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Tom tat

Tinh trang nhiém bén ving can day giéng, thiét bi long giéng va trong giéng khai théc c6 thé do dung dich khoan gdy ra trong qua
trinh khoan mé via tang san phdm; hodc do trong qua trinh khai thac xuat hién hién tugng cat xam nhap, do ngap nudc tang cao, ling
dong paraffin, asphaltene, Iang dong can sa lang vé co; do su thay doi I6n va dot ngdt vé cac thong s6 dong hoc nhu dp sudt va nhiét do
tai viing can ddy giéng lam thay ddi tinh chét Iy hoa, phd v trang théi can bang pha cta cac luu thé, hodc qua trinh tao nhi tuong, thay
doi tinh dinh u6t va méi quan hé dong chay.

Nghién ciiu da danh gia hién trang hoat dong clia céc giéng khai thac dé xac dinh nguyén nhan chinh gdy ra tinh trang nhiém bén
viing can ddy giéng clia cac giéng & bé Cu Long. Trén ¢o s6 xac dinh dugc co ché nhiém ban chinh la do qua trinh hinh thanh cac mudi
v0 co véi phan nho két dinh cta can hitu co va qua trinh dich chuyén cac khoang vét sét, hat min géy bit nhét, can tré dong chy cta chat
luu khai thac tai cdc m6, nhom téc gia dé xuat gidi phap toi uu xt Iy viing can day giéng cho cac giéng khai thac dau tai bé Ciru Long va
bé Nam (6n Son. Cac gidi phap xt Iy acid t6i uu cho viing can ddy giéng sé gop phan gidm thiéu rii ro, ndng cao hiéu qua khai thac va

phuc vy cong tac quén Iy, diéu hanh mo.

Turkhéa: Sa ldng mudi, nhiém ban viing can ddy giéng, xt Iy ving can day giéng, x{ Iy acid, bé Ctiu Long, bé Nam (6n Son.

1. Gi6i thiéu

Mot s6 mé dau khilén tai bé Cltu Long va b& Nam Con
Son dang & giai doan cudi doi mé véi cac ddc trung co ban
nhu: tinh chat via chia trung binh, tinh bat déng nhat cao,
khai thac & diéu kién nhiét d6 cao va ap suat cao, dau via
chtra nhiéu paraffin, nuéc via cé thanh phan khoéng hoa
cao VGi cac ion gay sa lang vo co (calcium, bicarbonate,
carbonate) I6n nén hé s6 thu hoi dau trén mé, trén giéng
khéng dat nhu ky vong. Két qua danh gia hién tai va du
béo khai thac dén nam 2035 cho thay san lugng suy giam
rat nhanh chi con khoang dudi 2 triéu tan/nam [1]. Vi vay,
ngoai viéc trién khai nghién ctu ap dung cac gidi phap
nang cao hé s6 thu hoi dau, can tién hanh danh gia va lua
chon Uing dung céc gidi phap cdng nghé ky thuat téi uu dé
gia tang san lugng tai giéng khai thac nhu phuong phap
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xU ly vung can day giéng, xt ly ldang dong mudi trong
giéng va thiét bi long giéng.

Viéc ap dung phuong phép x{ ly can sa lang trong
Idng giéng, thiét bilong giéng va viing can day giéng khai
thac bang cac acid tai cdc mé dau khi & Viét Nam da cho
thay hiéu qua rat tich cuc, déng goép quan trong vao san
luong gia tang cla céac giéng, cdc mé trong hon 25 nam
qua [2, 3]. Muc tiéu cta nghién cdu nay la téng hgp, phan
tich va danh gia co ché nhiém bén trong giéng, viing can
day giéng clia cac giéng khai thac, clia cac mo dau. Danh
gia két qua ap dung phuang phép xt ly trong long giéng,
vling can day giéng d6i véi cac giéng khai thac tai moét s6
md thudc bé Clu Long va bé Nam Cén Son dé lua chon
giadi phap x{ ly t6i uu dua trén cac bai hoc kinh nghiém.
Nghién ctu da tién hanh danh gia cdc mé Bach HS, Réng,
Tho Tréng, SuTa Pen, SuTa Nau, Ca NgirVang, Hai SuDen,
Hai SuTrang, Pai Hung... tirtinh chat dia chat, thanh phan
thach hoc, thanh phan chét luu via, cac bién ddi thong
s6 thay dong luc hoc viing can day giéng, san lugng khai
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thac, cdu tric giéng, dén lich st stfa chira giéng dé co thé
tim ra co ché& nhiém ban chinh clia giéng. Nghién ctiu tién
hanh danh gia chi tiét cac quy trinh cdng nghé xur ly trong
giéng va vung can day giéng da ap dung tai mo, cac hé
héa pham da st dung dé tim ra nguyén nhan thanh cong,
that bai va cac ton tai trong qua trinh x{ ly. Tur d6, rat ra
bai hoc kinh nghiém cho c6ng tac quan ly va dé xuat quy
trinh x{ ly t6i uu cho khai thac mo.

2. Panh gia co ché nhiém ban viing can day giéng

Trong qua trinh khoan, hoan thién giéng, khai thac
dau, stra chira va xt ly giéng déu cé thé gay ra hién tugng
nhiém ban long giéng, thanh hé viing can day giéng & céc
muc d6 khac nhau dan dén gidam san lugng va hiéu qua
khai thac cha giéng [4]. D€ Iya chon dugc gidi phap xur ly
t6i uu, can tién hanh nghién clu, phan tich chinh xac co
ché& nhiém ban giéng va via.

Tai cdc mo dau khi & Viét Nam hién c6 rat nhiéu giéng
khai thac dugc hoan thién trén 3 déi tuong: Miocene,
Oligocene va moéng. Trong do, s6 giéng khai thac & tang
maéng chiém ty & cao. Chi tinh riéng tang méng mé Bach
HE da c6 trén 250 lugt x{ ly viing can day giéng dugc thuc
hién bang cac dung dich acid mugi, acid sét, téng hgp
acid mu@i va acid sét, nhi tuong dau - acid, nhi tuong khi
dau acid, bot acid. Tai mé Dai Hung (bé Nam Cén Son), cac
gidi phap xt ly acid viing can day giéng chi tap trung cho
déi tugng tram tich con d8i tugng carbonate van tiém &n
nhiéu rdi ro nén chua dugc tién hanh xdr ly. Pham vi va dgi
tugng ctia nghién ctu nay chu yéu tap trung lam ré cac
c6 ché nhiém ban chinh cho 3 d6i tugng méng, Miocene,
Oligocene trong cac giéng khai thac tai cac moé dau thudc
bé Clru Long va bé Nam Cén San.

Thuc té tai cac mo dau khi & Viét Nam cho thay co
rat nhi€éu nguyén nhan dan dén tinh trang sa ldng trong
giéng hodc nhiém ban vung can day giéng nhu sa lang
do qua trinh khoan, khai thac, thay d&i thily déng luc hoc
cla chat luu trong via/trong giéng, tinh chat ctia thanh
hé... C6 thé liét ké mot s6 nguyén nhan chinh gay nhiém
ban nhu sau:

- Do cac muéi vo co tir qua trinh tuong tac khong
tuong thich gitta cdc nguén nudc, qua trinh thay déi thay
dong luc hoc viing can day giéng, cac khoang vat vo co
tu da via.

- Do cét bd rai tir thanh hé yéu, dich chuyén va tich
tu cda hat sét min, hat rdn hodc cac khoang vat da trong
qua trinh khai thac.

- Do qua trinh hinh thanh nha tuong, truong né sét
bé&i cac nguén nudc xam nhap, thay déi tinh chat dinh uét
cla da via, thay déi dong chay trong giéng va vlung can
day giéng [5].

- Do cac héa chat xt ly giéng, dung dich khoan,
qua trinh stra giéng va ban min khi khoan va mé via gay
truong nd sét, tao két tla thi cap, xam nhap vao cac kénh
dan cua via, bit nhét viing can day giéng va lang dong can
tai thiét bi long giéng.

- Do lang dong, tich tu cac hgp chat hiu co nhu
paraffin, asphaltene, nhua... trong qua trinh khai thac.

- Do qua trinh khai thac lam thay déi tinh chét dia co
hoc clia dat d4, thay d6i hé s6 nén clia d4 via.

Nghién ctiu da thu thap, téng hgp va danh gia hién
trang mo tu dac diém dia chat, thanh phan thach hoc,

Bding 1. Tai liéu thong ké ca ché nhiém bén tai cdc mé & bé Ciu Long va bé Nam Cén Son

(o ché nhiém ban, sa lang

m Mé 6 lén xt 1§ giéng
vaxuly acid

1 BachHé 978

2 Rong 112

3 ThdTrang 243

4 Nam Rong - D6i Mo 16

5  GauTrdng 5

6  (dTam 4

7 DaiHung 10

8  Ruby 6

9  Pearl 1

10 Diamond 2

1 SuTdDen 5

12 SuTiVang - SuTd Nau Nam 3

13 (dNguVang 1

14 HaiSuDen - Hai SuTring 3

Nhiém bdn via béi cdc mudi v co, sét, khoang vét d, nhii tuong

Nhiém ban via béi cdc mudi vd co, sét, khoang vét dd, nhi tuong

Sa lang cdc mudi vd co trong long giéng do qua trinh khdng tuong thich
Nhiém ban via béi cdc mudi v co, sét, khoang vét dd, nhi tuong

Nhiém bdn via béi cdc mudi vd ca, sét, khoang vét d, nhii tuong

Nhiém ban via béi yéu t6 thanh hé yéu, bé rdi

Nhiém bdn via béi sét, khoang vat dé, nhii tuong, cc mudi vo co

Nhiém ban do qué trinh sa ldng mui vd ca va can ban do qua trinh khai thac
Nhiém ban do qud trinh sa ldng mudi vd co va can ban do qua trinh khai thac
Nhiém ban do qué trinh sa ldng mui vd ca va can ban do qua trinh khai thac
Qua trinh ty'sa lang cda cac mudi vd ca do qua trinh khai thac

Qué trinh tu sa lang cdia cdc mudi vo ca do qua trinh khai thac

Qua trinh tueng téc khdng tuong thich gita cac nguén nudc

Nhiém ban do qua trinh sa lang mudi vé co, sét va khodng vét, thay doi dong chay
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=== Nguyén nhan nhiém bén cla cic mo dau
Nguyén nhén nhiém ban cta cac mé & Viét Nam
Nhiém ban do cdc mudi vo co
0,50

0,40

Nhiém ban do qua Nhiém ban do qua

trinh khai thac lam trinh dich chuyén
thay ddi dia co hoc céc hat min,
clia dat da via khoang vat

Nhiém ban do cic
yéu td tir dung

Nhiém ban do cac

dich khoan, xir Iy h‘-’p(‘::frf‘l;‘“ @
giéng, truong ng p !
, i R asphaltene,
sét do cdc nguon .
) resin..)
nudc

Nhiém ban do quéd
trinh hinh thanh
nh tuong, thay

ddi dong chay

Hinh 1. Nguyén nhdn nhiém bdn ciia céc mé 6 Viét Nam va thé gid.

thanh phan chat luu via, tinh chat da via, thong s6 céng nghé mo,
céng nghé khai thac va han 820 bao cdo xt ly giéng, vung can day
giéng clia cdc mo (Bang 1).

Dua trén két qua nghién ctu va phan tich thanh phan clia cac
mau can sa lang dugc ldy ti cac giéng khai thac, nhiém ban giéng c6
thé chia thanh 2 loai chinh: nhiém ban vé ca va nhiém ban hiru co [6].
Nhiém badn vé ca do cac mudi vé co lang dong va dugc hinh thanh
tr cac cation, cac anion sa lang c6 trong nudc via, nuéc khai thac,
nudc bam ép phan Ung khéng tuong thich 1an nhau dé tao thanh
cac két tta, hoac do qua trinh tuang tac gilra dat da thanh hé véi cac
nguén nudc trong via/trong giéng lam tang ndng do6 cla cac ion gay
sa ldng dudi diéu kién khai thac nhiét d6 cao va qua trinh gidam ap dot
ngot dan dén tao két tha va sa lang clia cdc mudi carbonate, sulfate.
Léng dong vo co chu yéu la can clia cdc mudi sulfate va carbonate
nhu: CaCO,, CaSO,, BaSO,, SrSO, va mét s6 loai mudi silicate hodc cac
mudi tu sat [6]. Can sa lang thi cap hinh thanh do cac qua trinh mat
dung dich khoan chiia ham lugng CaCl, 16n, xt ly ndt via thay luc,
X0 ly loai bo 1ang dong muéi, qua trinh dap giéng... Ngoai ra, cdn sa
lang trong vling can déy giéng va long giéng c6 thanh phan tir cat,
bot két va cac khoang vat sét xam nhap qua thanh hé, gay bit nhét
cac kénh dan va sa ldng trong vung can day giéng, trong giéng va
hé thong khai thac [4]. C4u tric clia can sa lang hén hgp hitu co va
vO ca ¢6 thé la dang xép I6p gilta 2 loai nhiém ban vé co va hitu co,
hodc dang két hgp tu do. Trong dd, nhiém ban hitu co dong vai trd
nhu chat keo tu, két dinh dé tao ra mang Iudi véi can sa ldng vo co.
Viéc két hop gilia cac loai nhiém ban dong thai clia 2 dang sa lang vo
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cd va hiu co gay khé khan va can tré hiéu qua
cla viéc xur ly trong giéng, x{t ly viing can day
giéng. D4y la nguyén nhan chinh lam cho céng
tac xu ly gi€éng bang cac hé acid vo co khéng
thanh céng. Vi vay, dé t8i uu cong nghé xu ly
trong long giéng va ving can day giéng can
xac dinh nguén géc, co ché chinh gay nhiém
ban va ldng dong, thanh phan cla tac nhan
gay nhiém ban dé lua chon hoéa pham hay quy
trinh x{r ly phu hop.

Tu tai lieu mé thu thap dugc, nhém tac
gia phan loai co ché nhiém ban cho tiing mo,
sau dé can cu trén ty trong s6 lugng giéng
bi nhiém bdn dé xay dung trong s6 cho cac
nguyén nhan nhiém ban cla cdc mé & Viét
Nam (Hinh 1). Nguyén nhan nhiém ban cda
cdc m6 & bé Cliu Long va bé Nam Cén Son chd
yéu la do muéi vé co, hat sét min va khoang
vat da dich chuyén gay bit nhét ¢é 16 réng, 16
réng clia vuing can day giéng va tich ty, salang
trong thiét bi long giéng.

Theo danh gia chi tiét, mé Pai Hung dai
dién cho ca ché nhiém ban vung can day giéng
va trong long giéng do su dich chuyén va tich
tu cla hat sét min, hat rdn hoac cac khoang
vat da trong qua trinh khai thac. Mé Thé Trang
dai dién cho ca ché bi nhiém ban do qua trinh
khéng tuong thich gilta cdc ngudn nudc. Mo
Ca NgurVang dai dién cho ca ché nhiém ban do
qua trinh bom ép nudc trén lan khéng tuang
thich v&i nuéc via c6 ham lugng ion gay sa
lang Ca*" cao va qua trinh tu sa lang do thay
déi thay déng luc hoc vung can day giéng, day
giéng dén miéng giéng khai thac.

2.1. Nguyén nhdn gdy nhiém bdn ving can
ddy giéng do dich chuyén va tich tu cta hat
sét min, hat rdn hodc cdc khodng vt dd trong
qud trinh khai thdc nhu mé Pai Hiing

Luu lugng dau khai thac cta giéng DH-4X
trong giai doan tu thang 7 - 12/2011 gidm tu
900 - 1.000 thung/ngay xuéng con 720 - 750
thung/ngay [2]. Két qua phan tich thanh phan
dau via véi ham lugng paraffin ti 15 - 18%,
asphaltene tir 0,5 - 0,9%, nhua tir 4,5 - 5% (Hinh
2) da ching minh kha nang gay sa lang, nhiém
ban & diéu kién nhiét do via (khodng 120°C)
la rat thap, chi c6 thé gay sa ldng & nhiét do
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4X,TDS = 27,244 mg/L

Ham lugng paraffin
20

Na™+K* “HCO, + (0,
@ )3 Hling
@ 0"
M.gz+ e 1 i 3 . CI-l—- j
100 10 1 8 81 810
mEg/L Asphaltene Ham lugng nhya
Hinh 2. Thanh phdn chdt luu via cda mé Dai Hing.
Lich st khai thac cla giéng DH-4X
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=== |(u lugng dau khai thac

Ap suit miéng giéng =m= D ngap nudc

Hinh 3. Phdn tich khai thdc va ddnh gid hé s6 nhiém bén skin cia giéng DH-4X.

duéi 60°C & cac vi tri trong 6ng khai thac gan miéng giéng
va miéng giéng. Két qua phan tich cho thay c6 dau hiéu
paraffin tai miéng giéng. Thanh phan nudc via chi ra ham
lugng thép clia cac ion gay sa lang (Ca**, Mg**, SO,%, HCO,
+ C0,?) nén nguy co gay sa lang mudi v co do qua trinh
thay d6i thay déng luc hoc & can day giéng va day giéng
khong cao (Hinh 2).

Nhiém ban viung can day giéng dugc xac dinh qua
phan tich hé s& nhiém ban (hé s8 skin), hé s6 skin ting tur
11én 4 véi cac luu lugng khai thac va thai gian khai thac tu
thang 7 - 12/2011 (Hinh 3).

Két qua phan tich mau can sa lang thu dugc tur qua

trinh khai thac cho thay cén cha yéu la thach anh (ham
lugng > 90%), kaolinite, pyrite va khoang vat analcime

(Hinh 4). Vi vay, co ché nhiém ban cla giéng chi yéu la
do cac hat min theo dong chét luu ti via dich chuyén ra
vung can day giéng, ngay cang tich tu & do6 va lam giam
d6 tham cda vung can day giéng, dan téi giam luu lugng
cUa giéng. Bén canh do, giéng DH-4X dang khai thac vai
ham lugng nudc cao 27 - 30% nén c6 thé da hinh thanh
hé nhii tuong nudc - dau dan dén hién tugng can trd dong
dau chay vao giéng va vung can day giéng.
2.2. Nhiém bdn do cdc muéi vé co tir qud trinh tuong tdc
khéng tuong thich giita nuéc bom ép va nuéc via, qud
trinh thay déi thiy déng luc hoc viing cén ddy giéng nhu
mé Cd NgirVang

Trong giai doan khai thac tir 2013 - 2015, giéng CNV-
1P va CNV-3P déu ngap nudc nhanh do anh hudng cua

DAU KHi - SO 7/2022 7
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Hinh 4. Két qud phan tich thanh phdn mdu cdn sa ldng.

4 Thanh phan nuc’fc_ khai théc

Dénh gid hé s6 khai théc Pl va do ngap nudc
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Hinh 5. Thanh phdn nudc khai thdc va mic @ dnh hudng cia giéng bom ép dén giéng CNV-1P

-+..""‘1. R~ e .- A L 7
Sa lang mudi bén trong cda choke Dudng kinh gidm sau khi sa ling mudi
Hinh 6. Hién tugng sa ldng mudi tai choke ctia giéng khai thdc.

qua trinh bom ép nudc ti giéng bom ép CNV-6P/I [2]. Thanh phan céc ion
clia nudc khai thac giéng CNV-1P thay d&i theo xu hudng trén 1an véi nudc
giéng bom ép (Hinh 5). Ngoai ra, 2 giéng khai thac CNV-1P-ST1 va CNV-3P
cling bi gidam hé s6 khai thac (Pl) khoang 50% trong giai doan nay.

Cac nghién ctu danh gia va phan mém du bao sa lang mugdi da chi ra
nudc trong via chra ham lugng Ca? qua cao (do qua trinh mat dung dich
khoan chua CaCl, trugc do) da hoa trén khong tuong thich véi nuéc bom
ép xam nhap vung can day giéng CNV-1P chifa ham lugng anion SO,* cao
tao thanh cac muoi sa lang CaSO, & vung can déy giéng va ddy giéng khai
thac. Do qua trinh thay ddi thdy dong luc hoc, pH cla giéng khai thac tu
day giéng Ién miéng giéng lam nudc khai thac c6 chira ham lugng cation
Ca?* cao trg nén qud bao hoa véi CaCO, tao sa ldng muodi trong long giéng
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va cac thiét bi bé mat. Vi vay, co ché
nhiém ban cla giéng CNV-1P la do qua
trinh két hop 2 loai sa l1dng dién hinh
la CaSO, chiém uu thé & viing can day
giéng va ddy giéng, CaCO, chiém uu thé
trong giéng va thiét bi bé mat (Hinh 6).
Trong nam 2015, trén thiét bi bé mat
da phat hién ra can sa lang véi thanh
phan chinh dugc phan tich 1a hén hop
cla CaCo, (ham lugng > 80%) va Caso,
(ham lugng > 10%).

2.3. Nhiém bdn do cdc mudi vé co tir
qud trinh tuong tdc khéng tuong thich
gilfa cdc nguén nuéc via trong ciing
giéng khai thdc nhu mé Thé Trdng

Két quad phan tich thanh phan
nudc khai thac, nudc via ciia mo Thé
Trdng cho thdy nudc via tai déi tugng
Oligocene trén cé chia ham lugng céc
ion gay sa lang cao, ham lugng HCO, va
CO,* lén dén hon 2.000 ppm (Hinh 7)
[2]. Trong khi d6, thanh phan nudc via
tai doi tugng Miocene dudi ghi nhan
ham lugng Ca?* rat cao.

Phan mém danh gia sa lang mugi
da ching minh véi diéu kién khai thac &
nhiét do cao va qua trinh gidm 4p manh
tai cac vi tri nhu viing can day giéng, day
giéng va thiét bi long giéng ciing nhu
tai van gaslift c6 su tham gia ctia qua
trinh tach khi thi lugng I6n cén sa lang
mudi vo co CaCO, sé dugc hinh thanh.
Thuc té tai cac giéng moé Thé Trang déu
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Giéng 24P/ThTC-3
CF o7

Miocene dudi md Thd Trang
Na* K 2 HCO, + (O,

Ca2+. SO 2

4
/ Ma? I+
. Mg* < 5

1000 100 10 1 8 8 810
mEq/L

Oligocene trén md Thd Trang

Na %% ) HCO, + (0,

2- -
(% 5042

M2+ a+F
1.000 100 10 1 8 81 810
mEq/L

Hinh 7. Thanh phdn nudc via va cdu tric giéng khai thdc dng thoi Oligocene trén va Miocene duti
clia giéng md Tha Trdng.

c6 hién tuong sa lang mudi dong thai tai day giéng & khoang khai thac
Oligocene trén va Miocene dudi. Nhiém ban trong long giéng ThT-24P |3
do qua trinh tuong tac khong tuang thich gitia 2 nguén nudc Miocene va
Oligocene. Qué trinh ty sa lang muoi CaCO, cla cac ion Ca?* va HCO, bdi su
suy giam ap suat dot ngot tai cac vi tri trong giéng, ddy giéng va vung can
day giéng dugc ghi nhan tai cac giéng ThT-6X, 20P, 5X.

3. Panh gia nguyén nhan dnh huéng dén hiéu qua xi ly ving can day
giéng va dé xuat quy trinh xi ly acid t8i uu

3.1. Cdc phuong phdp xit ly giéng va ving cén ddy giéng

- Mot s6 nghién clu thir nghiém va giai phap cong nghé xi ly vung
can day giéng da dugc ap dung tai cdc mo dau khi trén thé gidi va Viét Nam
nhu: phuang phép co hoc goi dong hiéu qua, dat cac packer, dat cau hoac
“ball sealers’, tao xung/song siéu am, gia nhiét long giéng, phuong phap két
hgp nut via thay luc va cac hat chén, phuong phap xt ly hoa hoc bang céac
hé acid v6 co/hiiu co... da mang lai hiéu qua gia tang san lugng, phuc héi do
tham va dong chay cho cac giéng khai thac [7]. Trong d6, phuang phap xt ly
giéng hodc tac dong Ién vung can day giéng bang cac hé héa pham (nhu xi
ly acid, xtr ly/ngan ngtra lang dong paraffin/asphaltene, x{r ly sa lang mudi)
da mang lai hiéu qua gia tang san lugng khai thac tét nhat va kha thi nhat
vé kinh té so vai cac phuong phap con lai. Phuong phap xtr ly acid l1a phuong
phap bom hé héa pham véi thanh phan chu yéu la céac acid vao trong via
lam hoa tan cac khoang vat, can sa lang gay bit nhét dé€ phuc héi, gia tang
dd tham cutia viing can day giéng. Hé acid thong thudng hay dugc st dung
1a acid clohydric (HCI) d€ hoa tan cac can sa lang, hat rén khoang vat ¢ géc
carbonate hoac hé acid két hgp gilta acid clohydric va acid flohydric (HF/
HCl) dé€ hoa tan cac khoang vat da, can sa lang c6 gdbc silicat nhu sét, cat ba
roi, feldspar. Mot s6 loai acid khac cling dugc thi nghiém nhu céc acid hiu
coyéu dang tac nhan chelate, acid ethylene diamine tetra acetic (EDTA), acid

glutamic, acid iacetic... d€ hoa tan cac
mudi v6 cad sa lang c6 gbc sulfate. Hé
héa pham dé ap dung trong x{ ly acid
con dugc nghién ctu va thi nghiém
vGi cac dung dich két hgp acid vé ca va
acid hitu co dé tao hiéu qua cao. Ngoai
ra, trong hé héa pham x{ ly giéng luén
dugc tich hgp nhiéu hgp chat nhu chat
ch&ng an mon, phan tan, cac phu gia dé
tang hiéu qua hoa tan. Dac biét, cac thi
nghiém ap dung gan day da tién hanh
két hgp cac chat Uc ché sa lang trong
dung dich acid dé tang hiéu qua xu ly.

Phuong phap xU ly acid trong
giéng, vung can day giéng tai cac mo
thudc bé Clru Long va bé Nam Cén San
chl yéu sir dung hén hgp dung dich
acid muéi, hén hop dung dich acid sét,
hé nhi tuong dau - acid sét, dung dich
bot - acid sét nham hoa tan cac can vo
g, hitu cg, cac cdn ban tir sét, hat rén, sa
13ng thit cap khac. Cac hé héa pham cho
x0 ly giéng va vung can day giéng hién
van ton tai nhiing van dé sau: cé tinh an
mon cao, hiéu qua x{ ly khdng dai, héa
pham khéng tham nhap dugc sau vao
via do phan (ng qua nhanh trong qua
trinh bom vao giéng khai thac... Bac
biét, trudc khi x(r ly giéng va ving can
day giéng chua tién hanh nghién ciu
déanh gia chi tiét ca ché nhiém ban via,
khéng dinh huéng hé héa phdm phu
hgp nén sau khi x ly san lugng mét sé
giéng khéng gia tang va hiéu qua cla
phuang phép khong cao. Cong nghé xur
ly acid dugc chia thanh 2 loai chinh: rlra
acid, xtt ly acid ving can day giéng.

- R{a acid: Bom acid vao trong
Idbng giéng d€ loai bd cdn hoa tan bam
trén thanh giéng khoan va 16 ban via,
ldang dong carbonate, bun sét tich tu tai
thiét bi long giéng, trong long giéng.

- XU ly acid vung can day giéng:
Bom dung dich chda hé acid vo co/
hitu co vao hé théng khe nut, kénh dan
cla vung via lan can day giéng vai ap
suat bam nhoé hon ap suat pha vé via
dé théng qua ca ché hoa tan, phuc hoi
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hodc lam tang d6 tham clia vung via chia
nay [6]. VGi da chua carbonate, xt ly acid
¢6 tac dung tao ra hodc mé rong cac kénh
dan tién sau vao bén trong via san pham.
Vi da chia luc nguyén, xt ly acid giap loai
bé nhiém ban, phuc hoéi dd tham nguyén
trang cda via chdia vung can day giéng;
ma& rong hé thong kénh dan, tang doé
tham cho vung via nay. Ngoai viéc bom hé
acid vo co/hitu cao vao trong via thi con co
thé két hop phuaong phép nay vai phuong
phap nat vé thay luc, bom ép cung bot
khi, nhii tuong dau - acid, cac hé chat hoat
déng bé mat, polymer, enzyme, hé khong
acid dé tang hiéu qua ca phucng phap.

3.2. Hiéu qua xut ly giéng, viing cén ddy
giéng bdng cdc hé acid tai cdc mé thuéc
bé Ciru Long va bé Nam Cén Son

Hiéu qua clia xt ly acid vung can day
giéng phu thudc chi yéu vao tinh chat
thanh phan thach hoc, tinh chat tham
chua, thanh phan can sa lang, thiy dong
luc hoc clia vung can day giéng va muc
dd ngdp nudc cta giéng. Cac yéu t6 nay
sé quyét dinh lua chon hé héa phdm va
céng nghé xtr ly phu hgp. Cac hop chat
calcite, sulfate, dolomite, siderite, quartz,
natri feldspar, kali feldspar, kaolinite,
montmorillonite tir d4 via, can sa lang
vling can ddy giéng, trong long giéng can
dugc tap trung nghién ctu va lam ro6 dé
c6 thé dua ra dugc cong thic, thanh phan
héa hoc phu hop cho hé héa phdm va cac
céng doan bom ép, xtr ly cho giéng khai
thac gap su c6. Trong pham vi nghién cuu,
cac yéu té/tinh chat dia chat, thach hoc,
cdng nghé mo cla vung can day giéng/
khu vuc xtr ly dugc tap trung lam rd va
phan tich chi tiét dé xac dinh cac trudng
hap x{t ly thanh céng va that bai dién hinh
cling nhu cac yéu t6 chinh anh hudng dén
qua trinh xt ly.

Coéng nghé xu ly giéng va xt ly acid
dugc ap dung nhiéu va kha thanh céng
& cac mé Bach H6 [3], Réng, Thé Tréng do
Lién doanh Viét - Nga “Vietsovpetro” quan
ly. Riéng tai Vietsovpetro trong giai doan
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Hinh 8. Cdc phuong phdp xit Iy acid tai mé Bach Ho.

khai thac tu 1988 - 2020 da thur nghiém va ap dung x{ ly ving can day
giéng bang phuong phap acid hon 823 lan. Trong giai doan 2007 - 2012,
cac nha diéu hanh dau khi ¢ Viét Nam da tién hanh th nghiém xur ly acid
vluing can day giéng bang hé dung dich acid sét va nhi tuang dau - acid
sét va thu dugc két qua t6t vai ty 1é thanh cong trén 70%.

Phuong phap ria acid bang acid muéi va acid hiiu co cha yéu tap
trung cho mo Thé Trang trong giai doan 2014 - 2020 da dem lai hiéu qua
t6t trong thai gian dau bi nhiém ban. Nguyén nhan cé thé do tan suat
phai xt ly bang acid qua cao dan dén hu hong 6ng khai thac, thiét bi khai
thac va qua trinh nhiém ban mudi vé co tang cudng lam san lugng bi
suy gidm nhanh. Muic d6 thanh cong véi cac giéng khai thac tai mo Tho
Trang khodng trén 64%. Trong giéng khai thac don tang, can sa lang cha
yéu tap trung tai khodng ma via Oligocene dudi, con vaéi giéng khai thac
da tang thi ca hai khoang Miocene trén va Oligocene dudi déu c6 can sa
ldng CaCO,. Phuong phép xi ly & Viét Nam chi yéu la bom ép vao giéng
va khéng thyc hién “coil tubing” nén muc dé tiép xuic va hoa tan cla acid
chua 16n nhu ky vong [7].

Két qua danh gia hiéu qua xu ly acid tai cac doi tugng khai thac cltia
cac mo da chiing minh d6i tugng mong tai cac mo co hiéu qua xu ly acid
cao nhat, trén 75%, sau dé la doi tugng Oligocene dudi véi hon 70% (Hinh
10). Vi tram tich Miocene, két qua xt ly cho thdy rui ro rat cao va ty lé
thanh céng chi khodng 50%.

B& Nam Cdn San, mé Pai Hung da ap dung cdng nghé xt ly viing can
ddy giéng bang phuong phap bom hé dung dich acid sét két hgp dau
diesel cho cac giéng khai thac. Két qua cho thdy giai phap bom nhi tuong
dau diesel - acid da gitp x ly nhiém ban vung can day giéng va dua 6/8
gi€ng ngam khai thac tré lai 6n dinh vai luu lugng gia tang 12 - 40%.

Mét s6 giéng khai thac va bom ép tai bé Cliu Long ciing 4p dung cac
phuong phéap xt ly giéng nhu xtr ly can sa lang trong long giéng, xt ly
vung can day giéng déu bang hé acid vé co/hiiu co nhung hiéu qua chua
dat nhu ky vong, ¢ trudng hgp con lam anh huéng dén cac thiét bi long
giéng do bi an mon hodc gay su c6 khi hoat dong trd lai. Nghién ctu da
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Hinh 10. Ddnh gid hiéu qud ctia phuoing phdp xit Iy acid theo cdc d6i tuong khai thdc tai céc mé bé (i Long.

tién hanh phan tich chi tiét cac yéu t6 thach hoc, thiy déng luc hoc va
tinh chat tham chia, dan ddng ctia vung can day giéng dé lam rd nguyén
nhan anh hudng dén hiéu qua xu ly.

3.3. Nguyén nhén anh huédng dén hiéu qud xir ly acid ving cén ddy
giéng va dé xudt quy trinh xir ly t6i uu

Két qua danh gia cho thay mét s6 giéng x(r ly acid vung can day giéng
khéng thanh cong tai déi tuong khai thac Miocene dudi c6 ham lugng
khoang vat kaolinite trong sét cao hon nhiéu so véi giéng thanh céng.
Diéu nay da dugc chiing minh bai kha nang hoa tan cda acid véi khoang
vat kaolinite la yéu so véi cac loai khodng vat khac trong sét [8].

K&t qua tir cac giéng thanh cong dai dién cho d6i tuong méng da cho
thay yéu t6 thay dong luc, tinh chat tham chuira tai viing can day giéng co
tac déng quan trong dén hiéu qua xu ly bang hé acid. Ap suat day giéng,
chénh ap gilra 4p suat day giéng va ap suat via clia cac giéng thanh cong
va khéng thanh cong tai méng cling nhu két qua phan tich tinh toan do
tham tai giéng cho thay xi ly acid viing can day giéng tai méng phu hop

vGi cac giéng c6 dé tham hodc kénh nut
né [én (Hinh 12).

Tu cdc nguyén nhan thanh cong va
khong thanh cong ctia x( ly acid viing can
day giéng, nhom téc gia c6 nhan dinh nhu
sau:

DPanh gia nguyén nhan nhiém ban tai
giéng va vung can day giéng chua chinh
xac do:

+ Da s6 md &bé Cliu Long va bé Nam
Con Son chua tién hanh xac dinh co ché
nhiém ban via bang cac danh gia nhu
phan tich khai thac (P, skin), co ché nhiém
ban v6 co/hitu ca/nhii tuong.

+ Chua danh gia dugc qua trinh xam
nhap cta nuéc bom ép (ham lugng anion
sa lang SO,* cao) nén viéc xt ly chi bang
acid mudi va acid sét khéng dat hiéu qua.
Nhiing trudng hop mudi vo ca sulfate can
tién hanh xu ly két hop t6i uu véi cac acid
hitu ca va chelate dé hoa tan cdn nay.

+ Chua danh gia dung thuc chat vé
cac giéng khai thac dong thai nhiéu tap
via, ddc biét la cac giéng chiu anh hudng
tir bom ép nuéc tai moét s tap via dan dén
qua trinh khéng tuong thich gitta nuéc
bom ép va nuéc via ngay trong long giéng
lam can tré qua trinh x{ ly thiét bi long
giéng, long giéng bang acid HCI/HF. Hoadc
do anh hudng ctia qua trinh xam nhap cta
nudc via va nuéc bom ép lam ranh giéi
dau nudc tai vung can day giéng nang lén,
tiém can vai cac tang khai thac cta giéng.

+ Dénh gia thanh phan thach hoc,
ham lugng khodang vt trong sét cho giéng
con han ché nén lua chon hé hoa pham xu
ly chua phu hgp. Véi nhing giéng cé viing
can day giéng chia ham lugng kaolinite,
ham lugng sét téng cao, tinh chat tham
chia rat kém thi khéng nén tién hanh xi
ly bang acid.

- Lua chon giéng va thuc hién cong
nghé xt ly acid chua dat hiéu qua cao do:

+ Thiét bi long giéng khong kin va ap
suat via thap & cac giéng tiém nang.
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Hinh 11. Thanh phdn cdc khodng vt trong sét theo chiéu sdu cla cdc giéng khdng thanh cdng.
+ Chua dam bao dugc chénh ap ngoai ) L
A (s 2p " (s Méng: Chénh léch &p suat ddy giéng (DeltaP)
khong vugt qua ap suat lam viéc cho phép cla 180
“packer” trong bo thiét bi long giéng. 160l @
’ ’ ! ® @ Giéng khong thanh cong
+ Céc giéng co hé s6 khai thac (PI) thap, ap E 140 S
v v x ~ ~ . 2 « . = 1en ann con
suat via thap dan dén khong hiéu qua hoac goi =120 g g
dong khé khan. 2100
+ Nhiéu giéng c6 ranh gisi nudc dau gan E 80
giéng, hodc mét sé tap via co tinh chat tham < 60
chia tot dang ngap nudc I6n thi cac acid sé lam = 40
tang d6 dan thay tai kénh dan nudc khién cho 20
0

téng khéi lugng chat luu tang nhung san lugng
dau giam.

- Hé hoa phdm xt ly chua dugc t6i uu. Pa
s6 cac mé tai Viét Nam déu dugc xu ly véi ndng
d6 khoang 8- 15% HCl, 1 - 3% HF, 5% CH,COOH.
Nong d6 acid xtr ly qué cao - dén 15% HCl, 3%
HF, 5% CH,COOH - chi phu hgp véi cac via chia
c6 d6 tham cao > 100 mD.

- Lugng acid bi tiéu hao nhanh chéng
trong qua trinh bom ép do phan Ung va hap
phu lén d4 via dan dén dung dich tiép tuc xam
nhap vao via nhung véi néng d6 thap hon va
chita mét lugng dang ké cac san phdm phan
Ung dan dén giam d6 sau tac déng cta dung
dich acid vao via, tao cac két ta tha cap ngay
tai ving can xt ly.

- Cantién hanh nghién cttu va ap dung téi
uu nodng do acid cho cac khoang d6 tham, dac
biét can can cu tinh chat via chida, thanh phan
thach hoc va ham lugng sét khac nhau tai cac
giéng khai thac.

Tu két qua danh gia quy trinh xtr ly acid tai
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Hinh 12. Phdn tich tinh chdt thdm, chénh dp ctia cdc giéng thanh cong va khéng thanh cong.

cac giéng thanh cong va khéng thanh cong, déi tuong khai thac
moéng va Oligocene dudi nén xt ly bang hé acid sét va nhi tuong
dau/DO acid sét; déi tugng Miocene dudi nén ap dung x{ ly bang
hé acid sét. Quy trinh x{ ly acid t&i uu cho cac giéng khai thac dau &
mong va Oligocene c6 thé thuc hién theo cac budc chi tiét sau:
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Bding 2. Quy trinh x( Iy acid viing can ddy giéng bdng hé acid t6i uu

- Ldp dit, bom thir d kin gita dudng ong, bom, bon héa
pham. .. két ndi tir tau/thiét bj x&r 1y acid dén dau giéng;

- Ding giéng, xac dinh cic thong s6 giéng;

Tinh todn va xdy dung chi tiét quy trinh bom ép acid toi uu;

- Ldp dat thiét bi “coil tubing”, néu dp dung cdng nghé nay;

Bom thé tich t6i uu cda DO/dau/HC (hodc NH,CI/HCl/acid hitu

c0/cac héa chat/dung moi/chelate) d€ hoa tan ldng dong hitu co,

v g trong long giéng, thiét bi long giéng, day giéng, bé mat

thanh hé tao diéu kién cho acid ti€p xdc sau vao trong da via ¢

budc x( ly tiép theo;

- Bom thé tich t6i uu hdn hap acid chinh (acid sét/nhd tuong acid
sét/acid hiiu ca/hdn hgp bot khi - acid/acid mudi);

- Dong giéng, ngdm hé acid trong khodng thdi gian t6i uu d€ phan

] a (ing va hoa tan. Xac dinh céc thong s6 giéng, kiém tra parker;
| ' - Bom thé tich t6i vu cla DO/dau/HC ddy dung dich acid vao viing
N HIE cén ddy giéng;
' " - Bom nudc bom ép vao trong via;
' -» - Bom thétich t6i uu dung dich Na,C0; 15% dé trung hoa acid du;
i’_‘_ - Tién hanh goi dong.

Budc 1: Nghién ctiu danh gié lua chon giéng xt ly acid

+ Dénh gia tinh chat luu via;

+ Dénh gia tinh chat dia chat chung cda khu vuc;

+ Danh gia tinh chat thach hoc, thanh phan sét cta vung can day
giéng;

+ Dénh gia tinh chat thdm chia cdia viing can day giéng va khu vuc;

+ Danh gia cadc khodng ma via va tinh chat dong chay;

+ Dénh gid mdc dé xam nhap cta day nudc, cdc ngudn nudc theo
cac tap via khai thac;

+ Dénh gia co ché sa lang mudi cia viing can day giéng, long giéng;

+ Dénh gia thiét bi long giéng, quy dao giéng va cac thiét bi hoan
thién giéng;

+ Xac dinh ap suat va nang lugng clia ving can day giéng;

+ Xac dinh kha nang thu héi dau ctia giéng trudc va sau khi xr ly;

+ Xem xét cac khodng ma via va khai thac trén tai liéu log dé du
doan kha nang xam nhap clia dung dich acid;

+ Ddénh gid kha nang xam nhap cla acid vao trong thanh hé.

Budc 2: Nghién ctiu lua chon hé acid t&i uu véi néng dé phu hgp diéu
kién via chtra, thanh phan thach hoc va co ché& nhiém ban

+ HF:3-5%;

+ HCI: 8- 10%;

+ CH,COOH: 2 - 5%;

+ Chét Uc chéan mon: 1 -5%;

+ Chat hoat dong bé mat: 0,5 - 1%;
+ Acid phu trg: 1 -2%;

+ Céc héa chat phu tro khac;

+ VGi trudng hgp st dung hé nhi
tuong dau - acid thi ty [é bom day nhu sau:
Nhi tuong dau/diesel/DO tir 30 - 40%;
dung dich acid tu 60 - 70%.

Budc 3: Tién hanh x{ ly acid ving céan
day giéng bang hé acid t6i uu nhu quy
trinh tai Bang 2.

4.Kétluan

Nghién ctru da tién hanh dénh gia trén
hién trang khai thac, cac thong tin tu dia
chat thach hoc, tinh chat chat luu via, cong
nghé mo, cdng nghé khai thac dén cau
tric giéng cla cac giéng khai thac dau,
cac méd thudc bé Clru Long va bé Nam Con
Son dé xac dinh nguyén nhan chinh gay ra
tinh trang nhiém b&n ving can day giéng.
Két qua phan tich va danh gia da chira co
ché& nhiém ban chinh cta cac giéng khai
thac & Viét Nam la do cac mudi vo co véi
phan nho két dinh hiiu co, hat sét min va
khoéang vat da dich chuyén gay bit nhét ¢
16 réng, 16 rbng cla vung can day giéng va
tich tuy, sa lang trong thiét bi long giéng,
thay déi thay dong luc hoc dong chay va
nhi tuong tai vung can day giéng khai
thac.

Quy trinh x ly can sa ldng trong
giéng, xr ly acid vung can day giéng da
dugc danh gia dé xay dung cac mdi quan
hé gilta cac théng s6, dic trung dién hinh
khi ap dung. Tu d6, dé xuat quy trinh t6i uu
clia phuong phap xt ly acid viing cén day
giéng gbp phan gidm thiéu rui ro, nang
cao hiéu qua khai thac cac mé dau khi va
phuc vu cong tac quan ly, diéu hanh mo
khi trién khai 4p dung.
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L&i cdm on

Nhom tac gia tran trong cdm on Tap doan Dau khi Viét
Nam va Vién Dau khi Viét Nam da hé trg nguén luc va tai
trg kinh phi thuc hién nghién cttu nay theo Hop déng s6
4441/HD-DKVN ngay 5/8/2021 v/v Nghién clu cong tac
xU ly acid trong ldng giéng va viing can day giéng cho cac
giéng khai thac dau thudc bé Cltu Long va Nam Cén Son,
thém luc dia Viét Nam.

Tai liéu tham khao

[1]1 Hoang Long, “Nghién cuu Iua chon cdc gidi phdp
c6ng nghé va thuc nghiém ddnh gid cdc tdc nhdn ndng cao
hé s6 thu hoi ddu cho d6i tugng trdm tich luc nguyén cta cdc
ma ddu thuéc bé Ciru Long”, Vién Dau khi Viét Nam, 2022.

[2] Tap doan Dau khi Viét Nam, Bdo cdo trir lugng va
san lugng khai thdc ddu khi hang ndm cta cdc mé ddu khi
(Bach H6, Rong, Su' TurPen, Té Gidc Trdng, Rang Péng. . .); Bdo
cdo vd phé duyét trir lugng ddu khi (RAR), HIIP; Bdo cdo tr
lugng déu khi cdp nhdt, K& hoach phdt trién mé dai cuong
(ODP); K& hoach phadt trién mé (FDP); K€ hoach phdt trién mé
diéu chinh cta cdc mé thuéc bé tram tich Ciu Long.

[3] Vién Nghién ctu Khoa hoc va Thiét ké Dau khi
bién, “So d6 céng nghé diéu chinh méi khai thdc va xdy dung
mé Bach H6”, 2018.

[4] D. Brant Bennion, “An overview of formation
damage mechanisms causing a in the
productivity and injectivity of oil and gas producing
formations’, Journal of Canadian Petroleum Technology,
Vol. 41, No. 11, 2002. DOI: 10.2118/02-11-DAS.

reduction

[5] Oscar Medina-Erazo, Juan Castafo-Correa,
Cristina Caro-Vélez, Richard Zabala-Romero, Bahamon-
Pedrosa, Farid Cortés-Correa and Camilo Franco-Ariza,
“Disaggregation and discretization methods for formation
damage estimation in oil and gas fields: An overview’,
Dyna (Medellin, Colombia), Vol. 87, No. 213, pp. 105 - 115,

2019. DOI:10.15446/dyna.v87n213.84377.

[6] TuThanh Nghia, Nguyén Thac Khang, va Nguyén
Qudc Diing, “Céng nghé xu ly ving cdn ddy giéng cdc mé
ddu khi &thém luc dia Viét Nam”, 2016.

[71 Wayne PMitchell, Dario Stemberger, and A.N.
Martin “Is acid placement through coiled tubing better
than bullheading’, SPE/ICOTA Coiled Tubing Conference
and Exhibition, Houston, Texas, 8 - 9 April 2003. DOI:
10.2118/81731-MS.

[8] PKomadel and J.Madejova, “Acid activation of clay
minerals’, Development in Clay Science, Vol. 5, pp. 385 - 409,
2013.DOI: 10.1016/B978-0-08-098258-8.00013-4.

DAMAGE MECHANISM AT NEAR-WELLBORE REGION AND TREATMENT
SOLUTIONS FOR PRODUCTION WELLS IN CUU LONG AND NAM CON
SON BASINS, CONTINENTAL SHELF OF VIETNAM

Hoang Long, Nguyen Minh Quy, Phan Vu Anh, Le Thi Thu Huong, Le The Hung, Hoang Linh, Bui Viet Dung, Nguyen Van Do

Vietnam Petroleum Institute
Email: longh@vpi.pvn.vn

Summary

Near-wellbore damage or contamination can be caused by a combination of several mechanisms, including clay swelling, drilling mud
loss or change in water saturation, wettability alteration, emulsion blockage, mutual precipitation of soluble salts in the wellbore-fluid filtrate
and formation water due to significant and relatively abrupt changes of kinetic parameters like pressure and temperature, deposition of
paraffin or asphaltenes, fine migration, etc. In this paper, the main causes of near-wellbore contamination of several wells in the Cuu Long
basin are presented.

Based on the analysis of the actual production status of contaminated wells, and the mechanisms of scale formation and fine migration,
the most appropriate treatment methods are proposed for production stimulation of the oil wells in the Cuu Long and Nam Con Son basins.
Optimal acidising treatment for the near-wellbore region will contribute to minimising risks, improving production efficiency and facilitating
field management and operation.

Key words: Scale deposition, near-wellbore damage, near-wellbore treatment, acidising treatment Cuu Long basin, Nam Con Son basin.
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