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NGHIEN CUU GIAI PHAP XU LY LANG PONG ASPHALTEN
TAI MO BRS, ALGERIA

DS Duy Khoan"", Nguyén Vin Thinh’
"Tong cong ty Tham do Khai thac Dau khi
ZTru’o‘ng Pai hoc M6 - Pia chat
*Tdc gia chiu trach nhiém: khoandd@pvep.com.vn

Tém tit

Pugc dua vao khai thac ngay 12/8/2015, mo Bir Seba (BRS) xuat hién tinh trang ling dong
asphalten trong qua trinh khai thac do ap suét via giam, 4p sudt va nhiét do trong long giéng
giam. Asphalten ling dong lam hep duong kinh dng khai thac, ting d6 nhiém ban via xung
quanh giéng, do thdm twong ddi ctia dau giam, d6 thdm twong d6i cua nude ting din dén luu
luong dau cua giéng giam anh hudng téi san luong khai thac mo. Mo vira bi lang dong mubi vira
bi lang dong asphalten 1am cho viéc xir 1y rira mudi thém phtrc tap hon. Binh thuong rira mubi
chi can bom nuéc lanh xuéng, tuy nhién khi bom nudc lanh Xuéng rira mudi, do nhiét d6 bj giam
dan dén asphalten ling dong nhiéu hon. Vi vy, viéc nghién ctru va tim ra giai phap xtr Iy mudi
va apshanten dé duy tri 6n dinh va nang cao san luong khai thac giéng dau, dam bao ké hoach
san luong 1a van dé can thiét va cdp bach. Két qua phan tich mau dau cho thay asphalten ling
dong & diéu kién 4p sudt 2392 psi va 120 °C. Két qua phan tich miu asplaten va xu 1y trong
phong thi nghiém cho thiy xylene 1a dung mdi pht hop nhét dé hoa tan asphalten. Két qua
nghién ciru cua bai bao da chi ra, ding coil tubing dé bom rira mudi va asphalten trong 10ng
giéng va bom ép xylene vao via xung quanh giéng 13 giai phap hiéu qua. Sau xir 1y, luu luong
giéng khai thac duoc cai thién rd rét, luu luong ting tir 300 - 2000 thung/ngay/giéng, duy tri 6n
dinh va nang cao san luong khai thac mo. Tan xuat cac 1an bom rira tily thudc vio ting giéng,
trung binh 3 thang/lan.

Tir khéa: asphalten; xylene; ling dong mudi; coil tubing.

1. it van dé

Mo Bir Seba, L6 433a&416b, Algeria dugc dua vao khai thac ngay 12/8/2015. Sau thoi gian
ngan dua vao khai thac, trong qua trinh tha thiét bi dé kiém tra lang dong mubi trong qua trinh
khai thac, ngoai su Xuat hién ling dong mudi con c6 thém thanh phan chat mau den hoa tron voi
mudi. Két qua phan tich mau cho thiy day la asphalten. Su hinh thanh asphalten dugc 1y giai do
ap suét via giam, ap sudt va nhiét do trong long giéng giam dan dén xuat hién hién trong ling
dong asphalten. Dbi voi cac gleng c6 tinh chat via kém, hodc bi nhiém ban xung quanh giéng, su
b6 xung ning lugng tir via vao giéng thap khién asphalten ling dong ca trong day giéng va tham
tri ca xung quanh khu vuce can day giéng.

Asphalten ling dong lam hep duong kinh ong khai thac, nhiém ban thanh hé xung quanh
giéng, do tham twong dbi cua dau ‘giam va do thim tuong d6i cua nudc tang. Asphalten ling
dong dan dén luu lugng dau cta giéng giam rd rét, 4p suat dau giéng cling giam theo. Mo vira bi
lang dong mudi vira bi lang dong asphalten lam cho viéc xu ly rira mu6i thém phurc tap hon.
Binh thuong ria mudi chi cdn bom nudc lanh xuong, tuy nhién khi bom nuéc lanh xudng rira
mudi, do nhiét d6 bi giam dan dén viéc asphalten lang dong nhiéu hon. Asphalten lang dong ket
hop véi mudi lang dong lam can tr& dong chay vao giéng va 1én bé mat, 1am ap suat miéng gleng
va san lugng giéng suy giam. Vi vay viéc nghién ctu va tim ra giai phap xu ly muoi va
apshanten dé nang cao san luong khai thac giéng dau va dam bao ké hoach san luong 1a vin dé
can thiét va cap bach.
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2. Co s ly thuyét va phwong phap nghién ciru
2.1. Nghién ciru s hinh thanh asphalten trong via chiia
a) Pinh nghia asphalten

Asphaltene 13 hop chit gdm cac cau tir hydro, carbon, nito, oxy hodc sulfur. Ty 1& céu tir
carbon va hydro twong (mg khoang 1:1.2 phu thudc vao ngudn cia asphalten. Cong thirc ctia cdu
tor asphalten thuong la n-heptane (C7H16) hoac toluene (C6HSCH3). Asphalten hinh thanh tir
dau tho, bitumen hodc than da. Asphalten dugc hinh thanh khi ty 1& thanh phin céc ciu tir
n-pentane chiém 80 - 85% ty trong carbon trong d6 50 - 60% la armomatic, 7 - 10% la hydrogen,
10% sulfur, 3& nitow va 5% oxy. Ngoai ra con c6 thém thanh phan hop chit khac nhu
Vanadium va Nikel. CAu triic mang luéi lién két ctia cdu tir asphalten dwoc thé hién nhu trong
Hinh 1.
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Hinh 1: Céu triic mang ludi lién két ciia cdu tir asphalten [2].
b) Qua trinh hinh thanh asphalten
(3 diéu kién 4p suat va nhiét do via ban dau, asphalten on dinh. Trong qua trinh khai thac do
ap sudt via giam, ap suit va nhiét do trong long giéng giam dan dén xuét hién hién trong ling
dong asphalten. Déi v6i cac gleng ¢6 tinh chat via kém, hodc bi nhiém ban xung quanh giéng, sur
bd xung ning lugng tir via vao giéng thap khién asphalten ling dong ca trong day giéng va thim

tri ca xung quanh khu vuc can day giéng. Hinh 2, biéu d6 pha vé quan hé giita ap suat, nhiét do
va su hinh thanh asphalten.
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Hinh 2: Biéu do pha vé s hinh thanh asphalten theo diéu kién ap sudt, nhiét dé [2].
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Asphalten ling dong lam d6 thdm twong ddi cua dau giam va do thim tuwong d6i ctia nudc

tang. Thé hién nhu trong Hinh 3 va Hinh 4.
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Hinh 3: Minh hoa qud trinh lang dong Asphalten trong via khi dp sudt suy giam [1].
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Hinh 4: Minh hoa d¢ tham pha thay doi khi c¢6 Asphalten ldng dong trong via [1].

2.2. Cdc gidi phap xwr ly asphalten tai mo BRS, Algeria
2.2.1. Két qua nghién civu sy hinh thanh, lang dong asphalten tai mo BRS, Algeria

_ Sau khi thy co sy lang dong asphalten tir mau day, GBRS da tién hanh ldy mau day chét luu
(dau) giéng BRS-12, BRS-17 va gui di phan tich trong phong nghiém. Két qua phan tich (SARA
test) cho thay ham lugng asphalten trong moé cao (0.16-0.2). Bang 1, két qua phan tich thanh

phan asphalten giéng BRS-12/17 mo BRS (SARA test).

Badng 1: Két qua phdn tich thanh phan Asphalten giéng BRS-12/17, mé BRS (SARA test) [3]

Lz D¢ bao Vong D¢ bao
Gieng hoa benzen Nhwa | Asphalten | Asphan/nhuwa hoa/vong thom cl
BRS#12 39,48 48 12 0,16 0,013 0,822 0,66
BRS#17 65,80 28 6 0,20 0,033 2,35 1,94
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Hinh 5. Biéu do két qua phan tich hinh thanh Asphalten cdc giéng BRS-17 mé BRS [4]

Hinh 5 thé hién két qua phan tich giam ap mﬁu’ chat luu giéng BRS-17 tir 300 bars dén
100 bars (4350-1450 psi) ¢ nhi¢t do Vi:cl 120 °C cho th{ly, ap suat hinh thanh asphalten ¢ nhiét do
via 120 °C 1a 2392 psi, trong khi 4p suat bao hoa ctia dau 1a 2291 psi.
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Hinh 6. Biéu d6 két qud phan tich hinh thanh Asphalten cdc giéng mé BRS.

Hinh 6 thé hién két qua mo6 phong biéu d6 hinh thanh asphalten theo nhiét d6 va ap sut. Ket
qua cho thay ttr diéu kién via cho t6i bé mit, trir giéng BRS-14, hau hét cac giéng co ap suat
miéng ndm trong vung hinh thanh asphalten. Do vay c6 the khang dinh asphalten da hinh thanh
trong Ong khai thac, 1am hep 6ng khai thac. Dbi véi cac giéng co ap suat day thap dudi ap sut
AOP c6 thé di hinh thanh _asphalten xung quanh vung cén day giéng. Theo biéu dd pha vé ling
dong asphalten nay, co thé t6i wu ché do khai thac phu hop dé han ché sy ling dong asphalten
trong giéng.

Hinh 7 dudi day 1a mot s mau asphalten thu dugc tir cac giéng dang khai thac.
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@ 2685 mBRT W :i‘i

Hinh 7. Mudi va Asphalten lang dong tai giéng BRS-9 ngay 5/1/2017 va 7/10/2017 [5].

@ 3834 mBRT

Két qua minh giai tai liéu 4p suat PBU ciing cho thay giéng bj nhiém ban thanh hé véi hé sb
skin cao tir +6 dén +30.

2.2.2. Giai phap xu ly asphalten tai mo BRS, Algeria

Hién twong lang dong asphalten di dwoc GBRS phat hién ngay thoi gian dau tr gleng BRS-6b.
Trong qua trinh tha slick line ngay 7/12/2015 sau 4 thang khai thac giéng xuat hién ling dong
asphalten. Ban ¢au GBRS d str dung nuéc tron voi wax inhibitor de rira mubi va asphante, ty 18
trén 5 - 30% wax inhibitor. Két qua ban dau tét, luu luong dau cua giéng duoc cai thién dang ké.
Tuy nhién do wax inhibitor chi duoc thiét ké dé dung bom qua duong chemical injection line dé
bao vé thlet bi 1ong giéng, luu luong bom rat thap chi 10 - 30 lit/ngay chir khong phai dung dé
rira mudi trong qua trinh lam sach 1ong giéng bang coil tubing. Viéc mua wax inhibitor voi thé
tich 16n ciing gap nhiéu kho khan. Giai phap khac duoc dwa ra 13 dung nuée va reformat, tuy
nhién két qua qua trinh phén tich trong phong thi nghiém, mot sé thanh phan ling dong khong
hoa tan hét véi reformat.

Trude tién cic mau asphenten 1ay tir giéng duoc dua vé phong thi nghiém ciia GBRS dé 1am
cac thi nghiém mirc do hoa tan voi cac chit nhu wax inhibitor, reformat, xylene theo ty 1¢ twong
mg. Két qua cho thdy wax inhbitor va xylene hoa tan hoan toan asphalten, con reformat c6 hoa
tan asphalten nhung van con phan nhat dinh chwa dugc hoa tan hoan toan.

10% Xylene 100% Xylene

Hinh 8. Két qua dé hoa tan giita xylene 10% va 100% va reformat giéng BRS-17 [6].

Bdng 2. Két qua phan tich @6 hoa tan ciia mau asphalten véi reformat va xylene
cua giéng BRS-8 [6]

Nuoc/Wax Nudc/Wax
Ngay Giéng Nudc inhibitor inhibitor Reformat Xylene
(95/5)% (90/10)%
15-10-2017 | BRS-8 |Hoa tan thap Hoa tan thap Hoa tan t6t | Hoa tan thip | Hoa tan tot
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Sau khi c6 két qua phén tich trong phong thi nghiém, GBRS nhan thay giai phap tdi uu duoc
lya chon 1a dung xylene dé hoa tan asphalten. GBRS da tién hanh dung coil tubing dé bom rura
mudi va asphalten trong long gleng va ép vao via xung quanh giéng. Qua trinh bom rira va ép
xylene vao via dé lam sach mudi va asphalten duoc thyc hién theo cac budc nhu sau:

- Nuée xu ly (Treated Water)

Nuéde xir 1y 1a nude duge lam sach véi 2% téi 5% Clayfix, thém mot sd chat hoat tinh bé
mat. Muc dich chinh ctia nude xtr 1y 1a chong sét truong nd bang lién két vdi thanh hé sét.

- Foam

Foam 1a chat 1ong 6n dinh v&i hon 55% pha khi va nho hon 94% pha khi. Pha khi thong
thudng 1a N2. Foam duoc thém gel xtc tac (Foamed gel) tir 20 - 50 Ibs WG-11 1am cho 6n dinh
hon. Formed gel ¢6 tac dung 1am sach doan giéng than tran.

- Xylene

Xylene 1 chat 1ong lam dung moi hoa tan asphalten. Bom ép xylene vao via nhim hoa tan
asphaltene bang hé thong Coiled Tubing (CT). Nudc va dung dich xylene dugc van chuyén bang
xe bon va ndi vao hé théng bom cao ap (HP Pump). Lip dit hé théng N2 dé goi dong chay cho
giéng khi giéng khong thé ty phun.

- Piéu kién ky thudt trién khai

Cudn coiled Tubing (CT) va duong dng bé mit dugc dién day nudce xir Iy va thir ap téi 5000 psi.
Cudn CT dugc tha vao trong long 6ng khai thac 3,5 in ddng thoi voi viéc bom nudce da xu 1y cho
dén day ong ling 4,5 in. Tai ddy bom Formed gel dé 1am sach doan giéng than trin. Pong giéng
va bom ép vao day giéng roi de ngam qua dém dung dich xylene v&i cong thuc sau: 8 m’ xylene
+ 1% hyflo surfactant, 4 m’ nudc xir ly (Losurf-300+5% NH4CL). 8 m’ xylene + 1% hyflo
surfactant. Khi bom ¢p xylene luén giir ap suét dau giéng khong vuot qua 4000 psi. Kéo cudn
CT lén be mit trong khi giéng vAn dong. Ngay tiép theo: goi dong chay cho giéng véi hé thong
N, lap san.

Hinh 9: Thiét bi coil tubing bom rira va ép xylene [7].

Tuy thudc vao cu tric cua giéng cling nhu tinh chat réng, thim cta via. Thé tich xylene
duoc tinh toan dé bom ép vao via cho phu hop, thé tich nay dao dong tir 9 - 30 m*/giéng/lan ép
via. Ngoai ra, dé ting kha ning ép xylene vao via, ding thém phu gia lam ting do linh dong
giam stic ciang bé mit cua 16 rdng voi ty 18 5% NH,CL.
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3. Két qua va thio ludn

Giai phap xu ly lang dong asphlaten bang bom rira xylene giip on dinh va cai thién ap suét
dau giéng, loai b van dé can trd dong chay, gitip cho giéng khai thac 6n dinh va khéng bi dong
giéng. Tang luu luong khai thac do da rura sach dugce ling dong mubi asphalten trong long 6ng
khai thac va xung quanh giéng khoan.

Gidi phép dang dugc 4p dung va phat huy hiéu qua cao cho mo Bir Seba, Cong ty GBRS.
Pau tién 1a giéng BRS-12 bat ddu duoc bom tir thang 12 nam 2015. Sau két qua kha quan cta
giai phap duoc 4p dung tai giéng BRS-15. Téi thoi diém hién tai, hau hét cac giéng co hién
tugng lang dong asphalten di dugc ap dung nhu BRS-16, BRS-9, BRS-18, BRS-20, BRS-17...

Tan xuét cac, lan bom rua xylene tuy thudc vao ting giéng, trung binh 3 thang. Tuy nhién,
trong tuong lai gan, khi ap suat via suy giam cong voi nudce via dang cao, sy ling dong mubi va
asphalten s€ ngay cang nhiéu, vi viy GBRS can phai tinh toi giai phap lap dat hé thong bom rira

mubi két hop voi chong ling dong asphalten trong long giéng khai thac va xu ly ling dong
asphalten & khu vuc xung quanh giéng.

Bdng 3: Tong hop két qua trude va sau khi bom rira bang Xylene [8]

Truée khi riva mubi Truée khi riva mubi L
aru
. c ~ Ap suiit = Ap suiit Iwgng gia
Giéng | Hinh thirc can thi¢p giéng Ngay Co o Luu lugng Co i Luu lugng one &
Choke meng diu Choke ieng diu tang
(WHP) (WHP)
/64" Bars Thung/ngay /64" (Bars) Thiing/ngay | Thing/ngay
BRS-09 | Ruamudibang coil wbing | 110,17 34 87 1791 34 98 2407 616
+ bom ép xylene vao via
BRs-1g | Ruamuoibang coil tubing | 6004 40 91 1216 4 85 1680 464
+ bom ép xylene vao via
BRs-0g | Ruamuoibang coiltubing | 10015 32 68 307 23 88 1123 816
+ bom ép xylene vao via
BRS-16 | Ruamuoibangcoil bing | 0004 2 75 435 2 164 2391 1956
+ bom ép xylene vao via
BRs-20 | Ruamudibangcoilwbing | 0107 50 24 0 4 24 450 450
+ bom ép xylene vao via
BRs-12 | Ruamudibangcoiltwbing | ) 5 12 30 960 16 60 1260 300
+ bom ép xylene vao via
BRS-15 | Ruamudibang coil tubing | /-0, 15 20 200 35 20 500 300
+ bom ép xylene vao via
= BR 516
| Bull headimg: i mud: b&ng bom oudc bl maéng gieng H
J A Clear emt Ding coil mbing &2 nes moai
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Hinh 10. Biéu do san lwong khai thac giéng BRS-16 trudc va sau khi dp dung gidi phap [8].
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4. Két luin

Asphalten lang dong lam hep duong kinh 6 dng khai thac, ting d6 nhim ban via xung quanh
giéng, do thAm tuong ddi cua dau giam, d6 tham twong d6i cua nudc ting dan dén luu luong dau
clia giéng giam rd rét anh huong t61 san luong khai thac mo. Két qua phén tich SARA test, dau
tai m6 BRS khéng 6n dinh, asphalten tai lap dong ¢ diéu kién ap suat 2392 psi va 120 °C. Bleu
) lang dong asphalten cho thdy hau hét cac giéng déu bi lang dong asphalten trong 1ong giéng
(trtr giéng BRS-14) hodc ¢ khu vuc 1an cén cac giéng c6 ap suat day thip. Két qua phan tich hoa
tan gitra asphalten va cac chat: nudc, wax inhibitor, reformat va xylene trong phong thi nghiém
cho thay xylene va wax inhibitor c6 d9 hoa tan t6t nhat véi asphalten. Giai phap xur ly lang dong
asphlaten bing bom rira xylene gitip on dinh va cai thién ap sudt dau gleng, loai bo van dé can
tré dong chay, gitip cho giéng khai thac 6n dinh va khong bi dong giéng. Tang luu luong khai
thac tir 300 - 2000 thung/ngay/gleng do da rura sach dugc ling dong mudi asphalten trong long
ong khai thac va xung quanh giéng khoan. Tan xuat cac 14n bom rira xylene tuy thudc vao timg
giéng, trung binh 3 thang. Trong tuwong lai, khi ap suét via suy giam cong voi nude via dang cao,
su lang dong mudi va asphalten s€ ngay cang nhiéu, vi vy, GBRS can phai tinh toi giai phap lap
dat h¢ thong bom rira mubi két hop véi chdng ling dong asphalten trong long giéng khai thac va
xir 1y lang dong asphalten & khu vuc xung quanh giéng.
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Abstract

BirSeba field was first oil production on 12th Aug 2015. During the production process, the
asphaltene precipitation is caused by a number of factors including changes in pressure,
temperature and composition. The most prevalent causes of asphaltene precipitation are
decreasing reservoir pressure combining with the decreasing pressure and temperature through
the production wells that cause to reduce the tubing size and oil relative permeability. Asphaltene
precipitation increases also the contamination of the reservoir where the vicinity of wells is existed and
water relative permeability leading to a decrease of oil production. The oil fields having both salt
deposition and asphaltene precipitation will lead to more complicated in cleaning the salt deposition.
Normally, to clean salt deposition using only the pump with cold water, but when pumping the cold water
asphaltene precipitation occur more complicated due to decreasing temperature. Therefore, it is
necessary to find solutions to treat salt deposition and asphaltene precipitation to improve oil
production. The sample of oil in BRS field had been taken and send to the lab for analysis. The
lab result show the asphatlene on set pressure is 2392 psi at 120 °C. Solid asphaltene sample are
also sent to the lab for solusibility analysis. The lab solubility test rusult shows, the asphaltene
are 100% soluble with xylene and wax inhibitor. The results of reasearch shows that the coil
tubing and xylene have been conducted to clean up the xylene at borehole well and squeeze
xylene to near well bore reservoir. The xylene voulme is around 9-30 m3/well. After clean up,
the well have been cleaned, production is stable and producion rate is increased from 300-2000
stb/d/well. The frequency of xylene clean up is denpended on well condition. The clean up
frequency is around 3 months per campaign. However, in the future, since the reservoir pressure
is lower, the frequency of xylene clean up will be less than 3 months.

Keywords: Asphaltene, Xylene, Salt deposits, Coiled tubing.
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