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Tom tat

(acmo dau 6 Viét Nam va trén thé gidi chti yéu st dung phuong phap bom ép nudc nhdam duy tri ap suat via khi ap suat via dudi ap
sudt bao hoa. Do vdy, viéc theo doi va du bao nhanh hiéu qua bom ép nudc rat quan trong nham néng cao hiéu qué khai thac dau. Phuong
phép hiéu qua va don gian ¢ thé dp dung trong theo ddi, du béo hiéu qua bom ép nudc la do thi Hall (dugc xdy dung tir nam 1963 va
phét trién vao nam 2009). Do thi Hall gidip phan tich hiéu qua giéng bom ép dua trén do thi gitia luu lugng bom ép nudc véi ap suat. Bai
bao phén tich uu, nhugc diém cla phuong phép st dung dé thi Hall va tir do xdy dung chuong trinh tu dong phan tich hiéu qua 1 giéng
bom ép nudc.

Turkhéa: D6 thi Hall, bom ép nudc, ap suat, luu lugng bom ép, @0 nhét, do bao hoa.

1. Gidi thiéu r.: Ban kinh viing anh hudéng;
D6 thi Hall dugc Howard Hall xay dung tir nam r,; Ban kinh giéng;
1963. Kho khan trong qué trinh phan tich hiéu qua S: Hé s6 skin.

cla giéng bom ép la su thay d8i 4p suat va luu lugng
bom ép theo thai gian. Phuong phap d6 thi Hall c6
thé khic phuc dugc khoé khan do, dua trén phuong

D6 thi Hall dugc tich hagp ca 2 vé véi thai gian dugc thé
hién & cong thuc sau:

N s 2 A in FIRT Kwh
t7r|nAh Darcy cho dong chdy xuyén tam dugc thé hién [qix dt =W, = w = x[(Pus —P) X dt... (2)
& cong thic (1). 141,20 By (In2% + 5)
Tw
o KW Pwr-Pe) . Tai do:
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Sau d6 phuang trinh dugc bién ddi thanh:
Trong d6: g;: Luu lugng bom ép (thung/ngay);
141,2u,B,, (In7= +5)
w

K,: D6 thdm xung quanh giéng bom ép (Md); Z(ow — P)xdt= — w,

h: Chiéu day hiéu dung (ft); t v

P, Ap sudt ddy giéng (psi); Day la mét phuong trinh tuyén tinh. Mét biéu dé tich Iy
P : Ap suét via; gitra khoi lugng nudc dugc bom (W) so véi dp suat (phia bén

trai) dua ra dugc hiéu la d6 thi Hall.
u,: Do nhdét clia nudc;

S6 liéu dugc yéu cau trong dé thi Hall la ap suat miéng
giéng hang ngay va luu lugng bam. Bé la mét d6 thi gita luu
lugng bom ép tich lGy vai sy giam &p suat tich Iy trong ngay.
Theo Hall, néu mot giéng bom ép bi kich thich hoac c6 nat né
thi dé déc giam (dudng C), ngudc lai mot giéng bi nhiém bén
Ngdy nhdn bai: 23/3/2020. Ngdy phdn bién ddnh gid va stia chifa: 24/3 - 5/4/2020. thanh hé (skin duong) c6 d6 déc dugc tang lén (dudng D), con
Ngdy baibdo dugie duyet ding: 14/4/2020. bom ép 6n dinh va hiéu qua (dusng A) (Hinh 1 va 2).

B,: Hé s6 thé tich cta nudc (thong thuong gia
dinh bang 1);
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Luu lugng bom ép nudc tich Iy (nghinthung)

Hinh 3. D4 thi Hall cho giéng bom ép W-3

Luu lugng bom ép tich Iy (thung)

2. Uu, nhugc diém cha phuong
phap phan tich hiéu qua giéng
bom ép bang dé thi Hall

D6 thi Hall ¢6 uu diém 1a: (1) Cong
cu giam sat hiéu qua giéng va via nhu:
xac dinh dugc van dé trong bom ép,
xac dinh van dé cta hé théng lam sach
nudéc trudc khi bom ép va kha nang
tuang thich véi via chia; (2) Banh gia
hiéu qua kha nang xtr ly giéng; (3) So
sénh hiéu qua va thai gian st dung
céc phuong phap xti ly giéng (nhu
phuong phap xu ly giéng bang acid,
phuong phap nut via va phuong phap
st dung dung méi); (4) Xac dinh ché
d6 bom phu hgp, xac dinh cé nut né,
bién chan; (5) Don gian dé st dung.

Tuy nhién, d6 thi Hall ciing co
nhugc diém la can phai biét chinh xac
s6 liéu do cling nhu khoang thai gian
tién hanh stia chiia giéng; su thay déi
trong qua trinh khai thac va bom ép;
sO liéu phai du dai; khong dé phat
hién thai gian thuc té€ bi anh hudng.

Vidu giéng 1 cho thay anh huéng
clia nit né khi ti€n hanh bom ép &
giéng W-3 (Hinh 3 va 4). Sau 3 nam
Iuu lugng nudc khai thac 6n dinh, sau
doé dot ngot gia tang luu lugng khai
thac nudc vao nam 2003 dugc thé
hién trén d6 thi Hall.
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Hinh 5. Két qud khdp lich st va du bdo cho giéng bom ép béng do thi Hall
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Hinh 6. 56 liéu ddu vao
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Hinh 7.4 thi Hall cho 1 giéng bam ép trén chuong trinh
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Hinh 8. Hé sd skin trén chuang trinh

Hinh 9. Mgt phdn code ctia chuong trinh

3. Xay dung chuong trinh phan tich hiéu qua giéng
bom ép

Tu cong thic thuc nghiém trén, tac gid xay dung
chuong trinh tu ddng phan tich hiéu qua giéng bom
ép vdi s6 liéu dau vao dugc thé hién trong Hinh 6. Cac
gia tri d& nhét, d6 bao hoa dugc dua vao dé lam théng
s6 dau vao cho tinh toan. K&t qua dugc thé hién & Hinh
7 va 8.

Hinh 7 va 8 cho thay két qua giéng dugc lam sach nén
hiéu qua bam ép t6t. Trén co sG so bd chuang trinh ban
dau cho dé thi Hall, tac gia sé ti€p tuc tién hanh viéc téi uu
khép lich st va du bdo hiéu qua cta giéng bom ép béang
phuong phéap nay.
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4.Kétluan

D06 thi Hall cho thay hiéu qua trong viéc danh gia va
theo déi gi€ng bom ép. Bay la phuong phéap don gian va
la céng cu hiu ich gitp nha diéu hanh tham khéo trong
qua trinh theo doi va danh gia hiéu qua cla giéng bom
ép. Tuy nhién, d€ nang cao hiéu qua trong qua trinh theo
déi va danh gia hiéu qua cta giéng bom ép can két hgp
st dung cac d6 thi khac nhu: VRR, ABC plot hodac mé hinh
dién dung.

Tac gia da budc dau phat trién xay dung 1 chuong
trinh danh gia riéng cho giéng bom ép, tao tién dé phat
trién t& hgp gém cac phuong phap danh gié sau nay.

Tai liéu tham khao

[1]. D.R.Ratnaningsih and I.L.Danny, "Waterflooding
surveillance: Real time injector performance analysis using

Hall plot method & derivative", IOP Conference Series: Earth
and Environmental Science, International Conference on
Earth Science, Mineral, and Energy, Yogyakarta, Indonesia,
11-12 October, 2018.

[2]. Jonah Amedu
"Improved well and reservoir production performance in
waterflood reservoir-revolutionalizing the Hall plot", SPE
Nigeria Annual International Conference and Exhibition,
Lagos, Nigeria, 5 - 7 August, 2013.

and Christopher Nwokolo,

[3]. Saud Mohammed Al-Fattah, Mohammed
Dallag, Rami Ahmed Abdulmohsin, Wael Ateeq Al-Harbi,
and Mohammed Ben Issaka, "Intelligent integrated
surveillance tool improves field management practices',
International Energy Conference and Exhibition, Amsterdam,
the Netherlands, 11 - 13 April, 2008.

APPLICATION OF HALL PLOT METHOD TO MONITOR AND FORECAST
THE EFFICIENCY OF WATER INJECTION

Nguyen Van Do
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Summary

Water injection is the most commonly used method to maintain reservoir pressure when reservoir pressure is under saturated
pressure in most oil fields in Vietnam and in the world. Therefore, monitoring and rapid prediction of the efficiency of water injection are
a very important task to improve oil recovery. An effective and simple method that can be applied to monitor and predict the efficiency
of water injection is the Hall graph. The methods which are presented in this paper are Hall Plot (1963) and Derivative Hall Plot (2009).
Hall proposed a qualitative method to analyse injector well performance based on plot between cumulative drawdown pressure against
cumulative water injected. This paper analyses the advantages and disadvantages of the Hall method, and thereby builds a programme
to analyse the performance of a water injection well.

Key words: Hall plot, water injection, pressure, cumulative water injected, viscosity, saturation.

DAV KHi - SO 4/2020 23



