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MO PAU

b4 chira cacbonat dong vai tro quan trong trong viéc tham do
va khai thac dau khi v6i khoang 60% trit lugng dau khi trén thé gidi
nam trong loai d4 chira nay. Tai Viét Nam, mic du phat hién dau khi
trong da chita cacbonat con han ché, nhung da c6 nhitng phat hién
quan trong nhu mé khi Ham Réng, Ca Voi Xanh, Pai Hung, Phong
Lan Dai, Lan Tay, Lan D9, Sao Vang Dai Nguyét, Thién Ung, C4 Map
Trang. Cac nghién ctru vé dic diém ciia d4 cacbonat nham tbi wu hoa
viéc danh gia tai nguyén dau khi tai chd, xdy dung mo hinh dia chét
va khai thac mo dang dit ra nhiéu thach thirc.

Do su phure tap cua loai thach hoc, d r6ng, va cac yéu t6 khac,
viéc mo ta mdi lién hé trong mo hinh tinh toan vat 1y thach hoc cua da
cacbonat 12 mdi quan tim dic biét cla cac cong ty dau mo. Nghién
ctru cho thay viée sir dung cac k¥ thuat hoc may giup mé ta dic tinh
tang chira voi do tin c@y cao hon so v6i phuong phap truyén théng.

M6 CX nim & phia Nam bé Song Hong, trén d6i nang Tri Ton
v0i da chira cacbonat tudi Mioxen giita, dang d6i mat v6i nhimg thach
thirc vé tinh khong dong nhat cao ctia da chira cacbonat. Chinh vi vay,
viéc nghién ctru dé 1am sang t6 cac thong s vat 1y thach hoc cua da
cacbonat mé CX, st dung toi da tai liéu phan tich mau 15i va tai liéu
DVLGK cung nhitng phuong phép tinh toan hién dai, trong d6 c6 Hoc
may la thyc sy can thiét va c6 y nghia.

1. Tong quan vé tinh hinh nghién ciru trwé'c diy va nhikng
van dé méi ciia dé tai nghién ciru nay dit ra so véi cc
nghién ciru truée day

11 Tinh hinh nghién ciru é nwéc ngoai
Vi tinh quan trong cta da chira cacbonat va sy phuc tap cua

chung, nghién ctru vé mo ta dic tinh ting chira cacbonat tir 1au rat duoc

cac nha khoa hoc, cac cong ty dau khi nudc ngodi coi trong. Cac

nghién ctru ctia Archie (1952), Dunham (1962), Lucia (1987), G.V.

Chilingarian (1992, 1996), Pittman (1971, 1992), Amaefule (1993) ...

déu nhan manh sy khong dong nhét cia da chira cacbonat va sy can

thiét ctia viéc phan loai chung.

Céc nghién ciru duoc cong bb trén céc tap chi dau khi uy tin
SPE, AAPG, ... tap trung vao viéc danh gia céc rui ro trong tinh toan
d6 bdo hoa nude va dé xuat cac phuong phap thay cho sir dung cong



thirc Archie, d¢ xuat cic phuong an khac nhau nham ting tinh chinh
xéc trong du bao do thim trong da cacbonat.

Theo thoi gian, sy tién bo trong khoa hoc ki thuét da thuc dély
viéc 4p dung cac cong cy tinh toan mém vio qué trinh mé ta dic tinh
tang chira da cacbonat, str dung cong nghé thong minh dé du bao dic
tinh tang chira.

1.2 Tinh hinh trong nwéc

Mic du con han ché vé sb lugng phat hién dau khi trong da
chira cacbonat tai cic bé trAm tich & Viét Nam, nhung nhiéu nghién
ctru di tap trung vao phuong phap mé ta dic tinh tang chta cua loai
d4 nay. Nhitng nghién ctru ndy da chi ra su can thiét cia viéc phan loai
da chtra cacbonat, dac biét la phan loai da theo don vi dong chay thuy
luc (HFU), ciing v&i du bao nhém da chira va do thim cua da. Tuy
nhién, hau hét chi tap trung vao viéc st dung phuong phap nhu hoi
quy tuyén tinh va mang no-ron nhén tao.

Véi sy phat trién ctia khoa hoc k¥ thuat, cac phuong phéap hoc
may ngdy cang dugc chi ¥ va phat trién. Cac thuét toan hoc may khong
chi giup phan chia nhém dir 1iéu, ma con cung cip du bao dang tin cay
hon vé& cac nhom da chura. O khu vyuec mo CX, mic du dic tinh tang
chtra d4 cacbonat tudi Mioxen gitra da dugc nghién cuu, thé hién mot
phﬁn thong qua bao cao tritr lwgng clia md, tuy nhién, cho tdi nay, cac
nghién ctru chuyén sau chii yéu tap trung vao nghién ciru qua trinh
thanh tao va phat trién ctia hé cacbonat Mioxen s6m, cdc nghién ctru
lién quan dén sinh tuéng hay dia tang phén tap cua d4, ... Cac nghién
ctru chuyén sau lién quan dén phan nhom da chtra, xac dlnh d6 tham,
dd bao hoa nudc cua da chura lai chua that sy dugce luu y quan tdm
dtng murc.

Do d6, trong khudn khd nghién ctru, Tac gia s& di theo hudng
lam sang td cac phuong phap gitp phén chia da chira cacbonat theo
don vi dong chay, du bao do thdm cua da chira st dung cac phuong
phéap Hoc may va ap dung két qua vao xac dinh d6 bdo hoa nudc cho
tang da chua cacbonat tudi Mioxen gitta mo CX, tap trung vao céac
gieng da khoan trén mo.

2. Muc tiéu nghién ctru

Ap dung phuong phap hoc mdy phén chia va du bao nhom
don vi dong chay, do thim va ap dung két qua vao dy bao do bao hoa
nude cho via chira da cacbonat. Két qua sé gitip nang cao hiéu qua xay



dung mo hinh dia chét, cling nhu md hinh khai thac, du bao san luong
khai thac va danh gia trir luong cua moé duogc chinh xac hon.
3. Cic luin diém bao vé

Luan diém 1: Ap dung hoc mdy c6 y nghia quan trong trong
qué trinh mé ta dic tinh ting chtra. Cac phuwong phap hoc may khong
giam sat da cho phép nang cao hiéu qua va tdi uvu phan chia 5 don vi
dong chay trong ting chita cacbonat Mioxen gitra mo CX.

Luén diém 2: Ap dung cac phuong phap hoc may c6 giam sat
két hop véi két qua xac dinh cac don vi dong chay cho phép 1am ting
dd chinh xac du bao do tham, do bio hoa nudc va quy luat bién dbi
clia chung trong ting chira cacbonat Mioxen gitta mé CX. P9 thdm
thay doi trong pham vi rong tir dudi 1 mD cho dén hon 2.000 mD; d6
bdo hoa nudc (Sw) bién ddi giam dan theo chidu cao cot khi dén dudi
6% phu thudc vao cac don vi dong chay.

4. Nhirng diém méi ciia luin an

> Da chua cacbonat c6 tinh bit dong nhat cao, cac nghién ctru
chuyén sau lién quan dén mé ta dic tinh ting chira cho dbi
tuong nay ¢ Viét Nam noéi chung, ¢ khu vuc d6i nang Tri Ton
no6i riéng hién nay van con han ché. Déi voi mo CX, day la
nghién ctru dau tién chuyén sau vé mo ta dic tinh ting chira
tai mo.

> Viéc ap dung Hoc may vao nghién ctru dic tinh tang chira tai

Viét Nam con kha mdi mé, ludn an da xay dung nén chu trinh

xuyén sudt dé cai thién két qua mé ta dic tinh ting chira da

cacbonat thong qua cac cong cu Hoc may:

v' Phan loai d4 chtra cacbonat theo don vi dong chiy bang
cac phuong phap hoc may cé giam sat, trong do cé co sé
bién luén viéc lya chon phuong phap va ) lugng nhom
don vi dong chay t6i wu;

v Puara chu trinh t&i uvu du bdo nhom don vi dong chay/do
thim dua trén tai liéu DPVLGK va tai liéu phan tich mau
161 str dung cac phuong phap hoc may c6 giam sat;

v Ap dung cac két qua phan loai da chira, dy bao nhom
PVDC/dd thAm vao xay dung mo hinh du bao d6 bao hoa
nude bang phuong phap tinh d¢ bao hoa nudc theo chiéu
cao xdy dung cho timg don vi dong chay, gitip giam thiéu
sai s6 do anh hudng cua cac tham sd Archie 1én két qua
tinh toan.



5.

Co s6 dir licu
Cac tai liéu st dung trong luan an da dugc thu thap st dung

bao gom:

6.

Céc nghién ctru lién quan dén dic diém tram tich cacbonat tudi
Mioxen phan phia Nam bé tram tich Song Hong;

Tai liéu giéng khoan bao gom: Tai liéu DPVLGK, tai liéu phan
tich mau 15i (gom ca phan tich mau thong thudng va phan tich
mau dic biét), mau vyun, mau suon, tai liéu thtr via, bao cao
két thuc thi cong khoan ... ciia 4 giéng khoan da khoan trén
mo CX;

Cac bao cao danh gia khu vuc nghién clru;

B6 cuc ciia luin an

Luén an dugc trinh bay qua 127 trang, 71 hinh v€, 12 bang

bicu, 1 phu luc. Ngoai phan m¢ dau va két luan, luan an dugc to chue
thanh 05 chuong phu hgp véi cac cong bo lién quan cua luédn an, voi
bo cuc nhu sau:

Chuong 1: Giéi thiéu tong quan vé khu vuc nghién ctru, cac
dic diém ting chira cacbonat tudi Mioxen giita mo CX.
Chuong 2: Trinh bay cach tiép can va cac phuong phap hoc
may; ung dung cia cac phuong phap hoc may vao mo ta dic
tinh tdng chtra, dua ra chu trinh nghién ciru. Trinh bay vé co
0 dir liéu dugc st dung cho nghién ctru.

Chuong 3: Trinh bay ndi dung két qua phan chia nhom don vi
dong chay bang cac phuong phap hoc may khong giam sat.
Chuong 4: Trinh bay noi dung, két qua du bao BPVDC/ do
tham trén tai liéu do PVLGK va mau 13i.

Chuong 5: Trinh bay noi dung, két qua xay dung mé hinh du
bao do bao hoa nudc dua trén mo hinh do bao hoa nudc theo
chiéu cao cho mdi BVDC.



q CHUONG 1 -
TONG QUAN VE KHU VU'C NGHIEN CU'U

1.1 Vi tri va dic diém dia chat khu vuc nghién ciru

Mo CX nim & ving phia Nam bé Séng Hong, nam doc trén
dia liiy Tri Toén theo hudng Tay Béc - Dong Nam trén ving bién ngoai
khoi Pa Ning, cach bo bién gitta tinh Quang Nam va Quang Ngi
khoang 80km (Hinh 1.1).

10 1o

,+ TRUNG Quoc
/

Tring phin di

Bélg Tri Ton

5 W —
i e et [@5D curtvinmnoium S ving strkziim et |

Hinh 1.1: Vi tri mé CX va cac giéng khoan I4n can (trén nén ban d6
cac bé tram tich Kainozoi & Viét Nam - theo Phan Trung Dién)
1.1.1 Pic diém céu kién tao
Phan phia nam ciia bé tram tich Séng Hong bao gdm cac don
vi ciu triic bac 2 nhu thém Pa Néng, dia hao Quang Ngai, d6i nang



Tri Tén va triing phan di Pong Tri Ton, chiu anh hudng ciia cac yéu
t6 kién tao tir cac dut gy 1on nhu Séng Hong, Song Ma va Rao Nay
trong d6 doi nang Tri Tén 1a ddi cao cia Méng, c6 chidu dai khoang
hon 500 km va 1a phan phat trién rong nhét va cao nhét ¢ cac Lo 121-
120. Puoc phu béi cac 16p tram tich hat vun Oligoxen va cac khbi xay
cachonat - am tiéu san ho Mioxen.

1.1.2 Pic diém dia ting tram tich

Khu vuc phia Nam bé Séng Hong gém céc phan vi dia tang
sau: ba mong trude Kainozoi; Tram tich Oligoxen - H¢ tang Bach Tri;
Hé tang Séng Huong - Mioxen dudi; HE tang Tri Tén - Mioxen glua
Hé tang Quang Ngii - Mioxen trén; Tram tich Plioxen - D¢ tr H¢ tang
Bién Pong. Trong d6 dbi twong nghién ciru nim ¢ Hé tang Tri Toén -
Mioxen gitra.

Heé tang Tri Tén ndm bét chinh hop trén hé ting Séng Huong.
Bao gém tram tich hat min hai bén dia lity Tri Ton va d4 cacbonat day
t61 vai trim mét trén dia Iy Tri Ton. M6i truong tram tich chu yéu 1a
bién nong, thém bién va dong bang ven bién.

1.2 Pic diém tang chira cacbonat tudi Mioxen giita mé6 CX

1.2.1 Co ché thanh tao

Déi nang Tri Ton hinh thanh trong thoi ky Eoxen - Oligoxen
som thong qua qua trinh tach giin mé bé Séng Hong, tao nén dia hao
va dia lily. Chuyén dong kién tao Mioxen sém duoc dic trung béi gidn
day va mé rong bién Dong, diéu nay giam nhiét d6 va dang cao muc
nude dai duong, tao diéu kién thuan lgi cho hinh thanh cacbonat trong
hé tang Song Huong. Trong giai doan Mioxen gitra, thém luc dia tiép
tuc lin chim va cao trao bién tién, tao nén d4 voi khbi xay am tiéu sinh
vat trong hé tang Tri Ton.

Qua4 trinh bién dbi thtr sinh gdm rira liia, hoa tan, nén ép, nut
ne, tai két tinh, dolomit hoa tao ra cac loai do rong khac nhau nhu d§
rong giira hat, do rong trong hat, do rong két tinh, do rdng nirt né.

1.2.2 Pac diém da cacbonat tudi Mioxen giita moé CX trén
tai li¢u giéng khoan

Cho dén nay trén khu virc moé CX da khoan tong cong 4 giéng
khoan trong d6 cac giéng GK2, GK3, GK 4 c¢6 dii cc tai liéu phan tich
mau 151 va ¢6 s6 liéu do PVLGK chét lugng tot.

Da chira cacbonat tudi Mioxen giira khu vuc mo CX ¢6 tinh
thim chura tt, bién d6i trong khoang rong (d6 rdng tir vai % dén hon



30% voi nhi?eu dang do rong: giira hat, hang hdc, pﬁ’t né; do thAm tir
dudi ImD dén hon 2.000mD), c6 tinh bat dong nhat cao (Hinh 1.8).
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Hinh 1.8: Quan hé rong — thdm tir két qua phan tich mau 15 trén mo
CX
. Két qua phan tich mAu dic biét cho thdy hé sé xi mang m va
hé so bdo hoa n thay doi trong khodng 16n: m thay doi tr dugi 2 cho
dén hon 2.8 véi gid tri tdp trung chu yeu trong khodng 2,2 - 2,5; n thay
d6i tir 1,9 cho dén hon 3,0 v&i gia tri tap trung chii yéu trong khoang
2,2 —2.,5. Piéu nay cho thy sy phtic tap ctia hinh thai 15 rong.

~ _CHUONG2 ]
PHUONG PHAP VA CO SO DU LIEU NGHIEN CUU

2.1 Phan chia da chira cacbonat
i) Phan loai da chira (carbonate classification)

ba cacbonat dugc phan biét boi dac diém trAm tich, loai hat,
mdi trudng ling dong, ning luong cua moi trudng ling dong, thanh
phan cua da, ti 1¢ giita bun va hat va cac yéu t6 khac. Trong cac cach
phéan loai da chira cacbonat thi cach phan loai theo Folk (1959) va
Dunham (1962) duoc biét dén rong rai nhat.



Theo khong gian 15 rdng, ba (03) hé¢ théng phan loai do rong
da chira cacbonat duoc sir dung rong rii trong nganh cong nghiép dau
khi: Phan loai theo Archie (1952), Choquette va Pray (1970) va Lucia
(1983, 1995).

ii) Phan nhom da chira cachbonat (Carbonate rocktyping)
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Hinh 2.3: Uu diém va han ché cua ting dinh hudng phin nhom da
chura cacbonat (Rebelle Michel va Lalanne Bruno, 2014)

Viéc phan nhom da chira cacbonat nhin chung kha phuc tap
do tac dong phirc tap cua qua trinh thanh da 1€n mang ludi 16 rong.
M&i nha thau, mdi nha nghién ctru giai quyét vin dén phan nhom da
theo cach riéng ctia minh. Hinh 2.3 thé hién cac xu huong phan nhom
d4 chira cung cac uu va nhuoc diém cua cac phuong phéap nay.

Mot s6 phuong phap phan nhom thuong duoc sir dung trong
md ta dic tinh da chira cacbonat, co thé ké dén phuong phap Lucia
(1983, 1995), phuong phap Winland R35, phuong phap Pittman, ... va
thong dung nhét 13 theo Pon vi dong chay (BVDC).

Phdn nhom da chira theo DVDC (Hydraulic Flow Unit - HFU)
Mot don vi dong chay dugc dinh nghia 1a mot thé tich da chtra
ma trong d6 cac dic tinh dia chat kiém soat dong chay chét luu nhat
quan va co6 thé dy doan duoc va tach biét so v6i dic tinh ciia don vi
khac cua da (Ebanks va nnk, 1984).
Tir cong thirc gbe Kozeny - Carman, Amaefule va cic cong su
(1993) gidi thidu hai yéu t6 hd trg: PHIZ - d6 rong chuin héa va RQI



- chi sb chat lugng da chira va dua ra mot cong thirc méi xac dinh Chi
béo dong chay (FZI) dwa trén mbi quan hé giita do rong va do tham,
dépg thoi chinh xac udc luong chat lwong da chira cho mdi BVDC cu
the.

Do tham duogc tinh theo timg DVDC bang cach sir dung gia tri
trung binh FZI (FZI_mean) cia DVDC 4y vao cong thirc sau:

k = 1040 * FZI_mean? * (1_%33 > (2.10)

Tac gia lwa chon tiép can viéc phan nhém da chira theo Pon
vi dong chay cho ddi twong nghién ctru boi cic nguyén nhén:
1. Phan chia Pon vi dong chay c6 lién hé mat thiét giita phan
khong gian 16 rdng va tac dong ciia n6 1én dong chay chat luu;
2. Mbi Pon vi dong chay dugc kiém soat boi dic diém dia chat
nhit dinh va téch roi nhau.
3. Khi da phan dugc nhom Pon vi dong chay va du bdo dugce su
phan b6 ctia cac Pon vi dong chay thi viéc mé ta dic tinh tang
chira rat thuan tién: du bao do tham, xay dung mé hinh d6 bao
hoa nuée cho timg nhom Pon vi dong chay.... tiép dén 1a xay
dung cac mo hinh dia chit, mé hinh dong luc hoc phuc vu cho
viéc tinh toan trit lugng, du bao Kkét qua khai thac dugc chinh
xac hon.
4. Tai khu vire mé CX chua c6 cac nghién ctru vé viée phan chia
nhom da chira theo Pon vi dong chay.
2.2 Ung dung hgc may phan loai PVDC va du bao d9 thim ciia da
chira cacbonat

Trudce day, phuong phap phan nhom Pon vi dong chay thuong
su dung cac ky thuét truyén thong nhu dd thi phan bd xac sudt hodc
d6 thi tan suét, tuy nhién, cac phuong phap nay co nhiéu han ché nhu
kh¢ khan trong viéc phén tach s6 nhom va cac thanh phan ciia nhom.

Ddi véi viee du bao nhoém da va dic tinh vat 1y thach hoc cia
da trén tai licu PVLGK trudc day, thuong st dung md hinh thuc
nghiém c6 sin hodc ap dung mo hinh héi qui tuyén tinh don gian (logK
= aPHI + b). Tuy nhién, cac mo hinh nay c6 thé mang lai sai sb 16n
khi ap dung cho da chua phuc tap nhu cacbonat.

Ngay nay, su tién bo trong linh viuc Hoc méay di dugc dua vao
mo ta dac tinh tf?mg chtra, dac biét 1a trong viéc phan loai va du bao
nhom d4 chira, mang lai nhiing két qua tich cuc.
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Hoc mdy 13 m0t nhanh ctia tri tué nhan tao, né c6 kha nang tu
hoc héi dua trén dir liéu dua vao ma khong can phai dugc 1ap trinh cu
thé.

C6 hai cach phd bién phan nhém cac thuat toan Hoc may: mot
l1a dya trén chic nang (function), hai 1 dua trén phuong thirc hoc
(learning style) ctia mdi thuat toan (Hinh 2.6).

HOC MAY
) /\
HOC HOC
L CO GIAM SAT ) . KHONG GIAM SAT
- = 3 4
PHAN 1 JOAI - HOI QUY - XEP NHOM -
| CLASSIFICATION | REGRESSION CLUSTERING
'I'hll-:asal:znn]ﬁn}l::; loai [ Héi qui tuyén tinh ] | K-Means, K-Medoids
[ Thudt todn King gieng gin A M hinh tuyen tinh tong [ Phan _"""m mér - C means
nhit Nearest Neighbor quat hoa - GLM J L Fuzzy C-means
Phin tich biét s6 Hbi quy qua trinh ( Phin ¢ﬁp phin cym
Discriminant Analysis (Jamﬁmll Process Ward's Hierarchical

&
My vec-tor hé tro -
| Support Vector Machine |

( Ciy quyet tdinh—
Decision Tree

[ Thuat todn tip hep
| Ensemble algorithms

[ Ma ang no-ron nhin tao |
Neural Networks

Du bao Pon Du bao FZI/ Phian nhom Pon
vi dong chay Du bao do thim vi dong chay

Hinh 2.6: Phan nhém cac phuong phap hoc may

Theo phuong thirc hoc, cac thuét toan Hoc may thuong duogc
chia lam 2 nhém chinh: Hoc ¢é giam sat (supervised learning), hoc
khong giam sat (unsupervised learning).

Hoc cé gidm sdt 13 thuat toan dy doan dau ra (outcome) ciia
mdt dit 1iéu méi (new input) dua trén cip (input, outcome) da biét tir
trude. Cap dir liéu nay con duoc goi la (dir liéu, nhdn) tic (data, label).
Céc thuat todn hoc co6 gidm sat dugc phan thanh Phan loai
(classification) 4p dung cho sd li¢u roi rac nhur Pon vi dong chay va
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Hoi quy (regression) ap dung cho sd liéu lién tuc nhu Chi bao dong
chay FZI hay Do tham.

Hoc khéng giam sdt 13 thuat toan ma khong biét trude duoc
outcome hay nhan ma chi c6 dit liéu dau vao. Thuat toan s& dua vao
cdu trac dir liéu dé thuc hién cong viéc nhu phan nhém (clustering)
hodc giam s chiéu cua dir liéu (dimension reduction) dé thuan tién
trong viéc luu trit va tinh toan. Cac thuat toan nay dugc ap dung vao
Phan nhom don vi dong chady dua trén sb licdu phan tich mau 15i
FZI_core.

2.3 Du bao d¢ bao hoa nuéce

Do bao hoa nude khong chi phu thude vao cac yéu to trong
cong thirc Archie nhu d6 rong, tudng da, ma con lién quan dén cau
trac 10 rong, d6 sét, va do thim udt. Dm v6i da chira cacbonat, nhiing
yéu t6 nay khong dong nhit, yéu cau sir dung phuong phap thay thé
cho phuong phép truyén thong.

Mot trong nhitng phuong phap nay la st dung phuong phap
d6 bio hoa nudc theo chiéu cao, hay Saturation Height Function, dua
trén mdi quan hé giita 46 bdo hoa nudc (Sw) va ap suat mao dan (Pc).
Phuong phép nay gitip du bao do bao hoa nudc ¢ moi diém trong mo
dua trén d6 cao so voi muc nuée tu do, do rong va do thAm cua da
chtra. Pé dam bao do chinh xac khi du bao Sw cho d4 chaa phuc tap
nhu cacbonat thi ham quan h¢é Pc = f(Sw) phéi dugc xay dung cho
tung Pon vi dong chay (Hinh 2.14).

[ PONVIDONG CHAY |

[3](2] [1]

Hydrocarbon

Chiéu cao so véi muc nudc tu do

Nudce

Swirr

FWL —»

A-'\p suat mao dan Pc hodc h- dd cao so véi FWL

o0 D C

0 Do bdo hoa nude (%) 100

FWL — Muc nuée tu do Schlumberger

Hinh 2.14: M6 hinh phuy thudc gitta d6 bao hoa nudc Sw va chiéu
cao so vai muc nudce tu do h
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2.4 Chu trinh nghién ciru

BUGC 1 \ PHAN NHOM DPON VI DONG CHAY || BUGC 2 DU BAO BVDC - PQ THAM
| TAI LIEU MAU LOT TL MAU LOI+ LOG

| HOC MAY KHONG GIAM m HOC MAY CO GIAM SAT
Luya chon s Lara chon so Lua chon so Luya chon so - - -
nhém t6i i nhém 16 1 nhom ti wu nhom toi wu

lll'U Pred FZI Pred
K_pre_Kmeans | | K_pre_Word ‘ K_pre FCM ‘ K_pre_SOM ‘ v
| K_Pred_H_FU \ \ K Pred FZI | | K_Pred
: ]
. i - . So sinh :

HFU log/K log

Buwde 3: Du bao Sw theo
Saturation Height Function

Hinh 2.15: Chu trinh nghién ctru 4p dung cho luén éan

Tt viéc phan tich cac phuong phap nghién ctru nhu & trén, tac
gia dé xuit chu trinh nghién ctru 4p dung cho luan an gém 3 budc
chinh nhu sau (Hinh 2.15):

- Budc 1: Phan nhém DVDC st dung cac phuong phap hoc
méay khong giam sat (phuwong phap K-means, phan cip phan cum
Ward, phan cum m¢ C-means, mang no-ron tu t chirc SOM)

- Budc 2: Dy bao do thim/nhom DVDC bang cac phuwong phap
hoc may c6 giam sat (Cay quyét dinh, May vec-to hd tro, KNN, thuat
toan tap hop, Mang no-ron nhéan tao, Hoi qui qua trinh, ...)

- Budc 3: Du bao d¢ bao hoa nudc Sw str dung mo hinh d¢ bao
hoa theo chiéu cao xdy dung cho timg PCDC.

2.5 Co s6 dir li€éu nghién ciru

Dit liéu chinh sir dung cho nghién ciru bao gdm s6 liéu thu
thap dugc trong cac giéng da khoan trong mo, bao gdm: i) cac duong
do PVLGK co ban voi chat luong tdt; ii) tai liéu phan tich mau 13i
(bao gdm hon 1.000 mAu phan tich mau thong thuong, 152 mau phan
tich dic biét); ngoai ra tic gia c6 tham khao thém nhiéu tai liéu nghién
ctru khac trong d6 cé céc tai liéu bao cao sinh dia t?mg thuc hién cho
cac giéng khoan.
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CHUONG 3
UNG DUNG CAC PHUONG PHAP HQC MAY PHAN NHOM
PON VI DONG CHAY

3.1 Ung dung hoc may khong giam sat trong phian nhom da chira
cacbonat theo don vi dong chay

Mot sé phuong phap hoc may khong giam sat co tinh tng
dung cao dugc sir dung trong dé tai nghién ctru bao gom phuong phap
phan cum K-means, phuong phap phan cdp phan cum Ward, mang
No-ron tu t6 chirc (Self-Organised Map - SOM) hay phuong phap
phan cum mo Fuzzy C-Means (FCM) ... nham dam bao tinh khach
quan va su chinh xac trogn phan nhém DVDC.

S6 nhom BVDC tbi wu duogce lya chon dya trén phuong phap
diém khuy tay trén d6 thi quan hé Binh phuong hé s trong quan - R2
hay Cin bac hai trung binh binh phuong sai s6 - RMSE cuia gia tri Do
tham dy bao sau khi phan nhom DVDC véi gid tri d6 tham mau 15
v6i s6 lugng nhom n (dd thi n-R2, d6 thi n-RMSE) xay dung cho timg
thuat toan.

3.2 Két qua phan nhém PVDC cho ddi twgng nghién ctru

Sau khi téng hop va loai bo cac diém ngoai lai, tong cong 997
diém mAu ctia 3 giéng khoan GK2, GK3, GK4 dugc dua vao phan tich
dé phan nhém DVDC.

Bang 3.1 cho thiy tuy R2 va RMSE & cac phuong phéap khong
c¢6 su khac biét 16n, cac phuong phap déu cho két qua tinh do tham
K pred c6 twong quan cao voi do thim miu 16i K_core va ¢o gia tri
RMSE thap, trong d6 phuong phap phan cum K-means véi 5 BVDC
cho gia tri R2 cao nhit va RMSE thap nhit do d6 két qua phan nhém
dua trén phuong phap K-means véi 5 DVDC s€ dugc str dung cho cac
budc tiép theo.

Bdng 3.1: So sanh két qua phian nhom PVDC sir dung cdc thudt todn

Hoc may
K-means FCM Ward SOM
(5 PVDC) (4 PVDC) (5 PVDC) (4 DVDC)
R2 0.9730 0.9562 0.9708 0.9558
RMSE 0.1459 0.1840 0.1505 0.1851
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Hinh 3.4: Két qua lua chon s6 nhom va két qua phan nhom theo 5
DBVDC theo phuong phap K-means

Cac gia tri chi bao dong chay FZI-mean cho ting DVDC dugc
thé hién trong bang 3.2 dudi déy:

Bang 3.2: Bang phdan nhom DVDC theo gia tri FZI theo thudt todn

K-means

HFU1 | HFU2 | HFU3 | HFU4 [ HFU5
Khoing gia | 0.2243- | 05795- | 0.9374- | 1.50- 2.811-
tri FZI 0.5795 0.9374 1.50 2811 10.2688
Gid tri FZL 1 o 1033 | 07566 | 1.1915 | 19679 | 4.4991
trung binh
Méi auan he | KF204-37 | K=595.34 | K=14764 | K=40013 | K=2105L.
Rina i | B*PHINGI( | 1*PHING/( | 6*PHIN/( | B*PHIN/( | 6*PHINS(

ong - ThAM | 4 pHNA2 | 1-PHI2 | 1-PHIA2 | 1-PHNA2 | 1-PHI"2

Su khac biét giita cac don vi dong chay c6 thé nhan dién trén
tai liéu lat mong. Hinh 3.9 the hién mét s6 hinh anh phan tich lat mong
dai dién cho cac don vi dong chay.




15

GK4 <1489 77m
PH1 /0,29, K 1015mDy FZT4 548

GK4'1330.3Fm
. 'PH1 028 K450, EZ11.0236 '+

Kmeans # Number HU = 5

Hinh 3.9: Mot s6 phan tich 1at mong dai dién cho cac DPVDC tai cac
giéng mo CX

Méi quan hé rdng — tham duogc kiém soat boi loai 16 réng va

su lién thong giita cac 16 rong. O hinh 3.9, ta thay khi lugng bun/xi-
mang tang, do rong giam; khi luong hat tang, mirc d¢ dolomit hoa tang
thi do rong tang. Tuy nhién dleu nay khong dong nghia v6i viéc tang
twong ung cta do thim, mdi quan hé nay khong tuyen tinh ma phu
thudc vao timg don vi dong chay. O cung khoang d¢ rdng, gia tri do
thim s& c6 xu hudng ting dan tir HFU 1 dén HFU 5, diéu nay xay ra
do su ting dan cta qué trinh hoa tan tir HFU1 dén HFU5 dan dén su
lién thong giira cac khong gian 16 rong. Chat lugng da chira ting dan
tir HFU 1 dén HFU 5 theo gi4 tri ting dan ctia chi bao dong chay FZI.
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’ CHUONG 4
DU BAO PQ THAM UNG DUNG CAC PHUONG PHAP HQC
MAY

4.1 Ung dung hoc may cé giam sat trong du bao PVDC/dd tham

Vi céac thuat todn hoc may c6 giam sat, do tham K _pred co
thé duoc du bao truc tiép tir quan hé mau 18i - logs, hodc gian tiép
thong qua viéc du bao cac gid tri chi bao dong chay FZI pred hay
nhom don vi dong chay HFU pred, sau d6 str dung mdi lién hé rong
— thAm cho mdi BVDC ¢6 duoc tir budce 1 dé tinh ra do thAm. Nham
c6 két qua khach quan nhét, tac gia thyc hién viéc du bao do thAm
bang tat ca cac phuong an trén, sau d6 so sanh va lya chon phwong an
tot nhét.

Céc phuong phap Hoc may c6 giam sat phd bién hau hét déu
dugc str dung & nghién ctru nay, c6 thé ké dé dén: mé hinh cay quyét
dinh (Decision Tree), Phuong phap rung cay tang cuong (Boosted
Tree), mang no-ron nhan tao (ANN), May vec-to hd trg (SVM), hoi qui
qua trinh Gaussian ...

4.2 Két qua dy bao nhém PVDC/d) thim

Tac gia 1an luot thuc hién viée du bao gia tri Chi bao dong
chay FZI pred, du bao nhém PVDC HFU pred, du bao do thim
K pred trén cac duong do DPVLGK co ban thong qua cac budc sau:

i) Chudn bi so ligu ddu vao: cic tai liéu phan tich mau 15i va tai
litu do PVLGK duoc dua vé cung do siu (depth matching), duoc
kiém tra ki dé loai bo cac diém ngoai lai (bang cach kiém tra truc quan
trén bang dir liéu, trén biéu dd va sir dung thuat toan Nhan t6 ngoai lai
cuc bo - Local Outlier Factor dé loai cac diém ngoai lai), va kiém tra
tinh twong quan cua cac dudng logs véi sé liéu can duy bao.

i)  Day mdy:

Pau vao la cac duong cong DPVLGK: Gamma ray - GR, Dién
tro sau - RD, Dién tré nong - RS, Vi dién tré - MSFL, Mat d6 - RHOB,
Do rong Neutron - NPHI, Siéu 4m song nén - DTC, Siéu 4m séng
ngang - DTS. S6 liéu giam sat (Supervised data):
FZI_core/HFU_core/K_core. S6 lidu dau ra:
FZI_pred/HFU_pred/K_pred. Bang 4.1, 4.2 14 bang két qua xac thuc
va thir cac thudt toan str dung dé du bao Chi bao dong chay FZI Pred,
d6 thim K_Pred va nhém DVDC HFU_Pred.
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Bdng 4.1: Bang két qua si dung cdc thudt todn Hoc may dé diw béo
FZI Pred, K_Pred

DU BAO CHI BAO DONG DU BAO PQ THAM
CHAY FZI_PRED K_PRED
Can béc 2 Can bac 2
No Mé hinh trung binh. Do twong trung b‘mh. Do twong
phuong sai guan R2 phuong sai quan R2
56 RMSE s6 RMSE
Xac , Xac . Xac . Xac .
thue | TR | e | THE [ g | ThiE | o | Thie
1 N Linear 0.895 | 0.732 | 0.502 | 0.484 | 0.516 | 0.463 | 0.679 | 0.717
2 Ht‘l’l‘ ‘é!zy Interactions | 0.933 | 0.678 | 0.459 | 0.557 | 0.504 | 0.418 | 0.693 | 0.77
3 ﬁ-‘rflh Robust 1.120 | 0.843 | 0.220 | 0.315 | 0.518 | 0.459 | 0.677 | 0.723
4 Stepwise | 0.905 | 0.687 | 0.491 | 0545 | 0.512 | 0.463 | 0.684 | 0.718
5 Cay Fine 0.616 | 0.549 | 0.764 | 0.709 | 0.481 | 0.332 | 0.722 | 0.855
6 quyét Medium 0.736 | 0.615 | 0.663 | 0.636 | 0.481 | 0.355 | 0.721 | 0.834
7 dinh Coarse 0.816 | 0.672 | 0.587 | 0.564 | 0.543 | 0.437 | 0.644 | 0.749
8 Linear 1.002 | 0.755 | 0.376 | 0.450 | 0.518 | 0.461 | 0.676 | 0.72
9 May Quadratic | 0.872 | 0.609 | 0.527 | 0.642 | 0.489 | 0.394 | 0.712 | 0.795
10 | vec-to Cubic 0.904 | 0.490 | 0.492 | 0.769 | 0.614 | 0.32 | 0.546 | 0.865
11 | hdtre Fine 0.802 | 0.453 | 0.600 | 0.803 | 0.432 | 0.282 | 0.775 | 0.896
12 | SVM Medium 0.871 | 0.567 | 0.528 | 0.690 | 0.457 | 0.35 | 0.748 | 0.839
13 Coarse 1.026 | 0.761 | 0.345 | 0.442 | 0.523 | 0.454 | 0.67 | 0.729
14 T}luég Boosted 0.583 | 0.507 | 0.789 | 0.752 | 0.428 | 0.343 | 0.779 | 0.845
15 m?,';; | Bagged | 0.605 | 0494 | 0.773 | 0.764 | 0.416 | 0.287 | 0.792 | 0.892
16 | Hbiqui Exf)g‘rj]z;‘:ial 0539 | 0.487 | 0.819 | 0.772 | 0.416 | 0.286 | 0.791 | 0.892
17 qua Matern5/2 | 0.494 | 0479 | 0.848 | 0.779 | 0.361 | 0.267 | 0.843 | 0.906
18 Gt;‘f;‘i o | _Exponential | 0459 [ 0.395 | 0.869 | 0.850 | 0.320 | 0.235 | 0870 | 0927
19 n Rational | 4 463 | 0423 | 0.867 | 0.828 | 0.323 | 0.235 | 0.860 | 0.927
Quadratic
20 Narrow 0.694 | 0593 | 0.701 | 0.661 | 0.454 | 0.352 | 0.752 | 0.837
2l |\ Medium 0.669 | 0555 | 0.722 | 0.703 | 0.452 | 0.337 | 0.754 | 0.851
22 W;mgn Wide 0.632 | 0.458 | 0.752 | 0.798 | 05 | 0.341 | 0.699 | 0.846
23 Bilayered | 0.882 | 0.593 | 0517 | 0.661 | 0.449 | 0.38 | 0.757 | 0.81
24 Trilayered | 0.654 | 0.834 | 0.734 | 0.329 | 0.481 | 0.315 | 0.721 | 0.869
Badng 4.2: Ket qua sw dung cac thudt toan Hoc may dé dp bao
HFU_Pred
STT M hinh ___ Dochinhxic (%)
S0 liéu xac thuc S6 liéu thir
1 . P Fine 70.7 79.1
2 Cag.q‘l‘ly“ Medium 63.1 64.7
3 n Coarse 54.9 51.4
4 Discriminant Linear 55.9 55.8
5 seriminan Quadratic 58.7 60.6
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STT Mb hinh D chinh xdc (%)
S0 liéu xac thuc So liéu thir
6 Logistic Eff:;:lent Logistic 108 150
egression
7 . Gaussian 52.1 57.0
8 Naive Bayes Kernel 58.2 63.9
9 Linear 57.4 58.6
10 . x Quadratic 69.8 775
11 | Mdyvec-torho Cubic 78.9 80.3
12 St\l;(i{/l Fine Gaussian 75.8 82.3
13 Medium Gaussian 64.4 66.3
14 Coarse Gaussian 51.1 52.2
15 Fine 80.5 85.9
16 Medium 62.7 67.5
17 Lang gieng Coarse 49.2 51.8
gan nhat -
18 KNN Cosine 65.4 67.9
19 Cubic 63.0 69.9
20 Weighted 80.7 85.9
21 Boosted tree 69.1 73.9
22 Bagged tree 81.7 84.3
23 Két hop Subspace discriminant 55.2 55.0
24 Ensemble Subspace KNN 78.7 85.1
25 RUSBoosted tree 67.6 70.3
26 Optimizable 82.5 85.9
27 Narrow 69.0 70.7
28 Medium 77.0 81.5
29 Mang no-ron Wide 79.4 85.9
30 Bilayered 72.2 775
31 Trilayered 78.1 79.5

Theo két qua day may, phuong phap Hoi qui qua trinh
Gaussian Exponential duoc Iwa chon dé ap dung cho dy bao Chi bao
dong chay FZI pred va du bao d6 thim véi d6 twong quan R2 cao nhit
va gia tri RMSE thép nhat cho ca s lidu xac thuc va sd liéu thu;
phuong phap Két hop optimizable duoc lya chon dé du bao DPVDC vi
cho dd chinh xéac cao nhit & ca sd liéu xéac thuc va s liéu thr.

iii) Ap dung mé hinh cho toan b lit cit cachonat

Cac mo hinh dugc lya chon dugc ap dung cho toan bd 14t cit
cacbonat dbi tugng nghién ctru. Hé sb tuong quan giita do thim du
bao tir cac phuong phap khac nhau theo chu trinh ¢ budc 2 ctuia chu
trinh nghién ctru dugc thé hién ¢ cac bang 4.4 dudi dy:
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Bdng 4.4: Bang so sanh hé sé twong quan gitta do tham dy bdo tir
cdc phuwong phap khdac nhau so voi giad tri do tham tir mdu 10i K _core

Du bio d§ C o s Dy bdo d¢ thim tir
thAim K_Pred Dy bio 49 tham két qua du bio
) o tir gid tri FZI dy - qua cur :

Phuwong phap | trwe tiép dung béo diing Hoc may nhoém HFU dung
Hoc may (K_Pred_FZI) Hoc may
(K_Pred) (K_Pred_HFU)

HE 50 twong 0.876 0.780 0.803
guan

Két qua du bao do tham truc ti€p tir phuong phép hoc may s&€
dugc sir dung tai cac budc tiép theo ctia nghién ctru vi cho do tuong
quan cao nhét.

Hinh 4.13, 4.17 thé hién két qua du bao do tham K_pred truc
tiép tir cac duong do BVLGK str dung phuong phap hoc may theo
thuét toan Hoi qui qué trinh Exponential. Ta thiy su tuong quan rat tot
giita két qua du bao va tai liéu phan tich mau 161 vo1 hé s6 twong quan
1én dén 0.876, cao hon rit nhidu so v6i hé sb twong quan chi 0.433 néu
ding phuong trinh hoi qui tuyén tinh rdng — tham don gian.

DEPTH TVDSS K_PRED_Final-HFU_PRED_K
™ hy 0 6 [0
core_HU:HFU_CORE

K_PRED_Final:K_PRED
- 10000,
core_HU-K_CORE (md)
. . . 10000

1560

1570

1540

1580 I it
1550

1590

1600

1 .
| . .
H .‘; .
l_ e
1570 1 L H

Hinh 4.13: Két qua du bao d6 tham K, nhom DVDC tai GK2
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SO SANH DO THAM DU BAO TU SO SANH PO THAM DU BAO TU
HOC MAY vOI PO THAM TU MAU QUAN HE TUYEN TiNH RONG
LOI THAM VOI DO THAM TU MAU LOI
~ R2=0.876 . - R2=0.433
= g, 3 8. :

g2 Ex

E: % .

g° » e

& ¢ £,

;I :" GK2 ;l s GK2 P
GK3 & 4 GK3 B
GK4
e

GK4

W W 00 W0 W8 W W

K ((}Rh (mD) — K_CORE (mD) -

Hinh 4.17: So sanh két qua dy bao do tl}ém tir hoc may voi phuong
phap truyén thong

) 3 . CHU:O’N G5 . .
DU BAO D(:)OBAO‘ HOA NUQC DUA,TREN DON VI DONG
CHAY VA KET QUA DU BAO PO THAM

5.1 XAy dung md hinh tinh d§ bio hoa nwéc theo chiéu cao.

Moi quan hé gitta d6 bio hoa nudc Sw v6i ap suat mao din Pc
tai dbi tuong nghién ctru duoc phan chia mot cach chi tiét theo ting
don vi dong chay.

Téng cong 5 md hinh duoc thir 4p dung bao gdbm Leverett-J,
Brook Corey, phuong phép Lamda, phuong phap Thomeer va phuong
phap Skelt-Harrison.

Theo két qua khép mé hinh, mé hinh Skelt Harrison cho sai
s6 bé nhét, do d6 mé hinh nay dugc sir dung dé xay dung mé hinh tinh
Sw cho timg don vi dong chay thuy luc (Bang 5.1).

Bang 5.1: Bang sai s6 két qua khdp mé hinh du bio Sw

Né‘;(')‘é'llh M5 hinh M&b hinh M&b hinh Skelt
J-function Lamda Thomeer Harrison
Corey
Sai s6 0.0428 0.039 0.0359 0.0878 0.0349

Két qua xdy dung phuong trinh tinh Sw theo m6 hinh Skelt
Harrison cho tirng BVDC dugc thé hién ¢ céc hinh dudi day:




21

CSW vs Normalized Pc best fit 7] CSW vs Normalized Pc model &

= Buongtheomulsi | 'z Dudng theo mau I5i

3 o

% — Dudng khép nhat % : —— Dudng khop nhét

o [

° °

o, o

8 a8

=3 3

E. E.

S o

z z
L Core water (viv) Core water ion (viv)——]

+  PC_IFT1 = (HAFWL * (0.98152- 0.18014) * 0.0980665 * (1.0/ (50 * 1)))

© A=0992609

+ B =(0.0230608* Pow(PERM, -0.298812))

. C=1.02147

+ D=0

+ SW=Min(l, Max(0, If(B < 0 Or PC_IFT1 <=-D), 1, 1-A * Exp(-Pow(B / (D + PC_IFT1), C)))))

Hinh 5.7: Két qua xay dung phuong trinh tinh Sw cho HFU 1

CSWvs Norrr_|a[izad Pc bestfit ) CSWyvs Nompli;_ed Pc model

Budng theo mau 1 DPudng theo mau 16i

— Dudng khop nhét e DUONG khop nhét

Normalized Pc (bar)
Normalized Pc (bar)

§

(‘::ou”warllar e (v“lv) ”COI:AWTI}OI'“ uratio (l\;/v)

*  PC_IFT1 = (HAFWL * (0.98152- 0.18014)* 0.0980665 * (1.0/ (50 * 1)))

* A=0.992609

+ B =(0.0230608 * Pow(PERM, -0.298812))

¢+ C=102147

+ D=0

* SW=Min(l. Max(0. If((B < 0 Or PC_IFT1 <=-D). 1. 1 - A * Exp(-Pow(B / (D + PC_IFT1). C)))))

Hinh 5.8: Két qua xdy dung phuong trinh tinh Sw cho HFU 2

CSW vs Normalized Pc bestfit ]

CSW vs Normalized Pc model &

DPuéng theo mau I6i

Dudng theo mau I6i

= Purdng khop nhét = Dudng khép nhat

Normalized Pc (bar)
Normalized Pc (bar)

Core water ion (v/v) Core water ion (v/v)

+  PC_IFT1 = (HAFWL * (0.98152- 0.18014) * 0.0980665 * (1.0/ (50 * 1)))

.« A=0992855
+ B=(0.0252263-0.014156* Log(Squt(PERM / POR)))
« C=1.00401

« D=0

* SW=Min(l, Max(0, If((B < 0 Or PC_IFTI <=-D), 1. 1-A* Exp(-Pow(B /(D + PC_IFT1), C)))))

Hinh 5.9: Két qua xdy dung phuong trinh tinh Sw cho HFU 3
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CSW vs Normalized Pc best fit A CSW vs Normalized Pc model
= k Buong theo mau I5i < Pudng theo mau 16
3 :
% Budng khop nhat % Buodng khép nhat
a [
° °
g g
S S Y
z z A
)
Core water saturation (v/v) Core water saturation (v/v)

¢ PC_IFT1 = (HAFWL * (0.98152- 0.18014)* 0.0980665* (1.0/ (50 * 1)))
¢ A=00995728

B =(0.0176328- 0.00560397* Log(PERM))

C=0.762647

D=0
¢« SW=Min(1l, Max(0, If(B < 0 Or PC_IFT1 <=-D). 1. 1-A* Exp(-Pow(B /(D + PC_IFT1). C)))))

Hinh 5.10: Két qua xay dung phuong trinh tinh Sw cho HFU 4

CSW vs Normalized Pc best fit 2 CSW vs Normalized Pc model
Buéng theo miu 181 Buéng theo mau 18i
5 Buédng khép nhat = Buong khop nhat

= =
& &
‘B 3
k] o
= -
E E
2 2

Core water saturation (v/v) Core water saturation (v/v)

PC_IFTT = (HAFWL * (0.98152- 0.18014) * 0.0980665 * (1.0/ (50 * 1))

A_PT1 = Pow(10. -0.490762 - 2.37374 * POR)

Lambda PTI1 — 0.332301

B PTI —-0.01702

SWI_IPI2 = (0.482889 - 0.098745 * Log(PERM))

PCe_IT2 = Pow(10, -3.55136 - 0.000188502 * PERM)

G_PT2 = (0.685344 1 0.000782752* PERM)

SW = Min(Min(1. Max(0. A PT1 * Pow(PC IFT1. -Lambda PT1)+ B PT1).Min(l,
Max(0, T(PC'_IFT1 = PCe PT2, 1. SWi PT2 + (1 - SWi PT2) * (1 - Pow(Dxp(1), (G PT2 /
Ln (PCe PT2 /PC IFTINNN)

Hinh 5.11: Két qua xdy dung phuong trinh tinh Sw cho HFU 3

5.2 Két qua dw bao dd bio hoa nwée tir md hinh dd bio hoa theo
chiéu cao

Hinh 5.12 dudi day thé hién két qua tinh Sw tir cac mé hinh
xay dung cho SDVDC theo mo hinh Skelt Harrison. O phia trén déi
chuyén tiép, gia tri Sw_SHF va SwT (d¢ bdo hoa nudc tinh theo cic
duong do DPVLGK) ¢6 nhiéu diém gan nhu twong ddng, chi khac nhau
& nhimng diém c6 gia tri d6 rong thap.

O d6i chuyén tiép co su khac biét trong ddi 16n giita Sw_SHF
va SwT dac biét & GK3. Sy phan bd cta dd bao hoa nude trong doi
chuyén tiép duoc kiém soat boi su phan bd cua nhém DVDC, thé hién
chat lwong cua da chira. P9 cao ciia d6i chuyén tiép phu thudc vao
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nhém DVDC. Théng thuong & nhém BVDC c6 chét lugng kém, d6i
chuyén tiép c6 xu hudng day hon. O GK3, d6i chuyén tiép bao gdm
HFU 1-3, chu yéu la HFU 2, do d6 d6 bao hoa nudc s€ c6 xu hudng
bién ddi dan dan, giam dén theo chiéu cao so v&i muc nude tu do, chir
khong bién dbi giam dot ngdt nhu két qua tinh theo phuong phap
Archie. Do d6, két qua xac dinh gia tri Sw_SHF hop 1y hon so véi

SwT.
1 GK2 . GK3
o T e | — T

~LAANANY A

A A

Déi chuyén tiép

Hir}h 5.12: Két qua du bao Sw dya trén mo hir;h do bﬁ’o hoa theo
chiéu cao xay dung trén 5 BVDC (Sw_SHF) cho lat cat cacbonat
tudi Mioxen gitta mo CX

KET LUAN VA KIEN NGHI

1. KET LUAN
Mot s6 két luan chinh duge rat ra nhu sau:

- Cac phuong phap hoc may khong giam sat rat hiru dung trong
phén nhom don vi dong chay mot cach khach quan, chinh xéc. Phuong
phap K-means di duoc lwa chon 4p dung dé phéan chia d4 chia
cacbonat tubi Mioxen gitra mo CX thanh 5 don vi dong chay.

- Trén co s& phuong phip hoc may c6 giam sat, do tham da
duoc du bao truc tiép tir tai liu DPVLGK do trén 14t cit cacbonat tudi
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Mioxen giita mé CX vé6i d6 twong quan cao so voi két qua phan tich
mau 16i.

- Viéc ap dung 5 don vi dong chay thiy Iuc két hop voi do tham
du bao truc tiép tir tai liu do PVLGK nham tang tinh chinh xac Kkét
qua du bao dé bao hoa nudc theo mo hinh duy bao d6 bao hoa nude
theo chiéu cao 1a hoan toan phu hop ddi v6i da chira cacbonat.

Trén co s két qua nghién ciru, tac gia thiy rang:

- Pa chira cacbonat moé CX c6 tinh bat déng nhét cao, do thAm
thay d6i 1on tir rit kém dén rét tot (trong khoang dudi 1mD cho dén
hon 2.000 mD), quan hé réng - thim khéng tuyén tinh, phu thudc vao
tung don vi dong chay thuy lyc.

- Do bao hoa nudc giam dan theo chiéu cao so v&i muc nudce tu
do; gia tri d6 bio hoa nudce, chiéu cao doi chuyén tiép chiu anh hudng
cua cac don vi dong chay thuy lyuc.

Ap dung ki thuat hoc may vao mé ta dic tinh ting chira co rat
nhiéu vu diém, tuy nhién can luu y mot sd van dé sau:

- Phuong phép hoc may thuong yéu cau mot luong 16n dir ligu
dau vao dé co thé tao ra md hinh dy bao tét. Cac dit lidu dau vao can
duoc lua chon, 1am sach mot cach cin than dé dam bao chat luong.
V6i s6 lidéu mau 161, can c6 du s6 liéu dai dién cho timg nhém DVDC
thi két qua phan chia va du bao PVDC méi du chinh xac va khach
quan.

- Céc phuong phap hoc may cé giam sat va khong giam sat khac
nhau cho két qua rat khac nhau tiry thudc vao timg bd sb liéu. Do d6
can c6 sy thir nghiém nhiéu phuong phap khac nhau dé Iya chon
phuong phap phi hop véi b sd liéu ¢ duge ¢ khu vue nghién ciru.

2. KIEN NGHI
Vi cac két qua nghién ctru da dat duoc, tac gia kién nghi:

- Ap dung phan chia don vi dong chay thuy luc bang phuong
phap hoc may khong giam sat voi két qua du bao d6 thim bang phuong
phép hoc may cé giam sat vao xac dinh d¢ bao hoa nudc cho da chira
cacbonat ¢ khu vuc khac.

- Nghién ctru thu nghiém ap dung h¢ phuong phap nay cho cac
loai d4 chira khac (da mong nirt né, cat két c6 do bat dong nhat cao ...).
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