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For oil and gas fields with complex fluid behavior, the PVT properties of the
fluid continuously change spatially in the reservoir (both in spacial and
depth). While using common method to determine the composition
variation and to build the fluid model more accurately under reservoir
conditions, it is necessary to divide into sub-regions, and to collect and
analyze numerous fluid samples. This paper presents the application
Equation of state in thermodynamic equilibrium has provided an effective
method for modeling the fluid properties of such oil and gas reservoir. In
this way, it is possible to model the fluid properties for each specific location
in the space (continuous change) to minimize the need to carry out the
sampling and analysis of additional fluid samples.
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Két hop phwong trinh trang thai véi cAn bang nhiét dong hoc
cho viéc mo6 phong chinh xac phan b6 dac tinh chat lwu trong
via chira dau khi c6 dong thai lwu bién phirc tap

Nguyén Hai An*, Nguyén Hoang Dirc
Téng céng ty Tham do Khai thdc Ddu khi, Ha Noi, Viét Nam

THONG TIN BAI BAO TOM TAT

Qud trinh: Déi vdi cde mé ddu khi chiva chdt luu véi dong thdi tinh chdt luu bién bién doi
Nhén bai 18/02/2021 phikc tap, tinh chdt PVT ctia chdt luu lién tuc thay doi theo khdng gian trong
Stra xong 09/5/2021 via chira (cd vé dién va chiéu sdu). Néu chi st dung cdc phuong trinh trang
Chap nhan ddng 09/6/2021 thdi (EOS) d&'mé hinh héa chdt luu theo cdch thong thuong, cdn phdi thu thdp
Tir khoa: va phdn tich rdt nhiéu mdu chdt lvu dé xdc dinh sw bién doi thanh phan chat
Can béing nhiét déng hoc lwu trong khéng gian via chira ma két qud van khong chinh xdc hoan toan. Bai
Mb hinh héa chat luu, ’ bdo trinh bay phu'O'ng phdp tng dung két h0'p giita phwong trinh trang thdi
PVT ’ va diéu kién can bdang nhiét dong hoc dé€ mé hinh héa ddc tinh chdt Iuu cia via

chira ddu khi cé dpng thdi lwu bién phiic tap. Phuong phdp nay cho phep moé
hinh héa ddc tinh chdt luu cho tu'ng vi tri cu thé trong khong gian (blen doi
lién tuc) sdt véi thuec té ciing nhw glam thiéu téi da viéc phdi thu thdp va phdn
tich thém mdu chdt lvu nham giam hodc tiét kiém chi phi.

Phwong trinh trang thai.

© 2021 Trwong Pai hoc M4 - Pia chit. Tt ca cac quyén dwogc bao dam.

V6i nhitng via chira diu khi bi phin thanh
nhiéu khoi trong diéu kién nhiét dong (ap suat va
nhiét d9) khac nhau, tinh chit PVT bién déi phirc
tap: GOR (ty Ié khi - dau) khac nhau & cac giéng va
khu vue, ap sudt bdo hoa, do nhaot thay doi,... Theo

1.Mé dau

Tinh chat cta chat lwu trong via chira c6 anh
hwdng rat 16m dén viéc thiét ké va téi wu cac chién
lwoc khai thdc/bom ép va hé thong thiét bi bé mat

dé quan ly thu hoi dau khi mét cach hiéu qua. Viéc
mo hinh héa dic tinh cac chit lwu khong chinh xac
sé dan dén cac rui ro va sai s 16m vé danh gia ché
d6 khai thac, ddng thai dong chay va chién lwoc thu
h6i diu, gy anh hudng 16m dén két qua xac dinh gia
tri thwong mai ciia ma.

*Tdc gid lién hé
E - mail: annh1@pvep.com
DOI: 10.46326/JMES.2021.62(3a).01

cach mo hinh héa théng thuwdng, sé phai chia ra rat
nhiéu cac phan vung thiy dong lwc pht hop véi
diéu kién nhiét dong. Dong thoi, phai tién hanh thu
thap va phan tich thém rit nhiéu mau chit luu
(trong moi viing, it nhat thu thap dwoc thong tin
ctia mot giéng khai thac) ma két qua thu dwoc van
chwa hoan toan chinh xac. Ngoai ra, mic do chi tiét
bi gi¢i han béi s6 viing chia hiru han, trong khi thuc
té xét vé mit khong gian thi tinh chit PVT cta chat
lwu trong via chiva ciia mé c6 sw bién déi lién tuc.
DE giai quyét van dé nay, nhém tac gia tién hanh
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nghién ctru két hop gitra phwong trinh trang théi va
diéu kién cin bang nhiét dong hoc d€ mé hinh hda
dac tinh chat Ivu ctia via chira dau khi c6 dong thai
lwru bién phike tap.

2. Phwong trinh trang thai va can bang nhiét
dong hoc

2.1. Phwong trinh trang thdi

Bit ct phwong trinh nao thé hién méi lién
quan gitra trang thai pha ctia hon hop (hoic chat)
vGi ap sudt, nhiét do va thé tich déu dwoc goi la
phwong trinh trang thai (EOS) (Ahmed, 2007). Bat
dau tir dinh luit Boyle - Charles str dung cho khi ly
twdng biéu thi bang cong thirc sau:

PV = nRT (1)

Trong d6: P - ap sudt (psia); V - thé tich (ft3); n
- s6 mol khi & diéu kién ap sudt P, nhiét 6 T co thé
tich V (mol); T - nhiét do (°R); R - hang sd khi,
R=10,732 (psia.scf/lb. mol.°R).

Bdng 1. Cdc phwong trinh trang thdi EOS phd bién trong

cbng nghiép ddu khi.
Peng - Robinson a(T)V
PR-1976 RT[V(V + b) + b(V — b)
Fuller-1976 a(T)
er RT(V + cb)
Heyen-1980 a(T)V
Sandler- 1994 | RT[V? + b(T) + ¢)V — b(T)c]
Schmit & Wenzel a(T)V
-1980 RT(V? + ubV + wb?)
Kubic-1982 a(r)v
Huhle RT(V + c)?
Adachi-1983 a(my
achi-
RT[(V — by)(V + b3)]
Stryjeck & Vera a(T)
SV-1986 RT(V? + 2bV — b?)
Schwartzentrube a(T)
r&Renon-1989 | RT[(V + ¢)(V + 2¢ + b)]

Trong dé: a, b, ¢ - hé s6 twong quan dwoc tinh
toan theo ap suat t¢i han va nhiét do ti han; w - hé
s6 1éch cau.

Ban dau, phwong trinh (1) chi dwoc 4p dung
cht yéu cho céc ciu tir tinh khiét, sau d6 dwoc phat
trién cho cac hop chit nhiéu thanh phin hon. Khi

méi ap dung cho hdn hop, chiing dwoc st dung cho
cachdn hop khong phan cuc (cac EOS: Soave-1972;
Peng & Robinson-1976) va cac hop chit phan cuc
yéu (cadc EOS: Huron-1978; Assenlineau-1978;
Graboski & Daubert-1978) (tac gia Ahmed tong
quan lai nam 2007 trong sach tham khao chuyén
nganh cong nghé moé dau khi). Theo thoi gian,
phwong trinh trang thai da phat trién nhanh chéng
cho viéc tinh toan dac tinh chit lwu PVT trong cong
nghiép dau khi ctia cic hon hop ca phan cuc l1an
khong phan cuec.

C6 nhiéu diém thuin tién cho viéc ap dung
phuong trinh trang thai trong viéc tinh toan dac
tinh chat luu: i) dung dwoc véi khodng ap suit va
nhiét d6 réng, ké ca viing ap sudt cao; ii) cac ciu tir
c6 thé thay doi bat ky, tir nhe t&i ning, tir khong
phan cuec téi phan cug; iii) c6 thé dung cho can bang
16ng - hoi, 16ng - 16ng; iv) c6 thé dung cho ca pha hoi
14n pha 16ng; Ngoai ra, cAc phwong trinh trang thai
con dung dé xac dinh cac tinh chit nhuw ty trong, ap
suit hoi, entanpy, entropy;,...

Phuwong trinh Van Der Waals la phwong trinh
trang thai dau tién dw doan sy cung ton tai hai pha
16ng - hoi. Sau d6, lan lwgt cac EOS nhw Redlich &
Kwong-1949, Soave-1972, Peng & Robinson-1976,
Carhanan va Starling-1969, Guggenheim -1965,
Boublik-1981, Chen &  Kreglewski-1977,
Christoforakos va Franck-1986, Heilig va Franck -
1989 (tac gia Ahmed tong quan lai nam 2007 trong
sach tham khdo chuyén nganh cong nghé mo dau
khi) cai tién dé tang d6 chinh xac ctia phwong trinh
trang thai trong viéc dw dodn can bang pha, tinh 4p
suit hoi, ty trong 16ng, ty trong khi, ty 1& cic pha cin
bang,... trong cdng nghiép khai thac dau khi (Bang
1).

Doi véi hé nhiéu ciu tl, cAc tham sd a, b, ¢, w
ctia hén hop dwoc xac dinh dua trén tinh chit va
ham lwong thanh phan cta tirng ciu t theo cong
thirc sau:

n n
App = Zni a;; bpn = Zni b;
i=1 i=1
n n 2)
Chh = Zni Ci; Whph = Zni wi
i=1 i=1

Trong dé: a; b; c;-hé s6 twong quan dworc tinh
theo &p suat téi han va nhiét d6 téi han cua cu tir
I; wi- hé s6 léch cau ctia ciu tir i; n; - ham lwong mol
cau i I.
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Nhuw viy, néu nhw xac dinh dwoc ham lwong thanh
phén clia tirng c4u tir, bang phwong trinh trang thai
sé mo6 phong va du bao dwoc dac tinh Ivu bién cta
hén hop theo diéu kién ap sudt - thé tich -nhiét do
(PVT).

2.2. Can bang nhiét déng hoc

Can bang nhiét dong gitra 16ng va hoi cia ciu
ti i dwoc biéu thi nhw sau (Whitson va Brule,
2000):

fil =1t (3)

Trong do: f/, f£- d6 bay hoi ctia ciu tir i trong
pha hoi va pha long twong tmg (psi) .

Tuy nhién, trong thuc t€, thwong st dung
phuwong trinh sau:

K =— (4)

Trong d6: K; - hang s6 can bang pha 16ng - hoi
clia ciu tir i, bang ty 1é gitta phan mol cta ciu t i
trong pha hoi y;va phan mol ctia n6 trong pha long
- xi Phwong trinh nay con dwoc goi 1a dinh luat
Henry va hing s6 K dwoc biéu thi giéng nhw hang
sO Henry.

Phu thudc vao tirng hé thong ma c6 thé c6 mét
s6 phwong phap xac dinh hang s6 K duoc st dung.
Thuyc té cho thay, phwong phap do thwc nghiém
duwoc wa chuéng nhat (Benedict va nnk., 1940),
nhung phwong phap nay twong doi ton kém va mat
thoi gian. Ngoai ra, mot vai cong cu do thi (graphical
tool) va phwong phap sd (numerical tool) ciing
dwoc dung dé xac dinh hang s6 K.

Thong thuong, gid tri ciia hang s6 K1a motham
clia ap sudt, nhiét do va thanh phén pha léng - hoi.
Tuy theo cac ciu ti c6 trong hé thong, ap suit, nhiét
d6, thanh phan va mirc d6 phan cuwc hod ma cé thé
dung cac phwong phap khac nhau. Cac phwong
phap dwoc dung rong rdi la gidan do K, dinh luat
Raoult, 4p dung phwong trinh trang thai. Dwa vao
phuong trinh can bang nhiét dong hoc, tir thanh
phan hon hop ban dau, thanh phén cac ciu tir trong
hén hop sé duoc tinh toan tiy thudc vao diéu kién
nhiét do, ap suit bit ky (Hanafy va Mahgoub,
2005).

Trong tinh toadn cin bang 16ng - hoi cda dong
hai pha, chi c6 s6 liéu ap suit, nhiét d6 va thanh
phan chung ctia hdn hop. K&t qua can tinh bao gdm:
i) ty 1€ 16ng / hoi; ii) thanh phan cac ciu ti trong

pha léng va thanh phén cac cu tir trong pha hoi.

Do thanh phén cta 2 pha 16ng va hoi chua biét
nén dé khéi tao quy trinh tinh toan cin gia st thanh
phéan cac pha ban dau nhw sau:

- V&i pha 16ng: cdu t& ndng nhat = 0,9999
%mol; cac cau tir con lai = 0,0001 %mol;

- V&i pha khi: c4u tir nhe nhit = 0,9999 %mo];
céc cau ttr con lai = 0,0001 %mol.

Ngoaira, ty 1€ 16ng / dong hai pha ban d4u cling
can dwoc gia dinh. Ty 1é nay sé dwoc tinh theo
phwong phép chia d6i 1y gia tri trung binh va hiéu
chinh dan qua ttrng vong lap. Sau khi xac dinh K;
thanh phan pha 16ng, pha hoi twong g sé dwoc
xac dinh bang cac phuwong trinh (3), (4) va hiéu
chinh dan qua vong lap ngoai cho dén khi dat gia tri
sai s0 (&) theo yéu cau. Cu thé sor d6 thudt todn nhw
Hinh 1.

G, va Gy duore tinh theo cong thire (5) dwdi day
twong irng véi Lova Ly (V=1-L):

=S y-Yx

~ K-1_ _,
-/ AV —D+1

V6i: G - bién dong nang lwong tw do Gibb (
Kj/mol), tai trang thai cAn bang pha 16ng-hoi thi G
=0.

)

3.U’'ng dung chinh xac héa phan bé dic tinh dau
khi, d6i twwong H thudc viing Touggourt, sa mac
Sahara

Via ddu H nam trong ving Touggourt
(Algeria), thudc sa mac Sahara, cach thu doé Alger
khoang 500 km vé phia d6ng nam. Cip nhat déng
thai khai thac va phan tich PVT cic miu & nhiing
giéng mai khoan c6 thé thiy via bi phan thanh
nhiéu khéi khac nhau, tinh chit PVT cia mo bién
doi phirc tap nhw GOR khac nhau & cac giéng, khu
v, p sudt bio hoa, do nhét thay doi (Bang 2).

Cac thong tin tir Bang 2 cho thay: doi twong
ting H chira dau loai nhe véi ty trong tir 42+450
API, ciing d6 la ty s6 khi - dau bién déi tir 124+180
sm3/sm3. Hé so thé tich diu thay déi tir 1,35+1,69
rm3/sm3. Dau trong diéu kién via ban dau & trang
thai chwa bdo hoa véi dp suat diém bot trong
khoang 1608+2500 psi. D6 nhét thay doi tir
0,2+0,5 cp.
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Nhip P, T, z;

h 4

Gia st x{, y{

A

Gia sir Lo, Ly;

L= (Lo+ L1)/2

x = x

v

- X;(m'lJ <g

Pung

X Ve KW LV

Sai

Hinh 1. So d6 thudt todn tinh ham lwong cdc cdu tir.
zi ham lwong cdu tik thiv i trong hén hop; L: phdn pha léng; V = 1 - L; chi s6 0, ‘1 gid tri ban ddu va gid tri tinh todn
tiép sau; chi s6 ‘tb”: gid tri trung binh ctia 2 gid tri trong bwdrc tinh todn; chi s6 (m): buéc tinh todn thir m.

Bdng 2. Tém tdt cdc ddc tinh dau-khi tir cdc giéng khai thdc chdt lwu tir via H.

TT MAu A B C D E F G
1 Chiéu siu (mTVD) x630 X622 x407 x460 | x421 | x029 | x683
2 Ty s6 khi dau (sm3/sm3) 174 126 175 170 178 | 180 | 124
3 Ap sudt bao hoa (psi) 2340 1608 2234 2130 | 2123 | 2500 | 2021
4 Hé s6 thé tich (rm3/sm3) 1,609 1,610 1,605 1,631 | 1,691 | 1,397 | 1,356
5 Mat do (API) 42,1 43,8 42,8 42,9 | 42,0 | 441 | 448

DE gidi mé hinh héa dac tinh chit lvu cia mo,
theo cach théng thuong thi sé phai chia ra nhiéu
phan vung thiy lwc véi dac trung PVT riéng. Nhw
vy, trén toan dién tich nghién ctru phai tién hanh
thu thip va phan tich thém rit nhiéu miu chat luu
(trong mdi viing, it nhat phai c6 mot giéng khai thac
thu thap) ma két qua van chwa hoan toan chinh xAc,
chua ké viéc chia nhiéu phan viing sé gay ra cac 16i
hoi tu trong qua trinh chay mé phong khai thac.
Pong thoi, mirc d6 chi tiét bi gi¢i han boi s6 ving
chia htru han, trong khi thyc t€ xét vé mat khong
gian thi ddc tinh PVT chatlwu ctia mé c6 sw bién doi
lién tuc.

Bang cach 4p dung tinh to4n cin bang nhiét
dong hoc két hop vGi phwong trinh trang thai, bai
bao da dwa ra mot phwong an hiéu qua cho viéc mo

hinh héa dic tinh chit lvu cho bat ké vi tri cu thé
trong khong gian (bién d6i lién tuc) cling nhw giam
thiéu t6i da viéc thu thap va phan tich thém mau
chat lwu (di voi nhitng viing chwra dwoc 18y mau).
Nhét la sau thoi gian dai khai théc, tinh chit va
thanh phan chit luu c6 thé bi bién déi, dé gay sai s6
16m so véi mau 1dy tir cac giéng tham do thdm
lugng.

3.1. Ap dung cdc quy ludt vé cdn bdng nhiét dong
hoc dé'tim ra phdn bé thanh phdn cdc cdu tir, tim
xu thé bién déi cdc ddc tinh PVT twong irng

M6 hinh phwong trinh trang thai EOS dwoc xay
dung dwa trén cac nguyén ly nhiét dong hoc co ban,
do véy sé rat hitu ich cho viéc ngoai suy cac gia tri
vuot ra dai s6 liéu kKhao sat, thi nghiém.
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D€ dam bao tinh tin ciy, cadc tham s6 nhiét
dong hoc trong mé hinh PVT dworc tao ra dwa trén
viéc st dung cac phwong trinh trang thai da dworc
hiéu chinh véi cac s6 liéu do tir phong thi nghiém.
Qua trinh mo6 hinh hoa chét lwu theo phwong trinh
trang thai bao gbm cac bwéc quan trong sau: ti wu
s6 lwong thanh phan bang c4ch dic tinh hoé cac cAu
tlr C7+, tinh to4n can bang pha, cAc phwong phap
giai d€ dam bao tinh hdi tu, h6i quy véi cac so liéu
thi nghiém.

Cac thanh phan nidng C7+ chia rat nhiéu cac
dong dang khac nhau (parafin, napthen va chat
thom) c6 anh hwéng lén dén viéc xac dinh dong
thai pha nhiét déng hoc ctia chat luu. Chang han
nhu khi condensate, ap suat ngung tu bi anh hwdng
cuc ky manh bdi ham lwgng mol cia C7+. Trong
diu nang, thanh phan C7+ anh hwdéng 16n dén do
nhét, thanh tao asphalten va wax. Twong tw nhw
vy, trong dau nhe, thé tich diu va cac tinh chat
khac & ap suit thap hon 4p suit bio hoa dwoc xac
dinh b&i ham lwong cac thanh phén trung binh va
nang.

Duwa trén s6 liéu ban dau, mac du da c6 dén 9
mau chit lwu, nhung cac tham s6 PVT (thanh phan
cau tir C1 va C7+, GOR, ap suit bdo hoa,...) c6 moi
lién hé kém do chitlwong mAu va do chwa ddm bao,
nhiéu tap chit gy b4n mAu va anh huéng dén két
qua do. Trén co s& ly thuyét vé cAn bang nhiét dong
hoc va phan ly trong luc, két hop véi phan tich danh
gia cac s6 liéu thi nghiém phan tich mau PVT tir cAc
giéng khai thac trong viing nghién ctru, nhém tac
gia da loai bo dworc cic yéu t6 dnh hudng, dong thoi
tim ra quy luat vé phan bé cta nhitng dic tinh PVT
quan trong nhat cling nhw phwong trinh trang thai
EOS dé mo phdéng dong thai pha (Ahmed, 2007;
Jhaveri va Youngren, 1988). Két qua cho thiy cac
tinh chit quan trong nhw ham lwong thanh phan
Cac ciu tt, ap suat bdo hoa, ty s6 khi hoa tan,... cd
quan hé véi do su via (cac Hinh 2, 3, 4). Két qua mo
phdng phuwong trinh EOS v6i s6 liéu phén tich thi
nghiém cho céc thong s6 chinh dwoc trinh bay &
Hinh 5.

3.2. Ap dung quy ludt phan bé diic tinh lwu thé
vao trong moé hinh khai thdc xdc dinh gia tri PVT

Trén co'sé cac cau ti (tir C1 dén C7+; N2, CO2)
va cac thong s6 tinh chit PVT quan trong c6 quan
hé véi chiéu sdu cuing véi phwong trinh trang thai
“Peng & Robinson-1976" c¢6 do lién két tét nhat (doi
vGi bo s6 liéu cta via H), nhém tic gia da thuc hién

®C1(Org) ®C7+(Org) +C1(EQS) C7+(EOS)
X620

X630 _
X640
X650
X660
-
£
S X670 [e o
3 Y
5 X680 C [ ]
2 C—
S xs90
X700 LS L |
X710
X720
15 20 25 30 35 40 a5
Mole (%)

Hinh 2. Quan hé thanh phdn C1 va C7+ vdi chiéu sdu.

GOR (sm3/m3)

x

x

Chiéu sau (m)
= = = =
.
L ]

x

X 700
X 710

Hinh 3. Quan hé ty sé khi hoa tan (GOR) véi chidu sdu.

x 520
X 530
X 540

X §50 -0

1500 1600 1700 1800 1500 2000 2100 2200 2300 2400

Ap sudt bio hoa (psi)

Hinh 4. Quan hé dp sudt bdo hoa véi chiéu sdu.

mo hinh héa dac tinh dau khi diéu kién via boi hé
théng bang PVT (Hinh 6) dé dwa vao str dung trong
mo hinh mo phdng khai thac via H. Trén co s bang
PVT chudn theo s6 liéu thi nghiém, img véi moi mot
vi tri cu thé ciia mé (mét 6 lwdi trong md hinh khai
thac), phdn mém mo phong sé tao ra mot bang PVT
riéng cho 6 lwéi d6 dwa vao chiéu siu.
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Nhu vay, bang viéc 4p dung gidi phap EOS da
tao ra vo s6 bang PVT va lu6n dam bao mdi 6 ludi
trong m6 hinh mé phong sé c6 mot bang PVT riéng,
khéng bi han ché bai cach chia s6 viing hiru han. So
sanh véi cach ap dung phwong phap mé hinh héa
PVT trwére dé (theo cach thong thwdng, Hinh 7), ¢
thé thdy dic tinh PVT cta chat lwu, ching han nhw

ap suat bao hoa, dwoc md phong bién doi lién tuc
theo khong gian thay vi bi dong nhat va trung binh
hoéa cho cad md hinh. Giai phap nay vira tiét giam
dwoc s6 lwong mau can thu thap va phan tich, vira
chi tiét hda dwoc dac tinh PVT ctia mo. Két qua ciing
gitip dwoc viéc phuc hoi s6 liéu lich st cho tham s6
GOR cting nhw ddm bao cin bang vat chit cia md
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PVTO
—=t=Ha sé thé tich
~&8-D&6 nhét
Ty sb khi dau
i 150
| 400
- 1.25
3.00 —
4 340 1.00
2
3 A
2 0
F— a
f _:'Z.OD 0.75 %
£ @ 2
20 == -
e 050 @
4100
7 0.25
000 e =
1000 2000 3000 4000 5000 6000 7000 8000 9000
Ap suét, psi

Hinh 6. Ho bdng PVT ctia chdt lwu via chita H.
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hinh khai thac dat két qua rit tét so vdi cach lam
thong thwong (Hinh 8).

3.3. Két lugn

Bang viéc 4p dung nghién ctru cAn bang nhiét
déng hoc két hop véi phwong trinh trang théi, cd
thé vira tiét giam dwoc s6 lwong mau can thu thap
va phan tich, vira chi tiét va chinh xac hoa dwoc dic
tinh PVT cta cac khu virc quanh cac giéng khai thac
hién nay cuia via chira H mé B, déng thoi ciing la co
sé& d€& t6i wu viéc 14y mau va lua chon cac chi tiéu

phén tich cho cac giéng & giai doan tiép theo.

Mbi 6 lwdi khac nhau s& c6 motbang PVT riéng
(khéng bi han ché béi cach chia s6 viing hiru han).
Néu trong mé hinh gdn mai viing thity lwc 01 bang
PVT thi van can phai 14y thém miu va phan tich.
Tuy nhién, gia tri clia cAc bAng nay sai léch rit nhiéu
nén c6 nguy co gay 16i hoi tu va lam chdm qué trinh
tinh todn. Phwong phap nay ciing gitp cho két qua
phuc hoi s6 liéu lich st khai thac cia mo6 hinh dwoc
t6ét hon, d@m bao hon. Qua do6, ting tinh tin cdy ctia
md hinh cho cong tac du bao khai thac.

Hinh 7. So sanh md hinh héa ddc tinh PVT chdt iy (dp sudt bdo hoa).

— Lwu lwvong khai thac (FOPR), thung/ngay
— Do ngap nwdc mo phong (FWCT), p.d.v
Do ngédp nuwoc lich siv (FWCTH), p.d.v

30000 —]

FOPR  STB/DAY
8
8
|

1
FGOR,FGORH MSCF/STB

T r—MJM

— Ty sé khi dadu mé phdng (FGOR), nghin bé khdi/thiing
— Ty sb khi dau lich si (FGORH), nghin bo khéi/thang

FWCT.FWCTH dimensionless

et e e | o e Y 0.00

T T = T

|/|I/|s

|/|I/|7 |/|I/\B

Thei gian (ngay)

Hinh 8. Két qud phuc hoi lich stk khai thdc mé hinh via chita H mé B.
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Pong gop cua cac tac gia

T4c gid Nguyén Hai An xay dung dé cuong bai
bao, 1én ké hoach, xtr ly s6 liéu, minh giai va kiém
tra tién do cong viéc. Nguyén Hoang Pirc thu thap
s0 liéu, phan tich va chinh stra n6i dung.
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