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Tém tit

Trong linh vyc khoan - khai thac, viéc xac dinh gia tri cac thong s6 dia co hoc khong nhimg
gitip d4nh gia d6 on dinh thanh giéng khoan ma con gitip lya chon ddi tuong ciing nhu thiét ke
qua trinh nit v& thay luc nham nang cao hiéu quéa khai thac. Cac thong s dia co hoc chil yéu
duoc quan tam bao gobm: H¢ sO Poisson, Module Young, P9 bén nén UCS. _Thong thuong, gia tri
clia cac thong sb dia co nay dugc xac dinh thong qua cac thi nghiém mau 161 hodc so liéu tur
duong cong do dia vat ly giéng khoan. Tuy nhién, cac phuong phap nay thuong gip phai phurc
tap vé tinh sin c6 ciia mau, cia dit liéu, ngoai ra chiém nhiéu thoi gian va ciing gy tén kém.

Bing cach st dung ky thuat may hoc, dya trén cac thong sé khoan dé dang duoc thu thap
theo thoi gian thyc trong qué trinh khoan hodc cac dir liéu do dia vat ly giéng khoan, gia tr1 cac
thong sb dia co c6 duoc don gian, nhanh chong va tiét kiém hon. Noi dung bai bao tap trung
phan tich, danh giad nhitng cong trinh khoa hoc da dugc nghién ctu vé viée ung dung ky thuat
may hoc dé dy bao céc thong s6 dia co trong Iinh vyc khoan - khai thac da dugc thyuc hién.

Tir khéa: hé sé Poisson; module Young; dg bén nén UCS; may hoc; théng sé khoan.

1. Giéi thi¢u

Ngay nay, sy phat trién cia khoa hoc dur liéu da tao ra cac thudt toan thong minh va hi¢u qua
hon nham minh giai va nhan dang cac mau dir liéu, dong thoi gitup xay dung cac mo hinh thuat
toan tot hon. Nhitng mé hinh nay dugc biét dén nhu 1a Tri tué nhan tao va May hoc, dugc su
dung trong nhiéu linh vyc khac nhau nhdm st dung tot hon ngudn dir liéu dau vao. Trong linh
vuc k¥ thuat dau khi, ky thuat may hoc duoc coi l1a cong cu hitu ich 16n dugc ap dung trong cac
giai doan tir thwong ngudn, trung ngudn cho tdi ha ngudn.

Vi€e du bao cac thong s6 dia co hoc c6 vai trd quan trong trong qué trinh dénh gia do on
dinh thanh giéng khoan cung nhu thiét ké quy trinh nit v& thay lyc. Véi su gia tang ngudn dir
lidu d4u vao va sy phat trién nhanh chéng cia mo hinh tri tu¢ nhan tao, da co nhiéu nghién ciru
st dung k¥ thuat may hoc trong du bao cac thong sé dia co. Cac thong sé khoan dugc ghi nhan
lién tyc theo ngay bai nha thau khoan. Ngoai ra dir liéu do dja vat 1y giéng khoan ciing dugc thu
thap tir cac giéng khoan. Viée st dung riéng 1é hoic két hop hai ngudn dit liéu nay c6 thé giup du
bao gia tri cac thong s6 dia co. Cac md hinh dya trén ky thuat may hoc cé thé mang lai lgi thé
dang ké so voi mé hinh sé hodc cac mo hinh phan tich truyén théng nhu tinh linh hoat trong viéc
lya chon thong s6 dau vao, dd chinh xac du bao tdt hon va kha nang xac dinh m6 hinh an. Tuy
nhién, hién nay chwa c6 nhiéu danh gia vé ung dung cua k¥ thuat may hoc trong xac dinh céc
thong sb dia co hoc.

Mot s nghién ctru da cong bd vé ing dung ky thuat may hoc trong xac dinh céc thong sé dia
co hoc s& dugc phan tich, danh gia trong n6i dung bai bao cao nay. Mac du c6 mot s6 nghién clru
du bao thong so dia co da dugc xuat ban nhung nhiing cong trinh nay chua sir dung thong sO
khoan nhu 1a thong sé dau vao trong du bio cac thong sé dia co hoc cua giéng khoan. Vi du,
Torabi-Kaveh va cong su (Torabi-Kaveh va nnk. 2015) du bao do bén nén va module Young
bang mo6 hinh mang tri tu¢ nhéan tao sir dung thong s6 dau vao 1a téc do truyén song doc, mat do
va do rong; Roy va Singh (Guha Roy va Sigh 2020) sur dung do bén kéo, d bén cat va van tdc
song doc trong du bdo module Young va hé s6 Poisson.
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Muc tiéu ctia bai bao khong phai bao gdm tat ca cac nghién ctru vé ing dung ky thuat may
hoc trong dy bao cac thong sb dia co, ma chi di danh gia mot cach c6 hé théng cac nghién ciru
trong cung linh vue, tim ra nhitng diém twong dong cua chiing va thao luin vé cac hudng nghién
ctru tiép theo co thé duoc thuc hién. Cac nghién ciru st dung cac thuat toan phi may hoc (nhu
logic mo, hé chuyén gia, v.v...) s€ khong dugc danh gia. Ngoai ra, chi c6 nhimg nghién ctru ing
dung k¥ thuat may hoc c6 két qua tét méi dugc danh gia do gidi han trinh bay cua bai béo.

2. Ky thuat may hoc

K¥ thuat may hoc dugc dinh nghia 1a mdt tap hop con va mdt irng dung cua tri tu¢ nhan tao
(Syed va nnk. 2022). Tri tu¢ nhén tao la loai tri thong minh trong d6 may moc trai qua cac qua
trinh 1dp di 1dp lai ket hgp voi nhan dang mo hinh mau dé dat dugc kha nang hoc tap thich ung
mdt cach ty dong néu can. Ky thuat may hoc thuc hién didu nay bang cach sir dung cac thuat
toan phan tich lwong 16n dit liéu dé im cac mo hinh miu va dua ra dy doan. Khi ¢6 nhiéu dir liéu
hon, thuat toan cé thé tu hoc va tdi uu hoa kha niang du doén ciia né, 1am cho né hiéu qua hon so
voi cac phuong phap phén tich thong thuong. Thong thuong, cac thuat toan dua trén tap dir liéu
huén luyén dau vao, tap dir liéu hién thi nhimng gi cac mo6 hinh mau dang tim kiém.

K¥ thuat may hoc dugc chia thanh ba loai khac nhau: hoc cé gidm sat, hoc khong giam sat,
va hoc tang cuong (Lee, Shin, va Realff 2018). Hoc c6 giam sat lay dit liéu duoc dan nhén va du
doan moi quan h¢ gitra ching trong khi hoc khong giam sat su dung cac dir liéu khong duoc gin
nhan va tim mé hinh phan bé giita chiing. Hoc ting cuong st dung dir liéu dé tdi wu hoa dic tinh
hodc két qua dy doan cho mot muc tiéu dinh san véi kha ning tu t6i wu hoa khi nhiéu dit liéu
duoc thu thap.

Trong sb cac k¥ thuat may hoc, phuong phap dugc sir dung phd bién 1a mang tri tué nhén tao
(ANN). Mang ANN str dung céc 16p an bén canh céc 16p dau vao va 16p dau ra, tat ca cac 16p
nay c6 cac noron than kinh khac nhau. Lép 4n khai thac thong tin tir cic noron than kinh dau vao
va sir dung trong s6 ap dung cho ham kich hoat. Ham kich hoat sau d6 dugc nhan véi mot trong
s6 khac, ham tong thu duoc lai tré thanh gia tri dAu vao cho 16p dau ra (Bowie 2018). Mang
noron than kinh dugc minh hoa trong Hinh 1.

W
e w e l l

Hinh 1. Mang novon than kinh mét l6p an (Bowie 2018).

Dé dy bao cac thong sé dia co hoc ctia giéng khoan, mang ANN thiét 1ap mbi quan hé hop 1y
giita cac thong sb k¥ thuat dau vao (nhu thong sé khoan, thong sé do dja vat 1y giéng khoan) va
cac thong s6 dia co hoc dau ra mong mubn (h¢ s6 Poisson, module Young, d bén nén UCS) dua
trén qua trinh hoc va huén luyén tir dir licu dau vao.

3. D bao thong sb dia co bing ky thuit may hoc

Trong linh vuc khoan - khai thac, cac théng sé dia co hoc chu yéu co ban nhu hé s6 Poisson,
module Young, d6 bén nén UCS khong nhimg gitp danh gia d6 6n dinh thanh giéng khoan ma
con gitip lwa chon dbi twong cling nhur thiét ké qua trinh ntt v& thuy lyc nhdm nang cao hiéu qua
khai thac.
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Thong thudng, gi tri ctia cac thong sb dia co duge xac dinh théng qua cac thi nghiém trong
phong. Tuy nhién, cac thi nghiém thudng rat ton kém va doi hoi nhiéu thoi gian do phai chuén bi
nhiéu mau va dung cu thi nghiém can thiét, trong khi d6 mot sé truong hop viée thu thap mau tir
thanh hé khong phai lac nao ciing duoc thyc hién. So véi két qua thu duge tir phong thi nghiém
va m6 phong tinh toan toan dién, ky thuat may hoc st dung cac phuong phap hoc tap qua cac tap
dir liéu 16n dé xac dinh cac m01 quan hé chua biét giira cac thong sd dau vao va dau ra. ba co
mot s6 cong trinh nghién ctru vé viée tmg dung k¥ thuat may hoc trong xac dinh cac thong s dia
co hoc cua giéng khoan dugc thuc hién.

Nam 2017, Parapuram va dong nghiép (Parapuram, Mokhtari, va Hmida 2017) st dung
mang ANN dé thiét 1ap moi quan h¢ gitra két qua minh giai dia vat ly giéng khoan va cac thong
s0 dia co (module Young, h¢ s6 Poisson, module khéi, module cit va ing suat ngang tdi thiéu)
ctia 112 giéng trong thanh hé phién sét Bakken Thuong & North Dakota. Bang mé hinh ANN,
thong s6 dia co dugc du bao tir duong cong gamma va duong cong mat do thu dugc tir qua trinh
do dia vat ly gleng khoan. Sau d6, 5 mé hinh diéu khién bang dir liéu (Data-driven model) khac
nhau dugc phat trién trén co s& mo hinh ANN dé dy doan 5 thong sb dia co ndy cua cac giéng
khac trong ting d4 phién sét v6i do chinh xac it nhat 1a 90% (Hinh 2).

Inputs: Depth, GR, Inputs: Depth, GR,
RHOB, and SPHI RHOB, and SPHI for
(112 Wells) Future Wells

Training, Validation, and Testing Five Data

Driven

Models

Outputs: Output:

Geomechanical Geomechanical
Properties Properties for Future
(112 Wells) Wells

Hinh 2. So' do khéi du dodn théng sé dia co ciia giéng khoan méi dwa trén mé hinh ANN
(Parapuram. Mokhtari va Hmida 2017).

Nam 2020, nghién ctru cia Nnamdi .J. Ajah va cong su (Ajah va nnk. 2020) da du doan céc
thong s6 dia co dua trén tai liéu dia chan va dia vat ly giéng khoan tai m6 AJAH ngoai khoi
Niger Delta bang sir dung mang ANN. Hé s6 twong quan khi dy doan theo mé hinh ANN cho
cac thong sb dia co (hé s6 Poisson, module dan hdi ngang, module Young ¢, module dan hoi nén
thé tich) déu co gi tri trén 0.65. Két qua ciing cho thay gia tri modul dan hdi ngang, modul dan
hdi doc, modul dan hdi nén thé tich duge du bao tir tai liéu dia chén 16n hon gi4 tri tir tai licu dia
vat 1y giéng khoan, trong khi d6 hé s6 poisson c6 gia tri gan nhu nhau.

Nhitng nghién ctru trén cho thay, viéc tmg dung cong cu tri tué nhan tao gitip xac dinh cac
thong sb dja co ctia thanh hé nhanh chéng hon, dit liéu yéu cau sin c6 hon va chi phi thip hon so
v6i phuong phap thi nghiém trong phong va phuong phép minh giai dia vat 1y giéng khoan. Diéu
do, gop phén nang cao hi¢u qua danh gia 6n dinh thanh hé va lya chon, t8i vu thiét ké nut v
thuy luc.

3.1. Dir bdo hé so Poisson

Thong thuong, hé s6 Poisson dugc xac dinh theo cac két qué thi nghi¢ém hodc s6 lidu tur
duong cong do song am, cac phuong phap nay thuong gap phai phuc tap vé tinh san c¢6 cua dir
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liéu, cia mau ngoai ra gia thanh cao va tdn kém. Mot s6 nghién ctru da dugc thuc hi¢n vé ung
dung cac k¥ thuat may hoc khac nhau nhu mang tri tu¢ nhan tao (ANN), Logic m¢ (FL) va Mang
chtrc ning (FN) dé du bao hé sb Poisson str dung théng sd dau vao 1a dir liéu dia chan, dudng
cong do dia vat ly giéng khoan nhu Van tdc song doc (Vp), Van tdc song ngang (Vs), mat do
khdi (p), duong cong gamma (Bang 1).

Bang 1. Nghién cvuru dw bao hé s6 Poisson theo dit liéu dia chan, dia vat ly giéng khoan

S6 luong \ A Heé s6 oA
Théng s dAu vao dirligu dau | Lhaohhe ) og | K thudt Ngudn
" nghién ctru 5 may hoc
vao quan R
ANN, Abdulraheem va
Ve, Vs, p 77 - 0.828 FL, FN nnk. 2009
Vi, Vs 550 P4 voi 0.97 ANN Tariq va ok
S. M. Elkatatny
Vp, Vs, p 610 Cacbonat 0.97 ANN va nnk. 2017
Abdulazeez
Vp, Vg 75 Cacbonat - ANN, FL Abdulraheem
2019
Ve, Vs, p 692 Cat két 0.93 ANN G"ngg 1"9"‘ nnk.
Vp, Vs, p, duong cong gammay, 530 Cacbonat 0.97 FN Tariq va nnk.
dd rong ' 2018

Ngoai cac cong trinh dy bao hé s6 Poisson duya trén sd liéu do dia vat ly giéng khoan, Osama
Siddig va cong su (O. Siddig va nnk. 2021) da sir dung thong s6 khoan de dur bao hé sb Poisson
ctia thanh hé. Nghién ctru nay st dung dir lidu dau vao dé xac dinh hé sd Poisson 1a cac thong s6
khoan, nhu: tai trong ddy, van tdc co hoc, md men xoén, ap suét qua can va luu lugng bom dung
dich khoan. Cac thong s6 nay dé dang duogc thu thap theo thoi gian thuc trong qua trinh khoan
ma khong phai bd sung thém bat ky chi phi ndo. Hai thuat toan may hoc duoc sir dung 13 mang
ANN va h¢ thong thich (mg suy luan md neuro-fuzzy (ANFIS-Adaptive Neuro-Fuzzy Inference
System). Qua trinh hudn luyén dua trén 2905 diém dir liéu tir mot giéng, trong khi 2912 diém dir
lidu tir giéng khac duoc sir dung dé kiém chtrng mé hinh. Thanh phéan thach hoc cta ca hai giéng
déu chira da voi, cat két va sét két. Viéc tdi uu hoa céc thong sb diéu chinh khac nhau trong thuat
toan da duoc thuc hién dé dam bao dat dugc du doan t6t nhat. Ca hai thuat toan déu cho gia tri
hé s tuong quan giira thong s6 Poisson thuc té va duy doan theo mé hinh trén 0,97 va gia tri sai
s6 1an can 2%.

L0 | - - o o o e 12
0.98
0.96
0.94
0.92
R 0.90
0.88
0.86
0.84
0.82
0.80

AAPE (%)

[l o= BV ) B = e T =)

EN RF

B R-train -@®- AAPE-train (%)
[ R-test - AAPE-test (%)
R-val —— AAPE-val (%)

Hinh 3. So sanh dw bédo hé sé Poisson theo thudt toan RF va FN (Ahmed. Elkatatny, va Alsaihati 2021).
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Ashraf Ahmed va dong nghiép (Ahmed, Elkatatny, va Alsaihati 2021) tmg dung cong cu tri
tué nhan tao du bao hé sé Poisson trong qué trinh 'khoan. Nhém tac gia sir dung k§ thuat mang
chitc ning (Functional Networks -FN) va riung ngau nhién (Rvaom Forest - RF) cho mot giéng
khoan qua cac thanh hé sét, cat va cacbonat voi 1775 diém do. Ngoai ra, mot tap dir liéu & giéng
khoan khéc duogc stir dung dé hé chinh mo hinh. Két qua cho thay ca thuét toan RF va FN déu co
hé s twong quan cao 1an luot 14 0.86 va 0.94, trong d6 k¥ thuat RF c6 sai sé chi 5,12% nhé hon
11,23% cua FN khi du bao hé sb Poisson véi tap dir liéu hi€u chinh (Hinh 3).

3.2. Dur bdo module Young

Téi nay, c6 mot sd cong trinh nghién ctru vé du doan gia tri module Young dan héi tinh (E)
sir dung da dang cac ky thuat may hoc nhu mang ANN, FL, (FN) va May vec-to hd trg (SVM)
v6i thong sé dau vao 1 Vp, Vs, p va thoi gian truyén song dugc thuc hién (Bang 2)

Bdng 1. Nghién ciru dir bdo module Young dan hoi tinh theo dit liéu dia chdn, dia vit Iy giéng khoan

Ngudn Théng sé dau vao 8o lu(_zng 51“ ligu Th?flh h,¢ Ky thugt
dau vao nghién ctru may hoc
A. Abdulraheem va nnk. 2009 Thoi gan truyen 77 - ANN, FL,
song, p FN
Mahmoud va nnk. 2019 p,Vp, Vg 592 Cat két ANN
Mahmoud, Elkatatny, va Al Shehri 2020 p,Vp, Vg 592 Cat két ANN, FL,
FN, SVM
Mahmoud va nnk. 2020 p,Vp, Vg 592 Cat ket FN

Nam 2019, Gong va cong su (Gong va nnk. 2019) iing dung mang noron nhan tao (ANN-
Artificial Neural Network) dé xac dinh module Young dan hoi, day 13 mét trong nhitng théng sé
quan trong trong qua trinh x4c dinh kich thudc khe niit. Dit liéu dau vao tir mo phién sét Fuling
va mo phién sét Utica thudc bdn triing Appalachian gf)m céc thong tin vé dic tinh vét nut, thong
s6 dia co (module Young) va thanh phan thach ‘hoc lan lugt duoc xac dinh | thong qua phan tich
anh SEM, minh giai s6 liéu do dia vat ly giéng khoan va phan tich mau 18i. Cac k¥ thuat
k-means, phan cap (hierarchical) va phan ving (PAM-partition around medoids) dugc st dung
dé phan nhém dir li€u nay vao ba nhom tudng thach hoc khéac nhau. Sau d6, mé hinh mang ANN
dugce dung dé xac dinh module Young cho mdi nhém tuéng. Ngoai ra, két qua ciing cho thay
nhom ‘b’ ¢6 dic tinh gion cao, do di hudng thip 1a dbi twong phu hop nhit cho qué trinh thuc
hién cong tac nit v thuy luec.

Nam 2021, Salaheldin Elkatatny (S. Elkatatny 2021) dé cap dén viéc str dung mang ANN dé
du bao Module Young dong cua thanh h¢ tir cac thong s6 ché do khoan. Module Young dong la
moét thong sO quan trong dé xac dinh Module Young tinh, day la mot thong s6 quan trong, anh
huong dén qué trinh thiét ké niit v thity luc va danh gia d6 6n dinh thanh hé. Thong thuong, gia
tri Module Young dong dugc xac dinh khi biét cac dir liéu van tdc song doc, song ngang va mat
d6 khdi, nhirng dit liéu nay khong phai lac nao ciing sin c6. Trong nghién ctru nay, phuong trinh
xac dinh Module Young dong theo thoi gian thyc duoc xdy dung bang cach ap ‘dung mo hinh
ANN duya trén cac thong s6 khoan nhu tai trong day, van tdc co hoc, md men xodn, ap sudt qua
can, tbc do vong quay va luu luong bom dung dich khoan. M6 hinh ANN nay dugc huan luyén
trén tap 2054 dir li€u tr cac vi tri khac nhau trong giéng A, sau d6 duoc kiém tra va hiéu chinh
1an luot véi tap 871 va 2912 diém dir liéu tir giéng B va giéng C. Két qua cho thay gia tri Module
Young dong xac dinh theo md hinh ANN véi sai $6 3,09% trong qua trinh huén luyén, 3,38% khi
kiém tra va 3,73% khi hiéu chinh (Hinh 4).
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Hinh 4. Twong quan gid tri Module Young ddng thuc té va Module Young dong thuc té véi
(a) 2054 tép dir liéu cua Gieng A; (b) 871 tép dir li¢u cua Giéng B va (c) 2912 tép dit liéu cua Giéeng C
(S. Elkatatny 2021).

Trong mdt nghién ctru khac vao nam 2021, Siddig va cong su (O. M. Siddig va nnk. 2021)
cling st dung cong cu tri tu¢ nhan tao dé xac dinh module dan héi doc (Module Young) cua
thanh hé dya vao céac thong s6 khoan nhu mé men xoan, tai trong day va téc do co hoc khoan. Ba
thudt toan may hoc dugc st dung dé xac dinh moi lién hé gitra thong s6 khoan v&i module dan
hoi doc: Rung ngdu nhién, hé thdng thich tng suy luan mo ANFIS va mang chirc ning
(functional network). Hai tap dit liéu véi trén 3900 diém dit liéu gém nhiéu loai da khac nhau
duoc sir dung dé xay dyng, kiém tra va thuc hién muc dich hiéu chinh mé hinh. Thuét toén rimng
ngiu nhién va hé thdng ANFIS cho hé s twong quan dao dong trong khoang 0,92 dén 0,99 véi
ca tap dir liéu kiém tra va tap hiéu chinh, trong khi thudt todn mang chtrc ning cho gia tri hé s6
tuong quan 0.83.

3.3. Dur bdo dé bén nén UCS

Nam 2017, Adel Asad (Asadi 2017) tng dung mang ANN dé dy doan d6 bén nén UCS
(Uniaxial Compressive Strength) cua thanh hé st dung két qua do dia vat 1y giéng khoan va
thong sé khoan. Thong s6 ddu vao dugc sir dung trong nghién ciru nay 1a do rdng, mat do, thoi
gian truyén séng 1an luot thu duoc tir dwong cong do d6 rdng, do mat do, do song am va thong sb
van toc co hoc khoan dé& dang thu dugc trong qué trinh khoan ma khong can cac phép do bd tro.
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Két qua nghién ctru cho thay gia tri UCS duoc du bao bdi moé hinh mang ANN lan truyén nguoc
ba 10p rat gan véi gia tri thu duoc tir cac phép thi nghiém truyén thdng véi sai s6 0.0002663%.

Ahmed Gowida va dong nghi¢p (2021) (Gowida, Elkatatny, va Gamal 2021) du bdo gia tri
d6 bén UCS theo thoi gian thuc bang cach sir dung mo hinh Al véi cac k¥ thuat mang ANN, hé
thong thich tmg suy ludn mo neuro-fuzzy (ANFIS- Adaptive Neuro-Fuzzy Inference System) va
SVM. Thong s6 dau vao cho nghién ctru 1a vén toc co hoc khoan, luu lugng bom dung dich
khoan, ap suat trong can, toc do vong quay, mod men x0an va tai trong day. Day la cac thong 5O
ché d6 khoan d& dang dugc thu thap ma khong can cac phép do bo sung khac. Mot tap gom 1771
dir liéu tr mo Middle Eastern dugc dung dé huan luyén va kiém chirg mé hinh. Mot tap dir lidu
khac gdm 2175 diém duoc sur dung dé hiéu chinh mé hinh xac dinh UCS. Két qua chi ra rang,
mo hinh ANN duy bao UCS t6t hon so véi ANFIS va SVM véi hé sb tuong quan 13 0.99 va sai s6
gitta UCS du béo so v6i UCS thuec té 12 3,48%.

4. Két luan

banh gia téng quan vé nhiing tién bo trong viéc sir dung ky thudt may hoc trong du bao cac
thong sd dia co hoc dé dugc trinh bay. Thong qua ngudn dir liéu thong s6 khoan va thong sé do
dia vat Iy giéng khoan, gia tri ctia cac thong so dia co duoc du bao véi do chinh xac cao.

K¥ thuat may hoc 1a mot cong cu hiru ich dé du bao thong sb dia co hoc cua gleng khoan,
boi vi n6 khong doi hoi bat ky mot mbi quan hé toan hoc nao di co trude giita thong sd dau vao
va thong s6 dia co dau ra yéu cu. Day 1a mot loi thé chinh so vdi cac phuong phép thi nghiém
va thong ke truyen thong Tuy nhién, viéc tng dung ky thuat may hoc trong du bao thong so dia
co hoc van ton tai vAn dé nhu do chinh xac cua gia tri du bao phu thude nhiéu vao sb luong
nguon dit liéu dau vao. Can co thém céc nghién ctru khac vé str dung cadc md hinh khéc trong du
béao cac thong s dia co hoc cua giéng khoan
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A review of research on geomechanical parameters of wells
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Abstract

In the petroleum field, the determination of the values of geomechanical parameters not only
helps to evaluate the wellbore stability but also helps to select the suitable object as well as
design the hydraulic fracturing process in order to improve the production efficiency. The main
geomechanical parameters include: Poisson's coefficient, Young's Module, UCS compressive
strength. Usually, the values of these geomechanical parameters are determined through core
sample lab experiments or data analysis from well log curves. However, these methods often
depend on the sample and data availability, in addition take up a lot of time and are also
expensive.

By using machine learning techniques, based on drilling parameters easily collected in real
time during the drilling process or well log data, geomechanical parameter values are easily
obtained, faster and more economical. The content of the article focuses on analyzing and
evaluating research that has been studied on the application of machine learning techniques to
predict geomechanical parameters in the petroleum field.

Keywords: Poisson’s Ratio, Young’s Modulus, Uniaxial Compressive Strength, Machine
learning, Drilling parameters.
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