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Tom tét

C3cmd dau 6 Viét Nam va trén thé gidi chil yéu sit dung phudng phap bom ép nutic nhém duy tri ap sut via khi p suat via dudi ap
sudt bao hda. Do vay, viéc theo ddi va du bdo nhanh higu qua bom ép nu6c rét quan trong nhidm nang cao hiéu qua khai thac diu. Phuong
phdp higu qua va don gian c6 thé ap dung trong theo dai, du bo hiéu qué bum ép nuéc 1 do thi Hall {duoc xay dyng tir nam 1963 v
phat trién vao nam 2009). B4 thi Hall giiap phan tich hiéu qud giéng bom ép dua trén d6 thi gita luu lugng bom ép nudc véi ap suat. Bai
bao phan tich wu, nhugc diém cta phuang phdp st dung dd thi Hall va tir d6 xay dung chuiang trinh tu dong phén tich hiéu qua 1 giéng

bom ép nudc.

Tur khéa: D4 thi Hall, bom ép nudc, &p sudt, Iuu lugng bom ép, 39 nhdt, dg bao haa,

1. Gidi thidu

D4 thi Hall dugc Howard Hall xay dyng ti nam
1963. Khé khan trong qua trinh phan tich hiéu qua
clia giéng bom ép 13 su thay d61 4p suét va luu luong
bom ép theo thai gian. Phuong phép §6 thi Hall c6
thé khéc phuc dugc khé khan §6, dua trén phuang
trinh Darcy cho déng chay xuyén tam duoc thé hién
& cong thuc (1).
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D6 thi Hall dugc tich hop ca 2 vé vdi thdi gian fuoc thé
hién & cbng thic sau:
Kywh
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Sau d6 phuong trinh dugc bién d6i thanh:

141,21, B, (In% +5)

W,
Kyh !

Z(P.,,, - P)xdt=
1

Day 15 mot phuong trinh tuyéa tinh. Mét bidu @6 tich lay
gitfa khdi lugng nudc duoc bom (W) so vai 4p suat (phia bén
trai) dua ra dugc hiéu la do thi Hall.

S6 liéu duge yéu cau trong d6 thi Hall & dp suat miéng
giéng hang ngay va luu luong bom. D6 la mét do thi gida luu
lugng bam ép tich lay vai sy giam ap suat tich fby trong ngay
Theo Hall, néu mét giéng bam ép bi kich thich hoac o nit né
thi d ddc giam {(Guang C), nguoc lai mot giéng bi nhidm ban
thanh hé (skin duong) ¢6 dé déc duoc tang lén (duang DY, con
bom ép 8n dinh va hiéu qué (Guang A) (Hinh 1va 2)
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2. Uu, nhuge diém cva phuong
phap phan tich hiéu qua giéng
bom ép bing dé thi Hall

D3 thi Hall ¢6 vu diém 1a: (1) Cong
cu gidm sat hiéu qua giéng va via nhu:
x4c dinh dugc van dé trong bom ép,
xac dinh van dé cia hé théng 1am sach
nudc trude khi bom ép v kha ning
tuong thich vdi via chua; (2) Banh gia
hiéu qué kha nang xu ly giéng; (3) So
sanh hiéu qua va thdi gian su dung
cac phuang phép xu ly giéng (nhu
phuang phdp i ly giéng bing acid,
phuong phap nut via va phuong phap
st dung dung md); (4) Xac dinh ché
d6 bom phu hgp, xac dinh ¢6 nuit né,
bién chén; (5) Don gian dé sir dyng.

Tuy nhién, dé thi Hall cing c6
nhugc diém la can phai biét chinh xac
5 liéu do cing nhu khodng théi gian
tién hanh sva chia giéng, su thay dai
trong qua trinh khai thac va bom ép;
56 lidu phai g0 dai; khéng dé phat
hién théi gian thuc té bi anh hudng.

Vidu giéng 1 cho thdy anh hudng
cla nut né khi tién hanh bom ép &
giéng W-3 {Hinh 3 va 4). Sau 3 nam
luu lugng nudc khai thac 6n dinh, sau
dé dot ngdt gia tang luu luong khai
thac nudc vao nam 2003 dudc thé
hién trén dé thi Hall.
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Hinh 5. Két qud khdp lich sii va du béo cho giéng bom ep bong d§ thi Halt
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3. Xay dung chuong trinh phan tich hiéu qua giéng
bom ép

TU ¢dng thuc thyc nghiém trén, tac gid xay dung
chuong trinh ty déng phan tich hiéu qua giéng bom
ép vai s6 lieu ddu vao dugc thé hién trong Hinh 6. Cac
gia tri d6 nhat, 6 bao hoa ducc dua vao dé 1am théng
$6 dau vao cho tinh toan. K&t qua duoc thé hién & Hinh
7vas8.

Hinh 7 va 8 cho thay két qua giéng duac Iam sach nén
hiéu qua bom ép tét. Trén ca 8 s0 b chuong trinh ban
d3u cho 36 thi Hall, tac gid sé tiép tuc tién hanh viac 18 uy
khap lich s va dy bao hiéu qua cUa giéng bom op bing
phuang phép nay.



4.Kétluan

D6 thi Hall cho thay hiéu qua trong viéc danh gia va
theo déi giéng bom ép. Dy |a phuong phép dan gian va
13 ¢dng cu hitu ich gilp nha diéu hanh tham khio trong
qua trinh theo ddi va danh gia hiéu qua cda giéng bom
ép. Tuy nhién, @€ nang cao hiéu qua trong qua trinh theo
doi va danh gia hiéu qua cua giéng bom ép can két hop
sif dung cac d6 thi khac nhu: VRR, ABC plot hodc mé hinh
dién dung.

Tac gid da budc dau phét trién xay dung 1 chuang
trinh dénh gia riéng cho giéng bom ép, tac tién dé phat
trién t6 hop gém céc phuong phap danh gia sau nay.
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APPLICATION OF HALL PLOT METHOD TO MONITOR AND FORECAST
THE EFFICIENCY OF WATER INJECTION

Nguyen Van Do
Vietnam Petroleum Institute
Email: donv@vpi.pvn.vn

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: Hal plot, water injection, pressure, cumulative water injected, viscasity, saturation.
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