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KntoueBbie cnoBa: 6okoBoe GypeHue, okHO B 06caaHON Tpybe, dpesepoBarme, yuncrok, Tpybopeska 1 NoAbEM, CPaBHUTENb-

HbIt 0630p.

BypeHue 6OKOBbIX CTBOJIOB B HACTOALLEe BPEMS ABJAETCA OAHOW M3 OCHOBHBIX 33434 COBPEMEHHOCTY Npu peabuantauuv
6e34eACTBYFOLLMX CKBAXMH W NOBbILIEHUN NPOAYKTUBHOCTU Manoii NPOAYKTUBHOA CKBAXWHbI. 3TO OUEHb BaXHO ANA MECTO-
poxaeHuit Asepbaiigxana. Tak, Hepabotatolue uam ManoAeBUTHBIE CKBaXMHbI €CTb Ha BCEX Pa3pabaTbiBaeMblx MECTOPOXAE-
Huax. OCHOBHOW NPUYUHOM CKAHOUEHNSA AaHHDBIX CKBAXKMH 13 Aeicteyrowero GoHAa ABAAETCA nocTeneHHoe ocnabnexne npo-
JAyKTvsHOTO naacta. bypeHie 6OKOBbIM CTBO/IOM ABJIAETCA OAHMM 13 BaXHbIX METOAOB MOBBILIEHIA NPOU3BOANTENLHOCTA
pe3epByapa, Tak Kak MHOTe MeCTOPOXAEHWA HAaXOAATCA Ha 3aBeplUalou|eii CTaaum dKCNayaTaumm. B ganbHeidlieM OXnaaeTcs
NoCTeneHHOe yBeNuUeH e KOMMUECTBa CKBaXHUH, KOTOPbie ByayT BypuTbca 60KOBbIM CTBOIOM. [L151 3TUX CKBaXWH OTCYTCTBYET
06Lan KnaccudukaLms MeToaos BypeHus 6oxoBbIX CTBO/IOB. B faHHO CTaTbe PaCCMaTPUBAIOTCA OCHOBHBIE NALOCH U MUHYChI
meToa0B BypeHua 6OKOBOrO CTBOAA ¥ NPUBOAUTCA aNTOPUTM sbibopa MeToga 6yperua 60KOBOro CTBO/A Ha OCHOBE XapaKTe-

puCTUKM 33604.
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The sidetracking is currently one of the main solutions for the rehabilitation of inactive, and increasing the productivity
of depleted wells. It is necessary for the oil and gas fields of Azerbaijan. Thus, there are idle or low-debit wells in all
developed fields. The main reason to remove these wells from the producing well stock is progressive weakening of
productive layer. The sidetracking is one of the important methods to increase the productivity of a collector as the great
majority of the fields is in the last stage of operation. The number of the sidetracked wells will gradually increase in the
future. There is a lack of the general classification of the methods of sidetracking for these wells.

The paper reviews the main benefits and drawbacks of the sidetracking, and an algorithm for selection of the method

of sidetracking based on the bottomhole characteristics as well.

Azarbaycanin quru va daniz yataglannin boyiik
oksariyyatinin islonmanin son marhalasinds olma-
s, yan liilalarin gazilmasini zaruri etmisdir. Tohlil-
lara asason miioyyan olunmusdur ki, yan liilslerin
gazilmasi igtisadi cohatdan alverisli olmagla yanasi
yatagin istismar géstaricilarinin  yaxsilagdiriimasi
ti¢iin mithiim shamiyyats malikdir [1]. Yan lilenin
gazilmas! iqtisadi olaraq 6ziinds> gazma xarclarinin
azaldilmasini, hasilatin artinlmasini, saquli qazilmis
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quyulardan maili va ya iifiigi yan lilenin qazilmas
yolu ils istismar edilmayan horizontlann istismarini
tomin edir (sokil 1).

Eyni zamanda texniki olaraq bas vermis prob-
lemlari hall etmak {igiin bu metoddan istifads olunur.
Bozi hallarda quyuda tutulmus alstin azad edilmosi
ugursuz ola bilor. Bu hal homginin xarici izafi toz-
yigdan qoruyucu kemorin, ya da nasos-kompressor
borularinin (NKB) biikiilmosi noticasinds da bas
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Sakil 1. Istismarda olan “4" va yan liil> qazilan “B”
quyulari (manba: Sidetrack and Re-completion Risks in
Oil Fields. Lerche and S. Noeth.,, II. Economics of Sidet-
rack Development p. 40)

vera bilor. Belo olan halda hemin neftli-qazhi layda
olan ehtiyatlar alde etmok {i¢tin yan liilonin qazil-
masl1, quyruq kamorinin endirilmasi, sementlonmasi
va perforasiya edilmasi yegans yol hesab olunur [2].

Komords, pancars agilmasi nozarda tutulan néqte-
do bir va ya bir ne¢s sementlonmis goruyucu kamor
ola bilar vo bu da 6z névbasinds diizgiin metodun se-
¢ilmoasini ¢atinlogdirir. Sanayeda ssas istifads edilon
yan liillo gazma metodlar1 asagidakilardir [3]: kemar
daxilinds yonaldici quragdirilmasi (whipstock sidet-
rack); istismar vo araliq kamorlorinin kasilib yuxar
qgaldirilmasi (cut and pull); pilot frezlams (pilot mil-
ling); gqoruyucu kamarin bir seksiyasinin frezlanmasi
(section milling).

Bu metodlar detalli olaraq asagidaki kimi tasvir
edilmisdir.

Komordaxili yonaldici quragdirilmast metodu an
¢ox istifada olunandir. Bu metodda yonaldici (ing.
Whipstock) endirilir, talab olunan istiqamat firladi-
lir. Bu alot quyuda miioyyan dorinlikds quragdirlir
va pancary frezeri ilo yonaldici-klin arasinda yaranan
yanaverici qiivvanin tosirindan istismar kamarinds
diaqonal pancars yaradir. Komardo daha salis pan-
cara actlmasini tamin etmok figlin pancars frezeri ilo
birlikds slavs frezlar ds endirilir [3]. Bundan sonra
frezloma qoruyucu kamoarin asag: hissosi (QKAH)
quyuagzina qaldinlir, {i¢ sarogkal balta ils QKAH
endirilorak yeni seksiya qazilir. Burada asas monfi
xiisusiyyat kimi qgazmanmin diametrinin kigilmasi, il-
kin xarclarin daha yitksok olmasi, miisbat cahot kimi
isa bu texnologiyanin nisbaton genis yayilmast, yik-
sok mitvaffaqiyyat amsalinin olmasim gostara bilarik
(4).

[stismar va araliq kamorlarinin kasilib yuxan qal-
dinlmast (cut and pull) iisulunda ilk olaraq NKB va
digor tamamlama avadanhqlan quyudan gixartlir.
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Ardinca quyuda 30" konduktor kemordon basqa, is-
tismar va aralhiq komorlari sementlonmis darinlikden
yuxanda kasici va tutucu alatdon ibarat QKAH ila
kasilir vo qoruyucu kemorin kasilmis hissasi quyu-
agzma qaldinlir. Daha sonra kéhns quyu liilssi tixac
qoyulmagqla logv edilir va ardinca 30" kamoarin bas-
magindan yeni quyu liilasinin gazilmasina baglanilir
(sakil 2).

Pilot frezlama metod uipstokun quyuya endiril-
masi miimkiin olmadiqda yani, kemerds korroziya,
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Sakil 2. istismar va araliq kamarlarinin kasilib yuxari
qaldirilmasi (cut and pull) (manba: Stephan Hekelaar et
al,, 2011 Increasing Reliability of Cutting/Pulling Casing
in a Single trip.. Paper SPE 145494, Sep 6)

biikillma hallan oldugda, eyni zamanda galocokda
bas vera bilacak asash tomir islorinin apanla bilma-
si ligiin quyunun diametrinin azalmasindan yarana
bilacok mohdudiyyatlari aradan galdirmaq Ggfin isti-
fads olunur [5]. Kamarin kasilmis hissaden qaldinl-
mast miimkiin olmadigda, qoruyucu kemarin galan
hissasi pilot frez vasitasilo yan liilo gazilmasi {iglin
nozards tutulan darinliys gadar frezlonir. Bu meto-
dun asas manfi cohati mohlul sisteminin kamarin
frezlonmasindan yaranacaq metal qunntilanmi idara
etmok xiisusiyyatinin ¢otinliyi vo digar metedlara
nisbatda ¢ox vaxt aparmasidir.

Daha bir alternativ metod is3 ““seksiyann frezlan-
masi” metodudur. Uipstok metodundan forqli olaraq,
bu iisulda qoruyucu kamar 360° frezlonir [6]. Bela
ki, bu metodda adaten 10-12 m istismar kamari va
onun arxasindaki sement halqasi frez ila tamizlanir
va sernent korpiisii qoyulur (sokil 3). Novbati ola-
raq, homin intervala balta va quyudibi mitharrikdan
ibarat QKAH endirilib, yan liilo qazilmasina bas-
lanilir. Bu yolla kamards pancars agilmasi zamani
yaranan risklardon gagmagq olar. Usulun asas miisbat
cohoati istanilan istiqgamata va salis yan lils gqazma
imkammn olmasi, manfi cohati kimi iss frezloma
zamani quyuagzinda bdyiik hacmda metal qnnti-
lart va sement hissaciklorinin amala galmasi natica-
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<ind> alaun tutulma riskinin yiiksak olmasimi misal
adstarmak olar. Fyni zamanda bu metodda 7"-dan W F_,
Lig‘][\ kamarlar tigtin istifada olunan frezlor hala do @w —
tadqigat vo inkisal’ marhalasindadir.
|

7,___/’/‘— Nah
e e
: 2 Kemarin kasilmasi
——»{ va qaldwnlman
(Cutand Pull)
Yox

Rall

= % a2 \?" . 5 L : v - Talsh olunan v B
= N . . orintikdon 50 m | €~ — S
Qaruyucu Qoruyucu kamar Sement Nan libain yuxanda L Sementin qahma /-
Korpissinin qanlmasi handarlyd

‘ hamar sehsivasmin
|

frezlanmasy
|

|
Y
; N : . -
Sakil 3. Qoruy ucu kamorin bir scksivasinn frezlanma- K Sekaisa ) m
| N . E  frlonmont

si (section milling) (manba: https: www.drillingmanual.
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sokii 4. Yan liilo qazmas ficiin gorar agaci

tiv Gisulun segilmoasi alqoritmi tortib edilmisdir (so-
kil 4).

Blava olarag, bu igdo istifado olunmus molu-
matlar galacokda Giinasli yataginda qazilacaq yan
liilolarin qazma programu, elaco ds is planlarmin ha-
zirlanmasinda totbiq olunacaq.

Gostarilan metodlarin manfi va miisbat cahatlar
arasdinlmis. miivafiq quyudibi faktorlar (kasilacok
darinlikda kamor arxasinda sementin galxma hiin-
durliivii. diametr mahdudiyyatlari. kamarin bukiil-
mosi) asas gotiiriilarak. galacokda yan litla qazilmast
planlasdirifan quyular tigiin an optimal vo effek-
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