& =

sortino mivafiq olan orta kosikdo tonliyin
Odonilmoasidir.
Sabit yuk tosiri halindakritik zaman

/1(_) L_tkrit = _[

E 2o, — o) oo @+ )" —(1 a)" {(1+a) -(a- 1)

Cubugun gabarlqg hissosinds  uzunlugun
yarisina uygun kosikdo qivvonin giymotinin
boyuk olmasi sobobindon a(0) > O baslangic
gorginlik dartici olarsa (4) tonliyinds birinci
integral atilir, ikinci integralin asagl sorhaddini

a(0) = ﬁ a, - laavoz etmok lazimdir.

F.[a(0)] (4)

n — tok odod oldugda (4)-do hor iki
inegralaltt  funksiyalar eyni olur vo bu
integrallari birlogdirmok olar.

Xlsus halda, n=1 oldugda kritik
zaman Ucun sonsuzlug alinar (txr 5 »), N > 1
oldugu hallar Gglin integral yigilan olur va
kritik zamanin giymeoti sonlu olur.
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Umumiyyatlo, kritik zamanin gubugun
duizxatliliyindan meyli olan a(0)
komiyystindon asililigl  t. = 2™ Fy (2 fro),
2fro=a(0) kimi sociyyalondirilo bilir.

SUruncaklik  prosesinds  dayanigligin
itirillmosl vaziyyatino uygun olan kritik
zamanin giymeti  sonsuz boylk oayintinin
yaranmasina uygun oldugundan, strtincakliyin
son  moarhalalarinds  cubugun  ayriliyinin
Kicikliyi hagqindaki kinematik hipoteza hollo
togribilik gatirir.

oyrilik Ucun togribi W x«

W ifadalori tirin orta nogtesinds

L+W, 2)¥?

toxunan saquli oldugundan Ust-Usto dusUr vo
diferensia tonliklori doagiglosdirmays ehtiyac
olmur. Daqiglosmo yaniz (1.5) tonliyinin
prosesi adekvat opraksimasiya edon analitik
funksiyails slagedar olmalidir.

Meta  materiallardan
cubuglarin  birinci  va ikinci
morholalorinds dayanigliginin
hallarini arayag.

Srdncaklik — diagraminin  ayrixatli
hissosinin (birinci morholasinin) doqiq riyazi
dusturla verilmos vo deformasiya prosesinin
noticosine onun tasirini aydinlasdirmag Ugln

vo doqiq

hazirlanmis
surdncaklik
itirilmosi

e T

yiksok  temperaturda  (T>300°C)  metal
material indan hazirlanmig cubuglarin
dartilmasi  vo sixilmasl  eksperimentinin
naticalarindon istifads edilmisdir.

Ani plastik deformasiyanin  nozoro
ainmasi Ugln hogiqi  strtincaklik ayrisinin
asmptotikasi ilo deformasiyanin doyisdiyi
saquli oxun kasisdiyi nogtays uygun vaziyyot
geyd edilir.

&_1d
dt E dt

n
(&)

"E

o

E

"1do
—— 4

Edt )

Ani plastik deformasiya ikinci toplananla
olagedar olmagla p amsali
u>0 agar cdo¢ O

n=0 odon 0

sortini 6domolidir ki, yukdon azad olunma
elastiki xarakterli olsun. A amsal1 gorginliyin
isarosinds  olmagla  ikinci morhoalada
surtincakliyin intensivliyini saciyyslondirir.

Z(§) — oyintinin molum formasi, dz(§) —
deformasiya artimi oldugda cubugun forgsiz
vaziyyatindon kritik voziyystini amag Ugln
bircins tonliyi dz-o gora hall etmok lazimdir.

2 %dr=22dz (O -1+ iz 41" ©

oo JH dz(z-1) ¢ O {iciin
0 dig. hallarda

u dz(z+) ¢ O ticiin
0 dig. hallarda
oyinti vo onun artimini  sinusoidal

gobul etmokla G -NIN MoXsus giymatinin tayin

olunmasi olan (1 ) tenliyini togribi hall
edirik.
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Tonliyi sing -ya vurub 0-dan g Yo

Qodor  integrallasagq, simmetrik  forma
Sobabindon gubugun bitin  uzunlugu boyu
integrallama aparmis olarig. dz > 0 sorti
daxilinds (da > 0-a ekvivaent) qgabarmis
torafdo qUvvo artar, demoli pg = .

oyintinin amplitudasinin giymatindon
asili olaraq diger rofin yuklonmasinin iki
mUxtalif vaziyyatini forglondirmak lazimdir.
1. a<1,demali homds z < 1. Cubugun rafi
boyu yukdon azad olunma bas veror, odur ki,
p2=0.
Qalyorkin Usulu ilo integrallanmadan alinir.
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T Gg—C

2 E

m=1 halinda kritik voziyysto mivafiq orta
gorginliyin - vo  amplitudanin  asililig
moOtarizonin daxilindoki ifadonin sifir olmasi
olar.

—n(2) -
2= B BTN @
O\2
H(E)
TCGE—é_ émg_ n/2
!E = u(E) {I (asing+1)"sin §d§+J'
Ondam=1ol ar&a, kritik vaziyyat
Cla) = —Z(G)

C(a) = a-s—g+jarcsm;+4a 1\/ -1

gobul edilso, a bdyutk giymotlor alir von =0,
garginliyin isarasinin doyismasi btitln en kasik
sahosini ohato edir vo Hoffun togribi halli
alinir:

3n
C(a)~ 2a- —
(@)= 2a 8

oe dz

2% 2 o0 L -1 e S ) hofe -

E dt E dt

holl etmoklo aliriq.

A 1
Ao = {+ 29 oldugda

-1 zrnl

A2 =X, (z + 1) hamiso misbot oldugundan (9)
tonliyinin har iki torafinin sin - ys vurub [0,
n/2] intervalinda integrallayiriq. Mosalo
Qalyorkino goéro ortalamaya gotirilir, yada[4]-

—u (%)m+1 T (asing+1)"sin*edé da=0

Cubugun  orta keslyindo  muvazinatin
diferensial  tonliyinin dogrulugunda alinan

asililigdan 3—5 amsalinin avazino vahid

durur.

2.a>1 0<asng <1 sorti ilo tayin olunan
hissodo yikdon azad olunma bas verir, galan
hissolords dartilma (aktiv yuklomo) bas verir.

Demali, po=p v:;arcsinl <g=n < ki
a 2
(asing—l)msinzédaﬂ da=0
< 2 20T ®)

Orta sixici gorginliklo amplitudanin
arasinda toyin edilon (7) va (8) asililiglarina
muvafig olan zaman muddstini  amplitudanin
iki muxtolif araliqda doyisdiyi yiklomos hallar
Ugcln xUsusi toromoli  diferensial  tonlikdan
sabit qlvvs tosirinds

+ 0z +1 } (9)

doki kimi Furye sirasina ayirmagla hall edilir.
Noticods a(t)-yo nozoron adi  téromali
diferensia tonlik ainir. Kritik zaman muddoti
amplitudun surstinin sonsuz boyuk oldugu
(da(t)

n= 1 vo n=3 giymatlorino uygun olan Hoffun
hollini gostorak:
1-cihal, a<1

— ) Vaziyyatdo tayin edilir.
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Ot i £ EO)

22(0) (4+22)

1 (0) —C_f M C_TZ 8 C_Yz
M= 2)]%e=C KOyl oS O
6{ E 2(E)} )

akritik amplitudasl (7) boraborliyi voya a =

aM .
N [ tayin olunar.

O3
AM(=)"t, =Mlin
(E) ! 5a%(0)

t, — amplitudanin 1 —don kritik giymoato godor
doyismoasine tosadif edon zamanin giymotinoe
borabordir. Bu hal garginlik giymatini gubugun
orta kesiyindoki rafdon uclara godar yayilmasi
ilo misayiot olunur (gabariq Gizra)

5a°

x(%)%z =Min_>= N B(a) (11)
_ [ 2C(a)
B(a) = L a(4+a?)

[4] — do (11) diUsturundan t; —nin asagl vo
yuxarl sorhodlorinin alinmasi Ugln  (yuxari
sorhod  plastik  deformasiyanin  gorginliyin
isarosi oks isaroya doyisdiyi kosikdo) toklif
verilir.

to — nin asagl sorhod giymoti konar rofdo a =1
vo sonraki  giymotlori  Ugln  gorginliyin
isarosinin  tam doyismosini  tomin edon
zamanin giymetinin tagribi tayin olunmasi ils
olagedar olur. Bunun Ugun mosolonin fiziki
mahiyyatino goro

3n
C(a)~2a- —
(a) = 2a 3
ifadosini (11) — do yerino yaziriq:

c 5a’ 2(a-1)
A (=)%t, =MtIn —a N arct
(E) 2 4+ 3> Y ra

haradaki

M1:M+ﬁN:1.E olur.
32 6 E
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2 2
M_ N arctg

2(a—a(0))

arctg———== (10)

4+a-a(0)
2-ci hal, a>1
Zaman dayismasini iki hissoys ayiraq
te =t + 1

t; — amplitudanin  a(0)-dan 1-o borabor olan
vaziyyatino uygun zaman muddoti olsun, (10)
boraborliyinde a =1 gobul etmokls,

2(1-a(0))
4+ a(0)

Xusus halda a (0) > 1 olarsa, kritik zaman
muddoti:

(Ot =M n @B Ol ) Bla)]

2°(0) (4+a°)

hor iki olave zamanin giymetlarinin forgindon
alinir.

Kritik  zamanin  giymetinin  toyin
olunmas! baslangic ayintisi & olan gubuqgda
guvvonin statik sokildo ani olaraq totbigindon
yaranan a(0)-in molum giymotindon asilidir.
Oxu boyu sixilan gubuglarin geyri-elastikli
mosolasinin halli riyazi cohotdon sado olur.
Belo mosololords GU¢ mumkin hal movcud
olur.

1-ci halda, hor iki rofdo sixici quvva
yaranir vo slrismoyo boylk sortliyi olan vo
materiall hor iki rofinin A/2 sahos Uzra
paylanan h divarli nazik ikitavr cubugun sixici
guvva tasirindon baslangic ayintisi vahiddan
kicik olur. Surincoklik deformasiyasinin
yaranmasina (cald yikloamo sobabindan) imkan
olmadigindan gorginlik vo deformasiya

arasindaki minasi botin integrallanmasindan
m+1
c

“"E m+lE
bu hal Ucgln

alariq. Mivazinat tonliyi

asagidaki  kimi  olar:
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()
2—(2-2,),,.. =
E( o)es E°- m+1E

Bu tonliyi G - nin monoton doyismo rejimi
ugln holl edirik. Riyazi ortalama metodu hor
zaman totbig olunabilondir vo m=1 (ciln

az /E . @
(U E)- (o - o)~ (o E)

olur.

YUkdan azadolunma yaranan anda
surtincakliyin 1-ci morholasi qurtarir (gabariq

hissonin orta kosiyindo) vo 02=c_)'(a—l)
olur.

YUkdon  azadolunma  sorti 02
gorginliyinin maksmum  olmasi ilo ifado
edilir:

00 _a-146%8 g

do do

(22) tonliyindan istifado etmoklo

O | O O.\> Cg—O C.2

L Etu(>) = —u(= 13
%E{EW(E)}{ = u(E)}()

ainar vo ap < 1 oldugundan sol torof

yuklonmaya godor sag torofdon kicik olur, o
artqigca sol torofin isarosi misbot olmagla
artar, sag torof iso oksing, isaros miusbat
olmagla azalar. Boraborlik hai (12)
dusturundaki koasrin moxraci  sifir olana godor
yaranir.  Beloliklo, deformasiyanin  1-ci
morhalasinds  oxu boyu sixilmis  gubuq
dayanighigini itirmir.

3. Naticalarin hesablanmasi.

Hoffa [4] istinad etmoklo gubugun
fiziki-mexaniki vo hondosi xarakteristikalarini
secok:

Materiall aliminium garisigindan olan
cubugicin  T=316°C; m=1; n=3;

E = 0,52-10° xg/sv?; i = 85,5625;
A = 10080 doq™; 2L/h =50;
oi/E = (n/50)% = 39,4786 - 10

_ZEZ_I_ H (E)m+l

{(1_|_ Z) m+l (1_ Z) m+1}

o= 2050 kg/sv®  gotiirok.

(12) dusturunun moxracinin sifir olmasindan
kritik garginliyi toyin edirik:

o/ E=31167-10%,  o,=1520 kg/cw®

Baslangic meyl (ayriliyin radiusu) ag =
0,06 oldugda (13) tonliyindon hoddi sixici
garginliyin birinci marhaladoki giymatini tayin
edirik:

o |E=242.10"%: &=1258 kglcm?
Demoli, t = 0 zamanina muvafiq
amplituda o/ E = 20,27-10" tigiin
a(0) = 0,1509 olar.
(4.7) dusturundan kritik amplituda tayin edilir:
ar = 11,696 > 1

agr -iN bu giymatini  (10) — da nozara
alsag, kritik zamanin yuxari hoddini toyin
edirik:

ter = 16,3 dog.

Asagl limit giymoti:

2
min =M|n4+2 (O) -
5a°(0)

. (%)3 t 2(1-a(0)

4+a(0)

arctg

borbarliyindon muoyyon edilir (M vo N-in
molum ifadalorini (10) diustur avozlomoalordon
go6tirmoakls)

tmin = 1,95 dog.

(4.8) dusturundan sag rofdo gorginliyin
isarasinin dayismoasi sorti ilo

a, = 5,259

axr — 1N bu giymotini
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2 J—
A () t=MIn > ~— aNarctg 2a 1)
E 4+a 4+a

Sonuncu baraborlikdo nozars alsag:
toav, = 3,90 dog.
Demoali,
tmin + toiave = 15,85 dog.

2_
Ca) = a-" B acinl B 1(\/az—l)
8 4 a 4a

vo (11) disturunu nozora asaq tya, = 4,11
doq.
Sonda kritik zaman muddati

tmin + tgla\/g = 16,06 dgq

olur, bu da yuxari vo asagl zaman araliginda

11,95< 16,06 < 16,3 olmaq sortini ddayir.
[5,6,7] - do va sonraki todgigatlarda ani

deformasiya geyri-xotti elastiki, hall metodu

iss  garislg  tipli  variasiyall  tonlik
goturulmusdur.
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3ama4yu yCTOHYUBOCTH CTEP:KHEH B
npouecce aedopmManuu NoJa3y4ecTu

IO.M.CepnumansieB, 3.®.Canriros,
M.A.HU6parumos, M.3.Mycragaena

Pedepar

Bbicokue TemmnepaTypHbIE PEXHUMBI K

3aJjayaM  YCTOMYMBOCTHM  TOHKOCTEHHBIX
CTepkHEH U 000JI04eK BHOCHUT (HaKTOp
Bpemenu. [lpu pedopmanuu non3yyectu

yBEeJIMYEHUE NpPOruda MPOUCXOAUT AaKe HpU
MaJIbIX 3HAUEHUAX COKUMAIOUINX CHUII.

C y4eToM MIHOBEHHBIX YIPYIHMX WJIN
IUTACTUYECKUX JedopManuil Mpu KOHEUHOM
3HAYeHUU CUJIbI HAOIIOJAeTCsl HEyCTOMYMBOE
MOJIO)KEHUE  CKMUMaeMOro  CTEpXKHA €
HAYaJIbHBIM OTKJIOHEHUEM B BUJIE CUHYCOUJIBI.

B pabore nmpuBomuTcs  pelieHue
KOHKPETHOM 3a/lauyd O NOTEpPE yCTONYMBOCTH
CTEpXHS TNpU  MOJ3YYECTH C  Y4ETOM
MTHOBEHHBIX IUIACTMYECKHX JAedopMaruii,
CPaBHMBAIOTCSl TIOJIyYEHHBIE pE3yJbTaThl C
M3BECTHBIMM PEIICHUSAMM aJI€KBATHBIX 3a]a4.

B o0mmx MIPEATIOIOKECHUSIX,
OJIMHAKOBBIX JJISI MHOTHX OITyOJIMKOBaHHBIX

pabor, YCTAHOBJICHBI BJIMSHHUS y4eTa
MTHOBEHHBIX JAedopmanuii Ha 3HAYCHHE
KPUTHYECKHUX BpEMEH BBIITYYHBaHUSA

CTEpIKHEH MPH pa3HBIX 3HAYCHHSIX HaYaIbHBIX
HECOBEPIICHCTB.

The objectives of pin stability in the
process of creep deformation

Y u.M.Sevdimaliyev, Z.F.Sadiqov,
M.A.Ibrahimov, M.Z.Mustafayeva

Abstract

Time factor and fright temperature
brings in effect upon objectives of thin walled
pins and shells. During the creep deformation
trough extension takes place even under low
values of compression forces.
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Considering quick elastic and plastic
deformation under final value of force there
observed unstable position of compressed pin
with initial sinus-bearing deviation.

There is mentioned the task decision
about pin stability loss under creep considering
quick plastic deformation and the comparison

UOT 622.242.422

of obtained results with known decisions of
adequate objectives.

In common speculations equal for
many published articles there determined the
influence of quick deformations conderation
upon the value of the critical time of buckling
under different values of initial imperfections.

KULOK VO DALGA GOSTORICILORININ MUXTOLIF USULLARLA HESABLANMIS
9DODI KOMIYYOTLORININ REJIM-IQLIM FUNKSIYALARININ TOTBIQIi iLO
MUQAYISOLI QiYMOTLONDIRILMOSI

9.B.Babayev, N.9.Calilov, i.Y.®hmadov, R.Y.Qafarov

Stasionar platformalarin layihslondiril-
mosi onlarin tikildiyi akvatoriyada 100 ilds bir
dofo mimkiin olan ekstremal kilok sratlori vo
dalga hundurltklorinin platformalara tozyiqini
hesablamagla hoyata  kegcirilir. 50 il
muddotindo  hidrometeoroloji  gdstoricilorin
hesablanmasl vo layihalondirilmads istifadas
naticasindo Xozords istismar muddoti basa
catmamis hidrotexniki neftmodon qurgusu
ugcmamisdir. Bu, yerino yetirilmis layiho-
konstruktor  islorinin  yuksok  soviyyada
olmasina stibutdur.

Stasionar platformalarin layihslondiril-
mosi Ugun tolob olunan kilok, dalga vo axin
gostoricilorinin - amasinda  Neftgazlayiho
institutu ~ Azorbaycan  hidrometeorologiya
komitasi ilo birge elmi-todqigat islori yerino
yetirilmisdir. Homin islorin torkibino 1952-
2002-ci illordo Xozor donizindo bas vermis
gasirgalar hagqinda molumatlar daxildir. Bu
illorda (150 il) bas vermis 43-66 gasirganin
sinoptik vo Olcl islori  Uzro materiallar
asasinda bu tadqigat isi yerino yetirilir.

Homin naticalor osasinda  Xozor
donizindo stasionar platformalarin
layihalondirilmesindo istifade edilmok Ugln
kllok vo dalga gostoricilori nozors ainmisdir.

Azorbaycan mUtoxassislarinin
hazirladigl vo istifado etdiyi dalga vo kllok
gostoricilari ilo ABOS -in tokliflori arasinda
forgi ilo olagedar oldugunu aydinlasdirmag
Uclin ABOS taorofindon 33 gasirga osasinda
aldigi kulok vo dalga gostoricilori mugayiso
etmok daha diizgiin olardi.

Normativ sonodlarin  tolobino  gora
donizdo tikilon neft modon hidrotexniki
qurgulart orada 100 ildo bir dofo gas vers
bilocok on ekstremal gasirga zamani oamolo
golo hilocok kilok vo dalga gdstoricilorinin
tozyigino hesablanir. Donizds 100 ildo bir
dofo bas vero bilocok ekstremal gasirganin
kilok vo dalga gostoricilorini mioyyan etmok
Uctin iki Usuldan istifads edilir.

Birinci Gsul ondan ibaratdir ki, donizds
ardicil olarag aparilmis 100 illik musahido
olcti materiallarindan istifado edilir. ikinci
Usul ilo hesablanmalidir.

Olbotto Xozor donizi Ggiin bu problemi
holl etmok Ucln 100 illik misahido 6lcl
materialarr olmadigl Ugtn ikinci tsuldan, yani
hesablama Usulundan, istifado edilmisdir. indi
Xoazar donizinin mixtalif akvatoriyasinin vo
dorinliklorinda (150 m-o qgodor) tikilmis neft
modon hidrotexniki gurgularinin
layihalondirilmasi Ugln talob olunan bitin
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kilok vo dalga gostaricilori hesablama Usulu
ilo ainibdir.

Xozor  donizinin Neft  Daslar
akvatoriyasinda va basga montagalords 50 ildir
ki, killok vo dalga parametrlori olctlir. Homin
materiallarin  toplanarag todgiq edilmos
naticosindo Xozordo 100 ildo bir dofo bas
vermos mumkin olan ekstremal qasirgalar
hagginda neftmodon hidrotexniki qurgularin
layihalondirilmosi baximindan Onomli
noticalor almag olar.

Bunu nazoro alarag 1952-1992 —ci illor
Uzro Xozordo bas vermis qasirgalar zamani
olcilmis vo ABOS torofindon hesablanmis
kilok sirotlori vo dalga  hundurluklori
hagginda materiallar toplayib tadqiq etmis.

Son 56 ildo 66 on gucli gasirgalar
materiallarindan  hor bir gasirga zamani
Olgilmis vo ya hesablanmis  kiloyin
siratlorinin - vo dalgaarin hindurltklarinin
odadi qgiymatlori  gétirdlmisdir vo onlarin
riyazi-statistika vo ehtimal nozariyyalorinin
tothiqi ilo analiz edilmisdir. Onu da geyd edok
ki, anadiz U¢ln istifads edilmis nozoriyyalor
kilak va dalga elementlorinin statistik torkibini
Oyronmokdo Azorbaycanda, kegmis SSRI-do
xaricda genis totbiq edilmis vo ishat
edilmisdir ki, ancagq bu nozoriyyalor kilok vo
dalgalarin gostericilorinin  statistik tarkibini
dyronmok Ucuin daha yararlidir.

Istifads edilmis materiallar osasinda hor
bir gasirga U¢ln kiloklorin maksimal siirotlori
goturdlorok onlarin har birinin sayr muosyyan
edilmisdir.

on maksimal  kilok  srotindon
baslayarag onlarin azalmas! istigamotinds olan
svaylan  osasinda  Gdonilmis  paylanmasi
hesablanmisdir. Bu o demokdir ki, yuxaridan
asagl hor bir kulok siratinin sayinin tzaring
0zindon ovvalki kilok siratinin sayl slava
edilmis vo noticodo cadval tortib edilmisdir
(codval 1).
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Bu cadvaldo hor bir maksima kilok
suratlorinin - miqdar1, onlarin  ddonislarinin
miqdari vo faizlo gosterilib.

Kulak suratlorinin miqgdarinin
Odonislarinin faizini hesablayan zaman bitin
kilok migdarlart 100% gobul edilmisdir.

Bu ona goro edilib ki, ABOS-o daxil
olan xarici firmaar neft modon hidrotexniki
gurgularin  layiholondirilmosinds dalgalarin
Onomli hundurltklarindon istifado edilir vo
gobul edilir ki, 3 saat orzinds doniz dalgalari
Olcllorinin statistik  paylanmasinda dayismo
¢ox az bas verir vo ona gors do doniz sothinin
Onomli hundurliyt ilo xarakterizo edilir vo
homin goOstorici dalgalarin orta hindirlGya
kimi gobul edilir. ©dinds iso belo dalga
hindirlUklori daha hiundur dalgalara yaxindir.
MuUayyan edilib ki, 6nomli dalgalar donizin
sothindo musahido edilon bitin dalgalarin
Ucgds birinin orta hundurl Gyudur.

1-ci codvoldo kiloklorin  bir saat

muddstindo ortaglasmis suratlori  verilibdir.
Hom oOnomli dalga handirliyd, hom do
kdloyin  bir saat muddstindo ortaglasmis
suratindon  Azorbaycanda idtifads  edilon
gostoriciloro  kegmok mosalolari  (3) isindo
verilib.
Codvallordo verilon molumatlar ssasinda 50
ildo bir dofo misahido edilmis kiloklarin bir
saat mulddotindo  ortaglasmis  Slrotinin
maksimumu 28 m/s —dir. Onomli dalga
hindirl Gy iso hamin dovr Uglin 8,6 m.

Neftgaz modan hidrotexniki
qurgularinin layihalondirilmasi tgln 1, 10, 25,
50 vo 100 ilda bir dofo mimkin ola bilacok
kilok sirotlori vo dalga hundurltklori tolob
olunur. Codvallordo  verilmis materiallar
osasinda belo gostaricilori hesablamagq Ugtin
Beybulun Rgim-iglim funksiyalarindan
istifads edilmisdir.



Elmi asarlar, 2009(25)

Neftqazlayiha

Qasirgalar zamani kiloklarin maksimal
suratlorinin paylanma va 6danislori

Codval 1
Kuloklarin Kulok stratlo- | Kulak stratlorinin Kulok stratlori migdarinin
surati m/s rinin say| %o-i Odonilisi
1 2 3 4
26 1 1 3,03
25 2 3 9,09
24 4 7 21,21
23 3 10 30,30
22 5 15 45,45
21 3 18 54,54
20 2 20 60,60
19 3 23 69,69
18 4 27 81,81
17 2 29 83,83
16 2 31 92,73
15 2 30 100
Comi: 33 100 100

Eyni metodla hor bir gasirga tizro dal galarin maksimal
hindirl Uklari Gzra 2-ci codval tortib edilibdir

Qasirgalar Uzro dalgalarin hundurltklorinin tokrarlanmasi va 6danilmislari dalgalarin 6nomli
hiundurlGklori kamiyyoatlori verilibdir

Codval 2
Dagalarin 6nomli Dalga hindur- Dalga hindirl Uk- Dalga hindurlUk- larinin
hindurltyt, m [Gklarinin tok- larinin %-i miqgdarinin 6danilisi %
rarlanmasi
1 2 3 4

8,8-8,6 1 1 3,03
8,5-8,3 1 2 6,05
8,2-8,0 2 4 12,12
7,9-7,7 1 5 15,15
7,6-7,4 3 8 24,24
7,371 - 8 24,24
7,0-6,8 1 9 27,27
6,7-6,5 4 13 39,39
6,4-6,2 1 14 42,42
6,1-5,9 5 19 57,57
5,8-5,6 1 20 60,60
55-5,3 3 23 69,69
5,2-5,0 2 25 75,75
4,9-4,7 2 27 81,81
4,341 2 29 87,87
4,0-3,8 2 31 93,93

3,7 2 33 100,0
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Homin funksiya asagidaki dusturla
ifado edilir.

F(v.h) = ex,o{— {%H )

Burada f vo y parametrlordir vo asagidaki
dusturlatayin edilir.

- @)
I (1 + 1)
4
1“(1+1 ’
(o} Ve
3)
(v.h) FZ[H 1}
Ve

Bundan v voh muvafiq olarag kilayin srati
va dalgalarin énomli huindurl Gy tdr.

y— gammafunksiyadir;

p— kiloayin slrati vo dalgalarin
hindurliyt  ilo  mitonasibdir  vo  daimi
omsaldir.

Q - tonliyini hesablamaq Ucln
grafiki gaydatatbiq edilir:

Ig[-1gF(v,h)]=71g(v.h)-7Ig 5 +1glge (4)
Bu distura osason xususi koordinat

sistemi hazirlanmisdir.
Bu sokilda Ig|h|

asilihiq grafiki qurulur.

Ogor kilayin sirati vo ya dagalarin
hindurlGkloarin statistik paylanmalari bu rejim-
iglim funksiyasi ilo paylanirsa, onda qurulmus

grafikda |h,v| vo V va ya h arasindaki asililig

grafiki duzxatli olmalidir.

Bunu yoxlamag vo omin olmaqg
mogsadi  ilo rgim-iglim  funksiyasinin
koordinat sistemindo v,h va Tv,h| arasindaki

olan asilihg qgrafiki qurulmusdur (sokil 1)
gorundayd kimi har iki hal tGgin grafiki asililiq
demok olar ki, tam duiz xotlidir. Bu onu

ilo Ig[-1gF(v,h)]
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gostorir ki, cox illiklor zamani bas vermis
gasirgalarin ~ killok  siretlori  vo  dalga
hundurlGklarinin odadi kamiyyatloari ilo onlarin
tokrarlanma 6donilmislori arasinda olan asililiq
rgim-iglim  funksiyasina mavafiqdir  yani
hamin ganuna tabedir.

Qurulmus  grafiki  asililigin osas
omoliyyatl ondan ibaratdir ki, onun vasitesilo
1, 10, 25, 50 va 100 ilds bir dofo mimkiin olan
siratini vo dalga hunddrluklarini maksimal
odadi  giymotini  hesablamag muUmkUindur.
Bunun Ucgln asagidaki dusturdan istifado
edilmisdir.

F(v,hy)=—"

——-100% 5
t-N-365-n

Burada — m — gorarlanmis yoni tam inkisaf
etmis dalga hundurltytnin omoala golmosi
Ucln lazim olan kilayin slrstinin davam etmo
vaxtidir. Aparilmis coxillik olgli materiallari
gostorir ki,  Xozor  donizinin  dorin
akvatoriyalarda (Neft Dagslari, Gunesli, Cirag,
Saxdaniz va b.) kilok basladigdan 10-12 saat
muddatindo dalgalar tam inkisaf etmis
morholoya catir. Ona géro do biz m=12 saat
gobul etmisik.

n— hesablanmig kilok siratinin bir
dofo misahids edildiyi illarin sayi. Bu illar 1,
10, 25, 50 va 100-ddir.

N — misahido vo ya ol¢llorin sutkada
neco dofo yerino yetirildiyinin komiyyatidir.
Bu kamiyyati miayyan etmok Uctin biz 44 ilda
aparilmis musahids va 6lcllordon ancaq 33 —
don istifado etmisik.

Belo oldugda hor il 1,6 6l¢l apariimasi

. (44
bas verir [33 133)

t— misahido vo ya Ol¢l aparilan
vaxtlar arasinda olan zamandir. Bunu
hesablamaq Ucun bir ilds olan saatlarin
migdari tapilib 365-24-8760 saat. Demali
8760 saatda 1,33 olci ainibsa onda
8760,33=6587 saat.
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Sok.1  Regim-iglim funksiyalarinin koordinat sistemindo kuloklorin siroti vo dagaarin
hindurl Gklarinin 6donislori arasinda asililiq grafiki

Bitin hesablanan odod  komiyyatlori 3-cii codvalda F h-ninillor Gzro odadi giymoti
(5) dusturunda yerino yazsaq onda: vo onlara uygun olarag 1-ci sokildo
hesablanmis v vo h-larin odadi komiyyatlori

1 verilibdir .

100%

F(v.ho)= 00012n
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Kulok va dalgalarin mixtslif metodlarla hesablanmis gostaricilori

Codval 3
Gostoricilarin il Uzra hesablanmis adodi gostaricilari
Sira Kulok vo dalga gostaricilari 1il 10l 25l 50il 1001l
Ne-gi
L F(v,hy) 12,0 12 0,48 0,24 0,12
2. | Dagaarin hiindarliiklari (m)
(ABOS) materiallarina gora
h.mak 7,8 8,8 9,0 91 9,2
hor 4.8 53 55 5,6 57
h 1% 11,6 12,6 13,4 135 | 138

Codvaldo eyni zamanda h gora qUvvads olan
normativ sonadlars asason (2-4) dalgalarin orta
hindirlGyd (hor-0625 h) vo ddanilmislori 1%
olan dalga hundurltkleri ( hyg, —2,42) hor

hesablanib verilibdir.
Aparilmig  todqigat
naticalar alnir.

1. ABOS - o daxil olan xarici firmalarin
hesabladig| dalgalarin Onomli
hindurlUklori ilo Azorbaycanda normativ
Sonodlords  verilmis dalga hinduarluklori
arasinda  forglor vardir. ABOS-o gors
dalgalarin orta hundurltklori Azorbaycan
hidrotexniki ~ neftmodon  qurgularinin
layiholondirilmosinds istifado edilon orta
dalga hundurliklarindon 40 sm yiksokdir.

2. ABOS torofindon toklif edilmis 1% olan
dagalarin  hindurliyt  Azorbaycanda
normativ sonadlards verilmis kamiyyatdon
1,0 m hindurddr. Eyni zamanda ABOS-
nin hidrotexniki qurgularin
layiholondirilmosi  Ugln  toklif  etdiyi
maksimal dalga  hundurltyu do
Azorbaycanda normativ sonadlords istifado
edilondon 1 m yiksokdir.

3. Azorbaycanin hazirladigi CUH 136002-57-
98 normativ sonadinds verilmis dalga vo
kllok gostoricilori  Xozordo bas veran
kilok vo dalga gasirgalart zamani amolo
galmis va 6l¢cllmis gostaricilara uygundur.

islorindon  bela
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Ounenka nokasarteJieil BeTpa U BOJIHEHHS,

PACCYHUTAHHBIX PA3JINYHBIMU METOIAMM C

NMPUMEHEHHEM Pe:KUMHO-KJIUMATHYECKUX
¢yHkumii pacnpenesenunst

A.B.babaes, H.A.J[>xanmunos, U.5.AXMenos,
P.A.T"'adpapos
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B cratee mpuBOAATCS peE3yJbTAThI
OIICHKHM DPACCUMTAHHBIX TMOKa3aTelell BeTpa u
BOJIHEHHS C  NIPUMEHEHHEM  PEKUMHO-
KITMMATHYeCKUX (QYHKIUH pactpe/ieIeHHUs.

BrIsiBIIeHO, YTO pacueTHbIe BEIUYHHBI
CpeIHUX BBICOT BOJIH, MOJIYYCHHBIE (hrupMamMu
AMOK (Asep6aitimkanckas MexTyHapoaHas
OmneparnvionHas Komnanus), Ha 40 oM
MPEBBIIIAIOT  CPEAHHE  BBICOTHI  BOJIH,
noJryyeHHble B A3zepOaiikane. BricoTsl BoH
1% obGecneyennoctun mo AMOK mnpessimaror
BBICOTBI BOJIH 1% 00€eCIIeYeHHOCTH,
MoJTydeHHBIC B A3epOaiikane.

VuuTeIBast, 4TO B TeUEHUE OOJIee UeEM
50 et B mpoekTrpoBaHUU He(TEra30MPOMBIC-
JIOBBIX MOPCKHX THUIPOTEXHUYECKHIX
COOPYKEHHIA, UCIIONIB3YIOTCS  JTaHHBIE,
MOJTyYeHHBIC crieruanucTamMu AsepOaiiakaHna,
CUHMTaeM  HEOOXOIMMBIM  HEOOXOIUMBIMHU
NPUMEHEHHE W  WCIONB30BAHWE  HAIIUX
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pe3yJIBTaTOB. DTOT BBIBOJ 3aKPEILIICTCS TEM,
qTO IIO HpI/I‘-II/IHe HpI/IMeHHeMBIX BeTpOBOJ'IHO-
BBIX IIOKa3aTeje B COOPYKCHHSAX, HAXOJS-
IUXCS B OKCIUIyaTalluM paspylIeHHd U
MTOBPEXKICHHUHN HE ObLIO.

Evaluation of wind and heaving factors
determined by different methods using
schedule and climatic functions of
distribution

A.B.Babayev, N.A.Djdilov, I.Ya.Akhmedov,
R.YaGafarov

Abstract

Results of determined wind and
heaving factors evaluation using schedule and

UOT 622.692.12

climatic distribution function are shown in the
article.

It is revealed that calculated values of
average wave heights obtained by AIOC
(Azerbaijan International Operational
Company) firms are 40 sm more than average
wave heights obtained in Azerbaijan.

Taking into consideration that during
more than 50 years data obtained in
Azerbaijan are employed in offshore oil and
gas field hydraulic structures designing, using
our results we consider necessary. This
conclusion is supported by the fact that up to
now wind and wave factors did not cause
structures damage and breakdown.

SUALTI BORU KOMORLOIRININ LAYIHOLONDIRILMOSINDO
HIDROMETEOROLOJI AMILLORIN NOZ9R9 ALINMASI

M.F.Qurbanov, S.C.Mammadyarov, N.9.Calilov, I.Y.@hmadov

Xazor donizinin Azorbaycan
sektorunda yerlosmis neft-gaz yataglarindan
cixarilmis moahsullarin nagli asason sualti boru
komorlarinin kdmoayi ilo hoyata kegirilir. Sualti
boru kemorlarinin bu cir istismar olunmasinin
digor nogl edon vasitalorlo migayisods daha
Somarali oldugu melum olmusdur. Nagl olunan
mohsullara uygun olarag, sualti boru keamorlari
neft nogl edon, qaz neft vo su nogl edon
komorlor adlandirilir [1].

Suatli  boru komorlorinin, donizin
dorinliyindan asili olaraq tosnifatini asagidaki
Kimi vermok olar:

- donizin dorinliyi H>400 m oldugda
xisusi dorin  doniz  dorinliklorinds
cokilmis boru kemorlori;

- 40 < H< 400 m oldugda darin donizlor
uglin boru kemoarlori;

- 10 < H< 400 m oldugda orta
dorinliklords gokilmis boru kamorlari;

- H< 10 m oldugda dayaz dorinliklords
Gokilmis boru kemeorlori. Burada H —
donizin sothindon dibino kimi olan
mosafadir.

Sualtl boru kemoarlarinin daxili tozyigine

gors tosnifatl asagidaki kimidir:

- P> 12 kgysm? oldugda yiksok

tozyiqgli boru kamorlori adlanirlar;

- P>12 kgs/sm? oldugda kigik tozyigli

komorlor adlanirlar;

Sualti boru  komorinin  daxili
diametrinin 6l ¢ularino gora:
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- D>1000 mm oldugda xtsus boyik

diametrli boru kamorlari;

- 800< D < 100 mm oldugda boyuk

diametrli kamorlar;

- 600< D < 800 mm oldugda orta

diametrli kamorlar;

- 400< D < 600 mm oldugda gox kigik

diametrli kamorlor adlanirlar.

Suati  boru kamoarinds noq

maddolarin xtisusiyyatlorine gora:

- boru kemorlori maye maddslori Ggun;

- boru komorlori gaza oxsar maddolor

dcun, adlanirlar.

Daniz boru komorlarinin islomo soraitine
gbro tosnifatl  holalik verilmamisdir. Bu
tosnifatin yerino yetirilmosi tgiin ilk ndvbado
boru komorinin gokilocayi doniz rayonunun
daga vo axin rgimlori todgiq olunmalidir.
Belo ki, bir magistral boru komorinin kegdiyi
doniz  rayonunda  mixtolif dorinlikli
akvatoriyalar olabilar.

Ogor kicik dorinliklords boru komorine
dalga vo axinlarin tosirinin hesablanmasi
macburidirse, bdyuk dorinliklords dalgalarin
boru komoarlorina tesiri  olmadigindan bu
nozars ainmir.

Doaniz boru komorlarinin
layiholondirilmoasinin asas moarhalalorindan biri
boru kemoarlari gokilocok doniz akvatoriyasinin

olunan

hidrometeoroloji vo hidroloji  rejimlorinin
Oyranilmosidir.
Hidrometeorol oji parametrlarin

Oyranilmasi sualtl boru kamorlarino olan tasir
guvvalarindon yaranan yuklari toyin etmok vo
boru komorlorinin tikintis zamani  yerino
yetirilocok tosorrufat islorinin
layiholondirilmosi vo togkili Ugun vacibdir.
Meteoroloji  dlgU-misahido  molumatlarinin
vasitos ilo doniz rayonunun kilok reimini,
aimosfer  tozyiqini, havanin  temperatur
rgjimini vo disocok yagmurlarin rgjimini vo s.
toyin edirlar.

Kulok rejiimlori xususiyystlarino goro:
ilin fosillori Gzro kiloyin gullorini  (roza),
coxillik materiallar osasinda kulok  slrati
doracalonmolorinin -~ bltin -~ cohotlor  Uzra
paylanmasl, mixtalif glco vo davamiyyato
malik olan gasirgalar hagginda molumatlari vo
S. tayin edirlor.

Doniz  soviyyasinin  doyismasindan
alinan molumatlarin - kdmoayi ilo illarinds
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donizin soviyya doyisikliklarinin dinamikasl,
gabarma-gokilmo proseslori nozara ainmayan
donizlar Ugln saviyyanin ekstremal giymotlori
Vo tominatlari, kilok tosirindon su kutlosinin
govulmasl vo toplanmasi proseslarinin
davamiyyatinin vo OGlgllorinin tominatlar vo
onlarin kilok slratlori vo istigamatlori ilo
olagelari mioyyanlosdirilir.

Doniz soviyyasinin kicik muddotli va
uzun muddatli  dayismolori  suati  boru
komorlorinin  ¢okilisi  zamani  doniz  dibi
suxurlarin gazilmasinda istirak edon masin vo
mexanizmlorin islorini  tonzimlomok  Uiglin
lazimdir. Homin masin vo mexanizmlorin
yuksok Soviyyada islomoas onlarin
sututumundan asili oldugundan vo barjlarin
sututumu 6z novbasinds doniz Soviyyasinin
doayismosindan asili oldugundan, onlarin dayaz
darinliklards islomasi bozon mimkinsiz olur.

Odur ki, suatl boru kamorlarinin
layiholonmosindo  otraf muhit  amillorindon
killok xuUsusiyyatlarinin, doniz soviyyasinin
doyismasinin  nozora ainmasl sualtlt boru
komorlarinin  uzundémurlGlayUnd tomin etmis
olur.

Sualti boru kamarlarina doniz axinlari
homigso hidrodinamik tesir edirlor. Boru
komorlarinin tikintis zamani borular doniz
dibino dizllorkan vo hamginin istismar
olunarkan doniz axinlarinin toasiri davam edir.
Odur ki, suati  boru  komorlarinin
mohkomliyini  tomin etmok Ugln doniz
axinlarinin strati vo istigameti hagginda daha
dogiq molumatlar olmalidir. Doaniz axinlari

siratlorinin - vo  istigamotlorinin  donizin
dorinliyi  boyunca vo zaman daxilinds
yayllmasi ganunauygunluglari molum

olmalidir. Daniz axinlarini asason iki grupa
bolundrlor:
1) Kilok tasirindan yaranan doniz axinlari. Bu
axinlarin xdsusiyyatlori kilok suratindon vo
istigamotindon  asili  oldugundan tez bir
zamanda yaranir. Bunlarin tokrar olunmasl va
parametrlori kilayin suratinin Vo
istigamotindan tayin olunurlar.

ikinci grup doniz axinlari atmosferin
uzunmuddatli sirkulyasiyasinin, doniz suyunun
fiziki xassolorinin muxtalifliyinin vo yaxud

sixhigin - geyri  borabor  paylanmasinin;
buxarlanmanin,  glinos radiasiyasinin,
aimosferdo bas veron yagmurlarin, cay
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sularinin  tosirindon  yaranan  hidrostatik
tozyiglardon va s. soboblardon yaranan doniz
axinlaridr.

Sualtt  boru komorlorinin  gokildiyi
sahilo yaxin zonalarda doniz axinlarinin stirot
Vo istigamotlori dayisdiyindon onlarin doniz
darinliyindon asil1 olaraq doyismosini bir nego
dorinlikda toyin etmok lazimdir.

Sualti boru komorlarinin
layihalondirilmosindo, tikilmasinds Vo
istismarinda, otraf muhit amillorindon doniz
dalgalari boru komoarlarinog daimi
hidrodinamik tosir edon osas amillardondir.

Sualti boru komorlarini
layihalondirarkan doniz dalgalarinin
uzunlugunu, hindarldytnd ve dévrinl tayin
etmoklo yanasi onlarin doaracalonmoalarini va
istigamotlora goro tokrarlanmalarini  yiksok
doqiglikla toyin etmok lazimdir [2].

Doniz dibindo yerlosdirilmis  sualt
boru komorlorino dalga tosirindon yaranan
yuklori hesablamag tgiin 1; 25; 50 vo 100 ildo
bir dofo mimkuin olan gasirgalar zamani amoalo
golon dalga elementlorini (uzunlug, hinddrldk
vo dovrlari) mivafig hesablama tsullart ils
toyin etmok lazimdir.

Doniz dalgalarinin elementlorini toyin
edorkon dorin dorinliklordo bas vermis on
boyluk dalgalarin dayaz dorinliys vo sahilo
Qodor  transformasiyasi  zamani  dalga
elementlorindo  yaranan doyisikliklor todqiq
olunmalidirlar vo hor bir dalga elementi Ugln
bu dayisikliklor giymotlondirilmalidir. Basga
sizlo dalgaarin transformasiyasi  zamani
refraksiyaya vo difraksiyaya ugramalarinda
nozars ainmalidir.

Sualtt boru kamoarlorinin tikintisinds
doniz dalgalar1 hagqinda daqig molumatlar ilin
aylar1 ay G¢ln is gunlarinin tayin olunmasinda
Vo bununla da meteoroloji tosirlordon itirilmis
is vaxtini musyyanlasdirmok tGclndr.

Adoton doniz dalgalari  hagginda
molumatlar coxillik (25-50 il) 6l¢U-musahida
materialarindan  toyin olunur. ©gor  bu
coxillik molumatlar olmazsa, onda
standartlasdirilmis  vo normativliords tosdiq
olunmus hesablama Usullarindan istifado
etmoklo dalga elementlori (uzunlug, hiinddrl Gk
vo dovr) toyin edilir. Son illoro kimi bu
hesablama Usullari CHull 2.06.04-82* [2]
normativ.  sonoadinin  talablori  asasinda
tonzimlonir. Lakin son zamanlarda homin
normativ sonado daxil olmus bir sira toloblor

hoyata kecirilmis elmi-todqigat Vo
eksperimental islordon ainmis noticalars
osason Vo uzunmuddatli  6l¢U-misahida

islorinin arasdirilmasl naticasinds dayisikliya
moruz galmisdir. Belo middoalardan birida
doniz  dalgalari hindarlGyinin — va
uzunlugunun paylanma ganunudur. Ogor
CHull 2.06.04-82* normativ Sonadino goro
gobul  olunurdusa dalga  hundurlGyUndn
maksimal giymoti onun orta giymetindon (g
dofodon cox ola bilmoz, lakin sonralar bu
muddsanin diizgin olmadigl molum olmusdur.
Basga sozlo dalga hundurlGyinin maksimal
giymati onun orta giymatindan U¢ dofodan do
cox ola biler. Odur ki, dalga hundurlGyUintn
paylanma ganununda doyisikliklor edilmis vo
dalga hindirliyd tominati UGgln bir sayli
cadvalds verilmis giymotlor gobul edilmisdir.

Codval 1

30 50 10,010 | 20,0

2,15 1,95 1,80 1,51

Dal ga hiindurl Gy inin 0,1 1,0
tominatlari, 1%
Kj —tominat amsalinin 296 | 2,40
CHulI 2.06.04-82* giymotlori
Ki-tominat amsal inin yeri 320 | 252
giymotlori

2,10 1,91 1,67 1,38
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Ki tominat omsallarinin codvol 1-do
verilmis giymoatlorini migayiso etdikds osas
doyisiriklik tominati 0,1%, 1,0%, 3% vo 5%
olan dalga hundudrliklorinds bas verdiyi
gorundr. Bu iso, o demokdir ki, suati boru
komorlarinin dayanighigini vo mohkamliyini
hesablamag Ucln qgobul edilmis daga
hundurltyd 10-15% dayismis olacag.

Dalga  elementlorinin paylanma
ganununda olan bu doyisikliklori  nozaro
amag, suatl boru koemorlarinin tikilmoesinda
Vo istismarinda tohlUkasizliyini tomin etmok
demokdir. Beloki boru  kamoarlarinin
layiholondirilmosinds onlarin dayanigligini vo
mohkomliyini daha dagiq vo mikommoal dalga
elementlorinin  giymotlori Gglin  hesablamag
lazimdir.

Xazorin Azorbaycan sektorunda olan
neft-gaz yataglari kilok vo dalga rejimloring
goro bes rayona bolinmisdir [4]. Homin
rayonlardan Ugli (1; 2; 3) dayaz dorinlikli doniz
akvatoriyalari oldugundan, bu rayonlarda
tikilmosi vo istismari nozords tutulan sualti
boru kemoarlarino doniz dalgalarinin tasirindon
yaranan yuklori hesablamagq layihslondirmonin
asas marhalolarindondir.

Odur ki, homin doniz akvatoriyalar
Ugln  donizin  dorinliyindon asili  olaraq
tominatl 1% vo 5% olan doniz dalgaarinin
hindirlUklori  CHull 2.06.04-82* normativ
Sonadinin toloblarine uygun olarag
hesablanmis vo 2 sayli codvaldo verilmisdir.
Hesablama naticasinds alinmis noticalar sualti
boru kamorlarinin dayanigligi vo méhkomliyi
Uclin asas amillardoan h esab olunur.
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YueT ruapomMeTeopoIorndecKux GaxkTopon
NPU NPOEKTHPOBAHUH MOBOAHBIX
TpyOonpoBoaos

M.®.Kypbanos, I1I./[.Mammenspos,
H.A.Jlxxanunos, U.5.AxmenoB

Pedepar

ITonBonubIe TPyOOIPOBOIBI
MpelHa3HayeHbl Ui TPaHCIOPTUPOBKHU
He(Tera3oBbIX MPOAYKTOB MPU OCBOCHUHU U
JKCIUTyaTaluu MOpPCKHX  He(]TerasoBbIxX
MECTOPOXKIACHUM.

[IpeacraBnena xmaccudukamus MoJI-
BOJIHBIX TpYyOOINPOBOIOB B 3aBUCHUMOCTU OT
[JIyOMHBI MOPSl M OT AMAaMeTpa TpyOOIpoBoja.
OO0mbscHsercs HE00X0IMMOCTh ydera
TUIPOMETEOPOJIOTUUYECKUX  (HAaKTOpPOB  MpuU
MIPOEKTUPOBAHUY TIOJBOJHBIX TPYOOIPOBOIOB.
VYuer W3MEHEHUS YPOBHS Mops,
XapaKTEpUCTUK MOPCKOI'O TEUEHUsI, BOJIHEHUS
U JAp. SBISAIOTCS  00sA3aTEeNbHBIMU  IPU
NPOEKTUPOBAHUY MOABOJHBIX TPYOOIPOBOIOB.
B pesynpTaTe MHOIOJIETHUX HCCIEIOBaHUMN
MOpPCKOT'O  BOJIHEHMS  IOJIyYE€HBI  HOBBIE
3aKOHOMEPHOCTH PACIIPEEIICHHUS] JJIEMEHTOB
BOJIH B r71yOOKOBOIHOM aKBaTOPHUH
Kacnuiickoro wmops. C  yuerom HOBBIX
3aKOHOMEpHOCTEeH (YHKIMU paclpeieieHus
BOJIH ObUIM  pPAacCUUTAHbBl U  OLEHEHBI
XapaKTEpUCTUKU BOJIHEHUS B 3aBUCUMOCTH OT
[JIyOUHBI MOPSL.

Consideration of Hydrometrological factors
required to submarine pipeline design

M.F.Gurbanov, Sh.C.Mammadyarov,
N.A.Djdllov, I.Y.Achmedov

Transportation facility of submarine
pipeline deals with transportation and
accumulation of recovery products from sea
oil gasfield in the article. Classifications were
given due to sea bottom of submarine pipeline,
diameter of using pipeline, characteristics of
transporting  products. Consideration  of
changing of sea level, price and direction of
sea flow, price of sea wave elements and
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distribution based on sea bottom and its factors
were shown.

Azerbaijan sector of Caspian Sea was
divided region due to wind and wave regime.
Based on sea bottom required to design wave

178

elements was calculated for the sea region of
submarine pipeline and the conclusion are
given in the form of table.
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9 TRAF MUHITIN MUHAFIZ9SI VO
TOHLUKOSIZLIK TEXNIKASI

OXPAHA OKPYXAIOIIEN CPEJbBI U
TEXHUKA BE3OIIACTHOCTH

ENVIRONMENTAL PROTECTION AND SAFETY
TECHNIQUES
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YJK 661.185.1

BOITPOCHI OXPAHBI OKPYKAIOIIEN CPEJIbI U HEJIP IIPU PEABUJINTALIUU U
PA3PABOTKE MECTOPOXXIEHUM «3bIX» H «TOBCAHBI»

P.A. Jamaues, JI.B.Mapuna

3 HOSIOpsT 2006r., MEX Ty
l'ocynapctBennoit  Hedrsnoit  Kommanueit
Aszepbaiimkanckoit Pecniyonuku (THKAP) u
KOMITaHUEH «PyccHedTh ArnmepoH

HNuBectmentc Jlumuten» OBUIO TOMAMHUCAHO
Cornamienue o peabuIUTAINK, pa3paboTke U
JOJIEBOM  pazjienie  JOObMU 1O OJIOKY,
BKIIIOYAIONIEMY HE(TSHBIE MECTOPOXKICHUS
«3pix» u «['oBcaHB» B A3epOaiiKaHCKOI
Pecny6iuke (CPPJIP/I) cpokom Ha 25 ner.
Host OCYIIECTBIICHUS OTICPAIIMOHHOMN
JEATEIbHOCTH [0 3TOMY IMPOEKTY CO3J/laHa
oTiepaIuoHHAs KOMITaHUS «Absheron
Operating Company Limited», kotopas
OCYILIECTBIISIET BCE JMACUCTBUS I PEIICHUS
3alad  MPOEKTa C YYeTOM COBPEMEHHOTO
3apy0OeKHOTO ONbITa U TPeOOBaHM 310POBBS,
be3zonacHoctn Tpyna, OxpaHbl OKpy>Karonien
cpenst (36TOOC)

Hns YCOBEPILICHCTBOBAHUS
JEATEIPHOCTH B 00JIACTH  PallMOHAJIBLHOTO
UCIIONIb30BAaHUSl  MPUPOAHBIX  OOrarcte U
OXpaHbI OKpY>KaroIeu cpenbl Ha
HAI[MOHAJLHOM YPOBHE B COOTBETCTBUU C
COBPEMEHHBIMH  JKOJOTHYECKHUMH TpeboBa-
HUSIMH, IpaBUJIaMH, ornpeieIeHHbIMU
3aKOHOAATEIBLCTBOM, OBLI MPHUHAT JOKYMEHT
00  okojormueckord  momutuke [HKAP
(IMpukaz Ne77 or 12 wmas 2008 r.,
noanucanusiii  [Ipesugentom T'HKAP), B
KOTOpOM Hauum otpaxenue 3agaun ['HKAP B
o0jacT  OXpaHbl  OKpYXKallleld  cpeasl,
o0ecrieueHns: 3KOJOTHYEeCKOol 0e30macHOCTH,
OTpakeHa CTpaTEerus pelieHus: MPUOPUTETHBIX
3a/1a4, OMNpEIEICeHbl ATalmbl W OCHOBHBIC
HaNpaBlICHUsl JI€ATEIbHOCTH, TEXHOJIOTHU-
YeCKUe M OpraHu3aloHHble 3axaun (1).

OcHOBHbIE ~ TPHUHLMUIIBI  YIIPaBJICHUS
OKpYKarolleun cpenoi M3JI0KEHBI B
3aKkOoHOAATEIbHBIX JOKYMEHTaX 00 oXpaHe
MPUPOMBI, KOTOpBIE  MPEACTABISAIOT COOOM
COOpHHK HOPMaTHUBHBIX aKTOB,
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PEryIUPYIOMIUX OOMIECCTBEHHBIC OTHOIICHHS B
o0JacTH  B3aUMOJCHCTBUS ~ MPHPOIBI U
oOmiecTBa, C LIETIBIO COXpaHEHUs
COOTBETCTBYIOIIETO KAveCTBa OKPYKaIoIIeh
cpenpl: 3aKOH 00 OXpaHE OKPYIKAOIICH CPEIbl
(1999); 3akoH 00 HKOJIOTHYECKOM
oesomacuoctr  (1999); 3Bakon 00 oxpaHe
atmocdeproro Bosayxa (2000); 3akoH o
MIPOMBIIIICHHBIX U OBITOBBIX 0TX01ax (1998);
O 3emenbHOW pedopme (1996); JlecHoit
Komekc (1997); O nmeapax ( 1998); 3akon «O
3amMTe  0co00  OXpaHSEMbIX  MPUPOIHBIX
TeppuTopuii u 00bexToB>» (2000r).

Ilenpto paboThl, MPOBENCHHON HaMH,
SIBJISLTIOCH oToOpaKeHHe OCHOBHBIX
OPraHU3aIMOHHO-TEXHUUECKUX U TEXHOJIOTH-
YECKMX  MEpOINPHSTHH,  00ECIeUNBAIOIINX
0€30MacHOCTh ~ HACENICHHs, OXpaHy Help,
OKPY’KaroIIel cpe/ibl OT BO3MOYKHBIX BPEIHBIX
BO3JICHCTBUH, CBSI3aHHBIX C OJKCIUTyaTaluen
MecTopoxkaeHur <«3bix» u «['oBCaHbI» U
COCTOsIJIa OHA U3 CJICAYIONINX JTaIOB:

e l3yuyenue reorpau4ecKkoro
MOJIOKEHHUS. ~ TEppPUTOpUH,  0OwIe
XapaKTEePUCTHKH MECTOPOXKACHUH |
TEXHOJIOTUYECKOI CXEMBI;
3aKOHOJATENbCTBA A3epOailykaHCKOM
Pecny6nuku B 00JIaCTM OXpaHBbI
OKpYKarolllel  Cpelpl;  HUCXOAHOTO
COCTOSIHUSI aTMOC(EpHOro BO3/yXa,
3€Mellb, ¢dopsl u ¢ayHsI,
MIOBEPXHOCTHBIX U TOA3EMHBIX BOJ Ha
MECTOPOKIACHUSIX «3pIX» U
«["0BCaHbBI»;

e Pacuer BayOBBIX BBIOPOCOB BpPEIHBIX
BEILIECTB B aTMocdepy;

e l3noxeHue METO/I0B KOHTPOJIS
3arps3HEHUs] aTMOc(epHOro BO31yXa,
MOBEPXHOCTHBIX W TIOA3EMHBIX BOJ,
HeZp, 3eMenb, (GJaopel U GayHbl TpH
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OCBOCHHHM MECTOPOXKICHHUN <«3bIX» U
«I"oBCcaHbBI».

e Pazpabotka MEPOTPHUSATHHA o
CHUKEHUIO 3arps3HEHUST OKPY KArOIICH
cpeabl W 1O OXpaHe Heap MpH
OCBOCHHHM MECTOPOXKICHUN <«3bIX» U
«["oBCaHbI»

HedrsiHoe  mectopoknmenue — «3bIX-
['oBcaHbI» pAaCMONOKEHO Ha IOrO-BOCTOYHOM
4acTH ATIIIIEPOHCKOTO TMOJTYyOCTPOBA K BOCTOKY

or baky B IPUMOpPCKOW HU3MEHHOCTH.
KonTpakTHblii Y4acTOK OXBAaTbhIBACT
tepputoputo |l mpomsicna HIAY «l'ym
Anacer». OOmias 1miIomags KOHTPAKTHOTO
ydacTka, I€pelaHHOro  Ha pa3pa60TKgf
«Pyccaedtu», cocraBmier 64,81 km”.

KOHTpakTHBI yd4acTOK COCTOMT U3 JBYX
0JIOKOB: HE(PTSHBIE MECTOPOKIACHUS <«3BIX» U
«["oBcaHbI». Cpennee 3aJleraHye
MPOAYKTUBHBIX TOPH30HTOB MPOXOJUT HA
rmyoune 3000-3500 m. Pa3BenanHble 3amachl
Heptr cocraBmstor 46 wmuH. ToHH. Ilo
peIBAPUTEIHLHBIM pacueram o0beM
OCTaTOYHBIX 3aMacoB Ha OJOKe cocTaBiseT 12
MJIH. TOHH HE(PTH.

MecrtopoxaeHne «3bIx» ObLJIO OTKPBITO
U caaHo B okcmuryaranuto B 1935 romy. 3a
BpEeMs IKCIUTyaTalldid MECTOPOXKJICHHUS OBLIO
no0eiTo 6.2 MiaH TOHH HedTu. Pa3BenanHbie
3amackl He()TH COCTABJIAIOT 27 MIIH. TOHH.
OctaTtouyHble H3BJIEKaeMble 3amachl «3bIXa»
OIICHUBAIOTCSI B 8 MJIH TOHH.

Mectopoxaenne  «['OBcaHb»  OBLIO
orkpeito B 1947 romy, a cmaHO B
MIPOMBIIIICHHYIO 3KcIuTyaTanuo B 1948 rony.
Cpennee 3ajieranue MIPOIYKTUBHBIX
ropu30oHTOB MpoxoauT Ha riyoune 3000-3500
M. PasBenmaHHbIe 3amachkl HEPTH COCTABIISIIOT
46 wmaH. ToHH. Ilo mpenBapuTeNbHBIM
pacueTaM O0OBEM OCTATOYHBIX 3alacoB Ha
6moke coctaBiser 12 MiH. ToHH Hedtu. B
nepuos pazpaboTKu Ha HeM mpoOypeHo 68
CKBRXHH, W3 KOTOPBIX B OKCIUIyaTalluu
Haxomwmck 42. B Hacrosmiee Bpems
sKCIUTyaTupytores 19 ckBakuH, o0muid 1e0ut
KoTophIX coctarisier 260 Tonn HedTH, 800 M
Bousl U 90 ThIC. M° raza B cytku. Ha
KOHTpaKTHOM y4YacTKe pPACIIOJIOKECHBI TaKKe
(me  Brmouennoie B CJIP/I)  mapk
HeTeCOOPHBIX pPe3epByapoOB, KOMIIPECCOPHBIC
exa, BCIIOMOTaTeNbHbIE Y4aCTKH,

MHOTOYHCIICHHbIE ~ BHYTPHUIIPOMBICIIOBBIE U
MEXIPOMBICIIOBBIE KOJUIEKTOPHBIE
TpyOONpoOBOJIbI W JApyras HH(pacTpyKTypa.
[IpousBoacTBEeHHAS TUIOMIA/Tb ydacTka
T'oBcansl — 326,65 ra.

OnHOoMi W3 OCHOBHBIX 4YacTedl JIaHHOM
paboThl SBUJIOCH OTNpEACTICHUE KOJMYECTBA
BaJIOBBIX BBIOPOCOB BPEIHBIX BEHIECTB C

TEXHOJIOTMYECKHX  YCTaHOBOK  (cemapaTop
HedTera3oBbli, cenapaTop KOHIEBON CTyNEeHU
cemnapanuu, rasocernaparop, HACOCHas
BHEIIHEH ¥  BHYTPCHHEW  IMEpeKauku),

YCTaHOBKHM TOJIOTOBKH IUIACTOBOM  BOJBI
(cemaparop-neraszatop,  OTCTOMHHUK  BOJIBI,
OydepHas eMKOCTb), HACOCHOW IJIACTOBOM
BOJIbI, HACOCHON OYHMIIEHHOM INIACTOBOH
BO/IbI, BHY TPHILIOIIAIOYHBIX
TEXHOJOTUYECKUX TpyOOINpPOBOIOB,
MPOyBOYHBIX CBeUe, OJIOKa JO3UPOBAHMS
XMMpEAreHTOB, IUIOUIAJKA IOAOTpeBaTenet
He(TH, €MKOCTell aBapuHHBIX, pe3epBYapoB
He(TH, PEe3EPBYapPOB-OTCTONHUKOB IJIACTOBOI

BOJBI, CTAaHIMM KOMIIPECCOPHOHW  HHU3KHX
CTyTIEeHEH cenaparu (rasocemapatop
BXOJIHOH, yCTaHOBKa KOMITPECCOPHas),
E€MKOCTEMH YHCTOIO Maca, E€MKOCTH
0oTpabOTaHHOTO Maclia, €MKOCTH JUIsS a30Ta,
bakenpHOi  cucrema  (akenm  BBICOKOTO
naBieHus,  (akea  HHU3KOro  JaBJICHUS),

€MKOCTH JuIg cOopa KOHJEHcaTa, E€MKOCTh
JIPEHAKHOU, €MKOCTH JIPEHAXHO-
KaHAJIM3aLMOHHOM, CTOsIKa HajauBa HEQPTH,
BOZ03a00pa CUCTEMBI HoAJepKaHuUs
IUTACTOBOTO JAaBJICHMs, y371a ydeTa HeTu B
patione Cypyxanckoii [1I1C, y3na y4era raza B
paiione KOMIIPECCOPHOM CTaHLIUH,
BeHTWIAIMK (YCTAaHOBKA BBOJIA PEArcHTOB,
oreparopHasi, XUM. JabopaTopus, aaMu-
HUCTPATHBHO-OBITOBOM KOPITYyC, MaTepUaIbHO-
TEXHUYECKUN CKJIaJ), 00BEKTOB
TerutocHaOkeHuss . Jma  Kaxmaou eauHUIIBI
00opy10BaHUs OBUIM pacCUMTaHbl KOJINYECTBA
OKUCH YIJIepoJa, OKHCIOB a3oTa , HapoB
HepTH U He(PTENpOIyKTOB, BbIOpPACHIBAEMBIX
©XKe4acHo M B Te4eHuH roja (2-5).

JlpyruMm BaKHBIM 3TalioM Hame paboThl
SIBUWJIOCh ~ U3JIO)KEHUE METOJO0B  KOHTPOJIA
3arpsi3HEHUs aTMOC(epHOTro BO3/yXa,
MOBEPXHOCTHBIX W TIOA3EMHBIX BOJ, HEIp,
3eMenb, G(uopsl U (ayHbI yKa3aHHbBIX
MECTOPOKICHUM.
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Memoowl KOHMPOIsL 3aeps3HeHUs.
ammocghepnozo 8o3z0yxa. Il uccienoBaHus
BIMAHUS Ha  arMocepy  3arpsA3HEHHBIX
HCTOYHHUKOB BOKPYT MPOMBICIIA OBLIO BBIOPAHO
5 cranmuit B 3anmexax HedTu. BriOpaHHBIC
CTaHLMU  pacrlojiaraiucb ~ Ha  TpaHHIe
CaHMTapHO — 3amuTHOH 30HBI (C33) —
TEppUTOPUH. {751 TPOMBIIIJICHHBIX OOBEKTOB
MECTOPOXKICHUS <«3bIX» U «[ OBCaHBI» MIUPUHA
C33 moxer ObiTh BhIOpaHa ot 50 mo 100 wm.
g Toro, 4toObl ompeaenuth cocta CO B
aTMOC(EepHOM BO3/1yX€ MCIIOJIb30BalId MPHOOP
«BACHARACH>» moznenu 300 (mpou3sBocTBa
CHIA). DtoT npubop Obul KamuOpoBaH ISt
KOHIIGHTPATOB CTaHJapTHOro ras3a. Bo Bpems
uccienoBaHus ~— obpasua  Bo3dyxa Ui
ONPEACICHHON 30HBI, npudop
aBTOMAaTHUYECKUI KanuOpyeTcs A0 HyJs, a
3aTeM pe3yJbTaThl aHAIM3a BO3AyXa B Kamepe
OTpakaroTcsl Ha UPPOBOM TabIIo.

Jns HCCIIE0BAHUS JETY4nX
OpPraHMYECKHUX COEAMHEHHH  HCIONb3yeTcs
npubop «PHOTOVAC», KOTOpBI TaKxke
OTKaIMOpOBaH IS KOHIICHTPATOB
CTaHIAapTHOro rasza. s ucciaeayemMon 30HbI
ABTOMATHYECKH T0CJEe KaTHMOPOBKH 10 HYJIS
pe3ynpTaThl  aHanmmM3a  mpod  BO3ayxa
JIEMOHCTPHUPYIOTCS Ha U(POBOM TabJI0.

Memoowi KOHMPOIsL 3aepA3HeHUs.
NOBEPXHOCMHBIX U NOO3EMHBIX 800. B
XapaKTePHBIX MecTax KOHTPaKTHOMH
Tepputopuu  mpoOypeHo 7/  THOpPO  —
TEOJIOTUYECKUX  Pa3BEIOYHBIX  CKBAXHH,
riyounoi 10 M. O6uwmii 06beM BBIOYPEHHOTO
Matepuana coctaBwin 2240 wm°. s
MPOBEICHNS MOHUTOPUHTOBBIX HAOIIOICHHI B
ITH npoOypeHHbIE CKBa)KHHBI
yCTaHaBJIMBAIOTCS MbE30METpHl. Pa3Benounble
CKBRXHHBI OypsATCS C TENbI0 H3YUYCHHUS
THJIPOr€0JIOTHYECKOTO  paspe3a TEeppUTOpUU
(mo rmyomnsr 10 M), wWccenoBaHUS COCTaBa,
(U3UKO-TEONOTMYECKMX M THIPOTeosio-
TUYECKUX 0COOEHHOCTEH OTOOpaHHBIX
00pa3uoB rpyHTa. Onupasich Ha CTaHIAPTHYIO
METOOJIOTHIO OICHKH CTENEeHH 3arps3HeHUs
MNOBEPXHOCTHBIX ~ BOJ, HA  KOHTPAKTHOU
wiomaay, B 10 Toukax, ObLIN B3ATHI 00pa3Ilbl
npo0 BOJBI U JIOHHBIX OTJIOKEHHH, a 3aTeM, B
1a00PaTOPHBIX YCIOBHSAX, OBUI MPOBEIEH HX
xuMudeckui ananus. /s orbopa nmpod Oblio
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HCIIOJIb30BaHO
«EIGKELKAMP».
Memo0dwsl konmponsi no oxpame 3emens, ¢hiopsl
u ¢aynvr. B pamkax mnporpammbl Paza-1
BH3yaJIbHO ObUTM ompeneneHbl Mecta 20
HCCIIEA0BATEIIbCKUX CTaHIUH, KOTOpbIE
oxBatuiin Bce 4 Karteropuu 3arpsi3HEHHBIX
II0YB. s KK 101 Kareropun
3arps3HEHHOCTH ObLTH BBIOPaHBI 5
WCCIEA0BATEeNIbCKUX CTAHIMM, W3 KOTOPBIX
oTOMpanucy 00pa3upl Npod s MPOBEACHUS
nabopaToOpHBIX aHATU30B. MecTa nucioKauu
ATUX CTaHIMH BBHIOMPAIUCH C YYETOM TOTO,
9TOOBl OXBaTUTh Bce HeTe3arpsa3HEHHbIE
YYaCTKA KOHTPAKTHOTO MECTOPOXKIACHHS 3bIX
—I'oBcaHsL.

OO0pa3ibl  OTOMpPATUCh TPH  MTOMOIIH
pYYHOTO UHCTpYMEHTa [jIsi OypeHus, ¢
Hoxxkamu qmHOM B 50cM u  25cM,
npousBoacTBa komnannn «ELGKELKAMP.
Koopaunatel ~ XO3SMCT-BEHHBIX ~ OOBEKTOB,
pacrnonoxeHHbIX Ha KOHTpakTHOH miiomanu,
3arpsi3HEHHBIC  YYaCTKH  3€MeJllb, BOJIHBIE
00BEKTHI, O0Opa3oBaHHBIE H3-32  YyTEUeK
X035UCTBEHHO - OBITOBBIX "
MIPOU3BOJICTBEHHBIX COPOCOB, a TAKXKE 3EMIIH,
MPUIIEIIINE B HETOAHOCTh MO TOW WM WHOH
npuyuHe, OBUIM YTOYHEHBl TMPU TOMOIIU
CTepe0 KOCMHYECKOTO CHUMKA, CIICIIAHHOTO 24
mons 2007r. co coytauka «IKONOS».

obopyioBaHue bupMbI

Kocmuueckne  cHUMKM — OBUIM  clEJaHbl
OJTHOBPEMEHHO 110 4 KaHaJaM.

PesynbraTel  mpoOBeAEHHBIX  paboT MO
IIporpamme daza-1 o HU3YYECHUIO

3arpsA3HCHHBIX YYaCTKOB, COIIOCTABJIAIIMCH C
KOCMHUYCCKUMH CHHUMKaMH. HcTounuku
3arpsA3HCHU, HE3aMCUYCHHBIC BO BpEMA
BU3YaJIbHBIX Ha6J'II-OI[eHI/II\/’I, YTOYHAJIIUCH C
IIOMOIIIBIO KOCMHYCCKHX CHHMKOB, a 3aTcCM
IMPOBOAUIICA I[OHOJ'IHI/ITCJ'ILHHﬁ OCMOTp 3THUX

YYaCTKOB. Bnonb aBTOMOOMJILHBIX 7t
MEIIEeX0JHBIX MapuipyTOB, BU3YaJIbHO
OTIPENIeTISUTNCh. TIPOHUKHOBEHHE HePTH B

MOYBY, IUIOMIAAb 3arps3HEHHOTO Yy4YacTKa,
WCTOYHUK 3arps3HCHUS W TPUYUHBI  €Tr0
obOpazoBanusi. C  1eldbl0  HEIOMYILICHHS
TOPU30HTAILHOW SMUCCUU 3arpsi3HCHUS U JIIS
KOHTPOJIA 3TOTO npoiiecca, Ha 10
KOHTPOJIBHBIX CTaHIUSAX, Ha OTHOCHUTEIIBHO
YHUCTBIX YYaCTKaX, ObUIH B3SITHI 00pasibl IPoo
JUTSI TIPOBEJICHUST XUMHYCSCKUX aHATTU30B.
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Bonbmoe BHUMaHWEe B pPaboTe yICIICHO
BONPOCAM OXpaHBbI OKPYKAIOIICH Cpelsl MpU
oOparieHuu ¢ OTXOoJamMH, OOpa3yIOIUMHCS

pu Oypenuy, CTPOUTEIILCTBE
MIPOEKTHUPYEMBIX ~ OOBEKTOB, JNEMOHTaXe
IIPOMBICIIOBBIX TpyOOIPOBOIOB, pu

IKCIUTyaTallUK MPOCKTUPYEMBIX 00BEKTOB (
OTXOAbI He(pTeH_UIaMa npu 3a4YUCTKE
00opyT0BaHUs, TP IKCILTyaTallid OOBEKTOB
ANIEKTPOCHAOKEHUS, OTXOMAbI MOTPEOJICHHS).
Omnpenenenpl TMpeanoNaraéMble  KOJIWYECTBA
OTXOJIOB, UX COCTaBbl, CIIOCOOBI X cOopa u
yruauzanuu (6).

Meponpusitus M0  yCTPaHEHUIO
BO3HUKAKIINX OCJIOKHEHUH IIpru OCBOCHUH
SIBIIIFOTCSL  B&KHBIM JJIEMEHTOB M COCTaBHOM
JaCTbIO BCEX OCHOBHBIX TEXHOJOI'MYCCKUX
NPOLIECCOB IPH MNPOBOJAKE HEPTAHBIX U
ra3oBbIX CKBa)KUH, pa3paboTke u
IKCIUTyaTalliK MECTOPOXKICHUHN (MOTJIOIICHHSI
OypOBOTO pacTBOpa; OCHINU U 0OBAJIBI TOPHBIX
MOpOJI; CY’XEHHE CTBOJIOB CKBa)XHMH; HeTe-,
raso-, BOJIOIIPOSIBIICHUS, rpuoHsl U
MEKKOJIOHHBIC TIPOSIBIICHUS) U HAITPaBJICHbI HA
oOecrieyeHne BBICOKOH A((HEKTUBHOCTH U
6e3aBapuitHOCTH MIPOU3BOJICTBA, 6onee
IIOJIHOI'O U3BJICUYCHUSA W HCIOJB30BAHUA
HedTH, Ta3a U KOHJIEHCaTa.

CokpallleHuI0 TOTeph U YTHWIM3ALUU
yIJIE€BOAOPOAOB npu AKCILTyaTaluu
MECTOPOXACHUN HEePTH U Ta3a CIOCOOCTBYET
NPUMEHEHHE 3aKPBITHIX TePMETU3HPOBAHHBIX
cucteM cOopa, TOJOTOBKHM M TpaHCIOpPTa
He()TH, Ta3a U KOHJEHCAaTa, YJaBIMBAaHHE U
WCTIOJIb30BaHNE HU3KOHATIOPHOTO HE(TSHOTO
raza ¢ YCTaHOBOK TOBApHON MOJATOTOBKHU
He(TH M KOHIIEBBIX CTYINEHEH cemapanuu c
MOMOIIBI0 BAKyyMHBIX M KOMIIPECCOPHBIX
YCTaHOBOK C TIOCJEAyIolIel mepepaboTKom
3TOrO LIEHHOT'O CBIPBS Ha
razornepepadaThIBAIOIINX 3aBOJIAX U JIp.

[Toaromy  oOecnedyeHue  HaJEKHOH,
Oe3aBapuiiHOW  pabOTBI  cucTeM  cOopa,
MOATOTOBKH, TPAHCIIOPTA U XpaHEHUH HEPTU U
ra3a MMeeT BEeChbMa Ba)XHOE 3HAYEHHUE IS

nNpeaOTBPAILLICHUA MOTECPb ,Z[O6BIBaeMbIX
IIOJIC3HBIX HMCKOIIA€MBIX U, CJICA0OBATCIIbHO,
OXpaHbI HEOp u palluOHAJIBHOI'O

HCIIOJIb30BAaHUsI IPUPOJIHBIX PECYPCOB.
IIpenoTBpaTuTh 3arpsA3sHEeHUE HEIp U
MTOA3EMHBIX BOJHBIX MCTOYHHUKOB MOYKHO IIpH

BBIIOJIHEHUU CICAYIOIUX MEPOIPHUSATHI:
IIUPOKOE BHEAPEHUE B palioHaX JOOBIYH
He(pTH 3aMKHYTBIX CHCTEM BOJOCHAOKCHHS C
OTpaHWYEHHBIM 3a00pOM CBEXEH BOIBI U
MaKCHUMaJIbHBIM HCIOJIL30BAHUEM IS
3aBOJHEHUS IJIACTOB MPOMBICTIOBBIX CTOYHBIX
BOJ; BHenpeHue S(OPEKTUBHBIX METOJOB M
Croco0OB  MOATOTOBKM  He(pTH, Ta3a u
IJIACTOBBIX BOJI C IIENIBI0 CHUIKEHUS TOTEPh
yTJIEBOIOPO/IOB,; 3aMeHa BOJITHOTO
oxyaxaenus aeiictByromux cuctem (YKITH,
ra30KOMIIPECCOPHBIX ~ CTaHIMA W JIp.),
BO3IYIIHBIM OXJIQXKJICHUEM, HCIOJIb30BaHUE
MEPEIBKHBIX METAJUIMYECKUX €MKOCTeH st
coopa HedTH TpPHU OCBOCHHH, TIYHIEHUU U

MOA3EMHOM pPEMOHTE CKBaKHH C
MOCTEAYIOMIE TPAHCIOPTUPOBKOM €€ Ha
HedTecOOpHbIE MyHKTHI, BHEJIpEHUE
HAICKHBIX MECTOIAOB 3aAII[UThI 060p}/I[0BaHI/I$I nu
KOMMYHUKaIUN oT KOPPO3UOHHOI'O
BO3JCHCTBH.

Kax U3BECTHO, OCHOBHBIMH
WCTOYHUKAMH  3arpsi3HEHUS  OKpY’Karouen

HOPUPOAHOI Cpefbl MPHU OCBOCHUH HEPTSIHBIX
MECTOPOXKIACHUM  SIBISIOTCS.  OypoBble U
LIEMEHTHBIE PacTBOpPbI, OYypOBbIE CTOUYHBIE

BOAbl ¥ 1UlaM  (YacTUIBl  BBIOYPEHHOM
NIOPOJbI); MHUHEPAJM30BAaHHBIC  ILUIACTOBBIC
BOJbl; NPOAYKTHl  HUCHBITAHUS  CKBaXXUH

(HedTh, Ta3, MIACTOBBIC BOJBI); MPOIYKTHI
cropanus roprouero JIBC; roproue-cMazounbie
marepuansl ('CM); X03siCTBEHHO-OBITOBBIE
BOJIBI U OTXO/IbI; CENapaTopbl 1 KOMIIPECCOPHI,
JI€AMYJIbCHOHHBIE YCTAHOBKH;- aBApUMNIIHbBIE
BBIOPOCHI,  UCHApeHusi U3  Pe3epByapoB,
OTCTOMHMKOB, HedTenoBymIeK U Ap.
COOpY’KEHUH sl XpaHEeHUsI He()TH; TUIaCTOBas
BOJa M IUIACTOBBIM TECOK; 3arpsi3HCHHbIE
JIOKIIEBBIE U CEJIEBbIE BOJIBI.

Brlmenepeuncinenssie UCTOYHUKHU
00yCIIOBIIMBAIOT 3arpsA3HEHUE OKpY’Karollen
Cpensl MHOT'OYHCIIEHHBIMU BpEIHBIMU

WHTPAIUCHTaMH. HE(TSIHBIC YTIEBOJAOPOIHI,
CO; HOy; U12C; COy; H6('])2U_15)4; OeH3-o.-
mupeH  (boollliz); MepkanTaHbl, aabACTHIBI;
TyMaTHbIA MOPOMIOK; HUTPOJUTHUH; [IDJIX;
ok3un, cynpkop;, KMII; IIAB; 0apur;
KayCTHUYeCKasl COJla; KaJIbIIMHUPOBAaHHAS COJIa,
XPOMIMK; XJIOPUCTBIA KaJbLUW; W3BECTH;
rpaduT; TJIMHA; KUCIOTHI, METaHOJ; apaduH,
pPacTBOPUTEIIH.
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Ha  ocHoBe  pe3ynpTaToB  HMCXOJHOIO
COCTOSIHMSI OKPY KAIOILEH Cpeibl KOHTPAKTHON
TEPPUTOPUHU u IIPOBEECHHOTO
(dboToMOHHTOpPHHTA, B CcOcCTaBe 25-leTHei
[IporpaMMbl peaOUIUTAIIMA MECTOPOXKICHUIN
«3pix» U «['OBCaHBD» OBUTH TPETYyCMOPEHBI
Meporipuatuss 1o  Oxpane Okpykaronien
Cpenpl, KOTOpble OBUIM COTJIACOBAaHBI C
I'HKAP u MOPII:
e PaspaboTtka 3KOJIOTUYECKOMN
HopMmatuBHOM nokymenrtaruu (I1/IB,
ITJIC, Ilacmopra omacHbIX OTXOJIOB,
HOPMBI BOJIONOTPEOIICHUS,
9KOJIOTHYECKHUH TaCIopT);

e [loaroroBka IIPOEKTa Ouenku
Bo3nelictBus Ha OKpyXarolryro
Cpeny (OBOC);

e BrinonHenue [Iporpammsl

DKOJIOTHYE€CKOTO MOHUTOPHUHT A,

e  DKOJIOTUYECKUH ayIuT;

e [losTamHas MOArOTOBKA U peaau3alus
[IporpamMmebl PEKyJIbTUBALIUN
He(Te3arpsI3HEHHBIX 3EMETb;

o Vrwmamusa 20616 T. byposoro
nilaMa M3 HOBBIX CKB&XHUH OyIeT
MIPOU3BOIUTECS B IIJITAMOOTBA |

e VYrmmmsamma 15,6 MJIH.M® MIacTOBOI
BOABl OyJeT TMPOU3BOAUTHCSA IyTEM
3aKayK¥ B CKBaXHHBI (JJIsI CO3/IaHHS
cuctemsl I1I1/;

e  Vrunuzanus 45 T m1acTOBOro Inecka B

[IJIJAMOOTBAT,
e [IpuoOperenue 000pya0BaHUS
MPUPOJOOXPAHHOTO  3HAYCHUS, JUIA

JUKBUJIALIUU BO3MOXKHBIX aBapUHHBIX
pa3IMBOB MPHOOpPETEHUE KOMIUIEKCA
«DJKOJIOTUYECKasi CKopasi TOMOIIbY,
JUIS  YTWIM3AIMA  TBEPO-OBITOBBIX
OTXOJIOB M TIPOMACIIEHHOM BETOIIH
ycraHoBKy "Smart Ash’;

e BoccraHnosneHnne €MKOCTEHN JUISt
XpaHEHUsl OMACHBIX KHUJIKHX BELIECTB
(1e109b, KMCIIOTHI, METAHOII );

e VYCTaHOBKAa €MKOCTEM Il XpaHECHMsS
MUTHEBOM BOABI B COOTBETCTBHH C
CaHUTapHBIMH HOPMaMU U TIpaBUJIaMHU;

e Paspabotka I[Iporpammer JleiicTBuii u
yHIpaBIeHUS B Ype3BhIYAITHBIX
CUTyallUsiX W COIVIACOBaHHE  C
rocyaapctBeHHbIMU opranamMu (MYUC u

np);
184

e OpraHuzanust ydeOHBIX KypcOB IO

NPEOYNPSKACHUI0 W JIMKBHIAINH
Pa3IUBOB,
e CrpouTenbCcTBO KOMILJIEKCa

COOPYXCHHUIl 11  MOArOTOBKH U
3aKa4KHn HOZ[TOBapHOﬁ BOJFBI B IIJIaCT
e CTpouTensCTBO (PaKEITBHON CHCTEMBI,

e CTpouUTENbCTBO KOMITPECCOPHOM
CTAaHIIMM Ta3a HU3KOW  CTyNEeHH
cenaparuu,

e PekoHcTpykuus TpybomnpoBoaa ['oBcan
3 - VIIH;

e (CrpouTenbCTBO KananusanmoHHbIx

OUYUCTHBIX CTAaHUUH, [UISI OYHUCTKH
OBITOBBIX CTOKOB;

e PexkoHcTpykiust u 00yCTpOHCTBO 5
CYILIECTBYIOIIMUX KYCTOBBIX IIJIOIIAJ0K
B COOTBETCTBUU ¢ TpeboBanusiMu MUC

U 3KOJIOTHH,;

e CTpOUTETLCTBO BOAOBOJIOB IIACTOBOM
BOJIBI,;

e (O3seneHeHue IIPOU3BOJCTBEHHBIX
TEPPUTOPUIA.

Pe3ynbraThl BBINOJTHEHHOW pPabOTHI
OyIlyT CrtoCOOCTBOBATh MPETBOPEHUIO B KU3Hb
Oxonoruueckoir Ilomutukn I'HKAP — s10
IIOCTPOCHUE  DKOJIOTMYECKON JeATENbHOCTH
YIIPaBJICHUHN U NPEIIPUATUN B COOTBETCTBUU C
COBPEMEHHBIMU  TpeOOBaHMUSAMH, pELICHHE
JKOJIOTUYECKUX  NIPOOJIEM  TEXHUYECKOIO
COCTOSIHUSL OOBEKTOB, SKCIUIyaTHPYEMBIX B
HACTOALIEE BpEMs, TPEOOBAHUE «HYJEBBIX
BbIOPOCOB» pu MOJIEJTMPOBAaHUHU U

IJIaHUPOBAHUHA KalmnuTaJabHOI'O PEMOHTA,
MMpeaAyCMOTPCHUC IIO2TAITHOT'O peUICHUA
JOCTAaBHINXCA B HACJIICACTBO  3KOJIOIMYCCKHUX

po0JIeM MPOU3BOICTB.
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6. I'.E.IlanoB OxpaHa OKpy>Karomiei cpeapl Ha
OpeanpusTHsIX  HePTIHOW U Tra3oBOHU
npombinieHHOCTH. M. «Hempa», 1986. 245 c.
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“Z18” va “Hdvsan” yataglarinin islanilmasi
va reabilitasiyasi zamani atraf mahitin va
yerin takinin mahafizasi masalalari

R.A.Dagdiyev, L.V.Marina
Xiulasa

Moqgalods “ZIg” vo “HOvsan” yataglarinin
islonilmoasi va reabilitasiyasl zamani yaxin 25
il middatinds hoyata kegirilocok otraf mihitin
muhafizosi mosolaloring baxilmisdir. Aparilan
isdo mogsod “ZIg” vo “Hbvsan” yataglarinin
istismari ilo bagl olan  ohdinin
tohlUkoasizliyini, otraf mihitin va yerin tokinin
mUmkin olan zararli tosirlordon gorunmasini
tomin edon osas toskilati-texniki vo texnoloji
todbirlorin - oks  olunmasindan ibaratdir.
Orazinin cografi mdvgeyinin, texnoloji sxemin
vo yataglarin Umumi xarakteristikasinin, otraf
muhitin - mihafizos sahesinds Azoarbaycan
Respublikasi  ganunvericiliyinin, “Z1g” va
“Hovsan” vyataglarinda vyeralti vo soth
sularinin, flora vo faunanin, torpaglarin,
amosfer  havasinin  ilkin  vaziyyatinin
Oyronilmasi; atmosfera atilan zorarli madds
atilmalarinin Umumi hesablanmasi; “Zig” vo
“Hovsan” yataglarinin monimsonilmosi
zamani flora vo faunanin, torpaglarin, yerin
tokinin, sothi vo yeraltt sularin, atmosfer
havasinin girklonmosine nozarat Usullarinin
sorh olunmasi; “Z1g” vo “Hovsan” yataglarinin
monimsonilmesi  zamani  yerin  tokinin

gorunmasl vo otraf muhitin cirklonmoasinin
azaldilmasi  moqsodilo  todbirlarin  islonib
hazirlanmasi islari apariimisdir.

Question of environment and bowels
protection at “Zykh” and “Govsany” fields
rehabilitation and development.

R.A.Dashdiev, L.V.Marina
Abstract

The article considers aspects of
environment protection at development of
“Zykh” and “Govsany” fields that will be
carried out during coming 25 years. The aim
of conducted work was representation of main
organization and technica and engineering
measures, ensuring safety of inhabitants,
bowels and environment protection from
possible harmful influence connected with
“Zykh” and “Govsany” fields exploitation.
Study of territory geographical state, general
characteristic of fields and flow chart; Laws of
Azerbayjan Republic concerning development
protection; initial state of atmospheric air,
lands, flora and fauna; surface and
underground waters on “Zykh” and *“ Govsany”
fields; calculation of gross harmful substances
into atmosphere; statement of control methods
for atmospheric air, surface and underground
waters, bowels, lands, flora and fauna
contamination (pollution) at “Zykh” and
“Govsany” fields development; development
of measures on environment contamination
reduction and on bowels protection at “Zykh”
and “Govsany” fields development had been
carried out.
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YK 622.692.12

O HEOBXOJIUMOCTH BHECEHUA U3SMEHEHUH B METOIUKY COCTABJIEHUA
IKOJJIOI'MYECKHUX ITACIIOPTOB JJISAA NIPEANIPUATHUHN , OCYIIECTBJIAIOIINX
BYPEHUE HE®TSAHBIX U I'A30BbIX CKBAKUH

A.M. Abayniaes

N3BecTHO, 4TO 3KOJIOrHUEcKUe (HaKkTOphbl
CEepbe3HO BIIMSIOT Ha pe3yJbTaThl
IIPOM3BOJICTBEHHOTO0 00BbeKTa. ITH (PAKTOPHI C
TEYCHUEM Olpe/ielieHHOro BpemeHH (3-4 roa)
nepecMaTpUBaroTCs U YTBEPKIAIOTCS
HOPMAaTHUBHO-TEXHUYECKUMHU  JOKYMEHTaMHu
9KOJIOTHUECKUMH TaclopTaMH MpearpUsITHIA.

Taxue HKOJIOTHYECKUE nacropra B
Azepbaiimxanckoil Pecrybnmuke perysisipHO
COCTaBJISAIOTCH, JIeUCTBYIOT, U OHU

KOHTPOJIUPYIOTCSI MHUHHCTEPCTBOM 3KOJIOTUU
U T[pPUPOJHBIX  PECYpCOB  pecIyOIMKH.
be3yciaoBHO, ATOT PYKOBOJSIIMNA 3KOJIOTHYEC-
kuit pokyment (OCT 17.0.0.01.90) wrpaer
CEPbE3HYIO poib B HaJIaKUBaHUU
JKOJIOTHYECKON JUCLIUILINHBI 1o
00eCrevYeHNI0 OXpaHbl OKPY KaoIeH cpesibl B
HPOHU3BOJICTBEHHOM OOBEKTE.

BaxHyto posib B COCTaBJIEHHUH TaKOrO
JIOKYMEHTa CBhITPaJI0 CTPOrO€ BBIIIOJIHEHUE
TpeOoBaHui craHgapta [1l], MeToAMYECKUX
yKa3aHuH 1o NaCIIOPTU3aLUU
He(TEPOMBICIIOBBIX OOBEKTOB, M3JI0KEHHBIX
B PJ[-39-0147103-313-85 [2] wu gp.
BaXkHe1Ine HKOJIOTO-TEXHOJOTUYECKUE
JIOKYMEHTHI.

N3  pykoBoasmiero 3KOJOTHYECKOTO
nokymeHTa [1] BHAHO, YTO OCHOBOW JUIs
pa3paboTku 9KOJIOTMYECKOT0 racropra
ABIIIIOTCA COTJIACOBAHHBIE M YTBEP)KICHHbIC
OCHOBHBIE MOKa3aTenu MIPOU3BO/ICTBA,
npoekThl pacyetoB HopMel [1/IB u ITJC. Ilpu
COCTaBJICHUU TaKHX HKOJIOTMYECKUX
JIOKYMEHTOB YUUTBIBAIOTCS XapaKTEPUCTHUKHU!

- CBIPbsI, HCIIOJIb3YEMbIX MaTepHalbHBIX U
JHEPreTUYECKUX PECYPCOB,;

- BbIOpocOB B armocdepy, coaepKaHHUe
3arps3HAIUX atMocdepy BeriecTB (cocTas,
Ka4eCTBCHHOE M KOJIMYECCTBEHHOE 3HAYCHUS);

- BOJIONOTpPEOJIeHUsI W BOJOOTBEICHMS, a
TaK)KE€ COCTOSIHMSI OUYMCTHBIX COOPYKEHHM.

OKOJIOTHYECKHE nacropTa Ui
HeTera3of00bIBAOIINX  TPEANPHUITANR ¢
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1991rona perymsipHO COCTABIISIFOTCS — TOJ
PYKOBOJACTBOM aBTOpa HACTOSIIEH CTaTbU B
nacturyte ['ocHUIIN «I'unpomopHedTeraz»-
HplHe  MHCTUTYT  «Hedrerasmpoekt». B
HacTosuen CTaTbe KPUTHUYECKU
paccMaTpuBaeTCcs M OLEHHMBaeTcsi 00O0CHOBa-
HUE COCTaBJIEHUS SKOJOTMYECKOIro IMacrnopra
111 OyPOBBIX MPEANPUATHI.

Hepenko Bo Bpemsi OypeHuUsi CKBa)KUH
IIPOUCXOJAT MHOTOYUCIIEHHBIE OCJIOKHEHHS B
CTBOJIaX. YCTpPAHEHUE HTUX OCJIOKHEHUH
CONPOBOXKAAETCA  YUIMHEHUEM  BpPEMEHHU
3aBEepLICHUS ONEpalUU U JOMOJIHUTEIbHBIMU
BbIOpOCaMu BPEIHBIX BELICCTB B
OKpYXalollyro cpeny. OTH  (akTopsl B
JKOJIOTMYECKUX  [aclopTax HE  y4YTEHBI.
BypoBsie pabotsl B KacniniickoM Mope Benuch
C OCTakajJ, CO CTAalUOHApPHBIX MOPCKHX

OCHOBaHUH, MOJIYIIOIPYKHBIX OypOBBIX
YCTaHOBOK, iaByuux-«llensg»,
CaMOXOIHBIX IEPEABIKHBIX OypOBBIX
yCTaHOBOK «Xaszap». B Hacrosmee Bpems
UCTIONb3YIOTCS MOJIEPHU3UPOBAHHBIE
COBpEMEHHBIEe  OypOBBIE  YCTAHOBKH  HM.
I'eiimapa Anuesa, «Jlana T'opryn»
«Mcrurnan», u 1.1.

Ha3BanHbie OypoBblE  YCTaHOBKH

OCYILECTBIISUIM  MHOTOYMCJIEHHBIE OypOBBIE
orepanuy Ha He(Tera3oBbIX MECTOPOKICHUAX
«Hepr [Hammaper», «[ronenumn», «baxap»,
JlyBauHbIii Mope, 8 mapra, CaHravdaisl Mope,
HaxuueBanb, Ymun, Kapabax, Mmam u T.1.

,21.]'15[ KaxXxJa0ro IIPOCKTa COCTaBJIAIINCH
PYKOBOIAMINC TCXHHUKO-TCXHOJIOT'MYCCKUC
9KOJOTHYCCKHUEC JOKYMCHTEI, KOTOPBIC
OPHUCHTHPOBAINCH Ha 6naron0nquLIe
IIPOU3BOJACTBCHHBLIC onecpannu 3aaHHOTI'O
TCXHOJIOTUYCCKOTO PCKHMMAa W TCXHOJIOI'U-
JecKoi ornecpanu C HUCIIOJIB30BaHHUEM

CUJIOBBIX arperaroB, BBIICISIOIUX TOKCHYEC-
KHe BenlecTBa. 3BECTHO, YTO KOJMYECTBO
HCIIOJIB3YEMBIX ~ TaKMX  TEXHOJOTMYECKHUX
CPEJICTB 3aBUCHUT OT TJIyOUHBI POEKTUPYEMBIX
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CKBaXXHH. YeM TiTy0Ke CTBOJI CKBaXXHHBI, TEM
MOIIHEe arperatsl U OOJIbIIE MX KOJIUYECTBA.
Hanpumep, 9ncino npuUMEHSEMBIX ITU3EITbHBIX
reHepaTopoB Konedsarcs or 3 a0 15 exunui
u Oosble.

[IpuBeneM  HECKOJBKO  IPUMEPOB.
Pa3zpaboTanHble B pasHble TEPHOABI IS
ryOOKMX M CBEPXINIYOOKMX  CKBAXKHMH

MeCTOpOKICHUS «[ FOHEeITN» Ha TITyOOKOBOJI-
HBIX MOPCKHX CTAaIlMOHAPHBIX IUIaThopmMax
NeNe 6, 9,10, 11 w T.1. IIAHUPOBAIOCH
ucnoib3oBanue auseneii B-2-450 (450:16); na
MOpCKoH crarroHapHoi iardopme Ne 14 st
ckBakuH No 46,60 mecTopoxaeHus ATSTHI-

Mope- 6 en. museneit B-2-450; MCIT Ne 718
st ckBakuHbl Ne 718 wmectopoxnenus 8
mapta - 4 en. muszens AJIIT 1000, Ha
CaMOXOJHOHM TuIaByueil OypoBOH YCTaHOBKU
«Xazap 1» mis MecTopokJieHus Xa3pu - 2 e]I.
2AJ1-42/6 am (30:38); (1500:164), «IIIIBY-
[ensd 3 mis mecropoxaeHus Ksmas - 2 en.
nuseseit 6 um 18/22 (220;164) u 1.1.

PacueTrsl KoJIMYECTBA  BBIACIAEMBIX
cOpOCOB BpEIHBIX BEIIECTB B arMocdepy B
9KOJIOTUYECKUX TACMopTax O0a3upyroTcs Ha
00BEMBI TUITAHUPYEMBIX pabOT Ha HAaMEUYEHHbIE
MIyOUHBI MPOXOJKUA CTBOJOB. OTH PacyeThl
npecTaBieHsl B Ta0. 1.

XapaKkTepHuCTUKa BbIACIEHUS BPEIHBIX BEIIECTB U3 OYPOBBIX YCTaHOBOK

Tabmuma 1
OOBexT HaunmenoBanue HaunmenoBanue KosindyecTBo BpeIHBIX
OypeHHs OypOBO# yCTaHOBKH BPEIHOTO BeIIeCTB T/T
U qu3eien BEILECTBA CymmapHo Ha en.
KomnnuecTBo auzeneit NPOAY KM
1 2 3 4 5
MecTopoxaeHue Huzens 15 en. Oxwucs yriaepona 190, 946 0,0317
IN'orenuin B2-450 Oxuce azora 242, 433 0,0396
I'MCII 6,9,10,11 (450;164) VYTaeBo0pOabI 53, 355 0,0087
MecTopoxaeHue Juzens 6 en. Oxwucsk yriaepona 77,579 0,5350
AnsTeI-MOpe B2-450 Oxuce azora 36, 879 0,6681
MCII 14, (450;164) YrneBogopos 21,132 0,1462
ckB.46,60
Okucs yraepona 103, 43 0,1106
MecTopoxaeHue Juzens 4 en. Oxuch azora 128, 98 0,1379
8 Mapra AJII"-1000 YrneBon1oposl 28,25 0,0302
MCII 718,
CKkB.718
MecTopoxacHue Juzens 2 en. Oxwuchk yriaepoa 129, 329 0,0804
Xazpu 2]1-42/6 um Oxwucs azota 161, 622 0,1005
CIIbY«Xa3zap 1» (30:38); (1500:164) | VYrmeBomoposi 35,573 0,0221
MecTopoxaeHue Huzens 2en. Oxkwuch yraepoaa 12,614 0,0078
Kamaz 6 um 18/22 Okuce azora 15, 831 0,0098
Hlenbd-3 (220;164) YriaeBomopobt 3,477 0,0021
[Ipumeuanue  I'MCII- I'myGokoBogHAs MOpCKasi cTarmoHapHas miatdopma,

MCII - Mopckas crauroHapHas miardopma,

CIIBY- CamoxomHas miiaBy4asi OypoBasi yCTaHOBKA.
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B STOM TaduIe OTMEYEHBI
HaAaMMCHOBAHUS NCTOYHHKA BBIACJICHUA
BPETHOTO BELECTBA 5 KOJHAYECTBO

OTXOZAIIETO 3TOrO BEILECTBA.

N3 Tabn.l. BuaHO, uTOo B atmocdepy
BBIOpachIBaeTCs HEeMajoe KOJINYECTBO
BpEIHBIX BelleCcTB. [l 3amaHHOrO IUTaHOM
HOPMAaJIbHOTO pexuma OypeHus 3TO
KOJIMYECTBO BPEIHBIX BEIIECTB CUYUTACTCS
SKOJIOTUYECKUM TapaHTOM JUIsl OKpyKarouen
cpenpl. OgHAKO MpaKTHUKa MOATBEPKIACT, YTO
B mporecce OypeHHs CKBaXHH IO Pa3HBIM
NpuYrMHaM  Ha  OOBEKTaX  MPOUCXOIAT
MHOT'OUYHUCJICHHBIE OCJIOKHEHHUS. Ha
YCTPAHEHUE JTUX OCJIOXHEHHN TpaTsaTCA
JOTIOJTHUTENbHBIE BHEIJIAHOBBIE MaTepHUaJIb-
HbIE U DHEPreTUYECKUE PECypChl. OTU HE
MpeyCMOTPEHHBIE BBIOPOCHI B atMmocepy B
9KOJIOTUYECKUX JIOKYMEHTaxX (PaKTUYECKH He
(GUKCUPYIOTCSI U HE YYHUTHIBAIOTCA  Kak
JOTIOTHUTEIBHO  3arps3HSIONINE  OOBEMBI.
OTUM JIeCTBHEM HAHOCHUTCS 3KOJOTHYECKHI
yiiepO OKpysKaromien cpene.

B cocraBe skomoruuyeckoro macrnopTa
CEPbE3HBIM  IOAPA3ACICHUEM  CUHUTAIOTCS
pacuetsl [1/IB BBIOPOCOB BpeHBIX BELIECTB B
atmocdepy [3;4]. B takux pacueTrax 3a OCHOBY
MPUHUMAIOTCSI HOPMaJIbHbIE TEXHOJIOTHYECKUE
npouecchl.  371ech  HE  IPEeIyCMOTPEHBI
OCIIO)KHEHUSI W aBapuiiHble CHUTyallud MpHU
OypoBbIX omepanusix. OJHAKO B OTMEUECHHBIX
B HACTOAILLEH CTaTbeé U MPUBEJICHHBIX B
TIOPSIIKE npumepa MECTOPOKICHUIX
MPOU3OLLINA COTHU OCJIOKHEHUN U aBapUU.

Bri6opouno pPacCMOTpPEHHBIE "
MpOaHATM3UPOBAHHBIE  (PaKThl  aBaApUHHBIX
CUTyalMil U OCJIOKHEHUN CBUAETEIBCTBYIOT O
HEOOXOJMMOCTH ydeTa B  OKOJOTHYECKUX
Macroprax  BO3HUKAWIIMX B Oyayriem
CEPBE3HBIX MOTEHIUATBHBIX reo0JIoro-
TEXHOJIOTHYECKHUX MOCJIEICTBUIA B
ONPENICTICHUN  peaJbHBIX  IKOJIOTHYECKUX
HarnpsikeHHocTe. Takoe MHeHue Oaszupyercs
Ha MoKasaTelen OypeHus CKBa)XUH
NPUBEICHHBIX B Ta0JI.2.
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AHanmu3 aBapuiHBIX cUTyanuid 42 Oypsmuxcs
CKBOXHMH Ha PAa3IUYHBIX MECTOPOXKICHHUIX
Kacnmiickoro Mopsi mokasaji, 4To B LI€JIOM B
HUX TpoM30LUTH 65 cirydaeB yxona OypOBBIX
pactBopoB. B uwactHocTH B ckBaxkuHe Ne 296
NPOU30IUIM / CIIydaeB yxoja pactBopa(Tadi.
2) B pa3IMYHBIX IuTacTax (ATIIEpOHCKas
ceuta -580M; Tpmwxkasl B Csure IlepepsiBa
3055m, 3071m, 3108m; CaOyHUHMHCKas CBUTA
2062m, CypaxaHckas CBHUTA 1770w,
banaxanckas csuta 2250m). Ilpu yxoxe
pacTBOpOB ya.Bec COOTBETCTBOBAJ
pEKOMEHAyeMOMYy TpoekToM pexumy. [lo 4
yXola TpoM30UUIM B  CKBaxkuHax  NeNe
132;141, no 3 yxoma B ckBaxkuHax Ne9 wm
NelO3. Ha ycrpaHeHue 3THX OCIIOKHEHHMH
ObUIO  3aTpayeHO  MHOTO  BpEeMEHH U
MaTepHalbHBIX CpelIcTB. B 7 ckBakmHax
MectopoxaeHus «baxap» mmeno mecro 113
cilyyaeB yxofa pactBopa. B ckBakune Nel02
npomsonum 24 ciaydas.  AHaJOTHYHO
NPOM30LUIM Cclyyal B CKBaxuHax NeNe
150,118 (cootBercTBenHO 24 u 20 ciy4aeB) u
T.1. Takue xe OCIOKHEHUS MMEIM MECTO Ha
MmecTopoxaeHusx bymma Mope, JlyBaHHBIN
Mope, 8 MapTa u ap.

N3 T1abmn.2 BUAHO, 4YTO CIIy4aWm yXoja
OypoBBIX ~ pacTBOPOB  HPOMCXOIWIN B
Pa3IMYHBIX MPOU3BOACTBEHHBIX OMEpAIUsIX, B
TOM 4YHCIE€ BO BpeMs OypeHus, Crycka
TEXHUYECKOW KOJIOHHBI, TPOMBIBKH 32005 U
Jp. IpoLeccax.

O6pamaoT Ha cebs BHUMaHHUE U
apyrue PUYMHBI, CBSI3aHHbIC KaK
TEOJIOTUYECKUMHA TNPUYMHAMH TaK ¥ HE
NPAaBUIBHBIM TEXHOJOTHUYECKUM PELICHUEM
npoBeieHus1 OypoBoii onepanuu. B padote [5]
npuBeneHsl npumepsl Oonee 100 Oypsimuxcs
CKBa)XXMH, B KOTOPBIX MIPOU30IILINA OCIIOKHEHHUS
Ha MecTopoxaeHusx Canrauanbl-/lyBaHHbIN
Mope u baxap. AHamu3 mnpoucIIecTBUMN

MoKaszail MHOTr'0OXapaKTEepHbIE MIPUYMHBL.
Nmemm MECTO reoJIOTUYECKHUE,
TEXHOJOTUYECKHUE, TEXHHUYECKME U  Jp.
HpI/I‘II/IHLI.
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Br16opounbIii iepedeHn OypAITUXCsl Ha MECTOPOXKIeHUN «[ FoHerm»
CKBQ)KWH MHOTO Pa30BBIMH IOTJIOMIEHUSMHU OYPOBBIX PACTBOPOB
B OJIHOM U TOM 3K€ CTBOJIE

Tabnuma 2
No NoNo ['my6unHa TexHonornueckue I'paguent
Ne | ckBaxuH MOTJIOIICHUS, MIPOIIECCHI CTaTHYECKOTO
/o M THIPOpPa3phIBa
Mlla
M
1 3 4 5 6
1 132 500 bypenune 0,013
2705 Cryck Tex. KOJIOH. 0,0146
3900 CIrycK 9KC. KOJIOH. 0,0154
296 580 CITyCK TeXH.KOJIOH. 0,0145
3055 Bypenue 0,0145
2062 [ToBTOpHAas paboTa 0,0142
3071 [ToBTopHas pabota 0,0135
3108 Bypenune 0,0132
1770 [TponaBka 0,0145
2250 IIpopaboTkacTBoIa 0,0148
3 141 470 Crryck KOHAYKTOpa 0,0117
1300 Cryck TEXH.KOJIOH. 0,0142
2833 Bypenue 0,0152
2980 Bypenue 0.0147

JIst MOATBEPIKICHUS M3JI0KEHHOTO TPUBEeM IpuMepbI (Tabi.3).

[Tokxazarenu UCKPUBJICHUM CTBOJIOB OYypAIIMXCS

CKBA’KMH Ha MCCTOPOKICHUU I[yBaHHLII\/'I-MOpe

Tab6muma 3
NeNe WNurepBan 3EHUTHBIN yron ¥Yroa a3umyTa, rpat. Ocesas
CKB. HWCKPHUBJIEHHS, HavyaJbHBIM | KOHEUHBIM | HAYaJbHBIM | KOHEYHBINH | HArpyskKa,
M kH
682 1550-1870 2°15 6°15 21 336 60-80
623 1550-2162 1°45/ 6°15' 60 297 80-100
698 1880-2025 2°15/ 4°45 355 340 100-120
2195-2470 2°15/ 5°15' 65 350 100-120
4470-4950 3 3 181 250 40-60
448 1800-2005 2°15/ 6°30/ 153 132 100-120
621 1690-1830 2°30/ 4°45 79 59 40-80
646 380-605 2°30/ 7°30 87 78 80-100
3470-3850 11° 2°30/ 337 116 20-30
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KoHcTpykuiun B HWKHEH  4acTu
OypUJIBHOTO MHCTPYMEHTa B MPUBEJCHHBIX
Tabim. 3 cocrosin w3 HMCM 2675 wmwM,
3aboinbpix gBurareneit TCL, Ttyp606ypoB
CHenUaJbHOIO0 Ha3HAYECHUS ATB-6 -9 M,
mapomeynsix  IK-11,  pebpoBbix  win
JIOTIACTHBIX pacIIMpUTeNel, OypUIbHBIX TPYyO
BbT-140 mm.

N3 1abn. 3 BUAHO, YTO HCKPUBIICHUS
CTBOJIOB B  CKBAXHHAX  IOBTOPSUIUCH
Heckosbko pa3 (NeNe 698, 646) u Ha pa3HBIX
rnyOunax. JInga  Bo3Bpara  cTBOia B
HaMEUEHHYIO CTOPOHY TPUXOAWUIOCH TPATHThH
JIOTIOJTHUTENbHbIE pecypcel OypoBoii
YCTaHOBKH.

B untepBane 1550-1870m B ckBaxuHe
Ne 682 na mmomanu JlyBaHHBIN MPOHM30ILIO
UCKPUBJICHHE CTBOJIa [0 TE€O0JOrMYeCKOU
NpUYrHE. 3EHUTHBIA YTojl YBEIHUYWICS C 2
rpag. 15 mun go 6 rpaa.l5 MuH., a3uUMyT
ymenpmmiicss ¢ 21 rpag.go 336 rpan. s
BBINPSIMJIEHUs] CTBOosla B uHTepBase 1870-
1930m OBUT  HCIONB30BaH 3a00UWHBIN
OTKJIOHUTENb. 3EHUTHBIM Yroia | asuMyT
YMEHBIIMIUCh COOTBETCTBEHHO C 6 rpam.l15
MuH. 710 1 rpan. 45 mus. u ¢ 336 rpag. go 125
rpaa. Takum MeTo0M OBUTO MPHOCTAHOBIICHO
UCKpUBJICHHE cTBOJa. B ckBaxkmHe No 623
NPUYMHON HWCKPHBIICHHUS CTBOJIA OKa3aiach
upe3MepHass Harpy3ka Ha och(80-100xkH). B
OCTQJIbHBIX CKBXMHAX BO BpEeMsI TPOBOJKHU
CKBXMHbI B TOW win HHOH Qopme
MOBTOPSJIMCH aHAJOTHYHBIE OCIIOKHEHHS. 3-
32 9THX OCJIOKHEHHUI IOYTH B KOXJOM CiIydae
HAMHOTO TIPOJUIEBAeTCA BpeMs OypeHus u

3aJIep>KUBACTCS CBOCBPEMEHHAs u
KauecTBEHHasg cmaya o0bekra. Bwmecto
o0ecrieueHUsT HAMEYEHHOM TOYKH 3a004,

(haKTUYECKU OCYILIECTBIIAIOTCS JIONOJHUTEINb-
Hble OypoBBIE oOIlepaluy Ha pa30ypUBaHUE
COTEH HE MPEeAYCMOTPEHHBIX METPOB CII0KHOMN
ropHoi noponsl. [[nst ycTpaHeHus orxona oOT
OTKJIOHEHHSI TpaTsSTCs HOBBIE BO3BpaTHbIE
METPaXl B HA3HAYEHHYIO IE€PBOHAYAJIbHBIM
MPOEKTOM TOYKY 3a00s, JIONOJHHUTEIbHBIC
cpeAcTBa. 3a 3TO BpeMs yBEJINYUBAETCS 00beM
cOpoca W BBIOpOCAa BpEIHBIX BEIIECTB B
OKpY Aoyl Cpeny.

Hpyrumu  uccienoBarensmMu  [6,7,8]
0c000 OTMEYaIOTCS CJIOKHOCTh IPOBEACHUS
CKB&)XMH B MHOI'OCJIOMHONW IPOAYKTHUBHOMN
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tonuie bakuHckoro apxumnenara, KOTOpbIE
XapaKTEepU3yIOTCS PBIXJIOCTBIO TOPOJ, PE3KO
OTIUYAIOIIMMUCS aHOMAaJbHBIMU BEIMYMHAMU
IJIACTOBOTO JTaBJICHUS, Pa3INYHBIMH
MoKa3aTesIMH MIPOHUIIAEMOCTH U T.A. Takue
CJIOKHbIE 3aa4u 9acTo BBI3BIBAIOT
OCIIO’)KHEHUS U aBapuu MpH OypPEeHUN CKBaXKUH.
OTH  sABICHHUA TPUBOAAT K  YAJIUHEHUIO
BPEMEHHU 3aBEPILICHUS CKBAXKUHBI.

M3BecTHO, YTO B  3KOJOTMYECKHX
racrnoprax 0coboe MeCTO 3aHHMAlOT PacyeThbl
KOHIIEHTpanuii B aTMoc(epHOM BO3ayXe
BPEIHBIX BEUIECTB COJIEPIKAIIMXCS B BEIOpOcax
npeanpusTuid. Takue pacueTsl 6a3UpyrOTCS Ha
TEXHUKO-TEXHOJIOTUIECKHAE  XaPaKTEPUCTUKU
IUIAHUPYEMOHl ~ TEXHOJIOTHYECKOM 4acTH
(3Hauenust momrHOCTH BBIOpOoca MB(r/c) u
pacxobl raso-BosaymHoii cmecu PIBC (m%/c)
JUIsL. HOPMAJILHOTO OCYILECTBJIEHMS Ipoliecca
OypeHHsI CKBaXXHH 0€3 OCIIOKHEHUH U aBapuil.

VY4YuThIBasE BBIIEU3JI0KECHHBIE TPHYNHBI
OCJIOXHEHUH C  3aTIruBaHueM  OYypOBBIX
orepanuii, MNPUBOAMUX K (HaKTHIECKUM
peasbHBIM BO3pOCIIUM OObeMaM CcOpOCOB U
BBHIOPDOCOB,  BO3HUKAeT MpEMJIOKEHUE O
BBeneHnn B otu pazgensl [[JIB u IIJC
9KOJIOTMYECKHUX  [AcCHOpPTOB  CHEIHUAIBHOIO
KO3 uLMeHTa, YUUTBIBAIOLIETO Takue
HETNPOTHO3UPYEMBIC 3arpsi3HEHHUS OKPYXKaro-
el cpenpl. 37ech HYKEH KOMIUIEKCHBIN
MOJIXOJl CO CTOPOHBI TI'€OJIOTOB, TEXHOJOTOB
OypeHHs] U CHElHMaTUCTOB TEXHOJIOTMYECKUX
9KOJIOTOB.

BriBonl

DKOJOTUYECKHA MACTIOPT It OYPOBBIX
MIPePUATHIA TIO/TICKUT JIOTIOJTHEHUIO
HEYYTCHHBIMH BBIOpOCAaMH B aTMmocdepy u
cOpocaMi B BOJIOEMbI BpEIHBIX BELIECTB,
00pa3yoImUMHCs JTIOTIOJTHUTEITHLHO B
BO3ZHUKAIOIIMX OCJIOXKHEHUSX MpH OypeHuu
CKBaXMH. B pacuerax KoOHUEHTpamuil B
aTMocepy BO3IyXa BpEAHBIX BEUIECTB,
COZIEpXKAIIUXCS B BBIOpOCAX MPEINPUATHH,
HEOOXOJUMO  YUYUTBHIBAaTh  TEOJIOTMYECKUE
OCOOCHHOCTH pa30ypHBacMbIX IIIACTOB U
MECTOPOKICHHI, u TEXHOJIOTHYECKHE
MOTIPpaBKK K pexuMy OypeHus. [lo wuroram
TAKUX pPACUYETOB BBIBOJAMUTCSA  IOMPABOYHBIN
KO3 (HUITUEHT COOTBETCTBUS MECTOPOKICHHUIO
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U TEXHOJOTUYECKOMY pEXHMY OypeHws,
TEXHOJIOTNYCCKUX OCJ'IO)KHCHHfI, YYUTHBI-
BaeMbIi TI0 HAJOOHOCTH B pacueTax BEIOPOCOB
1 cOPOCOB BPEIHBIX BEIIECTB B OKPYKAIOIIYIO

cpeny.
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Hedrsnoii

Neft va gaz quyularinin gazilmasini aparan
muassisalar tc¢in ekoloji pasportlarin
tartibati metodikasinda dayisikliyin

aparilmasinin labudltyd hagqinda

O.1. Abdullayev
Xulasa

Mogalodo neft vo qgaz quyularinin
gazilmasini aparan muiossisolor Uclin ekoloji
pasportlarin  tortibati metodikasina tonqidi
munasibat bildirilmisdir.

Muallif 6z yaradiciliq fodliyyatindo
mitomadi olaraq gazima islarinin toratdiklori
ekoloji problemlarin Vo tosirlarin
yumsaldilmasl  tokliflorinin  tortibatlart ilo
mosgul olur.

Bu regionun geoloji kasilisinin mohsuldar
gatt ¢ox muirokkob olduguna goro gazima
texnoloji proseslorine gbro coxsayll fosadlar
bas verir vo onlarin dof edilmosino boyuk
vasitelor sorf olunur. Bu zaman orzinds glic
agregetlarinda  otraf muhito  nozords
tutulmayan zororli maddolar atilir (axidilir).

Bu amilin ciddiliyini, onun texnoloji
ekologiyaya xeyli monfi tosirini nozors alaraq
muoallif toklif edir ki, yol verilon qatiliq
hodlorino  (atmosferds vo su  hdvzosinda)
xususi amsal totbiq edilsin. Bu omsal texnol oji
omoliyyatlarda yaranmis ongolliklorin  dof
olunmasina sorf olunan vaxt muddstindo otraf
muhito nazords tutulmayan cirklandiricilarin
olava atilmasinin (axidilmasinin)
hesablanmasinda giymeatlondirilsin.

Bu omsalarin tortibatlarina
ekologlarla yanasi, geologlarin,
texnologlarin istiraki vacibdir.
Tohlillor Gunoasli, Bahar, Duvanni doniz,
Bulladaniz va diger yataglarda aparilan gazma
islori  zamani  yaranan  murokkablomolar
osasinda aparilmisdir.

texnoloji
gazma
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Ecological passports metrology alteration
necessity for enterprises executed drilling of
oil and gas wells

A.l.Abdullaev
Abstract

A new approach to ecological passport
making-up for oil and gas wells drilling
enterprises execution in shown in the article.

Author of the article systematicaly
overcame ecological difficulties appeared in
the process of wells drilling in Azerbaijan
depth  hearts. Geological  cross-section
productive strata in the region are very
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complicated, and numerous complications take
place in flow, and often large resources are
spent to their elimination. In this case power
plants continue  gecting  unconsidered
additional harmful (noxious) substances into
environment.

Taking into consideration this serious
factor author suggested using ecological
passport with disposal threshold limit (DTL)
and outburst threshold limit (OTL) by
enterprises executed drilling wells of special
coefficient taking into account unpredictable
pollutions of environment owing to troubles
and danger aftereffect. Here complex approach
of geologist, drilling technologists and
ecologistsisrequired.
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