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Tom tat 

Cac mo dau ci Viet Nam va tren the gidi chu yeu sii dung phirong phap bom ep mfdc nham duy tri ap suat via khi ap suat via dudi ap 

suat bao hoa. Do vay, viec theo doi va diT bao nhanh hieu qua bcfm ep nudc rat quan trpng nham nang cao hieu qua khai thac dau. PhUdng 

phap hieu qua va dOn gian co the ap dung trong theo doi, dif bao hieu qua bom ep nUdc la do thi Hall (dupc xay dUng tir nam 1963 va 

phat trien vao nam 2009), f)6 thi Hall giiip phan tich hieu qua gieng bom ep di/a tren do thi giu'a lUu liTOng bom ep nifdc v6i ap suat. Bai 

bao phan tich ifu, nhuoc diem cua phu'ong phap sCf dyng do thi Hall va ttf dd xay dung chuong trinh tU dpng phan tich hieu qua 1 gieng 

bPm ep nudc, 

Ttf khoa: Do thi Hall, bom ep nudc, ap suat, lUu lupng bom ep, dp nhdt, dp bao hda. 

1 . Gidi thieu 

Do thi Hall duac Howard Hall xay dUng tCr nam 

1963. Kho khan trong qua trinh phan tich hieu qua 

cua gieng bcfm ep la sUthay doi ap suat va luu luang 

bam ep theo thdi gian. Phuang phap do thi Hall co 

the khac phuc duac kho khan do, dua tren phuang 

trinh Darcy cho dong chay xuyen tam duac the hien 

crcongthuTcd). 

K^h (P^f - Pe) 

141.2 Hwi^w{ln^ + S) 
(1) 

Trong do: q,: LUu luang bam ep (thiing/ngay); 

K : Do tham xung quanh gieng bom ep (IVld); 

h: Chieu day hieu dung (ft); 

P^: Ap suat day gieng (psi); 

P: Apsuat via; 

p :0p nhcrtCLia nUdc; 

B : He so the tich cua nUdc (thong thudng gia 

dinh bang 1); 

Ngay nhdn boi 23/3/2020. Ngoy phan bien ddnh gia va sia chUo. 24/3 - 5/4/2020 

Ngay bai bdo dm duyel dang 14/4/2020 

r Ban kinh vung anh hudng; 

r : Ban kinh gieng; 

S: He so skin. 

Do thi Hall duac tich hap ca 2 ve vdi thdi gian duoc the 

hien dcongthUcsau: 

jq, X dt - 1% -
141,2fiwBw(ln— + s] 

xiiP„f-P,)xdt... (2) 

Sau do phuang trinh dUdc bien doi thanh: 

141,2p,,B^(ln^ + s) 

Day la mot phuang trinh tuyen tinh. Mdt bieu do tich luy 

giUa khoi luang nUdc duac bam (W )̂ so vdi ap suat (phia ben 

trai) dua ra duoc hieu la do thi Hall. 

So lieu dugc yeu cau trong do thi Hall la ap suat mieng 

gieng hang ngay va luu lUOng bom. Do la mot do thi giQa luu 

luong bom ep tich luy vdi sU giam ap suat tich luy trong ngay 

Theo Hall, neu mot gieng bam ep bi kich thich hoac cd nut ne 

thi do ddc giam (dUdng C), ngUoc lai mot gieng bi nhiem ban 

thanh he (skin duong) cd do ddc duoc tang len (dudng D), cdn 

bom ep on dinh va hieu qua (dudng A) (Hinh 1 va 2) 
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Ap suat 
(psi.ngay/ 
thung) 

A - Bam ep on dmh 

B-Skmam 

C - Co nut ne 

D-Skin duong chat 
lu'ong nirdcbamep 
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Li/u liTong bom ep tich luy (thCing) 

Hinfil.DothiHall 

LLfu lirong bom ep nu-dc tich luy {nghin m 

Hinh 2. Bo thi Hall 

Lu'u luong bam ep ni/oc tich luy (nghin thung) 

Hinh } . Do thi Hall cho gieng bam ep W-3 

Li;u lirang bam ^ptich luy (thung) 

z. [Su, nhUtfc diem cua phUdng 

phap phan tich hieu qua gieng 

bcrm ep bang do thj Hall 

Dd thi Hall cd Uu diem la: (1) Cdng 

cu giam sat hieu qua gieng va via nhu: 

xac dinh dUac van de trong bOm ep, 

xac djnh van de cua he thong lam sach 

nudc trudc khi bom ep va kha nang 

tuong thich vdi via chira; (2) Danh gia 

hieu qua kha nang xCr ly gieng; (3) So 

sanh hieu qua va thdi gian sir dung 

cac phuong phap xCf ly gieng (nhU 

phuong phap xU ly gieng bang acid, 

phuong phap nut via va phuang phap 

sir dung dung mdi); (4) Xac dmh che 

do bom phu hop, xac djnh co nut ne, 

bien chan; (5) Don gian de sir dyng. 

Tuy nhien, do thi Hall cung cd 

nhuac diem la can phai biet chinh xac 

so lieu do cung nhu khoang thdi gian 

tien hanh sira chQa gieng, su thay doi 

trong qua trinh khai thac va bam ep; 

sd lieu phai du dai; khdng de phat 

hien thdi gian thuc te bi anh hUdng. 

VI du gieng 1 cho thay anh hUdng 

cua nut ne khi tien hanh bom ep d 

gieng W-3 (Hinh 3 va 4). Sau 3 nam 

luu luang nudckhai thacondmh, sau 

36 dot ngot gia tang !uu luang khai 

thac nudc vao nam 2003 duoc the 

hien tren do thj Hall. 
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LUu klong dau (mVngayl 

LUu luong chat lUu (mVngay) 

I LUu lUOng bom ep (mVngay) 
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Hinh 4. Hien trang khai thdc gieng I 

Cumwatennj 

Hinh 7. Bd thi Hall cho 1 gieng bam ep tren chuong trinh 

1260 

124U 

1220 

1200 

nao 
1160 

1 20 40 60 eo 100 120 
'^"'-

140 

l/Q(ngay/thung) 

Hinli 5. Ket qud khdp lich sit vo ddbdo cho gieng bam ep bdng do thi Hal! 
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Hinft 9. Mot phdn code cua chtrang trmh 

3. Xay dUng chUdng trinh phan ti'ch hieu qua gieng 

btfmep 

TU cdng thufc thUc nghiem tren, tac gia xay dUng 

chuong trinh tU ddng phan tich hieu qua gieng bom 

ep vdi so lieu dau vao dugc the hien trong Hinh 6, Cac 

gia tri do nhdt, do bao hda duoc dua vao de lam thdng 

so dau vao cho tinh toan. Ket qua duoc the hien d Hinh 

7va8, 

Hinh 7 va 8 cho thay ket qua gieng duoc lam sach nen 

hieu qua bom ep tot. Tren ca sd so bd chuang trinh ban 

dau cho do thi Hall, tac gia se tiep tuc tien hanh vtec toi uu 

khdp lich SLT va du bao hieu qua cua gieng bom ep bang 

phuang phap nay. 

Hinli 6. So lieu ddu vdo 
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4. Ket luan 

Do thj Hall cho thay hieu qua trong viec danh gia va 

theo ddi gieng bom ep. Day la phuong phap dan gian va 

la cdng cu hUu ich giup nha dieu hanh tham khao trong 

qua trinh theo ddi va danh gia hieu qua cua gieng bom 

ep.Tuy nhien, de nang cao hieu qua trong qua trinh theo 

ddi va danh gia hieu qua cua gieng bom ep can ket hap 

sCr dung cac do thi khac nhU: VRR, ABC plot hoac md hinh 

dien dung. 

Tac gia da budc dau phat trien xay dung 1 chuong 

trinh danh gia rieng cho gieng bam ep, tao tien de phat 

trien to hop gom cac phuong phap danh gia sau nay. 
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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 pmgramme 

to analyse the performance of a water injection well. 

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