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TOM TAT

Bai béo trinh bay tong quan vé phuong phap nghién ctru va quy trinh xay dung m6 hinh hé thong dau khi
nham phuc vu dénh gia tiém nang dau khi va giam thiéu rui ro tham do. M6 hinh hé thdng dau khi duoc
xdy dyng trén phan mém PetroMod thong qua tich hop cac dir lidu dia chat, dia héa, dia vat 1y, dia tang va
lich sir kién tao dé mo phong qua trinh sinh, di cu va tich tu hydrocarbon theo thoi gian dia chat. Quy trinh
xdy dung m hinh bao gom thu thap va chuan hoéa dit liéu dau vao, xdy dung mé hinh 1D d¢ hiéu chinh lich
sir chon vili va trudng thanh vat chat hiru co, thiét 1ap mo hinh 2D-3D, mé phong qua trinh sinh dau khi va
di cu hydrocarbon, sau d6 kiém tra va hiéu chinh bang cac dit liéu thyc té nhu nhiét d6 va dé phan xa
vitrinite. Cac phuong phap mé phong di cu dau khi nhu Darcy, Flowpath, Hybrid va Invasion Percolation
duoc ap dung de déanh gia hudng di cu va vi tri tich tu hydrocarbon. Két qua md hinh cho phép khoi phuc
lich st phat trién hé théng dau khi, xac dinh khu vyc trién vong va hd tro dinh hudng cong tac tim kiém
tham do dau khi.

Tir khéa: M6 hinh h¢ théng dau khi; PetroMod; md hinh 1D-2D-3D; Trudng thanh d4 me; M hinh b tram
tich; Péanh gia tiém nang dau khi.

1. Giéi thi¢u

Trong bdi canh nhu cu ning luong ngay cang gia tang va cac nguon tai nguyén dau khi dé phat hién
dan suy giam, viéc nghién ctru hé thdng dau khi trg thanh mgt hudng tiép can quan trong nham nang cao
hiéu qua cong tac tim kiém, tham do va danh gia tiém nang dau khi. Khai niém hé thong dau khi cho phép
xem xét tong thé cac yéu to dia chat nhu da sinh, d4 chira, d4 chin, bay, qua trinh sinh - di cu - tich tu va
lich sir tién hoa bé tram tich trong mot khung phén tich thdng nhét. Trén co s¢ d6, md hinh hé thong dau
khi duoc xay dung nham tai hién cac qua trinh phat sinh va phan bd hydrocarbon theo khong gian va thoi
gian, dong thoi hd tro du bao khu vuc trién vong va giam thiéu rui ro thim do (Xuan va nnk., 2017;
Hantschel va Kauerauf, 2009). Hién nay, viéc xay dung mo hinh hé thong dau khi 3D cho khu vuc dl_ra trén
su tich hop da nguon dir liéu bao gom dia chét, dia hoa, dia vat ly, dia tﬁng, dia nhiét va lich st kién tao.
Céc phuong phap nghién ciru tir phan tich dinh tinh dén mé phong dinh lwong dugc ap dung nhim danh
gia diéu kién sinh dau khi, thoi diém sinh - di cu, kha nang tich tu cling nhu mtrc d6 bao tdn cla céc tich tu
hydrocarbon. Quy trinh xay dung mé hinh thuong bao gdm cac budc chinh nhu thu thap va chuan hoa dir
lidu dau vao, xay dyng mo hinh cAu tric - dja tﬁng, phuc hdi lich sir chén vui va nhiét, mé phéng qua trinh
sinh - di cu hydrocarbon, va hi¢u chinh m6 hinh dya trén céac dir li€u quan sat.

Bai bao nay trinh bay tong quan vé cac phuong phap nghién ctru chu yéu va quy trinh xay dyng mo hinh
hé théng dau khi, tap trung vao nguyén ly, dir liéu dau vao, cac budce thuc hién cling nhu kha nang ng
dung trong danh gia tiém nang dau khi. Két qua tong hop nhidm cung cap co s¢ khoa hoc phuc vu cong tc
nghién ciru va dinh huéng 4p dung mé hinh hé thong dau khi trong thim do dau khi hién nay.

2. Téng quan vé phwong phap nghién ctru mé hinh hé théng diu khi

* Tac gia lién hé
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Mo hinh hé théng dau khi (Petroleum System Modeling) dugc xay dung va mé phong trén phian mém
PetroMod cua SLB (Schlumberger, 2020). PetroMod dugc sir dung nhu mot cong cu dé danh gi4 cac yéu
t0 sau:

- M6 phong qua trinh sinh dau khi (Petroleum Generation Simulation) duya trén cac dit liéu vé dong hoc
(t6c d6 phan tmg hoa hoc va anh hudng cua nhiét do, ap suat, nong do) dé du bao cac pha va dic trung cla
hydrocacbon dugc sinh ra tir ¢4 me qua cac thoi ky dia chat ciing nhu mé ta sy dich chuyén ciia hydrocacbon
trong cac khoang khong gian 16 rong ctia ¢4 me.

- Panh gia mic d¢ truong thanh ciia da me qua cac giai doan dia cht tir ¢ dén hién tai (Past-to-Present).

- M6 phong qua trinh di cu dau khi (Petroleum Migration Simulation) dya trén ly thuyét di cu dau khi
va duoc kiém soat b6i cac thong sd vé nhiét do va ap suat, ciing nhu cac m01 twong quan gitra cac thanh
phan/3 pha ciia hydrocacbon, trén co s d6 md phong qua trinh, huéng va toc d6 di cu ciia dau va khi tir d4
me dén céac bay chira qua cac thoi ky dia chat.

- Xéc dinh vi tri, tong thé tich cuia cac tich tu hydrocacbon ton tai trong cac biy chura.

- Panh gia va va xé4c dinh loai hydrocacbon (dau, condensate, khi) phun xuét ra khoi da me.

- Phan ving trién vong va danh gi4 rai ro dia chat va hé sé thanh cong (PetroRisk) trén co sé tich hop
cac yéu td dau vao trong hé thong dau khi.

2.1. Quy trinh xdy dung mé hinh hé théng dau khi

Muc dich va nhiém vy dt ra 1a can phai tim ra vi tri cac tich tu hydrocacbon ciing nhu danh gi4 tong thé
tich ctia cac tich tu trén nham dé xuat ti wu cac giéng khoan tham do cho cong tac khoan trong khu vuc
nghién ctru. Do do, viéc tién hanh xay dung mo hinh hé thong dau khi 3D nham mé phong qua trinh di cu
va tich tu hydrocacbon theo cac giai doan dia chét tir c6 dén tré can duoc trién khai gip. Tuy nhién, cac yéu
t6 dAu vao trong qué trinh xay dung mé hinh rat quan trong va can phai khai thac mot cach triét dé. Do do,
trude hét ching ta phai khao sat mo hinh 1D/2D nhdm dénh gi lich sir chdn viii cia tram tich theo thoi
gian cling nhu chinh xac cac tham s6 dau vao vé diéu kién bién cua md hinh (Wygrala 1989, Hantschel va
Kauerauf, 2009). Cac s6 liéu du vao cho xay dung md hinh bao gom ranh gidi cac tap, tudi dia chat cua
céc tap tram tich dwoc lién két dua trén tai liéu giéng khoan vé dia chén, dia vat ly minh giai két hop cing
tai liéu phan tich ¢4 sinh - dia tng, thach hoc. Thanh phan thach hoc nhom, gié tri TOC, HI ciing nhu ning
lwong hoat héa (kinetic) dugc khao sat va dinh nghia cu thé dua vao nghién ctru trong mé hinh.Céc tuéng
thach hoc dugc dinh nghia dya trén tai li¢u thuc té tai giéng khoan va dua theo ban dd moi truong trAm
tich.

Do sau muc nude ¢d (PWD) duge khoi phuc lai trén co s6 ban dd moi truong tram tich va thong s6 nuée
bién hién tai cua khu vyc. Trén co s& d6, nhiét o bé mit (SWIT) cac tap trAm tich ung voéi ting thoi ky
duoc su dung theo mo6 hinh Wyglar, 1989 va vi tri hién tai cia khu vuc nghién ctiru. M6 hinh nay phuc hoi
lai gia tri nhiét d cho timg khu vuc duya trén viéc phuc hoi lai gia tri d6 siu muc nude cd (PWD).

Dong nhiét (HF) trong suot qué trinh phat trién bé ciing thay ddi theo thoi gian, bit dau tang tir thoi ky
trude tach gian (Pre-rift), tlep d6 tang dan trong giai doan tach gidn va dat gla tri cao nhét sau d6 giam dan
t6i hién tai do syt lun nhiét dan t6i gia tri dong nhiét tré vé trang thai can bang. Gia tri nay dugc hiéu chinh
baoi gia tri nhiét do tai gleng khoan va tai liéu do murc tredng thanh nhu vitrinite. Chu trinh xay dung mé6
hinh hé thong dau khi duoc thé hién nhu hinh duéi day.

M5 hinh héa 13 budc cudi xay dung mé hinh bé trim tich khu vuc nghién ctru xéc 1ap hé thong dau khi
trong mdi trudng 3D tir viée két hop xay dung mé hinh cau tric kién tao, md hinh tudng, méi trudng trdm
tich va céac yéu td nhiét do, ap sudt, dong nhiét theo van dong cua vé trai dét (Hantschel va Kauerauf, 2009).

2.1.1. Quy trinh xdy dung mo hinh HTDK 1D

Nguyén tic khao sat mo hinh 1D dugc khai quat trén Hinh 2. M hinh 1D cho phép khéi phuc qua trinh
truong thanh VCHC trong da me tai mot vi tri nhat dinh. Khéo sat mé hinh 1D bao g(“)m 4 budce thuc hién
co ban sau:

- Nhap dir liéu déau vao khao sat mé hinh 1D 1a cac tham sb vé dia chét, tham sé diéu kién bién, tham sd
dia hoa d4 me dugc lay theo tai liéu giéng khoan va céc tai li€u khac.

- Tién hanh chay mé phong 1D: Két qua chay m6 phong mé hinh 1D tai giéng khoan dang tién hanh
khao sat dua ra cac thong tin vé lich sir chén vui tram tich, mirc d6 truong thanh, nhiét do, ap suat, vitrinite
(RO),... theo chiéu sau cua giéng khoan.

- Kiém tra két qua mo hinh: Két qua md hinh duge kiém tra chu yeu bang sb 1iéu d6 phan xa Vitrinite
va nhiét d¢ do dugc theo chiéu sau giéng khoan, ngoai ra con c6 ap suat via, do rong,

- Hiéu chinh sé liéu: Trong qua trinh khao sat mo6 hinh 1D s& dugc chay rat nhiéu lan dén khi két qua
md hinh phu hop véi s6 liéu do tai giéng khoan thi tham sb d4u vao mé hinh d6 méi duoc chép nhan.
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QUY TRINH MO HINH HOA BON TRUNG
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Hinh 2. Quy trinh xdy dung mé hinh hé thong dau khi 1D.
2.1.2. Quy trinh xdy dung mé hinh HTDK 3D

M6 hinh hé théng dau khi 3D duoc nghién ctru dya trén sy téng hop tai liéu dia chét, dia héa, moi truong
trAm tich, hé théng dau khi,... (Xuan va nnk., 2017; Hantschel va Kauerauf, 2009). Qua trinh m6 phdng trén
phin mém PetroMod nham xac dinh mirc d6 truong thanh vat chét hitu co ciia d4 me (maturity), tai hién
qua trinh sinh, di cu va tich ty (migration & accumulation) dau khi theo timg giai doan dia chat tir ¢6 dén
hién tai trong khu vyc nghién ctru. Tom lai, két qua chay mo6 hinh hé théng dau khi s& dua ra birc tranh mé
phong nham khéi phuc lai toan bd qua trinh sinh dau, di cu, tich tu vao biy ciing nhu danh gid mirc d¢ pha
huy cac tich tu qua cac giai doan dia cht tir ¢6 dén hién tai va déy chinh 13 wu diém vuot troi ciia mo hinh
hé thng dau khi (Petroleum System Modeling). M6 hinh hé thdng dau khi duoc sir dung nhu mot cong cu
dé danh gia cac yeu t6 sau

Nguyén tic xay dung m6 hinh 3D dugc khai quat trén Hinh 3 bao gdm 4 budc thyc hién chinh 1a: Nhap
dir lidu dau vao, kiém tra két qua mo hinh va hiéu chinh s6 lidu:

- Dit liéu d4u vao ctiia md hinh bao gdm: tham sb vé dia chét (tudi dia chét twong dbi cho cac t?mg, mo
hinh c4u tric, 'mo hinh h¢ thdng dat giy, mod hinh tuong thach hoc, ban d6 boc mon,...), ban dd dang gia
trj cac tham sé diéu kién bién nhu dong nhiét ¢b (HF), d6 sau muc nudc cd (PWD) va nhiét do bé mit ¢b
(SWIT), cic ban dd ddng gia tri tham s dia hoa da me nhu chi sé hydrogen (HI Map), tong ham luong
cacbon hitu co (TOC Map) cho céc tang sinh dau chinh trong khu vuc 16 nghién ciru.

- Tién hanh chay mé phong: Sau khi da chuén bj toan bo cac thong s6 dau vao trén, tién hanh xay dung
mo hinh 3D va chay m6 phong cac két qua nham danh gid mirc d6 truong thanh cta vat chat hitu co, ty 1¢
chuyén hoéa kerogen thanh hydrocacbon cua cac t'?mg da me, mat d¢ va hudng hydrocacbon di thoat ra khoi
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da me va di cu vao tﬁng chira theo thoi gian tir b dén tré cling nhu xac dinh vi tri va tong thé tich cac tich
tu hydrocacbon trong bay cho cac tang chtra chinh trong khu vyc 16 nghién ciru.

- Kiém tra két qua mo hinh: Dé kiém tra két qua chay m6 hinh can phai dua cac s liéu thyc té ( nhiét
d6, d6 phan xa vitrinite, ap suét,...) do duoc tai giéng khoan vao phan dir lidu giéng khoan (Well Editor)
dé k1em tra voi két qua ctia mo hlnh Trong qua trinh kiém tra két qua chay mé hinh, néu gia tri thyc té do
tai giéng khoan pht hop (match) v6i két qua ciia m6 hinh thi két qua mé hinh s& dugc sir dung dé minh giai
va néu khong phu hop thi can phai hiéu chinh lai cac thong s dia chit dau vao, dac biét la cac diéu kién
bién ciia mé hinh va tiép tuc chay mé phong lai cho dén khi két qua pht hop voi s6 ligu do thyc té tai gleng
khoan. Bén canh d6, viéc xac dinh vi tri cac tich tu hydrocacbon tur két qua chay mé hinh sau khi da t6i vu
céc s liéu dau vao so vai vi tri cac phat hién dau khi trong khu vuc nghién ctru ciing 1a co sé quan trong
dé tiép tuc nang cao mirc do tin cdy va chinh xac tir két qua chay mo phong ctia mo hinh hé thong dau khi
3D trong khu vuc nghién ctru.

- Hiéu chinh s liéu: M6 hinh 3D s& dugc trich xuat (Extract) dudi dang 1D dé kiém tra mirc do phu hop
v6i két qua mo hinh 1D da xay dung trudce khi bit dau tién hanh x4y dung mé hinh 3D, néu cac két qua
chay khong phu hop s& tién hanh hiéu chinh cac thong tin dia chat dau vao, sau do tiép tuc chay mo phong
lai qua trinh di cu va tich ty hydrocacbon va qua trinh mé phong s& duge chay rat nhiéu 1an cho dén khi két
qua md hinh phu hop véi gia tri thuc té tai cac gleng khoan trén cac ban d déng gia tri vitrinite, nhiét do,
su phan bd céc tich ty... va luc ndy céc dir liéu ddu vao dé xay dung mé hinh d6 méi duoc chip nhan.

Mb hinh
@ Gan tudi dja chat [ oatng |
Thach hoc < >
@l Dinh nghia thach tudng Dong hoc I
—

TOC

HI
— Dong hoc

Mat phan xa (horizon)

m Hién trang (ngay hién tai) Thach tuéng

Céc I6p
D gay

E Hinh hoc ¢6 djaly | [ D6 sau myc nuée / 94 sau cé dialy |
Nhiét d§ tai mat phan cich
E Diéu kién bién nuéc trm tich (SWIT)

Dong nhigt (Heat Flow)
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Do rdng
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Hinh 3. Quy trinh xdy dung mé hinh hé thong dau khi 3D.

2.2. Cac phwong phdap mé phong

Dé tién hanh m6 phong qua trinh di dich cua dau khi, cac phuong phap c6 thé dugce st dung trong mo
hinh (2) bao gom:

2.2.1. Kiém tra don gian (off)

Qua trinh sinh dﬁ}l va di dich khong duoc tinh toan. Tuy chon nay hitu ich, vi dy, khi muén kiém tra hinh
hoc, nhiét d9, ap suat,... cia md hinh mo6 phdng trude khi thuc hién chay di chuyén.

2.2.2. Phuwong phap Hybrid (Darcy + Flowpath)

Phuong phép doc quyén ctia Schlumberger st dung ca hai thuét toan Darcy va Flowpath cling nhu mot
phép tinh don gian hoa phép tinh. Phuong phap nay nhanh hon luong Darcy thuan tiy. Darcy dugc su dung
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& cac 0 ludi co dd tham thip va Flowpath trong cac 6 ludi c6 d6 tham cao. Ngudng d¢ thim xac dinh 6 ludi
nao dugc phan loai 1a cé tinh tham thap va 6 ludi nao co tinh tham cao.

2.2.3. Phuong phdp két hop Darcy / Invasion Percolation:

Pay la phuong phap doc quyén ciia Schlumberger, phuong phéap sir dung ca hai thuat toan Darcy va
Invasion Percolation. Phuong phép nay nhanh hon luéng Darcy thuan tiiy va nhanh hon phwong phép lai
(hybrid). Darcy dugc sir dung & cac 6 ludi c6 do thdm thap va Sy xam l4n (Invasion Percolation) trong cac
6 ludi co d6 tham cao. Ngudng d6 thdm xac dinh 6 ludi nao duge phan loai 1a ¢6 tinh thim thp va 6 ludi
nao c6 tinh thdm cao.

2.2.4. Phuwong phap Darcy

_Phuong phap Darcy mé ta dong ba pha da thanh phan dya trén tinh tham tuong dbi va ap suét mao d§1~n.
Can co cac bude di chuyén tinh vi d¢ giai chinh xdc phwong trinh dong chay Darcy, diéu nay c6 thé dan
deén thoi gian md phong lau hon.

2.2.5. Phuwong phap Flowpath

Phuong phap mé phong Di chuyén theo hudng néi. Uu diém ctia mé hinh di chuyén Flowpath 1a xt 1y
rat nhanh. Tuy nhién, n6 bo qua thoi gian va di chuyén bén trong cac ving c¢6 d6 thim thap. No6i chung, mé
hinh Flowpath 1a mét lya chon tt khi luu vuc téng thé 1a 'don gian', tirc 1a khi dong nhiét co thé duge mo
hinh héa mot chidu theo huéng thang dimg va khi khong xay ra hién twong qué ap. Trong cac luu vuc phiic
tap hon, n6 c¢6 thé 1a mot phwong phap hiru ich dé c6 dugc phép tinh gan dung dau tién, nhanh chong, nhung
can duogc sit dung mot cach can than va than trong.

2.2.6. Phuwong phap IP (Invasion Percolation)

_ Phuong phap nay gia dinh rang diu mo di chuyén tirc thoi (theo thang thoi gian dia chat) qua bon do luc
ndi va ap suit mao dan. Kiém soat thoi gian bi bo qua va khdi lwong xang dau dugc chia thanh cac lugng
nho, hiru han.

2.2.7. Phuwong phdp chi mé phong sinh dau

Tay chon nay chi tinh toan tao diu mo bao gdm nut thir cip va hap phu. Di chuyen dau mo khong duge
tinh toan. Diéu nay hitu ich, vi du, dé ¢6 dugc danh gia nhanh vé ty 1¢ chuyen d6i, tiém nang sinh thanh
dau khi, v.v. N6 ciing hitu ich cho cac tinh toan 4p suat cin thiét bao gdm 4p sudt cho diéu kién sinh thanh
dau khi.

2.3. Xdy duwng mé hinh hé thong dau khi 1D ldy vi du tai 16 X bé Ciru Long

Do giéu kién vé bao mat ngudn tai liéu nén nhom tac gia chi xdy dyng mo hinh hé thong dau khi 1D lai

16 X bé Cuuss Long.

Badng 1. Thong ké ngudng trwecng thanh mé hinh 1D.

Giéng khoan Ro=0,55 Ro=0,72 Ro=1,3 Ro=2
X 2820m 3700 m
Y 2880 m
Z
G 2850 m -
H 2730 m 3590 m
1 3300 m 4300 m

M5 hinh hé thong dau khi 1D dugc xdy dung thém cho giéng khoan X, 03 thong s6 do phan xa vitrinite
(%Ro) va nhiét do (T°C) do tai giéng khoan dugc dung dé hiéu chuan két qua dau ra cho mé hinh. Tham
s6 dau vao bao gdm chiéu day va tudi dia chét cac tap tram tich, thanh phan thach hoc, cac giai doan bao
mon cung vai cac tham sb dia hoa da me (Hinh 4) theo két qua khoan giéng X (EPC, 2011, 2013). Thong
s6 didu kién bién bao gdbm d¢ sau myc nudc cd (PWD), nhiét d6 bé mat nude (SWIT) va dong nhiét (HF)
x4y dung tir pha tru6e duoc git nguyén. Nhin chung két qua khao sat 1D cho thdy tai giéng khoan nay thiy
sy phu hop gitra két qua déu ra va cac thong s6 Ro, T, P do tai giéng khoan (Hinh 5). Panh gia vé da me
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tai sinh ctia giéng khoan X cho thay hau het tap da me Oligoxen déu nam trong d6i truong thanh som do
véy d4 me sinh chinh cho céc cu tao ndy nam & cac triing Pong Bach HO hodc Bong Nam So6i. B4 me bude
vao giai doan trudng thanh som tir khoang d6 sau 2.800m phit hop vai cac giéng khoan lan can (Bang 1).
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Hinh 4. Thong so dau vao mé hinh 1D tai gieng khoan X.
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Hinh 5. M6 hinh 1D tai giéng khoan X.
3. Két qua va thao luin

Trong bdi canh cac bé tram tich & Viét Nam c6 dac diém dia chét phuec tap, da pha kién tao va mirc do
khong dong nhét cao vé thach hoc va tinh chat chira, viéc Iya chon phuong phap mé phong phi hop dong
vai tro quan trong trong xay dung mé hinh hé théng dau khi. Két qua nghién ctru va thuc tién ap dung cho
thy cac phuong phap Hybrid va Invasion Percolation (IP) duoc str dung phé bién do kha ning dap tmg tét
c4c yéu cau nay. Cu thé, phuong phap Hybrid cho phép két hop gitta mé hinh dong chay theo dinh luat
Darcy tai cic viing c6 do thdm thap va mé hinh Flowpath tai cac viing c6 do thdm cao, qua d6 vira dam bao
co s& vat ly cua qua trinh di cu, vira nang cao hiéu qua tinh toan. Trong khi do, phuong phap IP md phong
qua trinh di cu hydrocarbon chii yéu dya trén lyc ndi va 4p sudt mao dan, cho phép xac dinh nhanh cac
dudng di cu va vi tri tich tu tiém ning & quy mo bé. Bén canh d6, diéu kién dit liéu dau vao tai Viét Nam
con han ché, dic biét 1a cac thong s6 chi tiét vé do thim, ap sut va tinh chat dong chay, khién cac phuong
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phap mo phong day du theo Darcy gap nhiéu khé khan trong trién khai va hiéu chinh. Trong truong hop
nay, Hybrid va IP t6 ra uu viét hon do it phu thudc vao dir liéu vi m6 nhung van dam bao do tin cay & quy
mo khu vue. Ngoai ra, cdc mo hinh h¢ thong dau khi thuong dugc xay dung ¢ quy md 2D-3D v6i pham vi
16n va thoi gian dia chat kéo dai, do d6 yéu cau phuong phép c6 toc do tinh toan nhanh va tinh 6n dinh cao;
day ciing 14 wu diém ndi bat cta hai phuong phap trén.

Do d6, viéc sir dung két hop Hybrid va IP trong mé hinh hé thdng dau khi tai cac bé trdm tich Viét Nam
khong chi pht hop véi didu kién dia chét va dir liéu thuc té ma con dap ung hiéu qua muc tiéu du bao qua
trinh sinh thanh, di cu va tich ty hydrocarbon, gép phan nang cao do tin cay trong danh gia tiém ning va
giam thiéu rai ro tham do dau khi (Hinh 6, 7).

Secondary Migration

Carrier Bed Seal Rock

Primary Migration

Hinh 6. So do di cu nguyén sinh va thu sinh.
Mhirng phwrong phap mé phéng khac nhau Hg thdng da chira:
(Darcy, dong chay) co thé dwgc sir dyng dé
mé hinh héa nhitng qua trinh khac nhau
trong hé thong dau khi.

Thén via chia |
Trang thai ¢ :
Hg théng da me

P4 dan hiéu qua |

= " g 1
L CiF riftann ;

ong diu Khi

Hinh 7. Mé hinh di cu tong hop.

4. Két luan

Tom lai, két qua chay mo hinh h¢ thong dau khi s& dua ra b tranh md phéng nham khoi phuc lai toan
bd qua trinh sinh déu, di cu, tich tu vao bay cling nhu danh gia mirc d¢ pha huy céc tich tu qua cac giai
doan dia chat tir co dén hién tai va day chinh 1a vu di€m vuot trdi cia mo hinh hé thong dau khi (Petroleum
System Modeling). Tuy nhién, tuy thudc vao muc dg tai li¢u dau vao va céac thong tin dia chat vé khu vuc
nghién ctru ma cac nha dia chat dau khi c6 thé khai thac mo hinh theo nhitng khia canh khac nhau mét cach
hop 1y.
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ABSTRACT

Overview of research methodology and petroleum system modeling
workflow

Nguyen Thi Minh Hong!, Le Ngoc Anh!, Nguyen Duy Muoi!, Bui Thi Ngan', Nguyen Thi Thu Hang',
Do Minh Cuong?
I Hanoi University of Mining and Geology, Hanoi, Vietnam
2 National Economics University, Hanoi, Vietnam

This paper presents an overview of the research methodology and workflow for petroleum system
modeling aimed at evaluating hydrocarbon potential and reducing exploration risk. The petroleum system
model was constructed using PetroMod through the integration of geological, geochemical, geophysical,
stratigraphic, and tectonic history data to simulate hydrocarbon generation, migration, and accumulation
throughout geological time. The modeling workflow includes the collection and standardization of input
data, construction of a 1D model for calibration of burial history and organic matter maturity, development
of 2D-3D models, simulation of hydrocarbon generation and migration processes, followed by validation
and calibration against measured data such as temperature and vitrinite reflectance. Hydrocarbon migration
simulation approaches, including the Darcy, Flowpath, Hybrid, and Invasion Percolation methods, were
applied to evaluate migration pathways and hydrocarbon accumulation locations. The modeling results
enable reconstruction of the petroleum system evolution history, identification of prospective areas, and
provide technical support for petroleum exploration.

Keywords: Petroleum system modeling; PetroMod; 1D-2D-3D modeling; source rock maturity; basin
modeling; hydrocarbon potential assessment.
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