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Tom tat

Sau qud trinh khai thdc dai, cdc giéng ngam tai khu vuc phia Bdc mé Dai Hing (DH-01) dd bi nhiém bdn néng, sdn lugng gidm
nhanh, dp sudt ddu giéng thép va khai thdc khéng lién tuc. D€ cdi thién san luwgng khai thdc, Tong cong ty Thim do Khai thdc Ddu khi
(PVEP)/Céng ty TNHH MTV Diéu hanh Tham dé Khai thdc Dau khi trong nuéc (PVEP POC) dé nghién cifu ddnh gid mic dé nhiém bdn va
dé xudt thuc hién gidi phdp xir Iy acid. Tuy nhién, céng nghé ndy mang tinh rii ro cao, thdm chi cé thé gdy héng giéng, ddc biét phuong
phdp xir Iy acid tai cdc giéng cé hoan thién ddu giéng ngam rdt khé khdn va chua tirng duoc dp dung tai Viét Nam.

Bai bdo ddnh gid hiéu qud iing dung cdc cdi tién trong cong nghé bom rira acid cho giéng ngdm khai thdc tai mé Dai Hing. Két
qud thuc hién cho thdy gidi phdp bom acid da gitip xir Iy nhiém bdn ving cin ddy giéng, da 6/8 giéng ngdm khai thdc tré lai 6n dinh
vdi luu lugng gia ting 12 - 40%, trong dé c6 mét s giéng ting luu lugng tir 4 - 11 Idn (DH-12X, DH-4X, DH-5P). Viéc cdi tién cong nghé
bom rita acid vdi ty Ié dp dung thanh cong cao (khodng 75%) da gitip duy tri va ndng cao hiéu qud khai thdc, lam tién dé va la bai hoc
kinh nghiém quy cho cong tdc xir Iy acid trén toan mé Dai Hiing va cdc mé khdc trong tuong lai.

Tirkhéa: Xt Iy acid, giéng ngdm, hé so'nhiém bdn, mé Bai Hing.
1. Gigi thiéu nhanh va dén thai diém PVEP nhan chuyén giao chi con

M6 Dai Hiing dugc dua vao khai théc som tai khu vuc 2.000 thung/ngay. Sau khi ti€p nhan, PVEP da tiép tuc

phia Bac véi 7 giéng ngam bang gian FPU DH-01 ti nhiing
nam 90 trudc khi giao quyén diéu hanh cho PVEP vao nam
2003 (Hinh 1).

San lugng khai thac ciia mé Bai Hung ban dau dat
35.000 thung dau/ngay, nhung sau do6 da suy giam rat

danh gia va khoan dua vao khai thac thém 4 giéng vao
nam 2007 nang téng luu luong khai thac 1én khodng
10.000 thung/ngay. Tuy nhién, t6c d0 suy gidm san
lugng clla mé van nhanh (dudi 3.500 thung/ngay vao
cuéi nam 2009) (Hinh 2).
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Hinh 1. So d6 cong nghé khu vuc khai thdc sém tai DH-01 véi cdc giéng ngam

Ngay nhdn bai: 20/3/2017. Ngay phdn bién ddnh gid va stia chiia: 20/3 - 7/4/2017. Ngay bai bdo dugc duyét ddng: 5/5/2017.
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Hinh 2. Tinh trang khai thdc ddu tai khu vuc khai thdc sém DH-01

Hé s6 thu héi dau trung binh toan khu vuc dat khoang
12%, trong d6 cé nhiéu khéi c6 hé s6 thu héi < 10% cé
thé gia tdng san luong (Hinh 3). Cac giéng khai thac da
lau va chua dugc thuc hién cac bién phap tang cudng thu
héi dau nhu rra giéng dé cai thién luu lugng hay bom
ép nudc nham duy tri ap suat via da suy giam manh. Do
vay, cac giéng déu bi nhiém ban & vung can day giéng va
trong than giéng, suy gidam nang lugng via. Ngoai ra, cac
giéng khai thac sém c6 hé théng két néi giéng dugc dat
ngam dudi day bién va da st dung trong thdi gian dai nén
gap nhiéu kho khan, thach thic:

- Céccong tac khdo sat giéng va can thiép giéng nhu
do MPLT/PLT cac khodng mé via, déng mé cac clia s6 khai
thac (SSD) trong than giéng dé danh gia dong thai khai
thac clia ting tap via khéng thé thuc hién dugc do khéng
dua dugc thiét bi qua dau giéng ngam;

- Cac thiét bi thu thap tai liéu ap suat va nhiét do
day giéng khéng con hoat déng va viéc lap dat thiét bi
mai khéng thé thuc hién dugc gay nhiéu kho khan va lam
gidm su chinh xac trong viéc danh gia muc do va co ché
nhiém béan than giéng va viing can day giéng (hé sé skin
tU phan tich déng thaéi ap suat day);

- Nang lugng via thap nén can dugc goi lai dong lén
bé& mat sau méi thao tac can thiép giéng nhu bom xu ly
acid, bam tuan hoan rlra giéng... Céng tac goi dong cho
giéng gan nhu khéng cé hiéu qué do khéng thé dua éng
cudn (coil tubing) xuéng qua bé dau giéng ngam nham
bom khi thay thé cot chdt 16ng bén trén dé tao da chénh
ap dua dong dau Ién bé mat.

Dé&i vdi cac giéng co thai gian khai thac dai, can danh
gia dong thai khai thac va tién hanh cac bién phap xu ly
vling can day giéng nhu bom acid dé cai thién luu lugng
khai thac. Do cac han ché clia giéng hoan thién ngdm &
mé DPai Hung, viéc 4p dung cong nghé bom xU ly acid
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Hinh 3. Hé s thu hdi ddu tai khu vuc khai thdc sém DH-01 dén ngay 31/12/2009

thong thudng sé gap nhiéu rdi ro va anh hudng tai san
lugng khai thac nhu: khéng goi lai dugc dong khai thac
va gay hong giéng do khéng bom rira dugc cac san pham
lang dong tU cac phan ting khdong mong muén gitia acid
vGi nhiéu tap via khac nhau ngan chan dong khai thac
hodc tham chi lap nhét 6ng khai thac. Trén thuc té, viéc
thuc hién x{ ly acid cho céc giéng ngam chua dugc trién
khai tai Viéet Nam. Do d6 khi ti€p nhan van hanh mo, PVEP/
PVEP POC da tién hanh cac nghién ctu nham danh gia
kha nang thuc hién va hiéu qua bom xt ly acid céc giéng
ngam dé cai thién luu lugng nhu:

- Hé théng héa viéc theo déi hién trang va danh gia
déng thai khai thac cac giéng;

- Dénh gia muc dé va ca ché nhiém ban (hé s6 skin)
bang cach diéu chinh quy déi vé diéu kién day giéng st
dung tai liéu khai thac tai bé mat;

- Phan tich dic diém thach hoc clia cac tang dang
khai thac tai mé Dai Hung dé Iua chon thanh phan acid
tuang thich;

- Xem xét kha nang trién khai quy trinh bom acid
cling nhu goi dong hap ly ngoai thuc dia cho cac giéng
ngam.

Cac két qua nghién ctu trén da gidp trién khai thuc
hién cac chién dich x{ ly acid bat dau ti nam 2010 véi ty
Ié thanh cong cao khodng 75%, gitp duy tri luu lugng tu
céc giéng ngdm khu vuc DH-01 8n dinh khodng trén 5.000
thung/ngay trong gan 2 nam (Hinh 2), hoan thanh vugt
muic ké hoach san lugng dugc giao.

2. Cac nghién ctiu xt ly acid mé Pai Hung
2.1. Khdi niém chung vé xir ly acid

Cong nghé xt ly acid ung dung kha nang cuda acid
dé hoa tan vat liéu la xam nhap, tich tu trén bé mat hoic
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Bding 1. Thanh phdn hén hop acid truyén théng 3, 4]

Thanh phan khoang vat Nhiét do

Ham lugng thach anh cao (> 80%)

Ham lugng sét thap (< 10%)
<93°C
Ham lugng sét cao (> 10%)

Ham lugng bot két thap (< 10%)
Ham lugng sét cao (> 10%)

Ham lugng bot két cao (> 10%)
> 93°C
Ham lugng sét thap (< 10%)

Ham lugng bét két cao (> 10%)

trong mang luéi kénh dan clia via chiia cling nhu hoa tan
mét phan vat liéu cau tao via chia dau khi. Cong nghé xi
ly acid dugc chia thanh 3 loai chinh: rira acid, x( ly acid
thong thudng va x( ly acid két hgp nit vé via thay luc.

- Rua acid nham loai bé can hoa tan bam trén thanh
giéng khoan va 16 ban via: lang dong calcium, san pham
an mon, ton dong vé bun, chat chéng mat dung dich ti
dung dich khoan, 1&p xi mang tén dong.

- XU ly acid thong thudng: Bom dung dich chua
acid vao hé théng khe nut, kénh dan clia vung via lan can
day giéng véi dp suat bom nho hon ap suat pha vé via
dé thdng qua ca ché hoa tan, phuc héi hoac lam ting do
tham cla vung via chiia nay. Véi da chia carbonate, xt ly
acid co tac dung tao ra hodc ma rong cac kénh dan tién
sau vao bén trong via sdn pham. Véi da chida luc nguyén,
xU ly acid nham loai bd nhiém béan, phuc héi do tham
nguyén trang cla via chifa ving can day giéng; ma rong
hé thong kénh dan, tang d6 tham cho vung via nay. Qua
trinh x( ly acid thong thudng gan lién vai viéc ép acid vao
via va chiéu sdu xam nhap nho chi tac dong I1én I6p da
vung lan can day giéng khoan, nén phuong phéap nay con
dugc goi la xt ly acid vung can day giéng.

- XU ly acid két hgp nut vé via thuy luc la qua trinh
bom ép dung dich acid vao via chia dang carbonate
(khéng dung cho via chira dang cat két) véi ap suat 16n
haon &p suat pha vé via.

Cac giéng khai thac ngam clia mo Bai Hung déu hoan
thién khai thac déng thai nhiéu tang san pham, bao gém
ca via tram tich luc nguyén hodac carbonate. Ngoai ra, do

Do tham
>100mD 20-100mD <2mD
12% HCI 10% HCI 6% HCI
3% HF 2% HF 1,5% HF
7,5% HCl 6% HCI 4% HCI
3% HF 1% HF 0,5% HF
10% HCI 8% HCI 6% HCI
1,5% HF 1% HF 0,5% HF
12% HCI 10% HCI 8% HCI
1,5% HF 1% HF 0,5% HF
10% HCI 6% HCI 6% HCI
2% HF 1,5% HF 1,5%HF
6% HCI 4% HCI 4% HCI
1% HF 0,5% HF 0,5% HF
8% HCI 6% HCI 6% HCI
1% HF 0,5% HF 0,5% HF
10% HCI 8% HCI 8% HCI
1% HF 0,5% HF 0,5% HF

cac thiét bi khai thac da ci nén viéc dp dung phuong
phap xU ly acid két hgp nut via thay luc la khéng phu hop.
Coéng nghé rlra va xu ly acid vung can day giéng dugc lua
chon cho cac giéng nay.

Kiéu hé acid truyén théng cho xt ly acid viing can day
giéng via cat két 1a kiéu hé hén hop acid flohydric (HF) va
acid chlohydric (HCI) [1, 2]. HF hoa tan vat liéu nhiém ban
v0 co c6 chiia cac khoang sét, feldspar, SiO,. HCl chéng két
tda thi cap la cac san phdm khéng mong mudn sau phan
(ing clia HF vai vat liéu nhiém béan va khoang vat via. D&
hoa tan vat liéu chia khoang carbonate, trudc khi xtr ly
bang hon hop HF/HCI, ngudi ta bom dung dich HCl khéng
chdra HF. Ngoai HCl, acid acetic (CH,COOH) va acid formic
(HCOOH) ciing dugc st dung dé xr ly déi tugng chia vat
chat carbonate. Chon néng dé acid pht hgp véi thanh
phan thach hoc va dac diém dia chat cda via chua la yéu
t6 quan trong khi thuc hién cong nghé xt ly acid viing can
day giéng. Cac hé acid truyén théng da dugc téng hap va
trinh bay trong nhiéu nghién ctu trudc day [3, 4] va dugc
tém tat trong Bang 1.

2.2. Ddc diém dia chdt va thach hoc cdc tdng chira dau/
khi mé Pai Hing

Dia chat tang chta mé Dai Hung la cac thanh tao
granodiorite truéc Bé Tam gém:

- C4c tang tram tich luc nguyén tudi Miocene dudi -
hé tang Dlra (H80 - H200)

+ Cac tap tram tich luc nguyén 16t day (H150 - H200)
chl yéu la cudi két, cat két, chuyén dan Ién phia trén Ia
bot két, sét két va cac tap than. Tang chua & day la cac tap
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cat két c6 do hat khac nhau, khong déng nhat; cac
tap cat két chia dau c6 do réng va dé tham tét chu
yéu phan b6 & khoi L, K.

+ Cac tap tram tich luc nguyén chda than
(H100 - H150) la céc tap cat két chda sadn pham
chinh ctia moé Pai Hung. Thanh phan thach hoc
gém cat két da khoang, bot két, sét két va than.
Cat két la loai hat min dén trung véi thanh phan
chti yéu la thach anh, feldspar, mét it manh da, xi
mang carbonate va xi mang sét thanh tao trong
moi trudng bién d&i manh nhu bién néng ven bg,
déng bang thay triéu, déng bang ngap lut, long
sdng, bai béi. Cac via cat chia sdn pham & day cha
yéu la chura day, rat it via chia khi; d6 rong va do
tham khéng déng déu.

+ Cac tap tram tich luc nguyén hat min (H80 -
H100) ch( yéu la cat két, bot két, sét két xen ké cac
I6p sét voi va da voi mong. Cac than cét chia dau,
khi co chiéu day thay déi va phat trién khong lién
tuc theo chiéu ngang, muic d6 chdra dau cua tang
nay khong déng déu.

- Cactang tram tich luc nguyén chua véi tudi
Miocene giiia - hé tang Thong - Mang Cau (H30 -
H80) gém tap da voéi thém & phia dudi, d6 rong
nho, rai rac cé nut né, hang hoc, chiyéu chita nuée
va & phia trén 1a su xen ké rat phuic tap gitra cat két,
bot két, sét két, sét voi va da voi am tiéu co chua
dau chl yéu trong cac than cét, trong da voi, mét
vai than da voi bao hoa khi hoac tén tai ma khi. Chi
c6 1 gi€éng ngam co khai thac dau & cac tap co da
voi la DH-12X.

Két qua phan tich thach hoc mét s6 mau dai
dién & giéng DH-1X dugc trinh bay trong Bang
2. Thanh phan hat vun chiém 65 - 80%, xi mang
chi chiém khoang 20 - 35%, chi yéu la xi médng
carbonate. Thach anh chiém ty 1& 1&n (40 - 50%),
feldspar chiém ty 1é 20 - 25%. Cac manh vun dasilic,
granite, da phun trao, da bién chat, da tram tich,
qudng... xuat hién vdi ty lé thap tur 2 - 5%. Trong
thanh phan xi mang gan két thi carbonate chiém
phan I6n nhat ti€p dén la thuy mica, hydroxide
sat va mot it siderite, chlorite. Khi lua chon t6 hop
dung dich hoa pham (cac loai acid + cac phu gia)
V@i ty 1é thich hgp can thiét cho x{ ly acid sé dua
vao cac dac diém dia chat va thanh phan thach
hoc nay dé tang hiéu qua xt ly nhiém ban va giam
thi€u cac két tia khong mong muén.
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2.3. Nghién ciu thanh phan hé dung dich xir ly acid cdc giéng
khai thdc ngdm

DPé& xU ly cac via chita carbonate (cé chita khoang/da calcite
va/hodc dolomite), acid HCI hodc céc acid hiru co nhu acid acetic
(CH,COOH) va acid formic (HCOOH) thudng hay dugc st dung.
Kha nang hoa tan cac khoang carbonate dugc xép theo thi tu ti
manh dén yéu nhu sau HCl > HCOOH > CH,COOH. San pham phan
Uing gilia cac acid trén véi khoang carbonate la cac hgp chat muéi
tan dugc trong moi trudng acid nén cac acid nay dugc goi chung
la acid mudi. Cac dung dich acid mudi cling c6 thé dung dé xi ly
tram tich luc nguyén khi dugc gan két bai vat liéu carbonate véi
kha nang tan trong HCl 20% theo khéi lugng. Nong dé HCl dugc
strdung thudng dao d6ng trong khoang 10 - 15%. Nong d6 < 10%
bi han ché b&i kha nang hoa tan va néng dé > 15% bi han ché bai
tinh &n mon cao, nhat la trong diéu kién nhiét d6 cac via 8 moé Dai
Hung trong khoang tr 95 - 110°C. Trong hé acid dua trén co sé
HCl, mét s6 thanh phan khéac dugc bé sung nhu CH,COOH (han
ché két thia tha cap clia gel sat, nhém va silic), chat tc ché an mon
(bdo vé thiét bi long giéng) va chat hoat dong bé mat (tang kha
nang chui sau vao via va kha nang tiép xuc ctia dung dich acid véi
vat liéu can hoa tan).

DaGi véi via chia cat két, HF la acid ch dao dugc st dung do
kha nang hoa tan oxide silic (SiO,), feldspar va cac khoéng sét nén
hé acid c6 HF con dugc goi la acid sét. Tuy nhién, HF phan ung
vGi cac khodng chat clia via cat két hoac carbonate thanh cac hop
chat két tha [5, 6]. D€ khic phuc hién tugng nay, can ap dung cac
phuang phap ngan ngtia hién tugng két tia bang cach bé sung
HCl vao hén hgp acid hodc xt ly bang HCI trudc khi tién hanh xu
ly chinh bang acid sét [7]. Ngoai ra, c6 thé bom NH,Cl vao via cat
két trudc khi x(r ly dé ddy nudc via c6 chiia K, Na xa viing can xu ly
nham han ché hién tugng tao két tta khi cac ion kim loai nay tac
dung véi HF [8].

Bding 2. Két qud phdn tich thach hoc mét sd mau & giéng DH-1X

Mau Mau Mau
DH1-9-2-32 DH1-12-1-38 DH1-14-3-45

Chiéu sdu mau (mMD) 2.953,7 3.0324 3.104
Thanh phan hat vun (%) 65 80 83
Thach anh (%) 40 40 50
Feldspar (%) 20 27 23
Manh da silic (%) 5 7 7
Manh da phién (%) 1
Manh da quartzite it
Manh da granite 1
Mica (%) 2 1
Quang (%) 1 1
Thanh phan xi mang (%) 35 20 17
Carbonate (%) 30 7 10
Thay mica (%) 2 13 5
Hydroxide sét (%) 3 it 2
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Dua vao két qua thach hoc, PVEP/PVEP POC
da diéu chinh cac thanh phan trong hén hogp acid,
khac v6i loai cac nha thau khac dang sir dung do
Schlumberger hoac BJ cung cap (Bang 1). Pau tién,
cac mau vun cla tram tich luc nguyén tai 5 giéng da
dugc sir dung dé thuc hién thi nghiém xac dinh do
hoa tan clia d3 via trong 3 hé dung dich acid véi ty
|é pha trén cac acid khac nhau (HCI, HF, CH,COOH)
(Badng 3 va 4). b6 hoa tan theo thdi gian (sau 30
phut va 60 phuat) dugc ghi nhan dé danh gia téc
d6 hoa tan (t6c d6 phan tng cham thi kha nang xu
Iy nhiém ban vao thanh hé cang xa) ciing nhu kha
nang hoa tan toi da.

Két qua thi nghiém cho thay hé acid mudéi HCI
vGi néng d6 15% hay hé acid sét HCI-HF véi ty |é
15:2 déu c6 kha nang hoa tan trén 20% va phu
hap cho xtr ly acid cac giéng khai thac da tang cac
via tram tich luc nguyén c6 thanh phan carbonate
bién thién réng tir khodng 7 - 30%. Hé acid dugc
dé xuat 1a hén hop acid mudi HCl 15% bom trudc
dé xtr ly cac khoang carbonate va ddy cac ion co6
thé gay két ta, sau d6 la hé acid sét HCI-HF ty lé
15:2 + CH,COOH 5% dé xur ly cac khoang sét va
giam két tda, cung vdi cac phu gia chdng an mon
va chat hoat déng bé mat (Bang 5).

2.4. Déng thdi khai thdc va co ché nhiém bén

Dén cudi ndm 2009, khu vuc DH-01 ¢6 9 giéng
van con hoat dong khai thac gém (DH-1P, DH-8P,
DH-9P) & khéi K, DH-3P & khéi L, DH-4X & khai D,
DH-5P & kh&i G1, DH-7X & khéi N, DH-10P & khéi J,
va DH-12X & khéi da voéi phia Déng. Viéc lua chon
cac giéng dé x{ ly acid dua trén cg s& phan tich
dong thai khai thac cac giéng thudc ting khéi, co
ché nhiém ban cling nhu trit lugng va sé liéu thu
héi cho tiing giéng.

Khéi D: Giéng DH-4X la giéng duy nhat
dang khai thac trén khéi D c6 trt lugng dau tai
ché 2P cao nhat. Tuy nhién, hé sé thu héi cua
giéng DH-4X chi dat 4,3% nén nang lugng via &
day con tuong déi I6n. Dong thai khai thac cua
giéng trong Hinh 4 cho thdy luu lugng dau giam
nhanh tu trung binh 4.600 thung/ngay (BSW <
1%) xudng con ~ 1.100 thung/ngay (BSW 15%)
sau 6 nam dau khai thac, sau dé ti€p tuc suy giam
xuéng dudi 600 thung/ngay (BSW 25%) vao nam
2003 va chi con khodng 10 thung/ngay (BSW
30%) tai thai diém ngay 31/12/2009. Ap suat dau

Bding 3. Khd ndng hoa tan cia dd via trong cdc hon hop acid khdc nhau tai nhiét do thudng

Thoi
gian

30
phut

60
phut

Thanh phan D6 hoa tan (%) chia da via

hé acid MO1 MO2 MO3 MO04 MO5
HCI 12% HF 4% 12,2 130 128 139 129
HCI 13% HF 3% 142 135 145 14,7 145
HCI 15% HF 2%
+ CH,COOH 5% 178 175 182 179 182
HCI 12% HF 4% 182 193 185 19,7 20,5
HCl 13% HF 3% 21,6 22,1 231 21,8 234

(V) 0

HCI 15% HF 2% 18,5 287 30,1 30,1 305

+ CH,COOH 5%

Bding 4. Khd ndng hoa tan cta dd via trong cdc hén hap acid khdc nhau tai nhiét dg 65°C

Thoi
gian

30
phut

60
phut

Thanh phan Db hoa tan (%) cua da via
hé acid MO1 MO2 MO3 MO04 MO5
HCl 15% 190 215 262 239 245
HCl 8% + HF 2% 234 243 249 271 30,4
HCl 15% + HF 2%
+ CH,COOH 5% 27,1 286 298 302 27,7
HCI 15% 270 285 262 288 275
HCl 8% + HF 2% 304 31,3 299 321 31,4
V) 0,
HCl 15% + HF 2% 35,1 336 358 36,2 377

+ CH,COOH 5%

Bding 5. Hon hap acid va chdt phu gia dé xudt cho xit Iy cdc giéng ngdm ai Hiing

Thanh

phan

Néng
do (%)

Bdng 6. Thing s6 khai thdc giéng ngdm DH-4X tai thoi diém ngay 16/1/1995 va 5/9/2002

Add Add  Add  Chéng  SM"9  chsthoat
e . . s an mon N A
muoi sét acetic an mon WHT- dong be
HCl HCI-HF CH,COOH WCI-1212 8213 mat NTF
15 15:2 5 1,25 3,75 2,5
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Thoi dau chat lugng (68 tidu dau
diém (thung léng nuéc o giéng
N . chuan/ .
dau/ (thung/ (%) N (psi)
s s thung)
ngay) ngay)
16/1/1995 4,600 4,613 0,3 665 230
5/9/2002 653 896 27 956 250
22/1/2009 48 69 30 1.200 700
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Hinh 4. Ddng thdi khai thdc giéng DH-4X (khdi D) dén 31/12/2009
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giéng trung binh khoang 250psi (truéc nam 2013), sau
do tang lén khoang 400psi. Su suy giam luu lugng dugc
danh gia c6 thé do cac nguyén nhan nhu giéng da bi
nhiém ban va/hodc ndng lugng via bi suy gidm. Do giéng
chua dugc tién hanh khao sat thiy déng luc hoc va thiéu
cac thong so tai day giéng nhu &p suat va nhiét d6 trong
qud trinh khai thac nén phuong phap danh gia duoc
thuc hién dua vao cac théng sé khai thac bé mat va cac
gia thuyét hop ly vé thong sé day giéng/tinh chat via dé
xay dung mé hinh dong chdy trong than giéng (outflow)
va dong chay tU via vao giéng (inflow), diéu chinh sao
cho céac tinh toan bé mat phu hgp vdi thong sé khai thac
do dugc tai cac thoi diém khac nhau.

Dua vao cac thong sé nhu quy dao giéng (than ding),
cdu truc hoan thién giéng, ap suat via ban dau ~ 4.000psi
tai 2.641m, d6 tham via trung binh ~ 20mD theo mau 16i,

DH-4X Weliflow model on 16/01/1995

2,000 g stbid ——

Pressure at 2641m (psi)

[ 1,000 2,000 3,000 4,000 5,000 6.000
Stock-tank Liquid (STB/d)

- Irflow. Pre4000 psi, Skin=1 -8 Cutflow. WHP =230 pei |

Pressure at HA point = Outflow: Outflows - ¥ = 1831.452 : X = 4612360

(a)

DH-4X Sensitivity with Skin & WHP @ Pr = 4000 psi

A 4,000 5,000 8,000
Stock-tank Liquid (STE/d)

& Inflow: Skin=5 & Inflow: Skin=10 - Inflow: Skin=20
Infiowr. Skin=60 2 Inflow: SKIN=80 - Inflow. Skin=80
—*— Outhlow: WHP=250 psia “¥- Ouifiow. WHP=400 psia -4~ Outow. WHP=700 psia

& Inflow: Skin=1
+ Inflow: Skin=40
- Infiow. Skin=100

Scroums
Crste ytums o TR 184747

(©

s6 liéu khai théc tai 3 thoi diém khac nhau (Bang 6), mo
hinh dong chdy giéng DH-4X véi diém nut tai 2.641m
dugc xay dung nhu Hinh 5.

Gia su tai thoi diém ban dau 16/1/1995, ap sudt via
chua bi suy gidm Pr = 4.000psi va giéng chua bi nhiém ban
vGi hé s6 skin 1a 1, cac dudng inflow/outflow co s dugc
thiét l1ap trong Hinh 5a. Tai thoi diém ngay 5/9/2002, luu
lugng chat 16ng la 896 thung/ngay, néu giéng khong bi
nhiém ban va nguyén nhan dan dén luu lugng khai thac
gidm la do gidm &p sudt via thi ap suat via phai giam trén
50% (Hinh 5b) khong phu hop véi thuc té khai thac. Hinh
5¢ cho thay su thay d6i luu lugng theo hé s6 nhiém bén
skin va ap suat dau giéng trong trudng hop khéng cé su
suy gidm trong ap suat via. Co thé thay su gia ting muc do
nhi€ém ban déng vai trdo chd yéu trong viéc lam suy giam
luu lugng. Hinh 5d xét trudng hop dp suat via suy giam

DH-4X Sensitivity with Reservolr pressure decline

0 1.000 4,000 5.000 6,000

3,000
Stock-tank Liquid (STBid)

®— Infow. Pr=2000 psi, SKin=1 & Inflow, Pr=2500 psi, Skin=1 B Inflow. Pr=3000 psi, Skin=1
| —a— Inflow: Pr=3500 psi, Skin=1 —— Inflow; Pr=4000 psi, Skin=1 —x-— Outflow. WHP=250 psi

(b)

DH-4X Sensitivity with Skin & WHP @ Pr= 3700 psi

Pressure at 2641m (psi)

X
*
*
-
0 €0 400 600 600 1,000 1,200 1,400
69 stbid Stock-tank Liquid (STB/d)
22/1/2009
& Inflow: Skin=27 & Inflow. Skin=35 & Inflow. Skin=43.5 - Inflow: Skin=48
~ Infiow. Skin=60 Inflow. Skin=75 #- Inflow: Skin=85 -+~ Outflow. WHP=150 psia

-~ Quifiow: WHP=250 peia ¥ Outiow: WHP=400 psia -4~ Outflow. WHP=700 psia

et e
vt rpinar on SEET 00023

(d)

Hinh 5. Két qua mé phong miic dg nhiém bdn (hé s6 skin) giéng DH-4X
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khoéng dang ké ~ 7,5% = 300psi thi hé s6 nhiém ban theo
mo phong vao ngay 5/9/2002 va 22/1/2009 da 1én dén 43,5
va 95 cho thdy muic d& nhiém ban rat cao. Cac tinh toan
trén cho thay can phai xtr ly acid viing can day giéng da
bi nhiém ban dé cai thién luu luong khai thac va dé xuat
ap dung gidi phap nay cho giéng DH-4X vao thang 1/2010.
Phuong phap tinh todn va danh gia tuong tu cling dugc ap
dung cho cac giéng ngam con lai.

Khéi L: Giéng DH-3P la giéng khai thac cht luc va duy
nhat con hoat déng trén khéi L (2 giéng 2P va 4P da duing
khai thac). Sau 16 nam khai thac, hé s6 thu héi clia giéng
DH-3P rat cao (~ 19%) nén nang lugng via & day da suy
giam. Ngoai ra, giéng nay da bi ngap nudc véi ham lugng
BSW lén dén 80 - 90% ti nam 2003 (Hinh 6a). Néu xt ly
acid giéng nay thi acid tac dong vao vung nudc lam tang
thém luu lugng nudc trong khi khong cdi thién dugc luu
luong dau. Vi vay, giéng nay khong dugc dé xuat ap dung
phuong phap xt ly acid.

Khéi K: C6 3 giéng khai thac con hoat déng la DH-1P
(16 nam) va DH-8P va DH-9P (3 nam), trong dé DH-1P la
giéng chu lyc. DU t8ng thu héi khéi K dat ~ 15% va luu
lugng da suy gidm nhiéu so vai thai gian ban dau nhung
cac giéng & khéi K déu co luu lugng tuong déi lon va chua
bi ngap nudc (BSW < 5%). Giéng DH-1P va DH-8P dang
khai thac vai ty s6 khi - dau (GOR) kha cao trén 2.500 ft3/
thung va ham lugng nudc thap. Day la yéu t6 thuan lgi cho
viéc thuc hién va goi dong sau khi dp dung phuong phap
xU ly acid (Hinh 6b va 6c). Giéng DH-9P c6 su khac biét
trong ty s6 GOR nho dudi 1.000 ft3/thling, khdng thuan lgi
cho viéc goi dong do nang lugng via tai khoi nay da suy
gidm nhiéu (Hinh 6d). Hé s6 nhiém ban cua 3 giéng nay
khoang tir 15 - 57 (Bang 7). Su suy gidam luu lugng la do
anh hudng cua suy gidm ap suat via va nhiém ban vung
can day giéng. Tur cac két qua phan tich, giéng DH-1P dugc
dé xuat xur ly acid trudc dé€ danh gia hiéu qua cho khéi K,
cac giéng DH-8P va DH-9P c6 thé tuan tu thuc hién tiép
theo sau tly thudc vao két qua ctia DH-1P.

KhéiJ: Co 1 giéng khai thac duy nhat 1a DH-10P tirnam
2007 (3 nam). Tuy hé s6 thu héi méi dat ~ 3,6% nhung luu
lugng dau da gidm nhanh tur 2.000 xuéng ~ 360 thung/
ngay véi ap suat dau giéng < 100psi va chua bi ngap nudc
(BSW < 2%). Giéng da c6 lan ngung dong chay va co hién
tugng dau bi déng dac trong 6ng khai thac vao thang
6/2009 (Hinh 6e). Giéng da ducc kiém tra hé théng khai
thac va goi dong tré lai thanh cong, tuy nhién Iuu lugng
khong dugc cai thién va tiép tuc suy giam. Vi vay, su suy
giam luu lugng dau déng thai chi cé khi 1én bé mat (GOR
tang vot lén 4.500 ft3/ngay) c6 thé do hién tugng lang

dong paraffin va/hodc do vung can giéng da bi nhiém ban
ndng. Phan tich cho thay hé sé skin giéng nay khoang 25.
Giéng DH-10P dugc dé xuat xu ly acid vao dot 2.

Khéi G1: C6 1 giéng khai thac duy nhat 1a DH-5P tu
nam 1998 (12 nam) vai hé sé thu héi dat 13%. Luu lugng
dau gidam ti 3.000 thung/ngay xuéng con khoang 200
thung/ngay vé6i ham lugng nudéc tang cao Ién dén 40 -
60% (Hinh 6f). Tai thai diém trudc khixt ly acid, giéng hoat
déng yéu vdi luu lugng khong 8n dinh, suy gidm nhanh
xudng dudi 100 thung/ngay va c6 khi lén nhiéu. Két qua
phan tich mic d6 nhiém ban cho thdy hé s6 nhiém ban
tuong doi clia giéng khodng 33. Giéng dugc dé xuat xu ly
acid vao dot 2.

Khéi N: C6 1 giéng khai thac duy nhat la DH-7X tu
nam 2007 (3 nam) véi hé sé thu héi chi dat 0,8%. Giéng c6
luu lugng suy giam manh tir hon 4.000 thung/ngay xuéng
dudi 300 thung/ngay va co rat nhiéu khi lén bé mat, GOR
[én t&i 10.000 ft3/ngay so véi 850 ft3/ngay luc ban dau
(Hinh 6g). Luu lugng suy gidm nhanh va GOR tang cao cho
thady nang lugng via quanh giéng bi suy giam nhiéu dudi
ap suat bao hoa va/hodc da cé su xam nhap cta ma khi.
Tuy nhién, ham lugng nudc thap dudi 10% va GOR cao la
diéu kién thuan Igi cho viéc xt ly acid va goi dong tr& lai
tai giéng nay. Giéng DH-7X dugc dé xuat thuc hién acid
ngay trong dot 1.

Khéi dd véi phia Péng: Co6 1 giéng khai thac duy
nhat la DH-12X t&r ndm 2007 (3 nam) véi hé sé thu hoi dat
khodng 9%. Luu lugng khai thac gidm nhanh tir trén 2.000
thuing/ngay xuéng duéi 20 thuing/ngay va chay khong 6n
dinh véi luu lugng khi cao (GOR > 3.000 ft3/thung), ham
lugng nudc dao dong trong khodng 10 - 30% (Hinh 6h).
Cubi nam 2009, giéng da bi dap bang bom ép nudc va goi
dong tré lai vao thang 1/2010 phuc vu xU ly acid véi luu
lugng tuc thai ban dau khoang 500 thung/ngay. Viéc goi
dong tra lai thanh cong sau khi dap giéng cho thdy nang
lugng via con t6t, ty s6 GOR cao cling la diéu kién thuan
lgi cho cong tac goi lai dong sau khi xtr ly acid. Ham lugng
nudc dao déng manh nén c6 kha nang giéng sé bi ngap
nudc sau khi xt ly. Tuy nhién, do khu vuc nay cé tri lugng
nho va la giéng duy nhat khai thac tang chira c6 carbonate
nén két qué x{ ly acid c6 thé cung cdp thém théng tin
hitu ich cho cong tac danh gid hiéu qua xur ly acid & tang
carbonate. Giéng DH-12X dugc dé xuat x ly acid trong
dot 1.

Ngoai ra trong qua trinh khai thac, theo déi tai bé mat
cla céac giéng ngam cho thay c6 su hién dién cac hat ¢
kich thudc nho tir 0,023 - 0,3mm. Do trong thanh phan dat
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da c6 chia cac khoang vat sét nén trong qua trinh khai
thac, cac hat min theo dong chat luu tir via dich chuyén
ra vung can day giéng tich tu & d6 va lam gidam d6 tham
cla ving nay dan téi giam luu luong cla giéng. Bén canh
do, d6 ngap nudc clia cac giéng co xu thé tang, cé thé la
nguyén nhan tao ra hién tugng nudc chan dau 6 vung can
day giéng. Dua vao phan tich dong thai khai thac va co
ché& nhiém bén nai trén, tat ca cac gi€éng ngam ngoai tri
DH-3P déu c6 nhu ciu x{ ly acid. Tuy nhién dé goi dugc
dong cac giéng nay, sau khi x{r Iy acid can lua chon céng
nghé va quy trinh thuc hién phu hgp dé tranh gay mat
giéng, anh hudng dén san lugng. Xem xét kha nang trién
khai thiét bi ngoai thuc dia, PVEP/PVEP POC da c6 sang
kién dung dau diesel (khéi lugng riéng 0,83g/cc) d€ bom
ddy hén hgp acid vao via thay vi dung nudc (dung dich
muéi hay nudc bién cé khéi lugng riéng 1,05 - 1,2g/cc)
két hop vai viéc nén khi déng hanh trich tir cac giéng khai
thac khac dé duy tri 4p sudt miéng giéng trong trudng
hgp nang lugng via qué thap. Pay la budc dét pha clta
PVEP/PVEP POC trong céng nghé xt ly acid, giup gidm
dang ké khéi lugng riéng cot chat luu trong than giéng va
vlung can day giéng khoang 0,3 - 0,4g/cc, tang d6 chénh
ap thém ~ 700 - 1.200psi va ddm bdo kha nang goi dong
I&n bé mat sau khi xtr ly bam acid.

2.5. Dé xudt céng nghé xir ly acid cdc giéng khai thdc
ngdm trén gian DH-01

Dua vao cac két qua nghién ciu danh gia bén trén,
phuong an dé xuat x ly acid vung can day giéng cho 8
giéng ngam khu vuc DH-01 dugc thdng qua nhu sau: dot
1 gdbm DH-12X, DH-4X, DH-1P, DH-7X va dgt 2 gém DH-8P,

DH-5P, DH-9P va DH-10P véi néng dé hén hop acid dugc
dé xuat trong Bang 5. Thé tich acid dugc xac dinh dua vao
do day khoang mé via va qua trinh bom xu ly dugc mé
phdéng bang phan mém StimCADE. Bang 7 tng hop cac
théng s6 giéng co ban cung thé tich hén hap acid duagc
dé xuat va da ap dung thuc t&€ d€ bom xu ly cho tling
giéng. Hinh 7 biéu dién két quad mé phoéng tiéu biéu cla
StimCADE cho cac théng s6 trong qua trinh bom, ban
kinh xam nhap du kién va két qua xt ly muc d6 nhiém ban
dugc ky vong cho giéng DH-4X. Sau khi xt ly, theo tinh
toan hé s6 nhiém ban skin sé gidm tir 95 xuéng khoang 38
tuang ung vai luu lugng chat 16ng dat khoang 800 - 1.100
thung/ngay tuy vao WHP (Hinh 5d).

Quy trinh xt ly acid & tung giéng dugc thuc hién nhu
sau:

- Bom khoang 5m? dau diesel (DO) vao trong can
khai thac dé kiém tra @6 ti€p nhan va tao dung dich dém;

- Bom hoén hgp dung dich acid muéi, acid sét va cac
chat phu gia theo ty lé da dugc dé xuat cho tung giéng
trong Bdng 5va 7;

- Bom ép acid vao via bang dau diesel. Trong qua
trinh ép c6 bom doéng thai vai khi dong hanh trich tir hé
théng thu gom cda gian qua mot hé théng hoa tron dé
duy tri ap suat bom ép va giam ty trong dung dich bom
ép (luu lugng khi hoa trén sao cho dung dich bom ép c6
khéi lugng riéng < 0,6g/cc);

- Dong giéng trong vong 30 phat va ma giéng goi
lai dong. Trong trudng hap giéng khéng cé biéu hién tu
phun, thuc hién bom dau diesel c6 tron khi dé tao chénh
ap vung can day giéng dé tiép tuc goi dong.

Bding 7. Thdng sd giéng va thé tich xit Iy acid thurc té cho cdc giéng ngdm mé Bai Hing

Giéng xu ly dot 1 Giéng xu ly dot 2

Cac théng sé giéng

DH-12X DH-4X DH-1P DH-7X DH-8P DH-5P DH-9P DH-10P
L Gié:r)g Giéng Giéng Gié:rjg Gié:rjg Gié:rjg Gié:r)g Gié.'rjg
Loai giéng nghiéng diing dting nghiéng nghiéng nghiéng nghiéng nghiéng
37° 39° 35° 55° 37° 25°
Tap via dang khai thac Car.bonate C.ét két C.ét két C.ét két C.ét két C.ét két C.ét két C.ét két
Miocene = Miocene Miocene = Miocene Miocene Miocene Miocene Miocene
Dudng kinh éng khai thac (mm) 245x 178 245x 178 245x 178 245x 178 245x 178 245x 178 245x 178 245x 178
D6 sau khodng via (mMD) 3.190 - 2.594 - 2.263 - 3.235,5- 2.580 - 2.811- 2.552- 2.481 -
i 3.211 2.749 2.731 3.255 3.012 3.104 3.110 2.887
Téng d6 day bén via (m) 21 39 108,5 19,5 146 75,5 187 83
D6 réng trung binh (%) 16,2 16,9 19,3 20,8 18,5 14,7 18,1 19,1
Hé s6 nhiém ban 22 > 95 17 5 15 33 7 25
Thé tich acid mudi HCl (m®) 0 4 8 4 8 8 8 4
Thé tich acid sét, HCI - HF (m?) 8 16 24 12 32 16 32 12
Thé tich diesel + khi nén (m?) 34 30 32 40 32 36 48 32
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Hinh 7. Két qud mé phdng xit 1y acid bang StimCADE cho giéng DH-4X
3. Két qua xi ly acid va bai hoc kinh nghiém

Sau khi dugc xt ly acid, san lugng khai thac ctia 6/8
giéng dugc cai thién rd rét, dac biét la luu lugng cla cac
giéng DH-12X, DH-4X, DH-5P déu tang cao (gap 2 lan trg
|én). Cac giéng DH-1P, DH-8P, DH-9P ¢4 luu luogng tang 5 -
25%. K&t qua xu ly acid tai giéng DH-7X va DH-10P khong
thanh céng, luu lugng gidm so véi trudc.

Giéng DH-12X: Trudc khi xU ly acid, giéng da ngling
chay va dugc dap bang bom ép nudc. Khi mé lai vao dau
nam 2010 dé chuan bi x{ ly acid, luu lugng tuc thai dat
500 thung/ngay. Sau khi xt ly, luu lugng dau trung binh
dat 2.900 thung/ngay, tang gap 6 lan. Do khéi nay c6 trir
lugng thap cling véi viéc xtr ly acid ciing lam cho giéng
bi ngap nudc (ham lugng nudc khai thac tang ti 25% lén
80%), dan dén san luong khai thac suy gidm va diing khai
thac vao thang 1/2012 (Hinh 8a). Udc tinh san lugng gia
tang thém do x{ ly acid so véi suy gidm tu nhién khodng
70.000 thung va duy tri dugc khai thac, gitp nang téng hé
s6 thu héi clia khéi tir 9% lén khoang 21% (t6ng thu hoi
sau acid ~ 230.000 thung). Céng tac x& ly acid tai giéng
nay trong phan via carbonate da thanh céng.

60  DAUKHi- SO 5/2017

Giéng DH-4X: Trudc khi x{ ly acid, giéng khai théc
luu lugng thap han 50 thung/ngay. Sau khi xt ly acid, luu
lugng dau dugc duy tri & miic 6n dinh, trung binh dat 600
- 800 thung/ngay, ting khoang 12 - 16 lan so véi trudc khi
xU ly acid. Ap suat miéng WHP = 150psi, ty s6 GOR thap
hon trudc khi xdr ly acid (500 so véi 2.000ft3/thung) va ham
lugng nudc khai thac duy tri 8n dinh & muc 40%. Udc tinh
san lugng gia tang thém do xU ly acid dén cudi nam 2012
dat khoang 590.000 thung (Hinh 8b). Dua vao phan tich
dong chdy & Hinh 5d va cac théng sé khai thac cho thay
hé s6 nhiém ban da gidm xuéng dudi 35, phu hgp véi cac
tinh todn mé phong trudc khi x( ly.

DH-5P: Trudc khi xtr ly acid, giéng dang chay véi luu
lugng 100 thung/ngay va dang cé xu hudng suy giam
nhanh vé 0. Sau khi xtr ly acid, luu lugng trung binh dat
400 - 500 thung/ngay, tang 4 - 5 lan so vai trudc khi xr
ly acid. Ham lugng nuéc khai thac dugc duy tri 6n dinh
trong khodng 25 - 35% thap hon truéc khi xtr ly acid (40 -
60%). USc tinh san luong gia tang thém tu xd ly acid dén
cudi nam 2012 dat khoang 210.000 thung (Hinh 8c).

DH-1P: Trudc khi xtt ly acid, giéng khai thac luu lugng
trung binh 690 thung/ngay. Sau khi x{ ly acid, luu lugng
dau trung binh dugc duy tri 8n dinh & muc 950 thung/
ngay tang khoadng 40% so vai trudc khi xt ly acid. Ham
lugng nudc khai thac van dugc duy tri 6n dinh & mic dudi
3%. San lugng gia tang thém ti x{ ly acid dén cudi ndm
2012 dat khodng 120.000 thung dau (Hinh 8d).

DH-8P: Truéc khi xtt ly acid giéng khai thac luu lugng
trung binh 650 thung/ngay va dang cé xu huéng suy
giam nhanh. Sau khi x{ ly acid, san lugng dau trung binh
dugc duy tri 8n dinh dat 850 thung/ngay, ting khoang
30% so v&i trugc khi xtr ly acid. Ham lugng nudc khai thac
van dugc duy tri én dinh & muc dudi 3%. San luong gia
tang thém tu x{ ly acid dén cuéi nam 2012 dat khoang
80.000 thung dau (Hinh 8e).

DH-9P: Trudc khi xt ly acid, luu lugng dau khéng 6n
dinh va dang suy giam nhanh tr 1.600 thung/ngay xuéng
850 thuing/ngay. Sau khi xt ly acid, luu lugng dau dat 6n
dinh 950 thung/ngay, tang khoang 12% va duy tri dugc
trong thai gian 5 thang, sau do6 bat dau suy giam khi ty &
nudc khai thac tang tir 2% lén trén 5%. Diéu nay cho thay
giéng c6 nhiém béan va x{ ly acid da giup cai thién san
lugng, tuy nhién nang lugng via da suy giam va giéng bi
ngap nudc. Thuc té khi luu lugng khai thac giam xuéng
dudi 400 thung/ngay, giéng da dugc tién hanh tai xu ly
acid 1an 2 vao thang 8/2011 dua luu lugng tré lai muc
650 - 850 thung/ngay nhung ty Ié nudc khai thac cling
tang 1én 15 -30% (Hinh 8f). Tém lai cong tédc xt ly acid clia
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Hinh 9. Biéu d6 sdn lugng khai thdc tai khu vuc cdc giéng ngdm (DH-01) trudc va sau khi xi Iy acid

giéng DH-9P 6 hiéu qua trong viéc gidm muic dd nhiém ban, phuc hoi
va 6n dinh luu lugng chat 1dng, tuy nhién cling da tang muc d6 ngap
nudc lam giam san lugng dau thu héi thuc té (khoang 5.000 thing so
vGi du bao thu hoi tir suy giam tu nhién).

DH-7X: Giéng DH-7X da tién hanh goi dong lai sau khi thuc hién x{
ly acid 1an 1 vao thang 1/2010 nhung khéng thanh céng. Sau 2 thédng
giéng tiép tuc dugc goi dong trd lai va cho luu lugng 6n dinh thap
khodng 150 thung/ngay, giam 50% so vd&i trudc khi xtt ly acid (300
thung/ngay). Giéng dugc tién hanh x{ ly acid lan 2 vao thang 8/2011
vGi két qua dong khai thac la 150 thung/ngay gidm 25% so Vi trudc
khi thuc hién x& ly acid 1a 200 thung/ngay (Hinh 8g). K&t qua xt ly
khéng thanh cong cho thay su suy giam luu lugng khong phai do hién
tugng nhiém ban ving can day giéng ma chu yéu do nang lugng via
da suy giam, c6 thé do su suy gidm ap suat ctia ma khi.

DH-10P: Truéc khi xtr ly acid, giéng DH-10P ¢6 hién tugng lang
dong paraffin gay can tré va giam luu luogng chat long va chi cé khi
Ién bé mat. Biéu hién cu thé 1a khi GOR dét ngot tang cao tur 1.500 ft3/
thung lén trén 5.000 ft>/thung thi luu lugng dau giam manh. Sau khi
xU ly acid vao thang 3/2010, luu lugng dau giam khoang 56% tir 360
thung/ngay xudng con 160 thung/ngay. Do yéu cau can ria giéng
sach, cac ldng dong paraffin c6 thé dang tich tu trong than giéng,
xU ly acid lan 2 da dugc tién hanh sau d6 vao thang 11/2010 nhung
khéng goi lai dugc dong (Hinh 8h). Két qua thuc té cho thay x( ly acid
khéng phu hop cho giéng DH-10P va cac bién phap khac giup giam
thiéu l1dng dong paraffin ¢ thé mang lai hiéu qua tét hon.

Nhin chung, dot xt ly acid viing can day giéng do PVEP/PVEP POC
thuc hién trong nam 2010 mang lai hiéu qua tét, gia tang san lugng
dau toan mé trung binh tir 4.000 thung/ngay lén trén 5.000 thung/
ngay gop phan hoan thanh sém ké hoach san lugng nam 2010. Dua
theo du bao khai thac bang phuang phép suy gidam tu nhién tai thoi
diém trudc khi xt ly acid (thang 1/2010), thi muc san luong gia tang tu
chién dich xt ly acid la khoang 725.000 thung, chiém khoang 18,5%
san lugng trong giai doan nam 2010 - 2012 (Hinh 9).
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Thuc tién xt ly acid cho thdy hén hop
hé acid mu6i + acid sét dang dugc dé xuat
ap dung xu ly thanh céng cho cac tap via
carbonate 1an tram tich luc nguyén tai mo
Pai Hung. Déi véi cac gi€éng cé muic dd nhiém
ban cao, nang lugng via con tuong déi tét va
chua bi ngap nudc thi cé thé st dung truc tiép
hé acid trén dé bom ép. Déi véi cac giéng co
ham lugng nudc cao trén 20% hodc ¢ gan
déi nudc thi phai diéu chinh cong nghé xt
ly dé gidm thiéu kha nang acid tac dong vao
vung ngap nudc lam tang luu lugng nudc ma
khéng tang luu lugng dau nhu mong muén.
Mot s6 gidi phap dugc dé xuat nhu tinh toan
diéu chinh khaéi lugng acid dugc bom cho hop
ly tranh xam nhap vung nudc hodc st dung
cébng nghé bot acid trong dé hén hop acid
dugc trén véi khi (N,) c6 ty trong nhe sé lam
can bang bién dang tiép nhan clta tang via
dugc xtt ly lam cho acid di vao vung chira dau
nhiéu haon. Cong nghé bot acid cling gitip viéc
goi dong lai dé dang hon déi véi cac giéng
ngam hodc céac giéng cé nang luong via thap.

4.Két luan

Trén cd s& nghién clu, phan tich téng hop
déng thai khai thac va cac thong s6 khai thac
tai bé mat (xdy dung mo hinh dong chay trong
than giéng va tu via vao than giéng tai cac
thai diém khac nhau), nguyén nhan suy giam
luu lugng va muic dé nhiém ban vung can day
giéng da dugc danh gia. K& qua mé phéng
cho thay da s6 cac giéng c6 hé sé nhiém ban
(skin) tang cao theo thdi gian la nguyén nhan
cht yéu dan dén gidm luu lugng khai thac va
can thiét phai tién hanh x{ ly acid.

Két qua nghién ctu va thuc tién ap dung
xU ly acid cac giéng ngam khai thac sém tai
gian DH-01 mo Dai Hung cho thay:

- H6n hgp acid mudi HCl 15% va acid
sét HCI:HF ty 1€ 15:2 cung v6i CH,COOH 5% va
cac chat phu gia chéng dn mon la hé acid phu
hap, ¢ thé ap dung hiéu qua cho ca via tram
tich luc nguyén va da voi tai mo Bai Hung.

- PVEP/PVEP POC da c6 séng kién dung
dau diesel (khoi lugng riéng 0,83g/cc) dé
bom ddy hén hop acid vao via thay vi dung
dung dich mudi hay nudc bién (khéi lugng
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riéng 1,05 - 1,2g/cc) két hgp véi viéc nén khi déng hanh
dé duy tri ap sudt miéng giéng trong trudng hgp nang
lugng via qua thap va giam khéi lugng riéng cot chat luu
khoédng 0,3 - 0,4g/cc trong than giéng va vung can day
giéng, tang d6 chénh ap thém ~ 700 - 1200psi dam bao
kha néng goi dong 1én bé mat sau khi bom acid.

Két qua xU ly acid véi ty 1é thanh céng 75%, cac giéng
sau khi xt ly déu gidm muc d6 nhiém ban va gia tang luu
luong dau, ngoai trir giéng DH-12X do trit lugng thap va
da bi ngap nudc nhiéu trudc khi xt ly. Ngugc lai, c6 giéng
tang luu lugng chat I6ng nhung lai gia tang d6 ngap nudc
sau khi xtr ly acid, dan t6i suy giam luu lugng dau. Vi vay,
cdng tac chuan bi xtr ly acid phai cha y dén viéc giam
kha nang tac dong vao vung chiia nudc, vi du nhu dung
phuang phap bom bot acid (trén acid véi khi).

Tém lai, cdng tac xr ly nhiém ban ving can day giéng
bang dung dich acid & cac giéng khai thac mé Dai Hung
cho két qua t6t, cu thé 1a & cac giéng ngadm khu vuc khai
thac s6m phia Bic. Pay la bai hoc kinh nghiém quy dé ap
dung céng nghé nay cho céc giéng hoan thién ngam cho
toan mé Pai Hung va cadc moé khac ¢ diéu kién khai thac
tuong tu trong tuong lai.
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Studies and efficiency assessment of acid treatment
in subsea production wells in Dai Hung field
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Summary

After a long production period, most subsea wells in the northern area of Dai Hung field (DH-01) have been heavily damaged
along with fast reduction in flow rate, low wellhead pressure and discontinuous production. To improve production and recovery, the
Petrovietnam Exploration Production Corporation (PVEP)/Petrovietnam Domestic Exploration Production Operating Company Lim-
ited (PVEP POC) has carried out a series of studies to evaluate the level of formation damage and made proposal for acid treatment.
However, pumping acid into producing wells is a high-risk operation and in some cases could lead to loss of wells. Additionally, the
implementation of acid treatment in subsea wells is highly challenging and there has been no precedent in Vietnam.

This paper reviews the efficiency of innovative improvement in acidising practices for subsea wells in Dai Hung field. The acid
pumping helped treat the near-wellbore damaged zone effectively, bringing 6/8 subsea wells back to stable production with flow
rate increment of 12 - 40%, and in some special cases achieving oil rate from 4 - 11 times higher (DH-12X, DH-4X, and DH-5P). The
improvement in acid treatment with high success rate (about 75%) has helped maintain and enhance production efficiency, provided
premises and valuable lessons for future acid operations in Dai Hung as well as other fields.

Key words: Acid treatment, subsea wells, skin damage, Dai Hung field.
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