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Ttr cdc s6 liéu thuwc té thi cong xay du'ng cdc giéng khoan xién dinh hwéng
bdng phwong phdp khoan Roto trén vung mé Bach H6'va Rong cua Xi nghlep
Lién doanh (XNLD) Vietsovpetro, tdc gid phan tich, nghién ctru va ddnh gla
trang thdi dong hoc ctia choong bdng phwong phdp phan tich moi tuong tdc
va tong hap lyec trén choong trong cdc diéu kién cu thé nham ddnh gid, xdc
dinh va xdy dung quy ludt chuyen dong cua choong trong qud trinh khoan
xién dinh ero'ng Trong bai bdo nay, tdc gic dé cap dén phu’crng phdp va két
qud nghién citu trang thdi dong hoc cta choong khoan nham tirng buworc hop
Iy hod quy trinh Idi chinh xién trong viéc xdy dwng cdc giéng khoan xién dinh

hwéng.

© 2017 Trwdong Dai hoc Mo - Dia chit. T4t ca cac quyén dwoc bao dam.

1. M¢& dau

Trong cong tac khoan dau khi, hiu hét cac
giéng khoan la giéng khoan nghiéng dinh hwéng
vGi khodng roi day téi 1,6km. Viéc diéu khién quy
dao giéng khoan theo dung thiét ké khong phai lic
nao ciling thuwc hién dwoc. Hwéng di cda choong
khoan dwoc xac dinh chi yéu bai 2 thong so: goc
nghiéng (a) va goc phwong vi (¢). Viéc diéu khién
goéc nghiéng da kho, nhung viéc diéu khién goc
phuwong vi con kho hon. Hinh 1 biéu dién sw 1éch
gitra quy dao thuec té giéng khoan 910 mé Bach HO
so véi quy dao thiét ké (Vién NCKH va TK Dau khi
bién, 2016).

Cac giéng khoan xién dinh huwéng dworc thue
hién theo cac dang quy dao truyén théng nhuw sau

*Tdc giad lién hé
E-mail: nguyenvangiap@humg.edu.vn

(Tran Xuan bao, 2007):

- Dang quy dao 5 doan: Pay la dang quy dao
c6 doan thang dimg & dwdi cing nam trong ting
san pham;

- Dang quy dao 4 doan: Bay la dang quy dao
ma doan than giéng di vao via sdn phdm van con
mot gia tri goc nghiéng nhat dinh;

- Dang quy dao 3 doan. Pay la dang quy dao
ma than giéng c6 goc nghiéng 16m va c6 do doi day
16m;

- Ngoai ra, trong thuc té thi cong da dwa vao
ap dung thém mot dang quy dao 5 doan loai m&i
(c6 doan tang goc lan 2).

Moi dang quy dao than giéng déu c6 nhirng
doan ting goc nghiéng, 6n dinh géc nghiéng va
doan giam goc nghiéng. Ttr két qua théng ké hon
200 giéng khoan & mé Bach H6 va mo Rong cho
thay: tai nhirng khoang khoan ting hoac giam goc
nghiéng thi goc phwong vi tw dong thay dai
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Hinh 1. Quy dao thuc té va thiét ké theo hinh chiéu dirng va chiéu bdng cia giéng khoan (don vi
trong hé toa dé tinh bang m).
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Hinh 2. Quy dao thuc té va thiét ké theo hinh chiéu dirng va chiéu bdng cua giéng khoan 1014-
MSP-10 (don vi trong hé toa dé tinh bang m).
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Cwong dd thay d6i goc nghiéng, d6/10m
Hinh 3. Biéu do quan hé giira cwong do thay doi géc nghiéng véi phwong vi thdn giéng (1014-
MSP-10) & khodng khoan 1950-2375m.
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va tuin theo quy ludt nhit dinh. Chwa c6 mot cong
trinh nghién ctu nao giai thich dwoc co ché thay
dé6i goc phwong vi khi goc nghiéng thay doi.

Bang phuwong phap phén tich méi twong tac
va tong hop luc trén choong dé tim ra dwoc
nguyén nhan nham giai thich hién twong: Khi ta
thay d6i géc nghiéng cua than giéng thi goc
phwong vi ciing tw dong thay déi theo. Piéu nay
rat quan trong vi n6 gitp cho viéc thiét ké quy dao
giéng khoan cling nhw viéc thi cong lai chinh xién
dwoc chinh xac hon.

2. Quy luit hwéng chuyén dong ctia choong
khoan

2.1. Quy ludt hwéng chuyén déng ctia choong
khi khoan bang phwong phdp Roto véi b
khoan cu giam géc nghiéng

Tir s6 liéu thuc té€ ctia hon 200 giéng khoan,
ti€ n hanh phéan tich va xt ly cac s6 liéu théng ké
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(Nguyén Ngoc Kiéng, 1996) vé quy dao cla giéng
khoan & nhitng khoang khoan ting, gidm hodc 6n
dinh géc nghiéng (Nguyén Van Giap, 2009) cho
thdy mét hién twong kha ré nét 1a: khi goc nghiéng
cda than giéng giam thi géc phwong vi cia than
giéng ting. Cudng do thay ddi goc phuwong vi (A¢)
lu6n bién thién va ty lé thun véi cedng do gidam
gbc nghiéng (4c) cha than giéng. Quy luit nay
dwoc thé hién & hiu hét cic giéng khoan c6
khoang khoan giam géc. O dy xin dwa ra giéng
khoan 1014-MSP-10 lam vi du (Hinh 2 va 3).

2.2. Quy ludt hwéng chuyén dong ciia choong
khi khoan bang phwong phdp Roto véi bé
khoan cu tdng goc nghiéng

Qua phén tich két qua khoan & nhitng khoang
khoan cta giéng khoan 102-RP-1 (Hinh 4 va 5)
cho thay khi géc nghiéng ctia thin giéng ting thi
gbéc phwong vi cia than giéng giam.
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Hinh 4. Quy dao thuc té va thiét ké theo hinh chiéu ditng va chiéu bing cia giéng khoan
102-RP-1(don vi trong hé toa dé tinh bdng m).

Fa =

o * ¥ ¢ * <
.DD.DE — P 4] & P &>

— O r—— &} v rew r
=Nl

= - - —U-ﬁ——-
i 1 « 05 s e Q. e Ve
[+ A"

= = o

el

LS ] %D 1

=0]

==

= <
=]

=B +5

[

Cwdng do thay déi goc nghiéng, @6/10m

Hinh 5. Biéu do quan hé gitra cwong do thay déi géc nghiéng véi phwong vi thdn giéng
(102-RP-1) & khodng khoan 1275-2190m.
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Két qua thue té thé hién ré quy ludt nay & hau
hét cac giéng khoan c6 khoang khoan ting goc
nghiéng.

Mot cach tong thé, 6 thé dwa ra két luan: khi
ta thay d6i goc nghiéng cta than giéng thi goc
phuong vi cling tw dong thay daéi theo.

3. Phin tich co’ ché twong tic lwc & choong
Kkhoan trong qua trinh pha hay dit da

3.1. Phdn tich co ché twong tdc Iwc trén
choong va hwong chuyén déng cia choong
trong trwong hop tiang géc nghiéng

B0 khoan cu str dung trong khoan Roto & cac
khoang khoan tang géc nghiéng dwoc minh hoa
trong hinh 6 trén mot doan thin giéng da ton tai
mot gia tri goc nghiéng nhit dinh. Cac lwc dwoc
phén bé trén cling mdt mit phang, & day c6 thé
thiy néu F > 0, diéu nay c6 nghia la khoang khoan
dang ting gdc nghiéng theo chiéu siu, con trong
trwong hop ngworc lai, F < 0 tirc 1a khoang khoan
dang gidm géc nghiéng theo chiéu siu.

Hinh 6 biéu dién sw phan bé lwc & cac thanh
phén cta bd khoan cu va thanh phén luc ton tai
trén choong khoan theo thiét dién thang ding (D.
Rahman,1996).

D€ nghién ctu va phan tich tong hop luc
twong tac trén choong khoan va hwéng dich
chuyén cia choong thi cin phai phén tich lwc trén
thiét dién ngang & day giéng.

Hinh 7 minh hoa sw phan b luc trong treong
hop F > 0, titc 1a ting géc nghiéng (Nguyén Vin
Giap, 2006). Trong tredng hop nay choong khoan
ludn cé xu hwéng tiép xuc truc tiép 1én bé mét phia
trén véi thanh giéng khoan. Dwéi tac dong cda
choong khoan, dat da bi pha v& ca phin thiét dién
cua day giéng va phan tiép xdc phia trén cta
choong véi than giéng. Dwdi tac dung clia cic luc
G, Fva van t6c quay can khoan @, két hop véi cau
tao ciia choong khoan ba chdp xoay, bé mat ngoai
cta cac chép xoay lan lwot tiép xic véi thanh giéng
phia trén ctia than giéng & 6 thi IV cua thiét dién
(Hinh 7) véi mét luc swon F. Lwc ma sat Fo sinh
ra boi hé qua clia van téc quay can @ khi bé mat
ngoai ctiia choong tiép xuc véi thanh giéng khoan
va lén nhét tai diém O.

Tong hop 2 lyc thanh phan: lwc swon Fva luc
ma sat Fo tai diém O, ta dwoc luc Fo. Tong hop
lwc Fo chinh la gia tri 1am thay doi géc phwong vi
cia choong khoan. Vé&i phuwong cia tong hop luc
Fg, ta thiy choong khoan cé chiéu hwéng dich
chuyén vé cung thix [V cda thiét dién day giéng,

Hinh 6. Phdn bé lwc & cdc thanh phdn ctia bé khoan cu trén mdt phdng.
Trong do: 1- Choong khoan; 2- Cin Ndng; 3- Pinh tdm; P- Trong lwong ctia thiét bi; F- Lurc swon tai
choong; F1,F2- Lwc uén tai dinh tdm; g- Thanh phdn luc theo chiéu truc ctia bo khoan cu; f- Thanh phdn
Iwc theo chiéu vudng géc vdi thanh giéng; G- Tdi trong Ién choong; - Vdn téc quay cdn khoan.
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tirc 1a goc phwong vi ctia than giéng sé thay doi cac théng so ché do cong nghé, goc nghiéng thuc
theo chiéu huéng giam. cda than giéng tai thoi diém xem xét, cu tric cia
Gia tri A@phu thudc rat nhiéu vao moi treong b6 khoan cy....

lam viéc cia choong nhw tinh chit co'ly cia dat da,

Fo o .

M3t cit ngang bé

mit choong khoan Mat cat ngang

day giéng khoan

Hinh 7. Thiét dién ngang bé mdt ddy giéng va choong khoan trong truwong hop tdng géc nghiéng.
Trong do: F- Luc swon tai choong ; Fe Lwe ma sdt gitka choong va thanh giéng khoan tai diém O; «- Van téc
quay ctia cin khoan; Fo- Téng hop lwc gitta Fova F; Ap- Cwong dé thay déi géc phwrong vi cia thdn giéng.

Mit cit ngang day
giéng khoan

Mit cat ngang bé
mit chodng khoan

Hinh 8. Thiét dién ngang bé mdt ddy giéng va choong khoan trong trwdng hop gidm goc nghiéng.
Trong do: F- Lwc swon tai choong ; Fo- Luc ma sdt gitka choong va thanh giéng khoan tai diém O; «- Vin téc
quay ctia cdn khoan; Fo- Téng hop luc giita Fova F: Ap- Cwong dj thay doi goc phwong vi ctia thdn giéng.
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3.2. Phdn tich co ché twong tdc lwc trén
choong va hwéng chuyén déng cia choong
trong trwong hop giam goc nghiéng

Ciling twong ty nhw muc 3.1, trong khoang
khoan gidm goc nghiéng, twong trng véi F < 0, tirc
la lwc swon F c6 chiéu di xudng (nguoc véi treong
hop tang géc) (Hinh 8).

Duwéi tic dung ctia lwe swon F va vén toc quay
can khoan @, bé mat ngoai cta than choong va
chép xoay lan lwot tiép xtc truc tiép vdi bé mat
thanh giéng & cung th II r6i méi chuyén sang
cung thi¢ 111 (hinh 8), c6 thé thiy lwc ma sat Folén
nhat la & diém O c6 chiéu nguoc véi chiéu quay
cda can khoan. Téng hop 2 lwc thanh phan: luc
swon Fva lwe ma sat Fotai diém O, ta duocluc Fo.
Phwong va do 16m cua tong hop lwc Fo chinh la
nguyén nhin lam thay d6i goc phwong vi cia thin
giéng

V6i phwong clia tong hop luc Fo, ta thay
choong khoan c6 chiéu hwéng dich chuyén vé
cung thir II cda thiét dién day giéng, tic 1a goc
phwong vi clia than giéng sé thay ddi theo chiéu
hudng tang.

Moi twong quan dwoc thé hién kha rd trong
cac giéng khoan c6 doan giam goéc nghiéng, diéu
nay dwgrc gidi thich bang co ché cAn bing va twong
tacluwc dwoc hinh thanh do trong lwc ciia cac thanh
phén ctia bo khoan cu. Mt khéc, chiéu vecto cta
lwc swon F cung chiéu véi trong luc (P) nén gia tri
cta luc swon F ludn ton tai méc du cac diéu kién
ngoai canh c6 thay doi va su ton tai ca lwc swon F
nay lai luén ndm trong moi trwdong cong hwéng
bé&i trong lwc clia cic thanh phan riéng biét ctia bd
khoan cu. Két hop véi van toc quay ciia choong ®
nén gia tri ctia tong hop lwec Fpluén 16n hon 0 (Fe
> 0) va két qua la gia tri cwong do thay doi goc
phwong vi ctia than giéng ludn 16n hon 0 (4¢> 0).
Thuc thé trong qué trinh khoan cac giéng xién
dinh hwéng thi sw bién thién cta gia tri A¢con phu
thudc vao cac gia tri 4a va goc nghiéng tirc thoi
cda than giéng, ché do cong nghé khoan va diéu
kién cu thé ctia dit da khoan qua.

4. Kétluan

Két qua nghién ctru va phéan tich thong ké cac
s0 liéu thyc té cia hon 200 giéng khoan xién dinh

hwéng trén mé Bach H6 va md Rong, cho phép
dwa ra mot s6 két luan sau:

Trong cac khoang khoan tang, gidm goc
nghiéng bang phwong phap khoan roto, sw thay
doi gia tri Aa c6 moi twong quan truc tiép dén gia
tri cwong do thay d6i goc phwong vi ctia thin giéng
(A¢) theo mot quy luét nhat dinh:

- Khi gia tri goc nghiéng cuia thin giéng giam
thi gia tri goc phwong vi ca than giéng tang.

- Khi gia tri goc nghiéng cta than giéng ting
thi gia tri goc phwong vi cia thin giéng giam.

Mo6i quan hé gitra viéc thay do6i gia tri goc
nghiéng cta thin giéng vai viéc goc phwong vi tw
déng thay déi theo dwoc hinh thanh trén co ché
twong tac va cAn bang luc.

Mo6i quan hé giira gia tri Aa va Ag bi anh
hwdng truc ti€p bai moi treong va diéu kién lam
viéc cia choong khoan trong long giéng nhu cac
ché d6 cong nghé, dia chit va dia ting, ciu tric va
kinh thwéc ciia bd khoan cy, gia tri goc nghiéng tirc
thoi ca than giéng, cling nhw gia tri cwong do thay
doi goc nghiéng tirc thoi cia than giéng...
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ABSTRACT

Analyze interactions and aggregate forces on the bits in directional
drilling by rotary drilling
Giap Van Nguyen
Faculty of Oil and Gas, Hanoi University of Mining and Geology, Vietnam
Analysis, study and assessment of the dynamic state of drilling bits through analytical method of
investigating interactions and total loads on drilling bits in specific cases have been carried out based on
real data after the construction of directional wells using rotary drilling technique at Bach Ho and Rong
oilfields of Vietsovpetro. In this paper, the authors would like to present a methodology and outcomes of

study on dynamic state of bit, and as a consequence, to optimize the steering during the process of
contructing a directional horizontal well.





