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TOI UU THIET BI HOAN THIEN GIENG -
ANCHOR LATCH CUA PACKER - CHO
CHIEN DICH PHAT TRIEN GIAI DOAN I,
MO BRS, DU AN GBRS, ALGERIA

DINH TRONG HUY, NGUYEN QUOC HUNG, POAN QUANG HIEP, NGO LE HUNG, PHAN TIEN DUNG,

DINH VAN THUY, NGUYEN QUANG HUNG

TOM TAT:

DBugc danh gia la mot trong nhiing du an tiém nang clia Téng cong ty Tham do Khai thac dau khi (PVEP) tai
nudc ngoai, viéc gidm thiéu chi phi, t6i uu héa thiét k&, tan dung thiét bi sdn cé ludn dugc dat Ién hang dau tai du
an GBRS, Algeria. Trong qua trinh thi cdng phat trién khai thac Pha |, viéc s&r dung clfa sé truot/ 8ng trugt (SSD) do
Baker Qil Tools (BOT) cung cap gap rat nhiéu kho khan trong céng tac tuan hoan, thu héi dung dich khoan, dung
dich hoan thién sau khi I3p dat bd hoan thién. Biéu nay dan dén viéc khong thé tuan hoan thu héi dung dich
hoac thu héi mat nhiéu thai gian, kém theo cac phat sinh héng thiét bi khéc, tir d6 chi phi giéng bi phat sinh cao.
Nhom tac gia da tham khao, nghién ctru va quyét dinh st dung thém thiét bi Anchor Latch, 1ap phia trén Premier
Removable Production packer (packer dé cach ly va bdo vé long giéng) da mua dé giai quyét khé khan trén, dong
thai dam bao yéu cau ky thuat, tién do, kinh té.

Tirkhoa: Anchor latch, BRS, SSD.

I. DAT VAN DPE

Dy an GBRS tai Algeria la mot
trong nhitng du 4n nudc ngoai
trong diém cda PVEP. Du 4n da dugc
trién khai tU ndm 2003 va hoan
thanh giai doan phat trién th nhat
(Phal) véi 16 giéng khai thac tai mo
BRS. Mé dugc dua vao khai thac véi
12 giéng, luu lugng khai thac trung
binh dat 18.000-20.000 thung dau/
ngay. Hién GBRS da khoan phéat
trién Pha Il dugc 12/39 giéng nham
dua san lugng Ién dén 40.000 thing
dau/ ngay.

Trong qué trinh trién khai thi
cong hoan thién cac giéng phat
trién, clia s6 trugt/ 6ng trugt (SSD
-Sliding sleeve door) trong bé hoan
thién giéng da khong thé déng, mé
nhu yéu cau dé tuan hoan thu héi
dung dich khoan, hoan thién sau
khi I4p d3t bé hoan thién. GBRS da
phai dung nhiéu phuong an dé can
thiép nhu ma& SSD bang slickline,
6ng mém ( Coiled tubing), m& SPM
dé tuan hoan va lam phat sinh nhiéu
cong doan, chi phi.

1. Thié€t k&€ hoan thién ban dau
cho cac giéng Phall.

B6 thiét bi long giéng dugc thiét
ké bao gébm mét s6 thiét bi chinh
nhu SPM (thiét bi d€ chiia van gaslift
va cac van khac nhu orifice, dummy,
circulating...), SSD va Premier
Removable Production packer [2].

V&i thiét ké ban dau, SSD duoc
thiét k& nham thu héi dung dich
khoan/dung dich hoan thién nang
va thay thé bang dung dich hoan
thién tiéu chudn nhu KCl. SPM duoc
thiét ké véi muc dich s dung cho
gaslift sau nay khi giéng sut giam
nang luong, tuy nhién, trong mot
vai giéng dau tién no cling dugc sur
dung dé tuan hoan dung dich trong
trudng hgp SSD khéng hoat dong
theo dung chuc nang.

Véi diéu kién giéng cé ap suat
cao, packer dugc lua chon Ila loai
vinh cliu (permanent), tuy nhién cé
thé cat truc ga (mandrel) bang cac
thiét bi can thiép giéng (cat co hoc,
héa hoc ...) nham thu hoi packer.
Packer dugc lap dat bang viéc tao

chénh ap (hydraulic set) trong ngoai
sau khi tha xuéng d6 sau thiét ké.

Dung dich dugc s dung trong
giéng trudc khi tha bo hoan thién la:
OBM hoac CaCO, + CaCl, (khoang tu
12.8ppg tra [én). [1]

Dung dich sau khi thd bd hoan
thién (tinh tu phia trén packer, SSD
hodc SPM sau nhat) la KCl (khoang
8.6ppg).

2. Cac van dé gap phai khi su
dung thiét ké ban dau, thai gian
xu ly va chi phi phat sinh [1]

Cac van dé gap phai 6 03 giéng
dau tién sir dung thiét k& chua téi
uu chd yéu lién quan téi dung dich
hoan thién va viéc mé&/déng SSD,
SPM dé tuan hoan dung dich packer.
0 day cac su c6 chinh dan tdi viec
t6i uu bd hoan thién bang Anchor
Latch dugc théng ké nhu sau:

« Giéng BRS-12: Sau khi tha bd
hoan thién va lap dat packer, SSD
dugc md bang slickline va tuan
hoan dung dich packer qua né. Tuy
nhién, sau khi dung slickline dé
dong SSD lai va th 4p suat trong
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Deseription

| Elevarion so RT

_|5PME 34", 624 1 10Ks: 5-13Cr, New Vam B x P (Dummy Valve installed)

28 110K s 5-13Cr, New

i’m_:n_q\t_?;_ﬂw 34" 9.
Toiat 5% 538

|Pesforated Joint 2747 6.4 80K 5-13Cr, New VamBx P

Joint 27" 6.4# 110Ks 5-13Cr, Ne=VamBx P

A : TRSCSSV Contril Line

B : Chemizal Intibiter Injection Line
C : X Lock Mandesl Cw PX Plog

64 110K 5-13Cr, New Vam Bx P

13Cr, NewVamBx P

Hinh 1: B4 hodan thién giéng (BRS-12)

- Item Description Dimensions
- 1 |Pup Joint Length (m)
31/2"92# S5-13Cr 110 Ksi 2983
1 3-1/2" New Vam Box up x Pin down OD (in)
3912
ID {in)
3.003
Item No.: TEA Drift (in)
Serial No.: N/A 2867
B —_ 2 |31/2 " S5D, None-Flastromeric, 10K Length (m)
CMIY Model, shift down to open, 1235
2 Crw 2.730" X profile, 373 degF WT OD (in)
00 Corporate with 3" B’ Shifting tool 4283
31/2" 92 S-13Cr 110 Ksi ID {in)
3-1/2" New Vam Box up x Pin down 2750
1 Item No.: HB10804488 Drift (in)
] T SeialNo.. 03 -
3 |Pup Joint Length (m)
31/2" 92 S-13Cr 110 Ksi 1.480
3 3-1/2" New Vam Box up x Pin down OD (in)
39010
ID (in)
3.010
Item No.: TBA Drift (in)
L L Serial No.: N/A 2867
Total Length (m): 3.700

Hinh 2: Ciia sé trugt/éng trugt (SSD)
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cot 6ng thi khéng thanh céng do
SSD chua dugc déng kin. Sau khi
rdi gian, coiled tubing da dugc huy
déng dé déng SSD nhung cling
khéng thay déi. D€ dua giéng vao
khai thac, thiét bi va SSD da dugc
lap dat thanh cong, tuy nhién thiét
bi [am can tré dong chdy do dudng
kinh trongla 1”(so véi 3" dudng kinh
trong ctua 6ng khai thac 3-1/2"),
dong thai khé khan cho cong téac
can thiép giéng sau nay.

- Giéng BRS-13: Dung slickline
dé m& SSD nhiéu lan nhung khéng
thanh cong. Tuan hoan qua SPM#1.
Tuan hoan dung dich va ddéng
SPM#1.Th{r ap suat thanh coéng.

« Giéng BRS-16: Coiled tubing
dugc huy déng ngay tur dau dé mé
SSD thay vi dung slickline dé tang
kha nang lam viéc cta thiét bi trong
moi trudng dung dich hoan thién cé
chtra phan td ran. Tuy nhién, coiled
tubing ma SSD khéng thanh cong.
Ti€p theo, dummy valve dugc nhé
ra khdi SPM dé tao lién théng va
tuan hoan dung dich qua SPM. Su
c6 xay ra khi 1ap lai dummy valve
vao SPM, méat gan 01 ngay dé lap
lai. Sau khi rgi gian, tai cong doan
slickline phat hién dummy valve bi
cong ra phia tdm cua tubing can tr&
cac hoat dong can thiép giéng, phai
rat khé khdn méi cé thé thay thé
dugc dummy valve nay.

Thd&i gian va chi phi lién quan
t6i nhiing su ¢6 néu trén dugc téng
hgp tai bang 1.

II. PHUONG PHAP PANH GIA

Sau cac su c6 trong nhing
giéng dau tién khi sir dung thiét ké
ban dau, viéc téi uu thiét ké dugc
thuc hién va theo dé ciing thay déi
phuong an thi cong. Thay d6i chinh
trong thiét k& hoan thién giéng va
thicéng dé chinh [a bd Anchor Latch
dugc lap ngay phia trén packer, sau
khi packer dugc lap dat tai do sau
thiét k&, tubing dugc nhé ra khoi
packer nh& thiét bi Anchor Latch,
dung dich packer sau dé dugc tuan
hoan dé dang. Tubing dugc cdm
lai don gian bang cach tha xuéng
cham cho té6i khi chdc chan da két
néi lai vai packer. [3]
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Quy trinh tuan hoan dung dich

packer qua Anchor latch [2,3]

1) Tha c6t 6ng khai thac t&i do

sau thiét ké, slickline tha plug dé c6

thé tang ap trong cot 6ng, kich hoat

packer. Plug cling c6 tac dung cach

ly via véi cot 6ng khai thac.

2) Thir kéo packer, thir ap cét

6ng va packer.

3) Kéo cot 8ng tao 5klbs overpull

I&n Anchor Latch, van phai cot 6ng

12 vong trong khi d6 git overpull

khéng déi.

4) Cot 6ng khi dugc thao ra khoi

packer sé mat overpull va nhan biét

dé dang trén bé mat.

5) Tiép tuc kéo cot Ong lén

khodng 1m, treo cét 6ng trén san

roto. K&t ndi dau cét 6ng véi hé

théng bom tuan hoan.

6) Bom tuan hoan dung dich

packer qua c6t 6ng vdi luu lugng va

thé tich tinh toan.

7) Tha cét 6ng cham cho tGi khi

6ng khai thac cam vao lai packer béi

thiét bi Anchor Latch, thit kéo va th
ap dé kiém tra.

8) Nut bit dugc kéo Ién bdng

slickline sau khi roi gian dé dua

giéng vao trang thai san sang khai

thac.

Tai mé BRS, céc giéng dugc thiét

ké theo phuong an truyén théng,

tc la dung SSD dé tuan hoan dung

dich, SPM cing dugc tinh t&i nhu la

phuong an du phong dé tuan hoan

ngoai muc dich gaslift.

Tuy nhién thuc té cho thay, diéu

kién giéng kha dac biét véi ap suat

cao, doi héi phai s dung dung dich

nang cé chtia cac hat chat rdn lam

nang. Bay chinh la nguyén nhan

chinh gdy nén cac su ¢ cho cac

thiét bi va cac hoat déng theo thiét

ké truyén théng, dac biét la hoat

dong slickline nhu da néu & phan

trén.

GBRS da ap dung phuong an st

dung thém thiét bi Anchor Latch,

I3p phia trén packer sén c6, dé tuan

hoan dung dich thay vi SSD hay SPM.

Thoéng thudng, Anchor Latch la moét

Item Description Dimensions
u 1 1 |Pup Joint Length (m)
312" 922 S-13Cr 110 Ksi 2983
1 3-1/2" New Vam Box up x Pin down OD (in)
3912
D (im)
- R T 3.008
Teem Mo TBA Drift (in)
Serial No.: N/A 2.867
2 |Flow Coupling Lengih (m)
312" 928 S-13Cr 110 Ks=i 0034
— 2 3-12" WNew Vam Box up x Pin down OD (im)
3.902
ID» (im)
| 3.003
1 1 Item No.: HS19240032 Drift (in)
Serial No.: NAA 2.867
3 |3-1/2" SPAML "BGLO-1RSE" Model Length (m)
Orienting Round, 1™ Poclket 2,033
efw 17 Dummy valve & BEZ2 latch OD (in)
WP 75K 3.507
Collaspe 10.200=, Int Test 10.200= ID» (im)
3-172" New Vam Box up x Pin down 2.913
3 Ttem No._: TBA Drifit (in)
Serial No.: 2.867
4 | Pup Joint Length (m)
312" 928 S-13Cr 110 Ks=i 2.983
3-1/2" New Vam Box up x Pin down OD (in)
3911
T (in)
- R — 3.013
w Item MNo.: TBA Dirifi (im)
Serial No.: N/FA 2.867
4
Total Length {m): 8.030
Hinh 3: Thiét bi chita van gaslift vé cac van khac (SPM)
- Ttem Description Dimensions
s 1 |Pup Joint Length (m)
312" 922 S-13Cr 110 Ksi 2984
3-172" New Vam Box up x Pin down OD (in)
3915
1 D (im)
3.000
Ttem No.: TBA Drift (in)
Sernal No.: N/A 2.867
- e 2 |Premier Production Packer Remivable Length (m)
TU200-3208 3 172" 028 2.080
10K WP, 375 degF WT OD (in)
4000 p=i setting pressure 5.888
312" 928 S 13Cr 110 Ksi D (im)
2 3-1/2" New Vam Box up x Pin down 2.875
Item MNo.: HET4630070 Dirifit (in)
{ H I Serial No.: o35 2.867
{ 3 |[Pup Joine Length (m)
312" 922 S5-13Cr 110 Ksi 1.483
= | 3-1/2" New Vam Box up x Pin down OD (in)
3.912
ID (in)
3 3.018
Item No.: TBA Drrift (im)
- R R Serial No.: N/A 2.867
4 |2 142" Landing Nipple, Length (m)
Clwr 273507 "X profile 0400
4 312" 922 S-13Cr 110 Ksi OD (in)
3-1/2" New Vam Box up x Pin down 3925
D (im)
E R 2.750
Item MNo.: HB01994243 Drift (im)
Serial No.: o7 -
5 |Pup Joint Length {m)
5 312" 928 S 13Cr 110 Ksi 1.500
3-1/2" New Vam Box up x Pin down OD (in)
3.915
| D (im)
- 3.025
Total Length (m): 8447 Trem Mo - TEA Drift (in)
Serial No .- NSA 2.867

Hinh 4: Premier Removable Production Packer

thiét bi dugc thiét ké véi muc dich
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Bang 1: Thoi gian va chi phi xir Iy su ¢6 tai cac giéng BRS-12,

BRS-13 va BRS-16

Sw cd hdng SSD tai BRS-12 164,300.00
Déng SSD sau khi tudn hoan 0.88 88,000.00|
Dong SSD bang Coiled tubing sau khi rdi gian 3 64,600.00)
Lip thiét bi va SSD sau khi khéng thé déng kin 3 11,700.00
Su cd SSD khéng mé tai BRS-13 36,000.00,
C6 gang m& SSD bing slickline 0.36 36,000.00,
Sw cd tai BRS-16 263,400.00
Mé SSD b3 iled tubing va slickline kho
: | ang coiled tubing va slickline khong 0.92 92,000.00
thanh cong
H 6ng thiét bj va coil i & SSD khé
u‘y dor:gt iét bi va coiled tubing mé& SSD khong 3 64,600.00
thanh cong
Lp lai dummy valve sau khi tudn hoan gua SPM 0.88 88,000.00
Thay thé dummy valve bj cong bing slickline 3 18,800.00
Tong Cong 463,700.00|
f — }
17 M —__'__='——mu & W10 M L PFT HARD 50 THI ‘ 1
- = 00D 5550
- a - I ALY
21350 1N
! — Qi 3,531 1N
— L el red
5 E f
E% P‘mu:i G0 4 9.20 LESFT HEW WAM
§

CH

Hinh 5: Thiét bi neo (Anchor Latch), bao gom 2 phdn Seal bore vé seal

assembly (3)

ANCHOR
LATCH

Hinh 6: Mb t& gidi phép
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nhu thay thé tubing/thiét bi hoan
thién (trén packer) trong qua trinh
hoan thién/khai thac, hay giéng sau
nay... Trong hoan canh cac phuong
an truyén théng déu bi su c¢6, GBRS
da st dung Anchor Latch cho muc
dich tudn hoan dung dich va da
thanh céng cho cac giéng con lai
cla chién dich.

Trong qud trinh thi céng khoan,
treo giéng dé chd khai thac va trong
khai thac, nhém tac gid lién tuc
theo dai chat ché viéc mua sam, van
chuyén, bdo duéng, 13p dat thiét bi,
theo déi ap suat giéng, ra soat quy
trinh thi cong dé dam bao ky thuat
va an toan khi st dung. Sau mot thoi
gian khai thac én dinh, gidi phap
dugc ching minh la da dp dung
thanh c6ng cho mo BRS.

Anchor Latch da dugc GBRS va
Nhoém tac gid (PVEP) st dung cho 14
giéng tai mé BRS, chién dich khoan
phét trién khai thac, pha I:

BRS-21, BRS-15, BRS-15 WO,
BRS-17, BRS-18, BRS-19, BRS-20,
BRS-22, BRS-23, BRS-6 WO#1, BRS-6
WO#2, BRS-12 WO, BRS-14, BRS-14
WO.

V& mat ly thuyét, so sanh hiéu
qua kinh té trong trudng hgp gia
dinh ca hai phuong an ban dau
va phuong an t6i uu déu ap dung
thanh céng va khéng co6 bat ky su
c6 nao.

Bang so sanh cho thay rang,
phuagng an téi uu gan nhu khéng
mang lai hiéu qua kinh té so véi
phuong an ban dau néu ca hai
phuang an déu khéng gap su cé.

Tuy nhién trén thuc té, vai thiét
ké t6i uu da gidi quyét hau hét
nhing khoé khan, rdi ro gap phai
G thiét ké ban dau. Va do vay hiéu
qua kinh té & day c6 thé dugc tinh
theo céng thic dua trén sé giéng
ap dung thiét ké méi thanh céng va
chi phi thiét hai do rui ro, su c6 tai 3
giéng dau vai thiét ké ban dau:

Hiéu qua kinh té giai phap = S6
lugng giéng ap dung phuong an téi
uu * Chi phi thiét hai / lugng giéng
ap dung phuong an ban dau =
14*463.000/3=2.160.000 (USD).

Cang phai nhan dinh thém rang,
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day la gidi phap ky thuat dugc st dung
lan dau tai GBRS va dugc ap dung trong
tinh huéng cu thé cla mé BRS nhdm
gidm thiéu rdi ro, thsi gian thi cong va
tan dung dugc thiét bi san cé. Giadi phap
hién tai da va dang dugc ap dung trong
chién dich khoan pha Il tai mé BRS d6i
V@i cac giéng bom ép nudc ¢ cau tric
tuong ty nhu cac giéng khoan pha l.
IV. KET LUAN

Trong bai viét nay, nhém tac gia gidi
thiéu moét Gidi phap ky thuat dé giam
thiéu rdi ro trong thi céng va tan dung
dugc Packer da mua nhdam tiét kiém
chi phi cho méi giéng khai thac it nhat
154.000 USD. Giai phap van luén hiu
hiéu vai cac giéng con lai cta Pha Il, mo
BRS cho giéng bom ép nudc, dong thai
c6 thé 4p dung cho cac du an khoan ¢6
cau truc, diéu kién giéng tuong tu.

Nhom tac giad xin chan thanh cdm on
su ho trg clia cac chuyén gia, nha thau,
du an GBRS, cac ban chuyén mén PVEP
dé hoan thanh nghién ctru nay <

Béang 2: Bang so sanh thoi gian va chi phi cac phwong an thi cong

Céc budcthychién Phuong én cii st dung SSD Phuong én st dung SPM T6i wu véi Anchor Latch

Thoi gian Chi phi Thoi gian Chi phi Thoi gian Chi phi
R/U slickline, kich hoat packe 0.42 41,666.67 0.42 41,666.67 0.42 41,666.67,
Dung slickline mé& SSD 0.13 12,500.00 0.00 0.00 0.00 0.00
Dung slickline thdo dummy valve & SPM 0.00 0.00 0.25 25,000.00 0.00 0.00]
Nh& tubing ra khéi packe 0.00 0.00 0.00 0.00 0.04 4,166.67|
Tuan hoan dung dich packe 0.5 50,000.00 0.5 50,000.00 0.5 50,000.00]
Dung slickline déng SSD 0.13 12,500.00 0.00 0.00 0.00 0.00
Dung slickline 13p dummy valve & SPM 0.00 0.00 0.25 25,000.00 0.00 0.00|
Cam tubing lai vao packe 0.00 0.00 0.00 0.00 0.04 4,166.67|
Thir 4p tubing 0.04 4,166.67 0.04 4,166.67 0.04 4,166.67|
R/D slickline 0.13 12,500.00 0.13 12,500.00 0.13 12,500.00]

Thiét bi

Sliding side door (SSD) 8,400.00 0.00 0.00|
Anchor Latch 0.00 0.00 27,622.00]
Téng 141,733.33 158,333.33 144,288.67

TAI LIEU THAM KHAO

1. Final drilling report cac gieng phat trien BRS-12, 13, 16 va cac gieng khac trong mo BRS.

2. Well completion program cac gieng tai mo BRS

3. Ratch-A-Latch procedure, Ratchlatch retreiving Guidelines - Halliburton

Ngay nhan bai: 19/4/2023; Ngay phan bién danh gid va stia chita: 25/4/2023; Ngay chap nhan dang bai: 5/5/2023

Ngu®i phan bién: TS.Nguyén Thé Diing

Théng tin tdc gia:

DINH TRONG HUY, NGUYEN QUOC HUNG, POAN QUANG HIEP, NGO LE HUNG, PHAN TIEN DUNG,

PINH VAN THUY, NGUYEN QUANG HUNG
Téng céng ty Tham doé Khai thac Dau khi
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