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TOM TAT

Heé s8 skin (s) la mot thong s6 quan trong trong khai thac dau khi, hé s skin dung dé t6i uu hoa
khai thac, phan tich dy bdo khai thac, va gilp xac dinh chinh xac hon dudng dong vao (Inflow
Performance Relationship-IPR). Théng s6 nay gitip quyét dinh c6 nén thuc hién cai thién giéng hay
khong, néu can cai thién giéng thi cai thién giéng bang cach nao dé t6i uu hoa khai thac. Théng
thuong hé s skin dugc udc tinh cung véi d6 tham va ap suét via bang cach phan tich sé liéu thir
Via, tuy nhién do chi phi cao va thai gian thir via trong qua trinh khai thac kha dai, diéu doé lam anh
hudng tdi chi phi khai théac, nén bai bdo dé xuat mot phuong phap khac dé xac dinh hé sé skin mot
cach lién tuc hon dé la thong qua phan tich s6 liéu khai thac. Bai bao dua ra quy trinh tinh toan
hé s8 skin bang hai phuong phap la phan tich s& liéu khai thac va phan tich ap suét chuyén tiép
(Pressure Transient Analysis - PTA). D€ c6 thé udc tinh hé sé skin béng phuong phap phan tich ap
sudt chuyén tiép, quy trinh phan tich dugc khao sat. Quy trinh nay c6 thé ap dung cho tét ca cac
bo s6 liéu thu dugc tir thir via trong giéng. Quy trinh phan tich bao gébm 6 budc chinh: thu thap
s6 liéu, hiéu chinh s6 liéu, phan tich so bo cac ché dé dong, chon mé hinh phu hgp, xac dinh mé
hinh va phan tich d6 nhay. D& cé thé udc tinh hé s6 skin bang phuong phap phan tich s6 liéu khai
thac, quy trinh phan tich dugc khéo sat. Quy trinh gém 3 budc: Chudn bj s6 liéu dau vao, lua chon
ché d6 dong chay phtu hop, phan tich d6 nhay. Béng thai cling chi ra nhimng yéu t6 khéng chac
chan ctia 2 phuong phép nay. Sau d6 ap dung véi cac s6 liéu thuc t€ dé tinh todn va so sanh két
qué dé phan tich tinh kha thi ciing nhu nhiing yéu t8 khéng chac chdn &nh hudng téi két qua du
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GIGI THIEU

Hién nay c6 rat nhiéu phuong phép tht via (tht via
gidm 4p, thit via hoi dp, thit via bang cin khoan...),
phuong phap minh giai tai liéu tht via (d6 thi Horner,
do thi semilog, d6 thi log-log, type cruve...) va
nhiéu phdn mém minh giai tai liéu tht via (Saphir,
Fekete..
nhu thdm dinh, dédnh gid hiéu qua sau khi x1 Iy axit

.) dugc st dung vao cac muc dich khac nhau

hay nit via. Tuy nhién viéc phén tich tich s6 liéu
thac nham udc tinh hé s6 skin chua dugc nghién ctu
Bai bao “A
method for production data analysis considering sig-

nhiéu ca trong nudc va trén thé gisi.

nificant discontinuities in unconventional reservoirs
(2018)” cuia Qingyu Lil va cong sy da trinh bay sy
gidan doan di liéu trong qud trinh khai thac va dé
xudt phuong phap Production Data Analysis (PDA)
dé gidi quyét vin d€ nay dua trén tuong duong thoi
gian 4o, dugc tinh bing cach st dung dp suét hinh
thanh trung binh. Bai bao “Challenges of Pressure
Transient Analysis PTA: Uncertainty Assessment and
Pitfalls in Well Test Analysis-How Much Confidence
Does a PTA Interpretation Has? (2020)” ciia Mustafa

Cobanoglu? da trinh bay cic yéu t6 khong chic chin
va quy trinh phan tich trong phuong phap phén tich
s6 liéu th via Pressure Transient Analysis (PTA). Bai
bao “Well Test Analysis in Practice (2012)” cuia tac gia
Alain Gringarten® da trinh bay vé tdm quan trong va
vai tro cua thi via. Néu ra cdc phuong phéap thi via
ciing nhu cac phuong phap minh giai tai liéu thi via.
Xay dung mé hinh, quy trinh tht via va chi ra sy khac
nhau gitia cac phuong phap minh giai tai liéu thi via.
Nghién ctiu ciing gidi thiéu phuong phap minh gidi tai
liéu thti via bang phuong phép gidi chap. Bai bdo “In-
tergrating Pressure Transient Analysis in Hydraulic
Fracturing (2006)” ctia tac gid Zillur Rahim va Ismail
Buhidma* d trinh bay céc phuong phép d€ danh gia
hiéu qua ctia hoat dong cai thién giéng nhu: phuong
phép Pressure Transient Analysis (PTA), do dia vat
1y, so sanh lich st ap sudt cdc phuong phap trén két
hgp v6i nhau d€ danh gié chiéu dai, d¢ dan khe nut.
Bai bdo “Transient model analysis of gas flow behav-
ior for a multi-fractured horizontal well incorporating
stress-sensitive permeability (2018)” ctia tac gid Li-Na
Cao” va cic cong su da trinh bay vé gia thuyét do tham
dugc xem nhu la khong d6i thi khong dung véi mot s6

Trich dan bai bdo nay: Tung P S, Tho V H, Nghia T L H. Tinh toan hé sé skin bang phuong phap thirvia
va phan tich sé liéu khai thac. Sci. Tech. Dev. J. - Eng. Tech.; 4(SI3):S1132-S1145.
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via nhay cam véi dp sudt va phat trién mo hinh thdm
voi giéng ngang dé€ ude tinh d6 thim cho mot s6 via
nhay cam véi ap sudt gop phén thiét1ap co sd 1y thuyét
cho phuong phéap phén tich s6 liéu thi via Pressure
Transient Analysis (PTA) mot cach hiéu qua. Bai bao
“Co s6 1y thuyét va phan tich xti 1y s6 liéu thii via bing
can khoan trong giéng dau (2007)” ctia tic gia Nguyén
Hitu Thé Hao® di trinh bay téng quan céc khdi niém,
ly thuyét co ban vé thit via. Gidi thiéu mot cach chi
tiét cac mo hinh via va cac phuong phap dé€ thuc hién
thti via nhung di sdu vé phuong phép thii via bang can
khoan (DST). Bai bao trinh bay khai quat vé quy trinh
thuc hién DST, hé thong thiét bi bé mit, thiét bi long
giéng phuc vu cong tac thi via. T nhiing ly thuyét
trén tac gia di sdu d€ minh giai bai todn thuc hién thi
via DST bang phuong phap truyén théng réi so sinh
v6i két qua trén phan mém Ecrin 4.10.02. Bai bao
“Hudng tiép cadn mdi trong phén tich thu via giéng
khi ¢6 ham lugng C0; cao (2018)” ctia tac gia Lé Dinh
Thanh” va céc cong su da 1am 16 vai tro, dic tinh clia
CO; trong qua trinh minh gidi tht via DST, danh gia
uu nhugc diém ctia phuong phap dang dp dung, phan
tich va dé xuit hudng tiép cdn mai d€ co thé thu dugc
nhiéu thong s6 via chita, phuc vu cong tac 14p chinh
xdc phuong an phat trién moé. Ludn van tot nghiép
“Phan tich thit via va danh gia hiéu qua cho giéng ntit
via (2014)” ctia tac gid Nguyén Van Phuéc da nghién
ctiu trinh bay téng quan quy trinh minh giai tai liéu
thii via tii nhiing co s6 ly thuyét. Gidi thiéu giéng, thu
thép s6 liéu, hiéu chinh s6 liéu, phén tich ché d¢ dong,
x4y dung mo hinh phtt hop v6i ché d¢ dong, nhén xét
va danh gia hiéu qua cong tac tht via. Nhu vay viéc
nghién ctiu via chiia rit dugc quan tAm va cin thiét
trong vong doi clia via.

Dé giai quyét van dé€ udc tinh hé s6 skin bai bao nay
dua ra 2 phuong phap udc tinh hé s6 skin, dong thoi
danh gia muc do tin cdy ctia phuong phap phan tinh
dit liéu khai thac thong qua viéc so sanh két qua véi
phuong phap phan tich ap suit chuyén tiép (PTA),
phuong phap c6 d0 tin cay cao va dang dugc sti dung
phd bién.

PHUONG PHAP NGHIEN CUU

Bai bao sé dong thoi thuc hién 2 phuong phép udc
tinh hé s6 skin la phuong phép phén tich ap suat
chuyén tiép (PTA) va phuong phap phan tich di liéu
khai thac. Sau d6 so sanh két qua phan tich di liéu
khai thac v6i phuong phap phén tich dp suit chuyén
tiép (PTA), phuong phép nay c6 d¢ tin ciy cao va dang
dugc stt dung phé bién. Tt d6 danh gid d0 tin cdy cta
phuong phdp phén tich di liéu khai thac. Dong thoi
dua ra cdc yéu t6 khong chac chan ctia 2 phuong phép
dé€luu y nham tranh xay ra sai léch dang ké trong viéc
uGc tinh hé s6 skin.
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Hé s6 skin

He s6 skin (S) 1a mot gid tri khong thit nguyén, dugc
dung d€ dinh lugng dnh hudng cta vung can day
giéng gay ra gidm ap va c6 do 16n trong khodn tii -6
dén 100.

Khong c6 gi bat thudng néu trong Iuc khoan, hoan
thién giéng va khai thac cac vat liéu nhu mun khoan,
cat, sét...xam nhap vao thanh giéng khoan lam giam
tinh thim xung quanh giéng khoan. Vung nay c6 thé
kéo dai tii vai inch t6i vai feet tii thanh giéng. Nhiéu
giéng dugc xti 1y axit hodc nit via thuy luc lam ting do
thdm. Do dé, 6 thdm xung quanh thanh giéng lu6n
khac d¢ thdm khu vyc xa thanh giéng, noi ma chua
bi kich thich hodc anh hudng cta dung dich khoan.
Khong nhiing vay trong qué trinh ban mé via hay khai
thac lam vung cin ddy giéng bi dnh hudng va hé s
skin c6 xu hudng ting theo thdi gian néu khong xay
ra can thiép giéng®.

Damaged Zone

Pressure Profile

Hinh 1: Su khac nhau vé d6 tham clia vung van day
giéng?®.

Theo dudng cong suy giam ap suét trong via (Hinh 1),
khi dong chay di qua ving cin ddy giéng bi nhiém ban
thi ap sudt giam cuc b, lam gidm luu lugng khai théc.
Nhu vay viing cén day giéng xay ra 3 trudng hgp.
Trudng hop 1: AP, > 0 gitp ta biét dugc vung cin
day giéng dang bi nhiém bén, lam cho d¢ thim vung
can day giéng giam, kg, < k. S c6 gia tri duong.
Trudng hgp 2: APy, < 0 gitp ta biét dugc viing cdn
day giéng dugc cdi thién, lam cho d6 thdm viing can
day giéng tang, kg, > k. S c6 gid tri am.

Truong hop 3: AP, = 0 giup ta biét dugc d6 tham
ving c4n ddy giéng khong thay d6i, kg, =k. S=0
Su sut gidm dp sudt qua vung cin ddy giéng Apgi, 12
st khéc nhau gitia 4p sudt gidm thyc trong viing cin
day giéng va ap sudt gidm trong via.

Phan tich ap suat chuyén tiép
Phuong phép phan tich dp sudt chuyén tiép (PTA) 1a
mot trong nhiing cong cu tét nhit d€ uéc tinh cac
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thong s6 quan trong ctia giéng ciing nhu via dau khi.
Mot trong s6 do 1a cac dic tinh via chia, kich thude
va hinh dang (d¢ thdm, mo6 hinh via chia, dit gay,
khoang cach dén bién...), hiéu qua ctia cong tac hoan
thién giéng (hé s6 skin, d§ thdm), hiéu sudt ctia 6ng
khai théc (thiét ké ctia dudng 6ng va nang nhan tao
néu cén thiét). D€ cb thé ude tinh hé s6 skin bing
phuong phdp phan tich dp suit chuyén tiép (PTA),
quy trinh phén tich dugc khao sat. Quy trinh nay c6
thé dp dung cho tat ca cac b s6 liéu thu dugce ti thi
via trong giéng. Quy trinh phén tich bao gém 6 budc
chinh?.

o Chudn bi céc dit liéu co bén (ct, i, D, Bo...).
o Nhap du liéu va hiéu chinh di liéu.

o Trich xudt di liéu.

« Lua chon mo hinh phu hogp.

o Xac dinh mo hinh.

« Phén tich d§ nhay.

Chudn bij cdc dir liéu co bdan

Cac s06 liéu can thiét cho viéc phan tich: Di liéu ap
sudt va luu lugng theo thdi gian, thong s6 chat luu,
thong s6 giéng, ddc tinh via.

Dii liéu ap sudt theo thai gian dugc thu thap tit dong
ho6 do thudng truc ddy giéng PDG (Permanent Down
- Hole Gauge). Gid tri dp sudt dugc thu thap lién tuc
theo thdi gian trong sudt qua trinh khai thac. Trong
mot giéng co thé ldp dit nhiéu dong hd do thudng
truc & cung do sau hodc khac d¢ sdu. Trong khi di
liéu luu lugng theo thoi gian dugc ghi nhén trén bé
mit va dugc bdo cdo lai sau vai ngay.

bic tinh via nhu: D rong, 0 nén ctia dé, bé day ting
san phdm va ban kinh via dugc x4c dinh ti thi nghiém
phén tich mau 16i trong phong thi nghiém hodc thong
qua cdng tac do dia vat ly.

Thong s6 Ap sudt-Thé tich-Nhiét do (PVT) ctia chit
luu via nhu: D9 nén tdng, hé s§ thé tich thanh hé,
d6 nhdét, do bao hoa, dp suét diém bot. Céc s6 liéu
nay dugc thu thap dugc tii két qua phén tich PVT clia
mau chdt luu trong phong thi nghiém.

Thoéng s6 giéng nhu: Ban kinh giéng, hinh dang ctia
giéng thu dugc tit cong tac hoan thién giéng.

Mic du 4p sudt via chita 1a két qua ctia viéc minh giai,
nhung can c6 udc tinh ban dau vé ap sudt via d€ chay
mo hinh. Ngoai dii liéu yéu cu t6i thiéu & trén, nhiing
di liéu cing cin thiét cho cdc md hinh khac nhau
nhu: Chiéu dai doan duc 16 so véi téng chiéu day
d6i véi giéng duc 16 mot phan, Chiéu dai giéng va goc
nghiéng déi véi giéng nim ngang va giéng nghiéng?.

Nhdp dirliéu va hiéu chinh dir liéu
Sau khi da thu thdp di liéu can thiét cho qua trinh
phan tich. Ta tién hanh nhép di liéu nhu:

« Thong s6 chit luu.

« Thong s6 giéng.

« Diiliéu 4p sudt theo thoi gian.

« Dii liéu luu lugng theo thoi gian.

« Sau d6 ta tién hanh hiéu chinh di liéu nhim:

» Dongbd hoa gitta luu lugng khai thac va ap sudt
theo thoi gian

o Xéc dinh xem dit liéu thu thap dugc c6 16i nao
khong.

« Dé xé4c dinh mo hinh via dé hon va chinh xac
hon.

 Loc nhiing dii liéu khong chinh xac.

Hiéu chinh dit liéu dp sudt.
Nhiing gid trj 4p suét bat thudng c6 thé nhén thiy dé
dang (Hinh 2) nhu:

« Khi ngting khai thic ma 4p sudt lai giam

 Khi mé giéng dp sudt lai ting

o Trong qud trinh khai thidc ma 4p sudt tai d6 cao
hon ép sudt via ban dau.

Nhiing diém 4p suét bat thuong dé can dugc loai bo
dé ting d¢ tin cdy trong qua trinh phan tich tai liéu
thu via va dé dang hon khi thuyc hién cic budc tiép
theo.

Sau khi d3 loai bo nhiing diém dp sudt nhiéu (Hinh 3)
ta c6 thé thdy phan hoi ctia dp sudt ro rang hon va
nhting diém ma tai do gid tri bi sai hdu nhu da dugc
loai bo.

Hiéu chinh dit liéu luu lugng

Thong thuodng dit liéu d€ phan tich tai liéu thi via
dugc 14y tit cac nguén khac nhau va dé tin ciy cling
khéc nhau. Trong khi dp sudt dugc ghi nhén tryc tiép
bang dong ho tai ddy giéng con luu lugng thi dugc
ghi nhan trén bé mat va dugc bdo cdo lai sau vai ngay.
Nén viéc khong dong bo ap sudt va luu lugng theo thoi
gian la hoan toan c6 thé xay ra (Hinh 4).

Sau khi hiéu chinh di liéu luu lugng va dp sudt da
dong bd (Hinh 5). Viéc hiéu chinh nay 1a v6 cling
quan trong d€ phan tich tai liéu tht via c6 dugc két
qua c6 d9 tin cdy cao ma cling dé dang trong viéc xac
dinh mo hinh.
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Hinh 2: Dit liéu &p suat theo thai gian chua dugc hiéu chinh (trich tir phan mém Ecrin).

Hinh 3: Dt liéu &p suat theo thai gian da dugc hiéu chinh (trich tir phan mém Ecrin).

Trich xudt dit liéu

Qud trinh trich xuit di liéu dugc thuc hién bing sy
dinh vi ty dong, mot dudng thing ndm ngang cho
dong chay huéng tdm v6 han (Infinite Acting Ra-
dial Flow-IARF) va mot duong thing nim nghiéng
cho hiéu ting tich chia trén d6 thi dao ham Bourdet
(Hinh 6). Cac dudng nay dugc thiét 14p bdi mot bo
loc tuong d6i don gian. Dang ngac nhién, kiéu xtt ly
nay hoat dong khd t6t trong trudng hgp don gian, dua
ra udc tinh tiic thoi hé s6 tich chita, bé day via va hé s6
skin. Trong trudng hgp phtic tap, phadn mém c6 thé
chon sai vi tri ta sé phai di chuyén hai dudng thing
dén vi tri dung dé trich xudt di lieu®.

Lua chon mé hinh phu hop
Ta dya vao d6 thi dao ham Bourdet dé xdc dinh md
hinh via phtt hgp. D€ chin doan dugc mo hinh via
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phu hgp ta tién hanh phan tich ché d6 dong (Hinh 7)
va phén tich moé hinh (Hinh 8). Vi la bai toan ngugc
nén tit mot bo s6 liéu 6 thé c6 mot hay nhiéu mo hinh
phu hop.

Xdc dinh mé hinh

Sau khi chdn dodn mo6 hinh tit viéc phan tich ché do
dong (Hinh 7) va phén tich moé hinh (Hinh 8) ta tién
hanh xac dinh mo6 hinh via chiia theo quy trinh dang
dugc sti dung phd bién hién nay (Hinh 9).

Viéc xac dinh mo6 hinh via phu hgp sé can su két hgp
gitia 3 do thi sau.

« D6 thilog-log
« Do thi semilog

« D6 thi history
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production #25

Hinh 4: Dt liéu &p suat va luu lugng theo thai gian khi chua hiéu chinh (trich tir phan mém Ecrin).

Hinh 5: Dit liéu ap suat va luu lugng theo thai gian khi da ti€n hanh hiéu chinh (trich tir phan mém Ecrin).
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Hinh 6: Hai dudng thang dugc dinh vi tu dong®.
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Hinh 7: D6 thi dao ham Bourdet va da dang cac ché dé dong®.
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Hinh 9: Cac buéc xac dinh mé hinh 3.
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LogrLeg pun

Vé ly thuyét mot d6 thi hoan héo ciing c6 thé xdc dinh
dugc mo hinh via phtt hgp ciing nhu uéc tinh duge
cac gid tri can thiét. Nhung trong thuc t€ d4u hiéu
nhan biét thudng khong rd rang va ciing c6 thé c6
nhiéu hon mét mo hinh phu hgp. Vi véy viéc két hop
thé manh gitta cac d6 thila can thiét (Hinh 10). 3 d6
thi trong Hinh 10 13 3 d6 thi c4n thiét dé xac dinh m6
hinh pht hop ciing nhu udc tinh céc gid tri can thiét.

« Do thi semilog rat nhay véi hé s6 skin va ap suét
ban dau.

« D6 thi dao ham ap sudt rat nhay véi cac déc tinh
via va chat luu.

« D06 thi history rat nhay véi kich thuéc via va ap
suét ban dau.

Phan tich dé nhay (Sentitivity Study)

Budc cudi cung ctia phuong phap phén tich ap sudt
chuyén tiép (PTA) 1a phén tich d¢ nhay ciia mo hinh.
Phan tich d6 nhay gitp xem xét thong s6 nao anh
hudéng nhiéu dén mo hinh. Giup ting sy hiéu biét vé
m&i quan hé gitta thong s6 ddu vao va ddu ra'0. Khi
thuc hién hiéu chinh lai mo hinh, ta chi can tép trung
vao nhiing thong s6 anh huéng nhiéu dén mo hinh
ma khong can qua tip trung vao cac thong s6 ¢ anh
hudng thip d6i véi mé hinh.

Két qua thu duoc tir phuong phdp PTA.

Theo nhu két qua (Bang 1) ta thiy rang hé s6 skin thay
d6i trong qua trinh khai thdc. Nhung vi qua trinh thu
via dién ra trong thdi gian rit ngén so véi toan bo qué
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Hinh 10: Cac d6 thi can cho viéc xac dinh mé hinh (trich ti phan mém Ecrin).

trinh khai théc, va trong qua trinh ngting khai thdc dé
thui via hé s6 skin gan khong d6i néu nhu khong xay
ra can thiép giéng. Do d6 phuong phap nay chi uéc
tinh dugc gid tri ctia hé s6 skin ma khong phan dnh
dugc sy thay d6i ctia hé s6 skin trong qud trinh khai
thac. Mic khic d¢ thim dugc xem 14 hing s6 nhung
trong qud trinh khai théc cac dic tinh via thay d6i lam
cho d¢ thdm cing thay déi, nhung thay ddi la khong
16n. Du véy ta van tién hanh phan tich d¢ nhay cta
d6 thdm véi phuong phéap phén tich s6 liéu khai thac,
dé xem viéc thay d6i d6 thim anh hudng thé nao dén
két qua (Hinh 11, 12 va 13).

Ngoai ra theo nhu két qua (Bang 1) thi dp sudt via
giam theo thoi gian khai thac, diéu nay ciing phu hgp
véi thuc t€ vi thong thudng néu khong xdy ra qué
trinh can thiép nhu bom ép thi dp suit sé gidm sau
khodng thoi gian khai thac. Tu viéc phan tich ap sudt
via ta ¢ thé lya chon dugc ché d6 dong chay thich
hgp nhit trong via.

Phuong phdp phan tich sé liéu khai thdc
Hawkins (1956) cho rang d¢ thim trong vung cin ddy
giéng, tlic la kg, la ddng nhét va dp sudt giam trén
ving can ddy giéng c6 thé1a xdp xi bang phuong trinh
Darcy 0. D€ phan tich s6 liéu khai théc ta ciing tién
khao sat quy trinh phén tich gom 3 budc sau:

o Chuin bi s6 liéu dau vao.
« Lua chon ché d6 dong chay phu hgp.
o Phén tich d¢ nhay.
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Bang 1: K&t qua minh giai cho giéng X.

Ngay Do thim (mD)
9/9/15 1.34

12/20/15 1.3

1/27/16 1.24

9/27/16 1.28

2/24/17 1.32

Skin Ap sudt via (psi)
11.7 3374
28.9 3312
15 3290
32.9 3070
17.1 3032

Chudn bij sé liéu dau vao.

Cing giéng nhu phuong phdp phin tich &p suit
chuyén tiép, phuong phdp phén tich s6 liéu khai thac
ciing can s6 liéu ddu vao cho viéc phan tich nhu: Di
liéu ap sudt va luu lugng theo thai gian, thong s6 chat
luu, thong s6 giéng, ddc tinh via.

Ngoai ra con can thém ap sudt via dugc xac dinh tu
phuong phap phan tich dp suit chuyén tiép (Bang 1).
Vi thoi gian khao sat tii ngay 7/9/2015 dén 7/3/2017
¢6 4 giai doan khai thac va 5 1an thuc hién dong giéng.
Nén ta chi can 4 gia tri 4 thdm va 4 gid tri ap suét
via tii két qua phén tich ap suét chuyén tiép (PTA) dé
phan tich s6 liéu khai théc trong giai doan nay. Viéc
thuc hién doc lap tling giai doan khai thdc v6i nhau
gitip han ché sai léch va két qua c6 d¢ tin cay cao hon.
Dong thoi ta ciing thuc hién thay d6i gid tri d6 thim
dé phén tich anh hudng ctia d¢ thdm véi phuong phép
phén tich s6 liéu khai thac (Bang 2).

Lua chon ché dé déng chdy phii hop.

Viéc phan tich ché do dong chay phu hgp la cin thiét,
xong ciing rat kho khan vi 6 thé thiéu dii liéu ap suét
theo thoi gian trong giai doan dau khai thac. Ngay khi
c6 dit liéu ap sudt theo thoi gian viéc xdc dinh chinh
x4c ché do dong trong via ciing kho khin. Vi vay bai
bdo sé phan tich s6 liéu khai thac véi 3 ché d6 dong
chay, € danh gid xem mo hinh dong chdy dnh huéng
thé ndo dén hé s6 skin.

Phuong trinh Darcy cho ché d6 dong chay chuyén

tiép 10:
ap
- = f(x,y,2,t
5 =S eyz)
162.6B
Pwf = Pi— ool

k
[logt +log (W) 323+ 0.874

Phuong trinh Darcy cho ché d6 dong chay gia 6n
dinh10;

l = constant

ot
% |1 Te _1_‘_
t I'w 2 S

B 141,230}10QQ
Pwf = Pe h

Phuong trinh Darcy cho ché &6 dong chay 8n dinh 1°:

p
i 0
_ ( QoBouo Te
Pws = Pe <0.00708hk) In (rw “)
Phan tich d6 nhay

Tu két qua phan tich s6 liéu tht via (Bang 1) ta thdy
dd thdm (k) thay ddi theo thdi gian, nhung khi st
dung phuong trinh Darcy phén tich s6 liéu khai thac
ta khong c6 gid tri do thdm tai méi thoi diém trong
suot qua trinh khai thac ma chi c6 gia tri do thdm ban
dau khi tht via. Vi vy tac gia gia stt d6 thdm la hing
s6 theo thdi gian. Do d6 cén phan tich d nhay ctia
do thdm dé€ xem viéc gia st d§ thdm 1a hing s6 dnh
hudng nhu thé nao dén két qua phan tich.

Két quad thu dugc tir phdn tich sé liéu khai
thdc

Theo nhu két qua (Hinh 11, 12 va 13) ta thdy ring hé
s6 skin tit 3 md hinh c6 gid tri x4p si nhau, do d6 c6
thé théy ché d¢ dong chay khong anh hudng 16n dén
hé s6 skin. Hay khi d¢ thdm thay d&i thi gid tri cta
hé s6 skin ciing c6 gid tri xdp xi nhau va khong anh
hudng 16n dén két qua phén tich. Nhu véy co thé gia
stt @0 thdm 13 hing s6 trong qué trinh khai théc. Xong,
viéc xac dinh chinh xdc ché d§ dong chay trong via va
dod thdm gitp két qua phan tich sé chinh xdc va c6 do
tin cdy cao hon. Dong thoi phuong phap nay c6 thé
phén anh dugc thay d6i ctia hé s6 skin theo thai gian,
dya vao két qua trén Hinh 11, 12 va 13 c6 thé thdy hé
0 skin cé xu hudng ting trong qua trinh khai théc.
Du vy ciing c6 nhiing giai doan gidm va nhiing diém
cho két qua bat thuong. Xong nhiing ma hé s6 skin
giam dot ngdt thudng roi vao thai gian dong giéng va
xdy ra cong tac can thiép giéng, diéu nay hoan toan
phu hgp. Déi lic hé s6 skin ciing gidm trong trong
qua trinh khai thic, diéu nay khong c6 gi bat hop li
nhung cin theo doi d€ tranh nhiing sai sot trong qud
trinh tinh todn. Nhu vay c6 thé thdy hé s6 skin c6 xu
hudng ting trong qua trinh khai théc.
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Bang 2: Dii liéu dau vao cho phuong phap phan tich sé liéu khai thac.

Ngay D6 thdm k (mD) Ap sudt via (psi) Do thdm k1 (mD) D6 thdm k2 (mD)
9/9/15 1.34 3374 1.39 1.29
12/20/15 1.3 3312 1.35 1.25
1/27/16 1.24 3290 1.29 1.19
9/27/16 1.28 3070 1.33 1.23
~-k kl k2
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thid gian (ngiy)

Hinh 11: K&t qua phan tich dt liéu khai thac v6i dong chay 6n dinh (trich tir phdm mém Excel).
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Hinh 12: K&t qua phan tich dt liéu khai thac v6i dong chay gia 6n dinh (trich tir phdm mém Excel).

Si141



Tap chi Phdt trién Khoa hoc va Céng nghé - Ki thudt va Céng nghé, 4(513):51132-S1145

skin

thod gian (ngay)

Hinh 13: K&t qua phan tich dit liéu khai thac v6i dong chdy chuyén tiép (trich tir pham mém Excel).

KET QUA VA THAO LUAN

Sau khi c6 két qua tii 2 phuong phdp phan tich s6 liéu
khai théc va phuong phap phén tich dp sudt chuyén
tiép (PTA) ta thuc hién so sdnh két qua gitia 2 phuong
phép nay (Hinh 14, 15 va 16). D€ nhan xét vé d6 1éch
gitia phuong phap phan tich di liéu khai va phuong
phép phén tich ap suit chuyén tiép (PTA).

Qua Hinh 14 ta nhén thdy ring phuong phap phan
tich di liéu khai théc véi dong chdy 6n dinh c6 sai
léch tuong d6i nho so véi phuong phap phéan ap suét
chuyén tiép (PTA). Xong cling c6 nhiing diém c6 sai
1éch tuong d6i 16n. Du véy s6 diém sai 1éch 16n kha it
va c6 th€ dé dang nhén théy.

Qua Hinh 15 ta nhén thdy ring phuong phdp phan
tich dit liéu khai thdc v6i dong chay gia 6n dinh c6 sai
léch tuong d6i nho so véi phuong phap phéan ap suit
chuyén tiép (PTA). Xong ciing c6 nhiing di€m c6 sai
léch 16n nhu vé6i dong chay 6n dinh. Du vay sai léch
vGi phuong phép phén tich dp sudt chuyén tiép c6 nho
hon so vdi ché do dong chay 6n dinh.

Qua Hinh 16 ta nhén thdy ring phuong phap phan
tich d@ liéu khai thac v6i dong chay chuyén tiép c6
sai léch tuong ddi nho so v6i phuong phép phéan ap
sudt chuyén tiép (PTA). Xong ciing c6 nhiing diém c6
sai 1éch 16n nhu 2 ché d6 dong chay trén. Nhung sai
léch v6i phuong phdp phan tich dp sudt chuyén tiép
nho hon 2 ché d6 dong trén. Qua d6 c6 thé thdy dong
chay chuyén tiép la phu hgp nhit d6i v6i dong chay
trong via nay.

Nhu véy c6 thé thdy ring ché do dong chay khong anh
huong 16n dén hé s6 skin. Néu trong qua trinh thu
thép s6 liéu, phan tich tai liéu thi via c6 hé s6 bi sai
hodc bi thiéu khong dung dugc ché dd dong chay nay
thi ta c6 thé cAn nhéc lya chon ché d6 dong chay khéc.

Hay ngay khi c6 du s6 liéu nhung trong thuc t€ khé dé
xac dinh chinh xdc 1 ché d¢ dong nao phu hgp thi ta
6 thé thuc hién ca 3 ché d6 dong dé€ c6 thé xac hé s6
skin. Hodc chi cin stt dung 1 ché d6 dong chay dé xac
dinh hé s6 skin ma khong can xéc dinh ché do dong
vi sai léch gitia cac ché€ do dong 1a kha nho.

Nhu véy két qua tii viéc phén tich s6 liéu khai thac ¢
thé udc tinh dugc hé s6 skin nhung van con nhiéu yéu
t6 khong chéc chin lam cho két qua gifia cic phuong
phép c6 phan sai léch. Vay néu muc dich xac dinh hé
56 skin d€ du bdo hodc can thiép giéng trong qud trinh
khai thdc thi ¢6 thé st st dung phuong phép phan tich
s6 liéu khai thac. Xong can phai luu y nhiing yéu t6
khéng chic chin dé c6 thé t5i thidu sai léch nhu !

o Khi sti dung phuong trinh Darcy ta coi d¢ thim
la hing s6 nhung thuc té d6 thdim khongla hing
s0.

« Trong thyc tévia cingkhongla hinh try nhu moé
hinh nén viéc xdc dinh bé day via va ban kinh via
6 thé€ khong chinh xac.

« Thong sd chit luu c6 thé bi sai 1éch so vdi trong
phong thi nghiém.

Khéng chi phuong phap phén tich s6 liéu khai thac cd
nhiing yéu t6 khong chic chan ma phan tich 4p suat
chuyén tiép ciing c6 nhiing yéu t6 khong chic chin®,

o Su khong chic chin trong dic tinh via.

o MOt bo s6 lieu c6 thé c6 nhiéu hon mot mod hinh
phu hop.

« Han ché ctia tap di liéu.

o Cdc16i khi thu thép dii liéu ap suét, luu lugng.

o Hiéu ting tich chtia.
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60

7/15/2015 1/232005  131/2016 5/10/2016 8/18/2016 11/26/2016 3f6f2007 6/14/2017
théi gian (ngdy)

Hinh 14: So sdnh hé sé skin tur 2 phuong phép véi dong chdy 6n dinh (trich ti pham mém Excel).

—a—hé sb skin tir phuong trinh Darcy —e—he 38 skin tir Saphir
60

S0
40
e
3 30
20

10

0
7/15/2015 10/23/2015 1/31/2016 5/10/2016 8/18/2016 11/26/2016 3/6/2m7 6/14/2017
thin gian (ngdy)

Hinh 15: So sanh hé sé skin tir 2 phuong phép véi dong chay gia 6n dinh (trich ti phdm mém Excel).

—e—hé sb skin tir phuong trinh Darcy  —e—hé 56 skin tir saphir
60

S0
40
-]
) 30
20

10

0
7/15/2015 10/232015 1/31/2016 S0/ 2016 8/18/2016 11/26/2016 32017 6/14/2017
thén gian (ngdy)

Hinh 16: So sanh hé sé skin tir 2 phuong phép véi dong chay chuyén tiép (trich tir phadm mém Excel).
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KET LUAN

Nghién ctiu cho thdy két qua tit phuong phap phan
tich dit liéu khai thac d€ xac dinh hé s6 skin c6 sailéch
nho so véi phuong phap phén tich dp suit chuyén tiép
(PTA). Do d6 két luan rang c6 thé udce tinh hé s6 skin
bang phuong phéap phan tich di liéu khai thic. Du
ca 2 phuong phap déu cé nhiing yéu t6 khong chic
chdn, nhung hién tai cdc phuong phap phan tich s
liéu tht via van cho két qua c6 do tin cdy cao hon,
dang dugc st dung phd bién d€ udc tinh hé s6 skin va
cac thong s6 khac nhu: d6 thdm, ban kinh anh hudng
va hé s6 tich chia. Nhu vdy néu chua c6 s6 liéu khai
théc hodc la cin xdc dinh cac hé s6 khac ngoai hé s6
skin thi phuong phap phén tich ap suit ap sudt chuyén
tiép van phai dugc lua chon du chi phi 1 khd 16n cho
mot lan thi via. Nhung néu ta chi quan tdm dén hé
$6 skin thi c6 thé can nhic gitta 2 phuong phap nay.
Cén luu y rang khi xdc dinh hé s6 skin bing phuong
phdp phan tich s6 liéu khai théc ta can thuc hién hang
loat € nhén ra nhiing diém bat thudng trong két qua
va loai bod chiung nham ting d6 chinh xdc trong két
qua udc tinh hé s6 skin.

DANH SACH CAC KY HIEU

B,: Hé s6 thé tich thanh hé d4u, B/STB
h: Chiéu cao thanh hé, ft

k,: D¢ thdm hiéu dung ctia dau, md

P;: Ap sudt via ban d4u, psi

P.: Ap suit via, psi

P, s Ap suit ddy giéng khi mé giéng, psi
P,s: Ap sudt ddy giéng khi déng giéng, psi
Qo: Luu lugng dau, STB/D

Re: Béan kinh bién ngoai via hén hop, ft
1y: Ban kinh giéng, ft

S: Hé s6 nhiém ban thanh hé

Ho: PO nhét cha dau, cp

®: D6 rong. %

XUNG DOT LOI iCH
Nhoém téc gia khong co6 bat ci xung dot 1gi ich voi bat
ky mot c4 nhan hay co quan, t8 chtc nao.

PONG GOP CUA TAC GIA

Cac tac gia déu tham gia vao cong viéc thu thap va xu
ly dii liéu, xdy dung mo hinh va xti ly két qua, phan
tich két qua, viét bai nghién ctu.
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Determination of skin factor using two different methods:
pressure transient analysis and production data analysis

Pham Son Tung'"*, Vo Hoang Tho', Truong Le Hieu Nghia?

i W= 2 ABSTRACT

a%@% g Skin factor is an important parameter in petroleum production engineering. Skin factor is used to

= optimize production, petroleum production analyzing and forecast, and help determine the Inflow

Use your smartphone to scan this Performance Relationship curve. Skin factor are usually determined by Pressure Transient Analysis
QR code and download this article which certainly causes the temporary close of the production, hence it also leads to the financial

loss because of non-productive time of the well. In order to avoid this unwanted situation, this pa-
per presented another method to determine skin factor using production data analysis. A workflow
to calculate the skin factor is proposed for two different methods. The first method is based on pro-
duction data analysis and the second one is based of the Pressure Transient Analysis. A process to
estimate the skin factor by the Pressure Transient Analysis method was proposed which consisted
of 6 main steps: collection of input data, data pre-processing, running model, model matching,
selection of model, and sensitivity analysis. Another workflow using production data analysis was
also proposed in this research to estimate the skin factor as well. The workflow consisted of three
main steps: preparation of input data, selection of suitable flow regimes, and sensitivity analysis.
The paper also pointed out the uncertainties of these two methods and how to deal with them
in order to have highly reliable results. These proposed workflows for the two methods were then
applied for a real case study with actual data and results were compared to analyze the feasibility of
the proposed workflow. The factors affecting the accuracy of skin factor estimation were discussed
also based on the obtained results. This research showed that it was possible to estimate skin fac-
tor daily based on production data because the difference between results obtained by the two
methods were small and acceptable.

Key words: Skin, Pressure Transient Analysis, Production Data Analysis
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