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Nghién ciru, thir nghiém phwong phap danh dau
de khao sat gieng khai thac gas-lift
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Tom tiit:

Trong qua trinh hoat dfng, cac gleng khai thac gas-lift thuwdng bi truc trac, nhuw cac van gas-lift dang ly dong thi lai
m& hodc ngugc lai. Ngoal ra, doi khi con c6 su ro ri khi ning vao trong ong khai thac hoac ra ngoai Vanh xuyen Do
do, viéc khao sat gleng khai thac gas-lift dé tim ra nguyén nhan cia nhirng truc trac néu trén la nhu ciu can thiét
trong khai thac dau khi bang phwong phap gas-llft Bai bdo trinh bay Kkét qua nghién ciru, thir nghiém phuong phap
danh diu dé khao sat gieng khai thac gas-lift. Ket qua nghién ctru da xay dung duwgc phwong phap va tién hanh thir
nghiém phwong phap tai hién trwong trén gleng 7010, gian BK7, mé Bach Ho ciia Lién doanh Viét - Nga. Két qua
thir nghiém di xac dinh dwoc giéng 7010 ¢6 hai diém phun khi ning tai d9 siu 2973 va 2248 m, twong wng véi van
gas-lift s0 5 (van cudi cing) va mdt diém thing ong khai thac nim giira van gas-lift s6 3 va van s6 4. Ngoai ra, con
xac dinh dwgc hon 80% khi nang dwge bom qua diém thiing 6ng khai thac va chi c¢6 gin 20% khi ning dwgc bom
qua van gas-lift s6 5. Nhw vy, giéng khai thac gas-lift 7010 hoat dong khong hi¢u qua. Két qua nay cing dugc so
sanh kha phu hop voi két qua do PT (do ap suat va nhiét do trong long gleng) va két qua do mirc chét 16ng trong
vanh xuyen Két qua nghién ciru, thir nghiém nay cho thay, ¢6 thé ing dung phuong phap danh diu vao thure tién
khao sat gieng khai thac gas-lift, tré thanh mgt dich vu thuwong xuyén ciia nganh diu khi.

Tir khéa: chat danh dau khi, diém phun, giéng gas-lift, ro ri, van gas-lift.
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Abstract:

During operation, gas-lift wells often have problems, such as the gas-lift valves designed to close are actually open
or vice versa. In addition, sometimes, there is a leak of lifting gas into the tubing or out of the annulus. Therefore,
surveying gas-lift wells to find out the causes of the above-mentioned problems is necessary for oil and gas exploitation
using the gas-lift method. This article presents the results of research and testing of the tracer method for surveying
gas-lift wells. As a result, the method has been developed and tested in the field on well 7010, the BK7 platform, and
the Bach Ho oil field of the Vietnam-Russia Joint Venture. Test results have determined that well 7010 has two gas
injection points at a depth of 2973 and 2248 m, respectively, with gas-lift valve no. 5 (the last valve) and a leak point
in the tubing located between gas-lift valve no. 3 and valve no. 4. Moreover, it was determined that more than 80%
of the lifting gas was pumped through the tubing perforation and only nearly 20% of the lifting gas was pumped
through the gas-lift valve no. 5. Therefore, the 7010 gas-lift well is inefficient. This result is also quite consistent with
the results of PT (measurement of pressure and temperature in the well) and the results of measuring the liquid
level in the annulus. The results of this research and experiment show that the tracer method can be applied in the
practical survey of gas-lift extraction wells, becoming a regular service for the oil and gas industry.
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1. Dat van de

Trong khai thac dau mé, ban dau giéng tu phun, sau mét
thoi gian do ap sudt mo giam, nguoi ta phai tién hanh bom
ép nude dé ting ap sudt mo va day dau vé giéng khai thac.
Khi bom ép nudc khong con hi€u qua, nguoi ta phai su dung
dén phuong phéap khai thac nhan tao nhu: bom thuy luc,
bom dién chim hodc phuong phéap gas-lift. Hién nay, phan
16n cac mo dau trén thém luc dia nudc ta déu chuyén sang
ché d6 khai thac nhan tao, trong d6 khai thac bang phuong
phap gas-lift 1a chii yéu.

Phuong phap bom khi nang vao vanh xuyén va van gas-
lift dwoc ldp dat doc theo 6ng khai thac dé hd tro nang dong
san pham khai thac 1én miéng giéng duoc goi 1a phuong
phap gas-lift. Dé giéng khai thac dau bang phuong phap
gas-lift dat hiéu qua doi hoi: bom khi nang vao mot diém
tai van gas-lift cudi cung, dong thoi déng tit ca cc van
gas-lift phia trén, dé t6i da hoa san luong khai thac [1]. Tuy
nhién, trong qué trinh hoat dong, cac giéng gas-lift thuong
hay bi truc trac nhu: cac van gas-lift can dong thi lai mo
hodc nguoc lai, o ri khi nang tir vanh xuyén vao trong dng
khai thac hodc rd ri ra ngoai vanh xuyén... Giéng khai thac
gas-lift c6 nhidu van gas-lift cing m&, hodc c6 mot van mé
nhung khong dung thiét ké hodc bi ro ri, thi giéng khai thac
gas-lift hoat dong s& khong hiéu qua, tiéu ton khi dong hanh

va d6i khi con mat an toan cho giéng.

Dé xac dinh cac van gas-lift mé hoac vi tri 1o ri trong
giéng (néu c6), ngudi ta thuong ding cac phuwong phap nhu:
do nhiét do, do 4p suit hodc do dong trong 6ng khai thac
[2]. Viéc dua thiét bi do vao trong 1ong giéng thuong gy
ra nhiéu phién toi nhu phai dimg hoat dong cua giéng, dan
dén giam san lugng khai thac, d6i khi con gap rui ro do rét
thiét bi do xudng giéng, khi d6 mat rat nhiéu thoi gian, cong
strc va tién bac dé khic phuc hau qua. Ngoai ra, cac ky thuat
néu trén rat kho doan giai két qua va gia dich vu tuong d6i
cao. Do d6, can phai xay dung mot phuong phap méi nham
khic phuc duoc nhimg nhuoc diém cia cic phuong phap

néu trén.

Bai bao nay trinh bay két qua nghién ctru phuong phap
danh dau khao sat giéng khai thac gas-lift, xac dinh diém
phun hodc 10 ri (néu ¢6) trong giéng, va thtr nghiém phuong
phép tai hién trudng trén giéng khai thac gas-lift 7010, gian
BK7, mo Bach Ho.
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2. Néi dung nghién ciiu
2.1. Mé ta phwong phap

Phuong phap danh du khéo sat giéng khai thac gas-lift
xéc dinh diém phun khi nang va vi tri ro i trong giéng (néu
c6) dugc mo ta cu thé nhu sau: Chat danh diu hoa hoc dudi
dang khi (07) dwoc bom vao dong khi ning (09) cua giéng
khai théc gas-lift, chat danh déu di chuyén theo dong khi
nang trong vanh xuyén, dé di vao éng khai thac (02) néu co
bat cir khe ho ndo ctia dng khai thac, n6 s& di ra ngoai vanh
xuyén. Chat danh dau di vao dng khai thac, di chuyén theo
dong san pham 1én miéng giéng (10). Tai miéng giéng, ta
trich mot phan dong san pham dé dwa qua bo tach, loc khi.
Khi sau khi loc s& duoc dua vao budng do ctia may do chét
danh dau (08), dé phan tich ndng do chat danh dau theo thoi
gian tai miéng giéng (hinh 1).
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Hinh 1. So db khao sat giéng khai thac gas-lift bing ky thuat danh dau.
(01): Van gas-lift; (02): Ong khai thac; (03): Khoang khéng vanh xuyén; (04): Ong
chdng vanh xuyén; (05): Packer; (06): Via dau; (07): Bom chét danh dau; (08):
May do chét danh dAu; (09): Dong khi nang; (10): Dong san pham khai thac [3].
Sy hién dién cua chit danh dau duoc phat hién trong
dong san pham khai théc tai miéng giéng nhu 1a mot ham
ctia thoi gian. Nghia 13, ta c6 thé xac dinh duoc thoi gian ké
tir lac chat danh dau bom vao dong khi nang di xudng giéng
vao trong dng khai thac, qua van gas-lift mé hodc qua diém
10 1i vao 6ng khai thac, di 1én miéng giéng cting v6i dong

san pham khai thac.
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Néu biét van toc khi nang trong vanh xuyén va trong
ong khai thac, thi khoang cach di chuyén ctia xung danh
déu co thé dugc tinh biang cach do thoi gian di trdi qua gitra
thoi diém xung danh diu duoc bom vao vanh xuyén va thoi
diém n6 dén bé mat, tai miéng giéng.

Luu luong dong khi tai do sau cu thé ctia mot vi tri trong
vanh xuyén cho bdi [4]:
14,7, T
Qis = QgiTza (1
trong do: Q. la luu lugng dong khi ning tai mot vi tri trong
vanh xuyén, tinh bang Mscf/]?; Q, la 1u'u luong dong khi
nang dugc bom vao vanh xuyén, tinh bang Mscf/D; Pva T
la ap suét va nhiét do tuyét ddi tuong tng cua khi tai do sau
cu thé cua vi tri d6 trong vanh xuyén; Z 1a hé s nén khi tai
vi tri d6 theo P va T; cac hé s6 14,7 va 520 1 cc hé sb thuc
nghiém.

Van téc khi nang trong vanh xuyén: Van téc khi ning
tai do sau cu thé ctia mot vi tri trong vanh xuyén sé bfmg
luu lwong dong khi nang tai vi tri d6 (Q, ), chia cho tiét dién
vanh xuyén (4 ) tai vi tri d6 [4].

V= Qs @)

Aa1,44

trong do: V__la van tdc cua khi tai mot vi tri cu thé trong
vanh xuyén tinh bang ft/phut; Q, 1a luu luong dong khi néng
tai vi tri do; A_ 1a tiét dién vanh xuyén tai vi tri d6 va duoc
biéu thi bang ft?; 1,44 1a hé s6 chuyén d6i don vi (tir Mscf/D
sang scfM).

Thoi gian khac nhau dr dé chét khi di duoc do sau chénh
léch dD bing dD/V,. Téng thoi gian (T, or-amiar) dé xung chat
danh dau di tir bé mat dén diém phun & do sau D, nao d6
bang [4]:

Dym dD Dm dD

Ttotal—anular = f P f 14,7, T 1 3)

0 Vis 0 QgiTZ%(LM,Aa)

Phuong trinh (3) ¢6 thé dugc giai bang phwong phap s6
néu biét dugc su phan bd ap suit va nhiét do cua khi nang
doc theo d6 sau cta vanh xuyén.

Téng thoi gian (T otrorn) dé xung chit danh dau quay

tré lai bé mat ké tir thoi diém no duogc dua vao, béng:
Ttotal—return = Ttotal—anular + DM/Vmean-tub (4)

trong d6: V__1a van toc trung binh ciia khi nang trong
dng khai thac; T, ranuar 12 téng thoi gian dé xung chat danh
dau di tir bé mat dén diém phun ¢ do sau D,, nao do trong
vanh xuyén.
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Van t6c khi nang trong dng khai thac: Van tdc khi nang
tai 6 sau cu thé trong dng khai thac c6 thé dugc tinh bang
cach sir dung cac mé hinh hoidc tuong quan dong chay nhidu
pha. Viéc tinh toan nay 1a twong ddi phirc tap, néu cin cé
thé bo qua khoang thoi gian di chuyén cua khi nang trong
ong khai thac, boi vi thoi gian di chuyén cua khi nang trong
vanh xuyén 16n gép tir 50+60 lan [4] thoi gian di chuyén
ctia khi nang trong 6ng khai thac (néu bo qua né ciing chi
dan dén sai sb khoang mét vai phan trim). Trong khi do,
cac diém gan van gas-lift trong giéng gas-lift cach nhau tdi
thiéu 1a 200 m [5], do d6 sai sb trong thyc nghiém danh dau
khoang mot vai phfin tram, van co6 thé xac dinh dugc van
gas-lift mé. Tuy nhién, néu can xac dinh vi tri diém ro ri
cang chinh xac cang tét thi khong nén bo qua khoang thoi
gian nay.

Van toc khi ning dugc tinh toan trong vanh xuyén va
trong 6ng khai thac duoc st dung dé két hop véi thoi gian
do dugc cua xung chat danh diu, dé tinh d6 sau cua diém
phun khi ndng néu giéng chi c6 mot diém phun khi nang vao
dng khai thac.

Néu giéng c6 2 hodc nhiéu diém phun hodc diém ro ri,
quy trinh tinh toan dé xac dinh d¢ sau cua cac diém phun
hodc diém 10 ri nay thi phuc tap hon, cu the la:

Khi ¢6 2 hodc nhiéu diém phun hay diém ro ri, can phai
biét ty 18 khi di vao Ong khai thac tai mdi diém, dé co thé
tinh van toc ctia khi trong vanh xuyén phia dudi mdi diém
phun hodc diém o ri. Ty 1& phan trim cta téng luu luong
khi dugc bom vao tai mdi diém phun dugc xac dinh bang
cach tich phén theo thoi gian ciia cac gia tri ndng do chat
danh dau. Vi du: néu chi c6 hai diém phun, ty 1& phan trim
cta tong luu lugng khi di vao mdi diém (duoc dit tén 1a
diém “1” va “2”) bang [4]:

Q, = fttllf Cq(tdt 5)
T fttllf C,(Ddt+ fttzzf C,(Hdt
t2b
Q2 — ftZa CZ(t)dt (6)

t t
ftf;) C1(Ddt+]; 22;’ Cp(t)dt

trong do: C (t) twong ung v6i duong cong ndng do chat
dénh dau do dugc tir thoi diém t_ khi xuat hién xung thir n
(khi mirc ndng do ting 1én trén ndng d6 binh thuong) dén
thoi diém t , 1a thoi diém nong do chat danh dau thay doi
dén muc ndng do binh thuong.

V& tinh toan van tdc: Van toc dong khi nang trong vanh
xuyén trude khi dén diém phun dau tién duoc tinh nhu da
dugc trinh bay ¢ trén. Dudi diém phun dau tién, luu lugng
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dong khi phun Q, dugc quy ddi lai thanh (1 - % Q )Q u
luu 1u0'ng dong khl nang maéi duge goi la (Q o) dé tinh toan
vi tri diém phun thir hai cia khi ning bang cach su dung
phuong trinh (1). Luu luong dong khi trong vanh xuyén bén
duéi diém phun “17(Q,. ) s€ nho hon luu lugng dong khi
nang trén diém phun “1” do d6 s& mat mot khoang thoi gian
dai hon dé xung danh dau dén diém phun thtr hai (néu khong
duogc thyc hién diéu chinh nay, khi tinh toan do siu s& siu
hon nhiéu so véi thuc té).

Trong thyc té co thé xay ra truong hop 10 ri ra ngoai
vanh xuyén. Khi diéu ndy xay ra, thoi gian xut hién cua
xung danh ddu c6 thé 1au hon nhiéu so véi thoi gian du
kién, vi van tc khi trong vanh xuyén bi giam do mot phan
do luu lwong dong khi nang bi mat qua 13 ro trén dng chong
ra ngoai vanh xuyén. Dé phat hién dugc vi tri diém ro nay,
can do chit danh dau trong mot khoang thoi gian dai hon
thoi gian du kién, dé nhan duoc xung danh diu quay tré
lai bé mit. Sau do, can phai tinh toan can béng luong chét
danh diu bom vao va lugng chit danh dau thu hoi, dé tinh
ra lugng chét danh déu bi mat.

Luong chat danh dau thu hdi tai bé mat ¢ thé dugce tinh
theo cong thure sau [4]:

t
VTracerProd = Qtotal ftalb Cl (t)dt (7)

trong do: Q14 luu luong dong khi khai thac. Néu Q..
dugc biéu thi bang Mscf/D va thoi gian t tinh bang ngay, thi
duoc biéu thi bﬁng Mscf.

TracerProd
Biét dugc luong chéit danh diu duoc bom vao va luong
chat danh dau thu hdi, ta c6 thé tinh duoc lugng chat danh
dau bi mét V. hay lugng khi nang bi mét theo ty 1¢

TracerLost”

ph."an tram Q ., nhu sau[4]:
Qrost = (1 — (VTracerProd/VTracerInj)) *100 ()
trong do: Q, 12‘1 luu luvong dong khi néng bi mat do ro ri ra

ngoai Vanh xuyen menj 1a lugng chat danh diu bom vao
vanh xuyen cua gieng; V., 14 luong chat danh déu thu
hdi trong 6ng khai thac tai miéng giéng.

Tt ty 18 phan tram nay, van toc khi trén va dudi 16 ro ra
ngoai vanh xuyén c6 thé duoc tinh toan (nhu da chi ra & trén
cho hai diém phun). Ta ¢6 van tdc trung binh ciia khi nang &
trén va dudi 13 ro ra ngoai vanh xuyén lan lugt 1a V, vav.,
Gia thiét rang, khoang thoi gian can thiét dé khi di chuyén
bén trong dng khai thac (tir d6 séu diém phun dén bé mat)
12‘1‘ rat ngénq, thi tong thqc‘yi gianA_ dé xung quay tro lai
be mat (ke tur thoi diém nd dugc bom vao) bang khoang
cach ma khi nang di tir bé mat dén 15 ro ra ngoai vanh xuyén
chia cho van tdc khi nang vanh xuyén V, cta nod, cong vai
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thoi gian di chuyén cua xung danh dau di chuyén tir 15 1o
ra ngoai vanh xuyén dén diém phun ctia dng khai thac, chia
cho van téc V, cua n6. Khi do, d6 sdu H cua 16 10 ra ngoai
vanh xuyén, duoc tinh theo cong thic (9) [5]:

A H Dmy—-H
tmeansured V1 Vs, (9)

trong do: D, 1a d§ sau cua van gas-lift, qua d6 luu luong
dong khi nang con lai dugc phun vao dng khai thac. Luu
luong dong khi con lai nay tinh dugc khi biét luu luong khi
nang bom vao giéng va luu luong khi nang bi mat (sir dung
phuong trinh (8) ¢ trén); V| 1a van téc khi nang trong vanh
xuyén phia trén diém ro; V, la van téc khi nang trong vanh
xuyén phia du6i diém ro; H 13 d6 sau cua 13 ro ra ngoai vanh
xuyén.

Néu 16 10 ra ngoai vanh xuyén nam dudi diém phun cta
van gas-lift, xung chit danh dau s& dwoc phat hién tai thoi
diém ding bang thoi diém du kién, nén khong thé sir dung
phuong trinh (9) dé tim d6 sdu H cua 15 ro ra ngoai vanh
xuyén nam dudi diém phun cta van gas-lift.

2.2. Thir nghiém phwong phdp tai hién truong trén
giéng gas-lift 7010

Dé kiém ching phuong phép, ching t6i di tién hanh thir
nghiém phuong phép tai hién truong. Pugc sy dong y ciia
Lanh dao Lién doanh Viét - Nga tai van ban s6 1040/22-CV-
DCKTM/KT, ngay 23/12/2022, ching t6i da tién hanh thir
nghiém cong nghiép tai giéng gas-lift 7010, thudc gian
khoan BK7, vom Trung tdm mo Bach Hb, ngoai khoi bién
Ving Tau (hinh 2).

Hinh 2. Giéng 7010 trén gian BK7, mé Bach Hé.

Giéng 7010 bat dau khoan khai thac ting mong tir ngay
20/8/2006, 1a giéng than trin c6 khoang mé via ¢ do sau
tir 4.349+4.810 m. Luu lugng khai thac ban dau 1a 106 tin
dau/ngay dém. Dén ngay 25/07/2012, san luong khai thac
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ctia giéng vé 0 tin dau/ngay dém. Tlr ngay 25/7/2012 dén
6/8/2012 tién hanh stra giéng chuyén sang khai thac dau
& tang Mioxen ha. San lugng khai thac sau khi sira chita
1a 80 tin dau/ngay dém. Sau d6 dén ngay 1/10/2012, san
lwong giam xudng 49 tin dau/ngay dém, da tién hanh xir Iy
axit va nang san luong 1én 73 tan dau/ngay dém. Dén ngay
22/3/2016, san lugng khai thac giam xudng 36 tan dau/ngay
dém va tién hanh xtr 1y axit lan hai, két qua cho san lugng 0
tan/24 gio. Pén ngay 15/4/2016, giéng duoc thay van gas-
lift va chuyén sang ché do hoat dong theo phuong phép gas-
lift tir 6 dén nay. Hién nay, san lugng khai thac cua giéng 1a
25,28 tAn dau/ngay dém va 5.187,29 m? khi/ngay dém. Hién
tai, ty 1€ nudc trong san phém khai théac 1a 32,6%. Nhu vay,
giéng 7010 dang khai thac kém hiéu qua, cin phai nghién
clru tim nguyén nhan va bién phap khic phuc dé nang cao
hiéu qua khai thac cua giéng. Giéng 7010 c6 cau tric nhu
trong hinh 3 [5].
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sO 5 1a van hoat dong (DKO), ludn luén mo. Tai thoi diém
tién hanh thir nghiém, giéng hoat dong véi luu lugng bom
khi nang trung binh 1a 14.012,6 m*/ngay dém, ap suat khi
nang trung binh la 61,12 Bar, nhiét dJ khi nang trung binh
la 25°C, luu lugng khi khai thac trung binh 1a 5.187,29 m?/
ngay dém, ap sudt miéng giéng trung binh 1a: 16,21 Bar,
nhiét d6 trung binh dong san pham khai thac 1a 44,55°C.
Téng san lwong khai thac dau 1a 25,28 tin/ngay dém. Ty 1&
nudc khai thac 1a 32,6%.

Tién hanh thtr nghiém: Trude khi tién hanh thir nghiém
phuong phap danh dau, giéng 7010 da dugc cac can bo ky
thuat ciia Xi nghiép Khai thac Dau khi ctia Lién doanh Viét
- Nga, tién hanh do mirc chit 6ng trong vanh xuyén cua
giéng. Viéc do mirc chét 1ong trong vanh xuyén trude khi
danh dau 1a mot viée rat quan trong, nhim xac dinh dugc
dd sau ma chat danh dau khi c6 thé di qua dugc, trén co sd
d6 co thé ude luong duoc thoi gian do chat danh diu trén
miéng giéng. Pong thdi phuc vu cho viée xir Iy s6 lidu thuc
nghiém danh dau sau nay. Két qua do muc chit 1ong trong
vanh xuyén dugc xac dinh ¢ d sdu 2.973 m (hinh 4). Tuy
nhién, s6 liéu nay ciing chi dé tham khao vi phuong phap
nay ciing gap phai sai so.
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Hinh 3. Cau tric giéng gas-lift 7010 [5].

Thong ) ky thudt cu thé nhu sau: Giéng co do sau
3.475,9 m va dong parker tai do sdu 3.068 m. Ong chdng c6
hai doan véi kich thudc khac nhau. Poan 1 tir miéng giéng
dén do sau 3.058 m, co duong kinh ngoai 245 mm. Poan
2 tir do sau 3.058 dén 3.475,9 m, c6 dudng kinh ngoai 194
mm. Trén dng khai thac dat 5 van gas-lift tir s6 1 dén s6 5
(van sb 5 1a van DKO) lan luot tai cac do sau 1a: 828, 1.533,
2.141, 2.665 va 2.975 m. Trong d0, cac van tir s6 1 dén sb
4 14 van khoi dong, cac van nay dong/mé theo ap sudt; van
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Hinh 4. Két qua do mwc chat Iéng tai giéng khai thac gas-lift 7010.

Bom chit danh diu: Vi tri lép dat hé théng bom chat
danh dau vao dau giéng 7010 tai vi tri van %2’ NPT, trén
duong din khi nng vao vanh xuyén cua giéng. Viéc lap dat
va kiém tra ro ri hé théng bom chit danh ddu duge thue hién
theo dung quy trinh da dugc Lanh dao Lién doanh Viét -
Nga phé duyét. Lip dat hé théng bom chit danh ddu va bom
chat danh déu vao giéng 7010 nhu & hinh 5. Thoi diém bom
chat danh diu vao liic 10 gio 15 phut va két thuc vao lac 10
gio 17 phut ngay 21/5/2023. Ap suat bom tir 194 xudng 65
atm, khoang thoi gian bom 1a 2 phut 30 gidy. Luong chat
danh dau khi bom vao giéng 1a 11,61 m® khi & diéu kién
tiéu chuan.

16



Khoa hoc Tu nhién | Vat Iy; Khoa hoc Ky thuét va Cong nghé | Ky thuat dén dung: ky thuat dia chat cong trinh ne—

FEATR ‘T-%n‘
Hinh 5. Lap dat va bom chét danh dau vao giéng gas-lift 7010.

Do chat danh dau: Vi tri lap dit thiét bi do vao dau giéng
7010 tai vi tri van 1/2 inch trén duong dan san phim khai
thac cua giéng vé khu xur ly. Viéc lép dat va kiém tra ro ri hé
thong do chét danh ddu dugc thyc hién theo ding quy trinh
da dugc Lanh dao Lién doanh Viét - Nga phé duyét. Thiét bi
do chat danh dau va viéc lap dat thiét bi vao dau giéng nhu
trong hinh 6.

Hinh 6. Thiét bi do chat danh d4u va vj tri 1ap dat thiét bi vao giéng gas-
lift 7010.

Bit dau do, theo dbi chat danh dau tai miéng giéng vao
lac 10 gio 15 phut ngay 21/5/2023, va két thic vao lac 16
gid ngay 22/5/2023. Cac thuc nghiém khao sat giéng khai
thac gas-lift trén thé gioi thuong duge do trong khoang thoi
gian tir 5 dén 7 gio, ddi véi cac giéng khoan cia ta thudng
sau hon, nén theo tinh todn cua ching t6i, thoi gian khao
sat khoang tir 10 dén 15 gio 1a t6i da. Tuy nhién, trong thir
nghiém nay Lién doanh Viét - Nga giao cho chung toi giéng
7010, mot truong hop rat dic biét, cu thé 1a: sau khi do bét
dugc dinh chit danh ddu dau tién, ching toi tién hanh tinh
toan so bo cho thiy, vi tri diém phun khi ndng nay méi chi
nam & do sau khoang tir 2.200 dén 2.300 m, trong khi dé
két qua do murc chét 16ng trong vanh xuyén & do sau 2.973
m. Ching t6i quyét dinh kéo dai thoi gian quan tric. Két
quéa da tim thdy dinh chat danh dau thir hai xuat hién sau
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khoang 23,25 gio, ké tir thoi diém bom chit danh dau vao
giéng nhung v6i ndng do rat thap va dinh kéo dai nhidu gio,
khi dinh chat danh dau di c6 xu hudéng giam dan, c6 thé
dung phuong phép noi suy trong qua trinh xir 1y két qua nén
chung t6i quyét dinh dimg do (hinh 7).

Nong do chét danh diu, %
g
[=3
(=]

10,00 20,00

Thei gian, gior

30,00 40,00

Hinh 7. Két qua do chét danh dau tai miéng giéng 7010 theo thoi gian.
3. Két qua va ban luan

Két qua do chat danh dau tai miéng giéng theo thoi gian
da phat hién thdy hai dinh chit danh du. Mot dinh c6 ndng
d6 chit danh déu kha 16n (trén 8%), dwoc phat hién vao lic
19h40:29PM ngay 21/5/2023 (sau 9 gi¢ 25 phut 48 gidy, ké
tir khi bom chit danh diu vao giéng); mot dinh c6 nong do
chat danh dau tuong ddi nho (khoang 0,2%) dugc phat hién
vao luc 10h:35:41AM ngay 22/5/2023 (sau 24 gio 21 phut,
ké tir khi bom chét danh ddu vao giéng). Pinh chit ddnh
dau thir hai do theo dbi chwa hét thoi gian nén chung toi da
st dung phan mém Origin dé khdp ham va ngoai suy, cho
ra két qua nhu trong hinh 8. Két qua do chét danh dau tai
miéng giéng theo thoi gian duoc trinh bay trong hinh 9. Két
qua sau khi tinh toan, xir Iy bang phan mém (CANTI-GL)
dugc dua ra nhu trong bang 1.

Bang 1. Két qua thir nghiém phwong phap danh dau trén giéng gas-lift 7010.

T Ve Ve VetV Do Towe Dmaw & S Q Vo
mh mh mh m h m m % mngd
1 828 v,
2 1533 v,
3 2.141 v,
4 M50 838644 23829 2250 943 w4703 287 (12 11502 E;?Iféc
5 2665 v,
6 12708 420182 122026 2915 M35 297133 367 013 24% Vi
Ghi cha: V,, 1a véan téc trung binh cdia khi nang trong vanh xuyén; V,; la van

tc trung binh cda khi trong ong khai; (V,, + V,.)/2 1a van téc trung binh clia khi
trong vanh xuyén va dng khai thac; D, 1a d¢ sau thuc té clia cac van gas-lift;
Traces 18 thoi gian di chuyén cda chét danh déu; D, . 1 d0 sau theo thuc
nghiém danh dau; A, 1a chénh Iéch d séau theo thwe nghiém so vai thre té; SS
Ia sai sb; Qg 1a lvu lwgng khi néng vao cac van gas-lift; V, 1a van gas-lift sb.
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Hinh 8. Két qua ngoai suy dinh chat danh dau thi hai theo thoi gian.

Két qua thir nghiém nay di duoc so sanh véi két qua do
ap sudt va nhiét do trong 6ng khai thac 7010, do Xi nghiép
Khai thac Dau khi cua Lién doanh Viét - Nga thuc hi¢n
(hinh 9) cho sy khéc biét vé d sau khong nhiéu (2.247,13
50 v6i 2.250 m). Nhu vy, sai s6 khoang 0,12%.
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Nhu vay, phuong phap danh déu khao sat giéng khai
thac gas-lift ¢é xac dinh diém phun khi nang va xac dinh
vi tri 10 ri (néu c6) dd dwoc nghién ctru hoan thién va tién
hanh thtr nghiém cong nghiép thanh cong tai hién trudng
trén giéng khai thac gas-lift 7010, gian BK7, mé Bach Ho
ctia Lién doanh Viét - Nga. Két qua thir nghiém di xac dinh
duoc giéng 7010 c6 hai diém phun khi nang: diém thar nhat
dugc xac dinh tai do sau 2.247,13 m, khong nam trong vi
tri cac van gas-lift ma do dng khai thac da bi thung. Vi tr
diém thung duoc xac dinh c6 sai s6 1 0,12% so véi phuong
phap PLT. L) thung nay rat, 1on chiém trén 80% tong
lwong khi nang bom vao giéng (11.502 m*/ngay dém so véi
14.012,29 m*/ngay dém). Diém thir hai duoc xac dinh tai do
sau 2.971,33 m, duge cho 1a diém phun khi nang cua van
gas-lift s6 5, voi sai s6 1a 0,13%. Luu luong khi nang qua
van nay chua dén 20% tong lugng khi ning bom vao giéng
(2.498 m*/ngay dém so vaoi 14.012,29 m*/ngay dém). Nhu
vay, giéng gas-lift 7010 hoat dong khong hiéu qua, can phai
va lai 15 thung trén 6ng khai thac tai do sau 2.247,13 m thi
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Hinh 9. Két qua do ap suat va nhiét dé trong dng khai thac giéng 7010.
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khi nang méi dua xudng van gas-lift s6 5 theo nhu thiét ké,
khi d6 gieng s€ hoat dong hiéu qua cho san luong dau khai
thac tang hon nhicu so voi hién nay.

Qua két qua thir nghiém nay, ching toi nhan thay: trong
thuc té, néu giéng khai thac gas-lift c6 hai van gas-lift déu
mo thi ty 18 luu lugng khi ndng vao timg van gan tuong
duong nhau, do dudng kinh 16 thoat khi cua van gas-lift
déu bang nhau va chi khac nhau vé ap suit mé van, do do,
nong d chat danh dau tai dinh hon kém nhau khéng nhiéu
va thoi gian di chuyén cta chat danh dau dén van thir hai
c6 tang (do luu lugng khi nidng giam) nhung tang khong
nhidu. Véi 1y do trén, khoang thoi gian dé hoan thanh viéc
khao sat mot giéng gas-lift bang k¥ thuat danh ddu wdc tinh
ti da 1a khoang 15 gio. Tuy nhién, trong thir nghiém giéng
gas-lift 7010, do ong khai thac b thing va 15 thing nay 1a
tuong do6i 16m, tai do sau 2.247,13 m. N6 chiém trén 80%
tong lugng khi nang qua 16 thing nay vao 6ng khai théc nén
lwong khi nang con lai trong vanh xuyén di chuyén xudng
van s6 5 (van hoat dong) khong nhiéu (dudi 20%). Chinh vi
vay, thoi gian di chuyén cia chat danh déu sau 13 thung trén
la rat chdm. Luu luong giam, di chuyén cham lam cho chat
danh dau bi pha lodng nhiéu hon. Chinh vi vy, khi tinh toan
thiét ké thuc nghiém can phai tang lugng chat danh dau, dé
gip phai nhitng trudng hop dic biét néu trén ta van thu dugc
dinh cua chit danh dau tai miéng giéng rd rang hon.

Viée tinh toan thoi gian quan tric chat danh dau tai
miéng giéng tiy thudc vao timg trudng hop, c6 trudng hop
chat danh dau di rat nhanh (chi vai chuc phit) néu giéng bi
thing 6 trén cao va mirc chit 1ong trong vanh xuyén di ning
1én dén diém thung, nhung co trudng hop chat danh dau di
rat cham (vai chuc gi®) nhu trudng hop néu trén.

Viéc tang lugng chit danh diu bom vao giéng doi khi
cling can phai can nhic sao cho hop 1y, vi néu luong chat
danh dau qua nhiéu thi chi phi khao sat s& ting theo, mat
khac no sé& tang luu lugng khi nang, anh huong dén sai sd
trong két qua danh déu. Chinh vi vy, cn phai dau tu nghién
cuu tiép theo dé lua chon ra dugc loai chat danh dau phu
hop, va ché tao dugc loai thiét bi co thé do dugc chat danh
dau voi nong d6 PPM, dé giam luong chat danh dau bom
vao giéng, giam chi phi khédo sat, thuan tién cho viéc bom
chat danh diu, ciing nhu van chuyén ra gian khoan bién.

4. Két luan

Sau thoi gian nghién ctru, Phong K§ thuat danh dau thudc
Trung tim Ung dung K§ thuat Hat nhan trong Coéng nghiép
d nghién ctru hoan thién phuong phap danh diu khao sat
giéng khai thac gas-lift, ¢ x4c dinh diém phun khi ning va
vi tri ro i trong giéng, nham khic phuc nhitng nhugc diém
cua cac phuong phap truyén théng. Phuong phap da duoc
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thtr nghiém thanh cong tai hién truong. Phuong phap nay
don gian vai thiét bi ti thiéu va khong can thiép nhiéu vao
giéng. Cac két qua dugc phan tich tai chd mot cach dé dang
dbi v6i nhan vién thuc hién ngoai hién truong.

Nhu vy, st dung phwong phap danh déu dé khao sat
giéng khai thac gas-lift c6 thé tra 101 duoc cac cau hoi sau:

1) Céc van gas-lift trong giéng co hoat dong ding theo
thiét ké hay khong?

2) Néu khong thi hi¢n tai cdc van gas-lift ndo dang ma,
hodc c6 bao nhiéu van dang md, vi tri cua no6 va luu lugng
khi nang vao mdi van 1a bao nhiéu?

3) C6 hién twong 16 ri khi nang trong dng khai thac hodc
10 1i ra ngoai vanh xuyén hay khong?

4) Néu ¢6 thi vi tri ro ri & d6 sau bao nhiéu va luu lugong
khi nang vao cac diém ro ri 1a bao nhiéu?

Nhirng thong tin néu trén thuc su can thiét dbi voi ky
su van hanh khai thac dau khi. Tuy nhién, qua két qua thir
nghiém tai hién truong 1a co s¢ dé ching t6i danh gia, cai
tién va hoan thién cong nghé, nham phat trién cong nghé
nay thanh mot dich vu thuong xuyén, phuc vu cho nganh
dau khi trong va ngoai nudc.

LO1 CAM ON

Nghién ctru nay dugc thuc hién nho su tai trg tai chinh
tr nhiém vu nghién ctru khoa hoc cép B6 Khoa hoc va Cong
nghé, ma s6 DTCB.09/21/TTUDKTHN. Bén canh do, tap
thé tic gia tran trong cam on sy giup d& cua Ban Lanh dao
Lién doanh Viét - Nga, Xi nghiép Khai thac Dau khi, Gian
truong va Pbc cong Gian MSP-1, Ban Lanh dao Trung tim
Ung dung K§ thuat Hat nhan trong Cong nghiép trong qua
trinh thyc hién nghién ctru va thir nghiém phuong phap nay.
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