UOT 622.24.05:621.6:62-32

HIDOMEXANIKI QAZMA QURGUSUNUN KOMOYI ILS QAZMA ALSTININ
TUTULMASININ ARADAN QALDIRILMASI

t.e.n. Mommodov Farrux Qara oglu
“Masin dizayn1 vo Sonaye texnologiyalar1” kafedrasinin dosenti
Azorbaycan Texniki Universitetinin
mamedov.ferrux@aztu.edu.az

DOI: 10.30546/2958-8111.2023.3.5.30

Xiilasa. Azorbaycanin neft-gaz Sonayesinin inkisafinda yeni név qazma qurgularinin va
qazma avadanliginin yaradilmasi bdyiik shamiyyat kasb etdiyindon, qazma islarinin texniki-
igtisadi  gostaricilorinin yiiksaldilmosi on aktual mosoalalordon biridir. Qazma texnika vo
texnalogiyast ilo masgul olan todqiqatcilari qazma zamani quyunun divarinin ucmasi va naticado
gazma alatinin tutulmasi masalosi cox maraqlandirir. Tal sistemi ilo isloyan qazma qurgusunun
galdirici mexanizminin boyuk otalot kiitlasi galdirma-endirma garmaginin tezlik vo amplitutunu
tonzimlomoays imkan vermir. Hidrogaldiricinin totbiqi qaldirma sisteminin otalot kiitlosini kaskin
azaldir vogazma komorinin silkolonmosi hesabma tutulmanin aradan qaldirilmasinin
effektivliyinin artirilmasinda hslledici rol oynayir. Belo ki, hidravlik 6tiirma vo onun icraedici
orqanlari otalotsiz mexanizmlor oldugu ticiin hidroétiiriiciilorin porsenlori irali- geri horokotdos
lazimi tezliyin alinmasina imkan verir. Bu prosesin dyranilmasi bdyiik praktiki shomiyyat kasb
edir. Burada hidomexaniki qazma qurgusunun kémayi ilo gazma alatinin tutulmasinin aradan
galdirilmast masalonin nazori hoalline baxilmig vo naticods bu gonasto golinmis ki hidrosistem
sabitini €, — tonzimlomoklo hidrosistemds elo dalgalanma rejimi almaq olar ki, hans1 ki, boru
komorinin tutulmus asagi hissasinds lazimi amplitud B, v tezliyi w tomin etmis olsun.

Agar sozlor: gazma, qurgu, tal, konstruksiya, hidrodtiiriicii, qaldirma-endirmo, alot,
tomir, otalot

Giris. Azorbaycanda neft-qgaz sonayesinin inkisafinda yeni név qazma qurgularinin,
qazma avadanliglarinin yaradilmas: miihiim oshomiyyat kasb edir. Bununla slagadar qazma isinin
texniki iqtisadi gostoricilorinin artirilmasi an aktual masalolordan biridir. Hazirda on cox istifado
edilon tal sistemli qazma qurgusunun konstruksiyasi qazma mexanizminin siirotli galdirma-
endirma amoliyyatinin yerina yetirilmasinda bir sira catinliklor yaradir. Tal sistemi ilo isloyan
qurgularda zararli titroyislor va dinamik yiiklonmalar bas verir. Baxilan magalodo hidromexaniki
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qazma qurgusunun komoayi ilo gazma alotinin tutulmasinin aradan qaldirilmasi masalasing
baxilmigdir.

Tadgigat obyekti va tadqigatin metodikasi. Hidroqaldiricilarin totbiqi galdirma
sisteminin otalot kiitlosinin kaskin azaldilmasina gatirib ¢ixarir. Bels ki, hidravlik 6tiiriictiniin vo
onun icraedici organlarinin stalatsiz mexanizm olduglar ti¢iin hidrogaldiricilinin porsenin lazimi
tezliklo gedis - oks gedis horokoti tutulmanin qarsisinin alinmasinda holledici faktor rolunu
oynayir. Bu prosesin Oyronilmasi boyilik praktiki shomiyyat kosb edir. Buna gora gostorilon
moasalonin  nazari  hoallina baxilmis vo belo naticoys goalinmisdir ki, hidrosistem sabitini C, —
tonzimlomoklo hidrosistemds elo dalgalanma rejimi almaq olar ki, bu zaman boru komorinin
tutulmus asagi hissasinds lazimi amplitud B, Vo tezliyi w tomin etmis olsun [1-6].

Tadgiqatin elmi-metoloji asaslari.Tal sistemi ilo isloyon qazma qurgusunun bdyiik
otalat kiitlosi garmagin qaldirma — endirmo rejiminin ( tezlik vo amplitutu ) tonzimlonmoya
imkan vermir.

Hidroqaldiricilarin totbiqi qaldirma sisteminin otalot kiitlosinin koskin azaldilmasina
gotirib ¢ixarir. Belo ki, hidrovlik &tiiriicii vo onun icraedici orqanlarmin otalstsiz mexanizm
olduglari ti¢iin hidroqaldiricilinin porsenin lazimi tezliklo gedis - oks gedis harokati tutulmanin
qarsisinin alinmasinda holl edici faktor oynayir [1-5]. Bu prosesin dyronilmasi boyiik praktiki
ohomiyyat kasb edir.Buna goéro hesab edo bilorik ki, ampletuda vo yiiklomonin yayilma tezliyi
gazma aloti ilo verilon yataq ti¢iin molumdur. Neft — qaz yataginin tutulan sahonin L dorinliyindo
gazma alatino o tezliklo verilon yiik asagidaki formula ilo toyin edilo bilor (sokil) [1-3].

EA. % = By sinwt, Q)

Burada B — Bu yiiklonmonin ampletududur.



Q (0.t)=Co,U (0, t

Q(l.t) =B sinwt

w

Sakil. Tutulmanin logv edilmasi prosesinds gazma kamarinin sarbast sahasine tasir edan
qiivva sxemi

Tadgqiqat isinin miizakirasi. Qazma alstinin kolelvaniyasinin differensial borabarliyi
tormozlanma prosesinin dinamikasi ilo eynidir. Ancagq gazma alstinin tutulmasi zamani quyuda
yaranan miiqavimat qiivvasi nazars alinmayib [6-9].

Buna gors tutulma zamani qazma alstinin elastik dalgalanma barabarliyi asagidaki kimi
olacaq

ot 20 = at 0 @

Bu borabarliyin holli {iglin yuxar1 sorhod sorti qazma qurgusunun yuxart kasiyindo
hidravlik qaldiricinin silindr — porsenindo yaranan macburi dalgalanma prosesidir. Bu
doyismayan ampletud v tezliklo daimi proses oldugu {igiin yuxart sarhad sarti gazma alstinin
yuxarri kasiyinin doyismo dinamikasi ilo eyni oldugu ligiin asagidaki formula ilo toyin edilo
bilor[1,3-5].



2%w(x,t) dw(xt) 5 0%w(xt)
at? +2h e T oxz (3)

Bu borabarliyin halli {igiin yuxar1 sorhad sorti qazma qurgusunun yuxarr kasiyinds
hidravlik qaldiricinin silindr — porseninda yaranan mocburi dalgalanma prosesidir [8-12]. Bu
doyismayan ampletud vo tezliklo daimi proses oldugu {igiin yuxart sarhad sorti gazma alstinin
yuxarr1 kasiyinin doyismo dinamikasi ilo eyni oldugu tiglin yaza bilarik.

dw(0,t)

EA. === Cow(0,t) 4)

Burada C, — hidrosistem sabitdir.

Boraborliyin holli iigiin (1) nozora alinmalidir ki, tutulmanin logvi prosesi miioyyon
gostaricilorlo  amplitud B, vo tezlik w ) suxur kiitlasine uzun middatli titromanin tasiri
naticasinds bas verir.

Qrupda miigavimatin olmasi baslangic verilma prosesinds zamandan asili olaraq tez yoxa
¢ixir. Buna gora do masalanin halline baslangic sortsiz kegirik. Asagi sarhoad sortini (1) kompleks
sokilda nozardo tuturug.

dw(Lt)

EA. e

Boeiwt (5)
Onda barabarsizliyin hallini asagidak: sokilds axtaririq.

w(x, t) - X(x) el (6)

Burada: X (x) funksiyasi X, — dan
(6) — 1 (2) barabarsizliyinds nazars alsaq alariq:

X %)+ 2*X(x)=0 (7)
Burada
w?2-2hwi
PIEEEE ®)

Beloki (7) borabarsizliyi X(x) nozoron adi diferensial tonlikdir, bunun hollindo funksiya
asagidaki kimi olacaq

X(X) = D; chAix + D,shix 9)

D; va D, integral sabitlorini imumi masalonin sarhad sartlorindan tayin edilir.
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D= ——2—— 10
17 cochAl+EALshIL (10)

Co
D, = 11
2 ™ EAACochAI+EAA shil (11)

X (x) tigiin (10) va (11) nazars almagla masalanin halli bu sokilds olacaq:

Z0) = ChAl+ £ shal B 12
(X)_coch/u+EAzlsh/u 0 (12)

A - omsali kompleks adad oldugu tigiin:
A =24 —idy) (13)
Burada X(x) funksiyasida kompleks adad oldugu iiciin:
X(x) = X1(x) + iXz(x) (14)

A4 Vo A, —ni (8) vo (13) borabarsizliklarini birgs hall yolu els tapiriq.

-0 @ 2hyo
hp=t o / 1+ +1

X(x) = X1 (x) + iX5(x) (15)
Fyler formulasindan istifado edorok
e'®t = coswt+isinwt onda

w(x, t) = wi(x,t) +iw,(x,t) = X;(X) coswt - X,(X) sinwt + 1°[X; (x)sinwt + + X, (X)coswt]
(16)

Nozars alsaq ki, (1) baraboarliyinin sorhad sorti fyler funksiyasinin xayali hissosini 6ziinds oks
etdirdiyi tictin, yani (16) masalonin xayali hissasini aydinlasdirir [13-15].

w,(x,t) = X, (x)sinwt + + X, (t)coswt masalonin asag: sorhad sartini tamin edir. Yoni:

w(x,t) = wy(x,t) = X; (x)sinwt + + X, (t)coswt (17)

—_0381(0+846,(x) | Bo
(212 + 22%)(83%+ 8,%) EA

V(v — _0401(x) —838,(x)  Bo
Xa(x) = (A1%+ 222)(852+ 642)  EA



Burada:
8,(x) = A1 - chAyx - cosA,x + A,shA x - sind,x +
N 2Co(w * shix - cosA;x + 2hch A, x - sinA,x)

EAVw? + 4h?

§,(x) = A4 - shA;x - sindy,x — A,chA;x - cosA,x +

n 2Co(w chA1x sindyx—2hchA{x:cOSAX)

EAVw?2+4h?

2Co g

63 = Sh//ilL . COS/lZ L +(2,1 - Chﬂ’lh " COS},Z L +ﬂ/2 " Ch/llL " Sl'Tl/Atz L) " g(L)Mhz |

2Cog

64 = ChﬂalL ) Sinﬂzz L - (Z‘l - Shllh " Sin/lz L - /12 " Ch/llL " COS/IZ L) - m ,

X = 0 oldugda (16) boarabarliyinin halli gazma alstinin yuxar1 kasiyinin dalgalanma ganunu
oztindoa birlagdirir vo iki harmoniyanin boliinmoasindan togkil edilir, yani [12,13,16]:

w(0,t) = X;(0) sinwt + + X, (0)coswt (18)

X1(0) - A163 — 4264
X2(0)  A184+ 1263

= ctqap (29)

daxil etsok:

w(0,t) = le% - sin(wt + ap) (20)

(20) barabarliyindon goriiniir ki, gazma alatinin yuxar1 hissasinin dovrii dalgalanma tezliyi
komoarin tutulan sahasinin dalgalanma tezliyindan farglonmir.



Hidrosistem sabitini C, — tonzimlomoakls hidrosistemds elo dalgalanma rejimi almaq olar ki,
hans1 ki, boru kamarinin tutulmus asagi hissasinds lazimi amplitud B, Vs tezliyi w tomin etmis
olsun.

Tadgigatin naticalari. Mogalods hidromexaniki gazma qurgusunun kémayi ilo gazma
alotinin tutulmasinin aradan galdirilmasi masalonin  nazari  hallino baxilmis vo naticads bu
gonasta golinmisdir ki hidrosistem sabitini C, — tonzimlomoklo hidrosistemds elo dalgalanma
rejimi almagq olar ki, bu zaman boru komarinin tutulmus asagi hissasinds lazimi amplitud B, Vo

tezliyi w tomin etmis olsun.
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ELIMINATING JAMMING OF A DRILLING TOOL USING A HYDROMECHANICAL
DRILLING RIG

Ph.D. Mamedov Farrukh Kara ogly
Azerbaijan Technical University, Baku, Azerbaijan

Summary

Since the creation of new types of drilling rigs and drilling equipment is of great
importance in the development of the oil and gas industry of Azerbaijan, increasing the technical
and economic indicators of drilling operations is one of the most pressing issues. Researchers
involved in drilling engineering and technology are very interested in the problem of blowout of
the borehole wall during drilling and, as a consequence, pinching of the drilling tool. The large
inertial mass of the lifting mechanism of the installation working with a cable system does not
allow adjusting the frequency and amplitude of raising and lowering the hook. The use of a
hydraulic lift dramatically reduces the inertial mass of the lifting system and plays a decisive role
in increasing the efficiency of eliminating jams due to shaking of the drill belt. Thus, since the
hydraulic transmission and its executive bodies are inertia-free mechanisms, the hydraulic



transmission pistons make it possible to obtain the required frequency when moving forward.
The study of this process is of great practical importance. Here, a theoretical solution to the
problem of eliminating the retention of a drilling tool using a hydromechanical drilling device
was considered and, as a result, it was concluded that by adjusting the hydraulic system constant
Co, it is possible to obtain such an oscillation mode in the hydraulic system that provides the
necessary amplitude By and frequency o in the closed lower part of the pipeline.

Key words: Drilling, drilling rig, cable, design, hydraulic transmission, lifting and
lowering, tool, repair, inertia
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Pe3rome

ITockonbKy co3fjaHie HOBBIX TUIOB OypOBBIX YCTAaHOBOK U OypoBOro 000pynoBaHHs UMEET
OoJblIIO€ 3HAYEHUE B Pa3BUTUHU HE(PTEra3oBoil MpOMBIIUIEHHOCTH A3epOaiipkaHa, MOBBIIICHNE
TEXHUKO-KOHOMMUYECKHUX TIOKa3aTesliel OypoBbIX paboT sBIsSETCS OJHUM U3 Haubosee
aKTyaJIbHBIX BOMPOCOB. MccnenoBaTeneil, 3aHMMAIONUXCSl TEXHUKOM U TEXHOJIOTHEH OypeHus,
OYEHb HHTEpecyeT IMpolbiieMa BBIOpOCA CTEHKHM CKBaXHMHBI NMpH OYypeHHWH M, KaK CJIEICTBHE,
3aieMiaeHus OypoBOro MHCTpyMeHTa. bosblas MHEpLHMOHHAs Macca MOJABEMHOIO MEXaHHW3Ma
YCTaHOBKH, paboTarouieil ¢ TpOCOBOM CHUCTEMOM, HE IO3BOJSET PETyIUpOBaTh YacTOTy H
aMIUIUTYly TOJIbeMa-ONycKaHusl Kpioka. [IpumeHeHHe TIuApONOIbEMHUKA PE3KO CHIXKAET
MHEPLUHUOHHYI0O MacCy IIOABEMHON CHUCTEMBI W WIPAET pPEIIAONIYI0 pPOJb B IOBBIIIECHUU
5G(GEKTUBHOCTH YCTpPAaHEHUS 3aefJaHui H3-3a TPSICKH OypoBOW JIeHTBI. Tak, MOCKOJbKY
rUAporepeaya U €€ UCIHOJHUTENbHbIE OPTaHbl SBJSIOTCS O€3bIHEPIUOHHBIMU MEXaHU3MaMH,
MOPIIHU THIpONEepeaay MO3BOJSAIOT HOIYYUTh HEOOXOAMMYIO YacTOTy MpPU IBM)KEHUHU BIIEPE].
W3yuenue 3Toro mnporecca UMeeT 00JIbIIoe MPAaKTHYeCKOe 3HaYeHue. 3/1eCh ObLIIO pacCCMOTPEHO
TEOPETUYECKOE peIlIeHue MpoOJIeMbl YCTpaHEHMs YyAepxkaHUs OypoBOrO HWHCTPYMEHTa C
MTOMOUIBI0 THIPOMEXAHUYECKOT0 OYpOBOIO YCTpPOWCTBA M B pe3yNbTare clielaH BbIBOJ, YTO,
peryaupyst KOHCTaHTy TuapocuctemMbl Cp, MOXHO TIOJYYUTh Takoe KOJeOaHHWE PEeXKUM B
THJIpOcHCTEME, 00eCIeUnBaIOINKA HEO0X0IUMYI0 aMIUIMTYly Bo M 4acToTy ® B NepeKphITOM

HIDKHEH 4acTH TPyOOIIpoBO/Ia.
KuroueBble cioBa: bypenue, OypoBasi ycTaHOBKa, TpOC, KOHCTPYKIUS, THApONepeaaya,

IIOABEM U OITyCKaHUE, UHCTPYMEHT, PEMOHT, HHEPLIUS.






