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Rehabilitation for multistage production wells is relatively complicated,
especially for wells because the design is not really suitable in the well
development stage after a long time of prodution. The production wells at
the Pearl rig are currently having problems recovering the permeability
of the reservoir. For the purpose of increasing the exploitation flow of the
well and restoring the output for wells with long service life, the process of
calling the product flow after the end of well drilling and well repair
campaigns is extremely difficult. Plays a key role in the exploitation of oil
and gas wells. However, some current calling methods are not suitable,
costly and have low efficiency due to a number of reasons such as technical
errors when completing wells, as well as the initial time when investors
had different methods. The application method is not suitable, causing the
exploitation well to bring low efficiency. Therefore, the research team
investigated the production modes and then proposed production
recovery scenarios for the wells using liquid nitrogen combined with the
existing techniques at the rig that are suitable for the circumstances in
Vietnam. Mining rigs have a tight workspace design. In addition, the
solution helps to reduce the cost as well as the complexity of the working
process at the marine works, bringing both economic and technical
efficiency to the restoration of degraded wells. About the catch, without
using other stream calling methods.
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Ttr khoa:

Gian Diamond,

Goi dong,

Phuc hoi khai théc.

Phuc hdi khai thdc cho cdc giéng khai thdc da tdng twong déi phirc tap, ddc
biét la cdc giéng do thiét ké chwa thuc sy phu hop trong giai doan phdt
trién giéng sau mdt thoi gian dai khai thdc. Cdc giéng khai thdc tai gian
Pearl hién nay dang gdp vdn dé vé phuc h6i dé thdm cua via. V&i muc dich
tang dong chdy khai thdc ctia giéng, phuc héi san lwong doi véi cdc giéng
dd c6 tudi tho khai thdc ldu dai, thi qud trinh goi dong san phdm sau khi két
thiic cdc chién dich khoan giéng, sira giéng la hét strc quan trong déng vai
tro then chét trong qud trinh khai thdc cua giéng ddu khi, Tuy nhién, mét
s6 phwrong phdp goi dong hién nay chwa phtt hop, gdy tén kém va dat dwoc
hiéu qua thdp do mét sé ly do nhw 16i ky thudt khi hoan thién giéng, ciing
nhw thoi diém ban ddu nha ddu tw da cé nhitng phwong phdp dp dung
chwa phu hop gdy téi viéc giéng khai thdc dem lai hiéu quad chwa cao. Do
vdy, nhém nghién ctru da khdo sdt cdc ché dj khai thdc sau dé dwa ra cdc
kich bdn phuc hoi sdn lwong khai thdc cho cdc giéng str dung Nito 16ng két
hop vdi cdc ky thudt hién co tai gian pht hop voi cdc hoan cdnh tai cdc gian
khai thdc cé thiét ké khdng gian lam viéc chdt hep. Ngodi ra, gidi phdp gitip
lam gidm thiéu chi phi ciing nhw sw phtkc tap trong quy trinh hoat dong tai
cong trinh bién, dem lai hiéu qud cd vé kinh té'va ky thudt cho viéc phuc hoi
cdc giéng da bi suy giam vé san lwong khai thdc, ma khdng thé str dung cdc
phwong phdp goi dong khdc.
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1. M¢ dau

M6 Ruby thudc bé Clru Long nam & phia dong
nam cua 16 01 dwoc diéu hanh bdi Tong céng ty
tham do khai thac (PVEP-dw an L6 01&02) va cach
mo Bach H6 khodng 100 km vé phia dong bac. BE
Ctru Long la bé dirt gay hinh thanh tir d4u thoi ky
Dbé Tam va & vung bién phia dong nam cta Viét
Nam. L6 01&02 nam cach cang Viing Tau khoang
155 km vé phia dong va giao nhau véi phia bac caa
bé Clru Long, mot phén ciia BE Con Son va BE Nam
Con Son. (Hinh 1).

Budng gaslift

Pudng gaslift

PLEMS

'Y \-
Gian Ruby-
A

Pudng gaslift

~ S
Gian Pearl

Tau FPSO Ruby-lI

M6 Pearl thudc 16 01&02 dwoc dwa vao van
hanh khai thac tir thang 08/2010. Pay la mo6 nho
gom 3 giéng khai thac va dwoc hoan thién & dang
ong khai thac kép (Dual string: giéng PL-1P; PL-
3P) va 6ng khai thiac don (Single string: giéng PL-
2P), cac van gaslift cling dwoc trang bi sin cho
tirng 6ng khai thac trong giéng. Tai thoi diém Cong
Ty TNHH Petronas Carigali Viét Nam (PCVN) ban
giao dv 4n 16 01&02 cho Tap doan dau khi quéc
gia Viét Nam (PVN) (thdng 9/2017) so d6 tong
quan vé cong nghé cua gian dwoc thé hién trén
(Hinh 2).

Pudng gaslift

Pudng khai thac

PLEMS: Hé théng cum phan dong

Hinh 1. So d6 tong quan ctia 16 01&02.

Cum chia dong khi
gaslift

!

1
1<t

Cum do dém san
liwgng khai thac e
ciia giéng

0l

Cum chia dong
chat Iéng khai thac

y
1

—

v Duéc Flare
Cum chia déng ché
I16ng khai thac

giéng khai thac

Binh tach close
drain. ¢y

Van an toan sau

Hé théng bom van
chuyén chat léng

P-BL0ABC

Gtmamso
May phat dién chay bing khi Gas
Khi diéu kién thiét bi t déng trén
gian

Khi nhién liéu

Tuyén éng van Tau chira va xiz Iy
chuyén vé tau FPSO RBII

hé théng chira
chat thai hé

Hinh 2. So d6 téng quan vé céng nghé khai thdc trén mé Pearl.
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2. Gi¢i thiéu tong quan vé quy trinh céng
nghé tai gian khai thac Pearl

Nam 2010 céng ty TNHH Petronas Carigali
Vietnam dwa thém 2 gian c6 dinh vao khai thac d6
la gian Pearl - v&i cong nghé gian dau giéng (WHP)
vGi 4 giéng khoan va gian Topaz - WHP, gia tang
san lwong khai thac cho mo lan lwot 1a Pearl-WHP
2.500 thung/ng.d & Topaz-WHP 1.500+1.700
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thung/ng.d. Vi 6 giéng khoan hoat déng chu yéu
khai thac tai ting Miocene, MI-9, MI-10/20.

3. So do6 thiét bi cong nghé khai thac giéng
PL-1PS/L

Giéng PL-1P S/L dwgc hoan thién & dang 6ng
khai thac kép (Long string & Short string) dé khai
thac da ting so do thiét bi cong nghé khai thac
giéng Pearl dwoc thé hién tai (Hinh 3), nhwng do

[DATE OF COMPLETION Tot. 010 IUE WEoHT ] WM
RIG Transocean Trdent-16 (Jack-up) ICONDUCTOR g 30" 310 PPF 52 XLCS | 35 ma
o 2353 M-MODF INT. CASING : [ 1amt 2 PPF N80 | Buress | 1257 md
PBTD - CASING LINER - AT PPF 80 1 Swic_|asbmd
[MAXIMUM DEVIATION 51.52 eg TUBING (LONG STRING) s [ (3 20 NSCT__|_1790m.i
WATER DEPTH 5 m PEARL 1P (S/L) TUBING (SHORT STRING) N 20 3 ﬁ £ 1) ox S 2160m1
[DRILL FLOOR HEIGHT 40 m-AMSL
[DRILL FLOOR TO THF 20m
IWELL HEAD Solar Alert COMPLETION FLUID : 9.3PPG -DRILL WATER + 3% NaCl Sered 10 30NTU
PCMAS TREE 5000 PSI (DUAL) IPRER FLUID : 9.3ppg -Fierec Bane = 0 5% Biosale, 2% Cxypen Scavenper, and 2% Conqor J03A Bhet 1
SHORT STRING BEPTH DEPTH TONG STRING
(OfL. PRODUCER) m-MODF — m-MODF (OIL PRODUCER)
-1
-
MAX 00 MIN 1D MIN 1D
PMENT IPMENT
i W EQUIPMEN I EQUIPMEN R
b.7/5" Flow Cougting = 2.772" Fiow Coupling
.74 TR.SCSSSV 150 = 160 f2.78" TR.SCSSSV
275" Flow == [2-772° Fiow Coupling
=
— Van Gaslift trong
spu, 278" NsCT 71200 7 l than gieng
GLV Unloadng, 12647 -
B 742 [SPM,2.78" NSCT
5 (GLY Unicaaing, 12:647)
- 190 [SPM, 2.78" NSCT
[SPM, 2.78" NSCT 144 ~ GLV Unioading, 12/647)
GLY Unkoadng, 12647 -
13.38" CASING SHOE 1257 y l A
fsPM, 2.78" NSCT 1262 . 1477 [sPM, 278" NSCT
GLY Unkadng, 12647 ' i GLY Unioading, 12184")
fsPu, 2.78" NSCT = B 1535 |SPM, 2.778" NSCT
GLY Orifice, 20184°)) 1683 l GLV Orfice, 2064°))
X Nipple, 2.7/8" NSCT ] B 550, 2.78" HSCT
ICressover pup jont, 2-7/8° NSCT x Fox 1 5 ICrossover pup joat. 278" NSCT x For
P0G, 278" Fox - . P0G, 2.7:8" Fox
JCrossover pup jomt, 2-7/8" Fox x NSCT 1774 = Crossover pup jont, 2-7/8" Fox x NSCT
0.58° x 2.7/8" BHD Packer (88 se1) 1780 =
I b
2 5 DI 2 £
Swiveidoint — \fan 1 chjéu cirh s6 Ijén §S Van|cap kiyi
550, 2.78° NSCT théng = Gaslift va giéng
= $$0.2-78" NSCT
XN Nipple, 2.7/8° NSCT »
- Y-BLUCK
= = < ”ﬁ T Long strng: 2778 NSCT box up
Nut chan tai nfim XN Srort swing: 271" NSCT box vp
6,000 -5/ VGP Packer dvei Iong glé glmz Y-biock outer 4-172° New Vam pin dosn
(V.04 Yebiock inner 2.7/2° Hydril pin down
[PUP JOINTS FOR Y-BLOCK
Outer 4-172° New Vam
1796 ot 2:T/8° Myord
6620 Stk Poe 1208
W19 (1810 - 1815 m-MOOF) Ino-00 locator, 4-1/2° New Vam x 4-1/2° NU
5000  [Soal bore sub, 5” ID 1812 Seal unit assombly, 412" NU
8000 5921 JSwed packes 84, 64" VamTop 1315 - a2 e shoe, 4172 NU
lnver $11ing pUp joents, 2-713" Hydk
! jCrossover, 2-7/8" HydMl x 2-7/8° Fox
82% sa2 Poroman screen, 8-56° VamTop, 225 micron 1820 e [Sunline SSD, 2.7/8" Fox
IM1-10 (1822 - 1828 m-MDOF) I
8000 5021 [swot packer 83, 65" VamTop 1830 = Top adapter. 277" Fox x 278" NU
3260 [Seal bore sub, 3257 1D Seal unit assembly, 278 NU
20’ CASING, E-58" VAM TOP (28 JOINTS) = [Bomors adagter, 2-7/8° NU x 2-778° Fox
=
= Sumline $SD, 2.7/8" Fox
82% 5921 [Poroma screen, 6-58° VamTop, 225 micron 2007
IMI-62 (2107 - 2118 m-MDOF)
8000 5921 [Swed packer 82, -5 VamTop 218 1 Top adaoter, 2-7/8° Fox x 2-718° NU
[Seal unit assembly, 2.718" NU
3250 [Seal bore sub, 3.25” 10 2123 i
0* CASING, 6-5/8° VAM TOP (10 JOINTS) s JBomoes adapter, 2:7/8° NU x 278" For
8250 5921 [Poromar screen, 6-5/5° VamTop, 226 micron 2220 B
[Skmline XN nipple, 2-7/8" Fox
1 2160 [Ha¥ swie shoe, 2-7/5° Fox
IM1.70.1 (2245 - 2261 m.MOOF)
8000 5021 [Swed packer 91, 8-58° VamTop 2263
3250  [Seal bore sub, 325 10 2210
8.000 5021 7" Reamer Shoe 2276
9587 CASING SHOE| 2348
v uy

Hinh 3. So’ do thiét bi cong nghé

khai thdc giéng PL-1PS/L.
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gdp mot sO sw cd ky thuat khi két ndi 1ap dit dau

giéng dan dén viéc khong thé khai thac bing
phwong phap bom khi nang (gaslift) dang dworc ap
dung cho toan 16 01&02. Thoi ky dau (ndm 2010)
giéng khai thac tw phun véi 2 6ng khai thac vai luvu
lwong mdi 6ng vao khoang 1.200 thiing dau/ngay.
Sau d6, san lwgng khai thac da bi sut gidm nhiéu,
dic biét sau moi l1an giéng bi dong. Pén cudi nam
2014, do ap sudt via suy gidam manh nén giéng PL-
1P chi c6 thé khai thac tir via MI-9 trong 6ng khai
thac ngan (Short string) v&i lwu lwong dau khoang
100 thung dau/ngay. Khi d6, nha diéu hanh PCVL
da cho tién hanh mé théng ca hai 6ng khai thac dai
(Long string) va ngan (Short string) cho via MI-09.
Tuy nhién, giéng PL-1P chi khai thac dworc tir 6ng
khai thac ngin véi hé s6 nhiém ban thanh giéng
cao (skin factor), c6 lwong 16n nwéce via tich tu
trong 6ng khai thac va viung cin day giéng. Tw
thang 3/2016, lvu lwgng khai thac giéng PL-1P rat
thap chi khoang 40+50 thung diu/ngay.

4. Phwong phap goi dong bang khi nito 16ng

Phuong thikc tién hanh goi dong cho giéng
khoan khai thac bing phwong phap khi nito 16ng
dwoc tién hanh theo so d6, khi nito dwoc chira
trong cac bon véi ap suit cao va str dung hé thong
thiét bi héa hoi tir thé 10ng sang thé khi va sau do6
dwoc bom dwéi dp lwe cao ap bom vao giéng
thong qua thiét bi 6ng mém xudng téi day giéng
(Le, 2006; Phung va nnk., 1999).

Do ap sudt thiy tinh cta cdt dung dich trong
giéng nho hon ap suit hoa long ctia khi nito nén
nito 16ng hda khi véi mét thé tich da dé hoa tan
vao dung dich, tao mic chénh 4p cin thiét.

4.1. Vu diém

-Str dung khi nito 16ng dé goi dong cac giéng
d4u c6 dd an toan cao nhit vi khong cé kha nang
tao hdn hop nd véi khi trong via;

- Thoi gian goi dong nhanbh;

- Tao dwoc mirc chénh 4p kha l6m;

- Rat hiéu qua véi cac giéng sau khi tién hanh
nitt via thay luc.

4.2. Nhwoc diém

- Chi phi cao;
- Khi giéng bi nhiém b4n n3ng thi hiéu qua
khéng cao;

- Doi hoi thiét bi dic biét nhw may nén, khi
nito 16ng, bon chira va thiét bi tha 6ng mém “coil
tubing” cting b6 6ng mém chuyén dung phai nhap
tir nwérc ngoai;

- Thiét bi 1é6m cong kénh, di kém theo hé thong
bé chira khi nito' 16m va nhiéu méi dd lwu lwong dé
dam bdo cong tac goi dong, gdy ton kém va tang
gia thanh ciling nhw cong strc van chuyén ra ngoai
bién khi tién hanh cong tac goi dong. Phu thudc
vao diéu kién thoi tiét, lich di chuyén cia tau dich
vu hé tro.

5. Giai phap goi dong bang khi nito trong
than giéng Khai thac hai ct ng nang tai gian
Pearl L6 01&02

5.1. Pdnh gid cdc gidi phdp goi dong dé phuc hoi
khai thdc cho giéng Peal-1PS

Hién nay, viéc phuc hoi va gia ting san lvgng
khai thac dau tir mé Pearl van ludn 1 trén tré cla
nhitng ngwoi lam cong tac Pia chat - Cong nghé
mo ndi riéng va cac can bo quan ly L6 01&02 néi
chung. Phong bia chat - Cong nghé mé (SSF) da
phoi hop cliing phong Piéu hanh khai thac (OPM)
nhim nghién ctru tim ra giai phap thu hoi va gia
tang san lwong khai thac tir giéng PL-1P. D€ thuc
hién nghién ctu nay, nhém nghién ctu cung can
bd phong Dia chit cong nghé mo Peal tién hanh
danh gia lai tat ca cac giadi phap da thwc hién tai duw
an L6 01&02.

5.1.1. Cong tdc diéu hanh

PCVL d3 c6 ging thuc hién nhiéu an déi tAng
khai thac nhwng khéng thanh cong;

Pwa hé théng khai thac thidp ap (Low
Pressure System) vao van hanh;

Lap chwong trinh stra giéng va hoan thién lai
vGi bom chim nhwng chwa tién hanh.

5.1.2. Phan tich djng thdi mé va giéng

Két qua khao sat dong chay trong giéng cho
thiy ap suit via ~1.900 psi c6 thé duy tri tét dong
chdy (Hinh 4) nhung cin phai goi lai dong. (Le va
nnk, 2017).

5.1.3. Cdp nhdt va xdy dwng mé hinh dong chdy
trong via/giéng: tir dir liéu ctia Phong SSF da tién
hanh phén tich mé hinh dong chdy, két hop véi qud
trinh viéc phong OPM thir nghiém nhiéu phwong dn
goi dong khdc nhau cho giéng PL-1P trong thuc té.
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(] —— 9-(1771)(1700)-VLP Pressure

¥ —B— 1-(1453)(1700)-VLP Pressure |y] —B-— 1-(1453)(1700)-1PR Pressure
(] === 3-(1453)(2000)-VLP Pressure [y|=—@—— 3-(1453)(2000)-IPR Pressure
M 8 5-(1671)(1700)-VLP Pressure [v] —@— 5-(1671)(1700)-IPR Pressure
[ —m— 7-(1671)(2000)-VLP Pressure |v|—m— 7-(1671)(2000)-IPR Pressure
V| =@ 9-(1771)(1700)-IPR Pressure
|v| =—@— 11-(1771)(2000)-VLP Pressure |v| —@-— 11-(1771)(2000)-IPR Pressure |v| =@ 12-(1771)(2200)-VLP Pressure (v| —@— 12-(1771)(2200)-1PR Pressure

)| el 2-(1453)(1900)-VLP Pressure [y ——tl— 2-(1453)(1900)-IPRPressure
[v] =~@-~ 4-(1453)(2200)-VLPPressure (v| O 4-(1453)(2200)-IPRPressure
V] —8— 6-(1671)(1900)-VLP Pressure (v] —8— 6-(1671)(1900)-1PR Pressure
(v| —@— 8-(1671)(2200)-VLP Pressure (v|—m— 8-(1671)(2200)-IPRPressure
[v] —®— 10-(1771)(1900)-VLP Pressure (v| — B 10-(1771)(1900)-IPR Pressure

Ap Sudt VLP, Ap Suit IPR

Két hop ning va gidm ap dot ngoét, nhung
khong thanh céng (Economides va nnk., 2013);
Moi diesel trong 6ng khai thac véi 4p suit cao
(1.600 psi tir SITHP cia giéng PL-2P) nhung ciing
khong thanh cong;

Moi khi Nito tryc tiép tir binh chira Nito vao giéng
PL-1P nhwng khong thanh cong.

5.1.4. Tién hanh khdo sdt thwc dia va ddnh gid khd
ndng thwe hién cdc gidi phdp cé thé phdn tich cdc
sO liéu thu thdp dwoc trong qud trinh khai thdc
giéng nhw théng s6 vé dp sudt, ham lwong nwéc
khai thdc (Water cut) va phwong phdp tao séc
(Rock well) cho giéng (Hinh 5) dd chi ra:

- Giéng van c6 kha ning tw phun véi lwu lwong
t6t néu co thé kich goi dong va giam lwgng nwéc
tich tu trong giéng (Unloading water);

- Kich goi dong va gidm lwong nuwéc tich tu
trong giéng co thé tién hanh bang phwong phap
Tha 6ng mém (CTU) bom khi Nito (Fuladgar va
nnk., 2014) cho giéng PL-1P;

Liquid Rate (STB/day)

Ieu lvong clia chét Iong ( Thung/Ngay.dém)

Hinh 4. Phdn tich NODAL theo sé liéu khdo sdt ddy giéng.

N
~

Mi-09/10 ) /

Tang khai thac
Miocen-09/10

Tang khai thac
Miocen - 70

Hinh 5. Ddnh gid giad triv lwong cdc via khai thdc.
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- Trong trrong hop khong st dung CTU thi ap
sudt dé kich dong cho giéng PL-1P tir 6ng nay sang
ong kia 1én t6i khodng 2.000 psi (Mullakaev va
nnk, 2015).

Vé mat hé thong thiét bi khai thac thi mo Pearl
la dang mé nhé véi 1 gian khai thac PLDP-A, la
gian khai thac mot chin duy nhat & Viét Nam hién
nay. Hé théng thiét bi cling nhw tinh 6n dinh cta
gian bi gi¢i han vi dién tich nho (Léeva nnk,
2019). Can cAu cua gian PLDP-A chi c6 thé cau
dwoc toi da 6 tidn, do d6 khong thé trién khai
phwong phap truyén thong la ding CTU dat trén
gian dé thuc hién viéc kich/goi dong cho giéng.
Sau khi tién hanh nhiéu nghién ciru danh gia,
nhém nghién ctru da dwa vao ap dung mot s6 bién
phép phuc hoi san lwong cho giéng sé dwoc trinh
bay & muc 5.2.

5.2. Tinh todn cdc kich ban tién hanh stv dung
thiét bi 6ng mém nhé (Mini coiled tubing) dé tién
hanh goi dong cho giéng Pearl -1P

Sau khi xem xét nghién ctru lai vé lich str khai
thac cling nhw thong s6 clia nén dia chat cia giéng
Pearl-1P thi st dung phwong 4n dung 6ng mém
nho dé tiép can viéc goi dong va phuc hoi san
lwong khai thac cho giéng khai thac Pearl-1P
(Hinh 6).

Tt hinh anh ctia cac via khai thac va danh gia
trir lwong cia phong cong nghé mo, ta thay dwoc
nhirng trién vong vé viéc phuc hoi san lwgng khai
thac cia giéng Pearl-1P la kha thi vi giéng c6
nguon tai nguyén tét va nang sult tir giai doan
tham do nhung vao giai doan khai thac thi chua
thuc sy tot vi nhitng 10i tir phét trién dan t&i viéc
dau thu hoi kém.

el 2-{0){40)-VLP Pressure
i 4-{0)(80)-VLP Pressure

[V] =@ 2-{0){40)-IPR Pressure
[V] === 4-{0){80)-IPR Pressure
O 7-(0.35)(40)-VLP Pressure [V]==ile= 7-(0.35)(40)-IPRPressure [v] === 8-(0.35)(50)-VLP Pressure [V]=—i= 8-{0.35){50)-IPR Pressure
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Bao cao Risk Assessment Report (RAR) la co
s& dir liéu cho tir giéng Pearl-1X da khéng cé sw
can nhiéu tir Ruby.

Bdo cdo phuwong an phat trién mé (Field
Development Plan-FDP) ciing 1a co' s& cho RAR
nhung phét trién muén hon 12 ndm do do6 sw suy
gidm 4p sudt clia moi via cling tao ra sw phirc tap
cho dong chit 1ong tai day giéng diy 1a nguyén
nhan 16m tao ra s sai léch vé dong chay tir nhirng
dé xuit va qua trinh phat trién thuc té ctia giéng.

Giéng PL-1P di c6 16i trong qua trinh thi cong
do 1a viéc cot Ong casing bi théng védi hé théng
gaslift dan t&i viéc khong thé st dung dwoc
phuong thitc khai thac bing gaslift dé ho tro giéng
6 thé chay (Junlei va nnk., 2019).

Sau d6 nhém nghién ciru da quyét dinh st
dung thiét bi 6ng mém nho dé c6 thé goi dong
giéng va phuc héi lai san lwong khai thac cho giéng
Pearl-1P.

Trién khai gidi phap goi dong giéng PL-1P
thong qua phwong phap goi dong bang khi nito
cho giéng khai thac dau bang hai cot 6ng nang tai
gian khai thac Pearl L6 01&02.

5.2.1. Phwong dn thuc hién

Toan bo thiét bi bom, bon chira khi nito dwoc
dat trén tau dich vy, dau ra ctia hé théng héa hoi
khi nito dwoc ndi thang 1én trén van dwoc gin trén
dau ciy thong khai thac cta giéng PL-1PL bang
dwong 6ng linh déng, ap xuit cao.

M@ toan bd van trén dau giéng khai thac PL-
1PL (van trén, van trung tim) va tién hanh bom
khi nito vao trong 6ng khai thac dai (1a giéng PL-
1PL), v6i ap xult du tinh 2.000psi+2.500 Psi, véi
lwu lwong 0,3 triéu bo feet khoi/ngay.

5.2.2. Quy trinh chi tiét dé thuc hién gidi phdp

Chuén bi trwdc khi bat dau trién khai cong
viéc:

- bong giéng P1-1PS trude 12 gid, muc dich dé
giéng 6n dinh trudc khi lam viéc dé€ dat hiéu qua
cao va chinh x4c;

- Sap x&p toan bd dwdng dng mot cach ding
nhit dé dam bao trong qua trinh lam viéc ddm bao
tét an toan ciing nhuw chirc ning céng viéc;

- Dam bao cic diém két néi cia giéng P1-2P va
bon chira khi nite dwoc dit dwéi tau dich vu da
dugc két ndi vao giéng PI-1PL dwoc 1ap dit mot
cach diing dan va chac chdn dé ddm bao an toan;

- Pam bdo hé théng thong tin lién lac VHF dé
giao tiép/nhan thong tin gitta cic bén nhw gian
khai thac/ trwdng mé/ tau dich vu mot cach ro
rang nhat tranh nhén hoic trao d6i nham thong
tin khi can thiét.

5.2.3. Quy trinh trién khai vdn hanh

Giai dogn 1: cdn bdng dp sudt giéng Pearl-1PL bdng
Pearl-2P.

Trong qua trinh doi khi nito t&i va dé tiét
kiém s6 lwong khi nito cho viéc tiép tuc trong thoi
gian dai nang cot chat 16ng, thi bén gian khai thac
Pearl c6 mot giéng khi d6 la giéng PI-2P tir d6 ta sé
str dung truec tiép khi tir giéng P1-2P dé bom xudng
giéng Pearll-1PL théng qua hé thong duong 6ng
da dwoc diu ndi san cho téi khi dp sut cia 2 giéng
can bang v4i nhau.

Sap x€p va két ndi dwong 6ng khai thac tir
giéng Pearl-2P t&i dau giéng Pearl-1PL.

Bit dau tién hanh bom khi dong hanh tir
giéng Pearl -2P vao giéng Pearl -1PL t&i khi 4p sudt
dau giéng cta 2 giéng can bang véi nhau va bang
1.500 Psi.

Pong giéng Pearl -2P va dong chén trén cla
giéng Pearl -1PL.

Théo két noi giéng Pearl -2P.

Giai doan 2: cdn bang dp giéng PI-1P bdng khi nito

Trong giai doan nay, khi khi nito dwoc st
dung dé bom vao giéng Pearl-1P cho t&i khi ap
suit dong giéng dat dwoc gia tri 1a 2.220 Psi.

Két ndi 6ng mém tir bon chira khi nito tir phia
dwéi tau dich vu 1én dau giéng Pearl -1PL.

Tién hanh bom khi nito t&i dau giéng Pearl-
1PL

Khi 4p suit déng giéng dat dwoc gia tri la
2.200 Psi, thi tién hanh m& giéng doi véi giéng
Pearl -1PS.

Giai doan 3: giai dogn mé giéng Pearl -1PS

Duy tri lwu lwgng khi nito bom xudng giéng
voi lwu lwgng 1a 0,3 triéu feet khoi khi/ ng.dém;

Tién hanh m& giéng Pearl -1Ps v&i dd mé ciia
van tiét lwu (choke valve) 20/64”;

Truong hop goi dong giéng thanh cong va c6
chit1ong chay 1én thi bit d4u tién hanh digu chinh
giéng cho giéng 6n dinh nhung khong vurot qua do
mé clia van tiét lwu 1a 44/64”;

Sau khi giéng da 6n dinh trong 12 tiéng thi
tiép tuc ning d6 md cua van tiét lwu 1én 64/64”
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v6i yéu cAu mdi budc ning cla van tiét luu thi
phai dé giéng chay on dinh trong 1 gi¢ thi méi tiép
tuc nang nén 1 buwéec;

Theo doi giéng va ghi lai cac thong so cla
giéng Pearl -1PS, Pearl -1PL trong 1 ngay;

Tién hanh 18y miu va lam kiém tra thanh
phan nwéc trong ddu xem bao nhiéu % la nwéc;

Truwomg hop goi dong giéng nhung giéng
Pearl -1PS chi 1én khi ma khong cé chit long di
kém, thi sé tién hanh gidm lwu lwong Kkhi nito
xudng con 0,1 triéu feet khéi khi/ ngay.dém;

Truong hop giéng chady ma c6 chit 1ong 1én
theo thi diéu chinh d6 mé& van tiét lwu cla giéng
cho giéng c6 thé chdy on dinh nhwng khéng vuot
qua44/64”;

T tir tang lwu lwgng khi nito tir 0,1 triéu bo
feet khoi khi 1én téi 0,15; 0,2; 0,25 triéu feet khai
khi/ngay.dém, tirng bwdéc mot va theo doi luu
lwong dau ra clia giéng, tai mirc Iwvu lwong khi nén
khi nito bat ky ndo ma dong chay dau ra cia giéng
khéng 6n dinh hodc 1am suy yéu di thi phai tién
hanh tré lai nhitng bwéc trén d€ duy tri dau ra ctia
giéng. D& dam bao cdng tac goi dong dwoc dién ra
lién tuc va suon sé.

Khi giéng da on dinh sau 12 gio thi tién hanh
tang d0 mo& clia van tiét lwu cta giéng (choke
valve) 1én tirng budc 1a 4/64”, khoang cAc tai moi
budc thi sé dé giéng c6 thoi gian 6n dinh trong
khodng 1 gio trwdc khi tiép tuc tang 1én tr tir, va
khi dat gia tri d0 m¢ cta van tiét lwu 1a 64/64” thi
dirng lai dé theo doi phan (g cia giéng.

Theo d&i va ghi lai cac théng s6 clia giéng
trong vong 24 gio.

Tién hanh 1y mAu dé& kiém tra lwu lwgng chat
16ng dworc goi dong va % nwéc bén trong dau cia
mau.

Truwong hop goi cho cho giéng ma khong
thanh cong thi tiép tuc tang lwu lwong khi nito' nén
xubéng 0,15+0,25 triéu feet khoi khi/ngay.dém
tirng buwére téi khi cho dong chay.

biéu chinh van tiét lvu d€ cho giéng chay 6n
dinh va khong vt qua do mé cta van la 44/64”.

Sau khi giéng 6n dinh khoang 12 tiéng thi
nang do mé cla van tiét luu tirng budc véi moi
budécla4/64” 1én téi 64/64”, khoang cach cia mbi
buéc dé€ giéng 6n dinh sau 1 gio.

Theo dai va ghi lai thdng s6 cua giéng trong
vong 1 ngay.

Tién hanh 14u mAu va kiém tra thanh phin
nuéc trong dau ciia mau.

Trong truwong hop chi c6 khi gas di 1én thi
dirng cong viéc. B&di vi khi nay dong chit long
trong giéng Pearl -1PS da nam th4p hon so véi clra
s0 lién théng.

Trudng hop khong cé dong.

Truwong hop giéng Pearl -1PL 4p suit dau
giéng duoc duy tri, dong giéng Pearl -1PS.

Tiép tuc bom khi nito vao 6ng niang khai thac
dai (giéng Pearl -1PL) dé€ nang ap suit dau giéng
khi déng 1én téi 2.500+3.000 Psi, tirng bwdc mot
tai moi budrc thi ta lai kiém tra theo cac buéc clia
giai doan 3.

Néu tai ap suit dau giéng l1a 3.000 Psi ma
khdng c6 dong thi dirng cong viéc.

Truong hop tai giéng Pearl -1PL ap suit dau
giéng giam, dong giéng Pearl -1PS.

Xa ap cta giéng Pearl -1PL xuéng con
2.000+1.800 Psi, tién hanh tirng buwérc, tai moi
bwéc thi ta sé kiém tra lai theo cac budc da lam
cla giai doan 3.

Néu tai gia tri 1.800 psi ma van khong c6 dong
va Pearl -1PL 4p xuit dau giéng van giam thi dimg
cong viéc.

6. Hiéu qua phwong an

Sau khi dw toan chi phi cung véi ké hoach
thuc hién cu thé cho viéc st dung thiét bi tha 6ng
mém dé phuc héi san lwong cho giéng Pearl -1P
(Hinh 7). So sanh v&i gia du thoi diém hién tai dé
tinh to4n vé kha nang thu héi vé kinh té.

Sau khi tinh toan dw kién sé thu hoi dwoc véi
san lwong cda giéng Pearl -1P 1a: 600 thung dau/
ngay dém. Véi gid dau tai thoi diém dé la:
50$/thung dau.

7.Két luin

Tl quy trinh céng viéc tdi thuc té cha giai
phap dwoc phat trién tir gidi phap goc la goi dong
cho giéng khai thac bang khi nito 16ng, trwdc day
da tién hanh thanh cong va dwoc &ng dung nhiéu
trong toan nganh dau khi trong nwéc va cling nhw
ngoai nuorc.

Nghién ctru nay da hoan thién phwong phap
goi dong bang khi nito cho cac giéng khai thac dau
bang hai c6t 6ng nang tai mé Pearl 16 01&02.

Thong qua viéc thanh cong tai giéng 1PL cling
la tién dé co sé, da dwoc chirng minh tir thuc té
cling nhw dva trén co s& ly thuyét ban dau dé ap
dung cho phwong phap goi dong nay.



58 Lé Quang Duyén va nnk./Tap chi Khoa hoc Ky thudt M6 - Dia chdt 64 (4), 49 - 59

Production Profile
600
500
400
300
200
100
0
0 10 20 30 40 50 60 70

Prod Profile @ 30% Annual Decline

Hinh 7. Dw dodn sdn lwong ddu sé thu hoi.

Tr viéc phuc hoi va gia ting san lwgng Khai
thac giéng Pearl -1PS, mo Pearl tai 16 01&02,
khong chi 1a yéu ciu cap thiét vé mat san lwong
khai thac, gia ting hiéu qua diu tw ma con chirng
minh tiém nang khai thac cta cac via mé Pearl
phuc vu cho dinh hwéng phat trién tiép theo. Do
do, viéc nghién ctru ap dung giai phap ky thuat goi
dong giéng Pearl -1P bang phwong phap bom khi
nito tir can 6ng nang khai thac dai (Long string)
sang can 6ng nang khai thac ngan (Short string)
trong than giéng hoan thién kép 1a mot giai phap
sang kién dem lai hiéu qua kinh t€ cao.

Lan dau tién nghién cru va ap dung thanh
cong giai phap goi dong bang khi nito trong than
giéng khai thac hoan thién kép (Dual string) da
mang lai y nghia khoa hoc va thuc tién cao va c6
thé nghién ciru ap dung cho viéc kich/goi dong
trong cac thin giéng khai thac ki€u hoan thién kép
twong tw trong cac mo thudc 16 01&02 va cac mo
twong tw tai Viéet Nam. Phwong phap con chirng
minh dwoc tiém nang khai thac con lai ctia cac via
chtramé Pearl nham han ché cac riiro vé hiéu qua
kinh té khi tién hanh stra chira 16n giéng Pearl -1P.
Poéng gop cua cac tac gia

Lé Quang Duyén - 1ap dé cwong, viét ban thao,
phén tich va danh gia két qua, stra ban thao; Pham
Van Trung, Nguyén Dirc Chinh, - xt ly s liéu, viét
mot phan ndi dung; Lé Pac Héa - mot phan noi
dung, stra ban thao; Nguyén Van Thanh, Ngb Tuin
Nam - xir ly s6 liéu, danh gia két qua.
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