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Tom tat

Viéc phdt hién thdn ddu trong tang dd méng niit né dé mé ra ky nguyén méi trong céng tdc tim kiém, tham dé va
khai thdc ddu khi. Do cdu tric dia tang ciia mé Bach Hé khd phirc tap, véi su hién dién cia tdng tram tich Oligocene
trén c6 dp sudt via di thudng cao nén dé khoan dugc déi tuong méng cdn phdi cé cdp éng chéng 7” cdch ly dia tdng
Oligocene nay, tir d6 sir dung choong khoan véi cdp duéng kinh 672", Sau mét théi gian dai khai thdc, cdc giéng khoan
vao déi tugng méng bi ngdp nu'dc, san luong khai thdc qud thdp va khéng hiéu qud. Do viéc khoan giéng méi khéng
kha thi vé hiéu qua kinh té, nén dé dam bdo sdn Iuong khai thdc va ndng cao hé sé thu héi ddu, can tdn dung cdc than
giéng hién cé (giéng khéng con hoat déng hay hoat déng kém hiéu qua) dé khoan cdt than, cho phép méréng cdc khu
vu'c chua c6 giéng khoan hodc viing bi tdch biét do muc nuéc déng Ién khéng déng nhdt trong quad trinh khai thdc.
Do thi céng trén cdu tric cia giéng khoan cd, cdn sir dung choong khoan dudng kinh nhé dén 4%:” dé€ khoan vao déi
tuong mong. Viéc nghién cuu, ddnh gid trang thdi déng hoc ctia bé dung cu khoan duéng kinh nhé (duéi 7”) trong

tdang dd mong nurt né sé gitp ndng cao hiéu qud ctia céng tdc khoan.

Tirkhéa: Choong khoan, b dung cu khoan, théng sé ché dé khoan, phd hay ddt dd, trang thdi déng hoc.

1. Giéi thiéu

Mé Bach H6 ndm trén d6i nang Trung tam bé Clru Long
va da dugc Lién doanh Viét - Nga “Vietsovpetro” khai thac
tU nam 1986. Lat cat dia chat mé Bach HE gébm da méng
két tinh tudi trudc Dé Tam va d4 tram tich luc nguyén (Hinh
1).T6ng chiéu day theo chiéu thang diing mé vao da méng
la 1.990m, clia da tram tich la 4.740m (BH-11).

Mong la da@ magma két tinh hoan toan véi cac dai mach
pocfirit va diabaz andesite bazan phan anh tinh bat dong
nhat thach hoc. Theo tai liéu nghién ctiu mau 16i, da granite
biotite hai mica cht yéu phan bé trong pham vi khoi
Trung tam, & khoi Bac co granodiorite biotite sang xam va
adamellite chita nhiéu monzonite thach anh, monzodiorite
thach anh va diorite & kiém, & kh6i Nam c6 granite (BH-8),
granodiorite (BH-17) va monzodiorite thach anh (BH-7). B4
mong bi bién déi thit sinh & cac muc do khac nhau. Trong
s6 cac khoang vat thi sinh phé bién nhat la zeolite va
calcite. Theo s6 liéu phong xa, tudi tuyét déi ctia da két tinh
dao ddng trong khoang tir 245 + 7 (Trias mudn) dén 89 + 3
(Creta muon) triéu nam.

Granitoid & mé Bach HE co
dé nut né va hang héc cao. S6
liéu méi thu dugc xac nhan so
d6 phan bé da méng truéc, phan =
phia Nam cutia khéi phia Tay theo
s6 liéu nghién ciu mau 16i cla  wgugn: Vietsowpetro
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giéng khoan BH-11 va mau vun giéng khoan 12001 cho
thay su phat trién da c6 thanh phan kiém la diorite, véi
dac trung tham chia thap.

Mau 16i giéng khoan khai thac 1113 cho thay & d6 sau
4.900m (-4.375m tuyét d6i) c6 su chuyén tiép ti phic hé
da granite sang da c6 thanh phan kiém.

Thanh phan vat chat va cdu tric cla da moéng theo
mau |6i tai cac giéng khoan dugc trinh bay trong Bang 1.

Cac loai da trung tinh (58 - 64% SiO,) gém: diorite
thach anh biotite c6 mat trong giéng khoan BH-19 tai khoi
boéng Bac.

Cac da acid yéu (64 - 68% SiO,) tudi Jura mudn gém:
adamellite, granodiorite, tonalite va monzodiorite thach

anh (BH-23 va 817B) phan bé trong pham vi khéi Bac.

Cac da acid (68 - 74% Si0,) tudi trudc Creta mudn cha
yéu la granite biotite (BH-40) phat trién & kh&i Bac.

Dac diém thach hoc clia da méng dugc nghién cdu

Hinh 1. Mdt cdt dia chdt - dia vat Iy theo tuyén | - I
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Bdng 1. Phén bd cdc logi dd mdng mé Bach HG (theo két qud nghién ciu mdu 16i @én ngay 1/1/2012 ctia Vietsovpetro)

Loai da Khéi Trung tdm

1,2, 6,402, 404,405,413, 415,419, 420,

Granite

Adamellite, Tonalite

Monzonite thach anh 404,419,431,802,813,1113

Granodiorite 901,905, 1113

Monzodiorite thach anh
biotite

Monzodiorite thach anh
amphibole biotite
Diorite thach anh biotite 431
Diorite thach anh
amphibole biotite
Diorite amphibole biotite

802, 813,905, 423

1113

18,436,1113

Ngudn: Vietsovpetro
bé sung theo két qua phan tich mau 16i gém 10 mau & hai
giéng mdéi la BH-23 va 817B.

2. Céng nghé khoan trong tang da méng niit né mé
Bach Hé

Viéc phat hién dau trong méng mé Bach Hé 1a su kién
quan trong trong céng tac tim kiém, tham do va khai thac
dau khi & Viét Nam, danh ddu moét budc ngodt trong viéc
nhan dinh va danh gia méi vé tiém nang dau khi & thém
luc dia phia Nam, thay d&i cach nhin nhan va xac dinh
chién lugc tham do dau khi & khu vuc, mé ra mot huéng
tim kiém, tham do méi can dugc quan tam.

K& tur khi phat hién ra dau trong da mong tai thém
luc dia Viét Nam, cong tac khoan tap trung vao déi tugng
tang da méng.

Viéc khoan trong tang da mong tai Vietsovpetro
bang choong khoan vai dusng kinh nhé 62" - 414", thoi
gian khoan kéo dai do dac tinh dat d& moéng ciing, nut
né, gay ra nhiéu van dé trong thi cong khoan nhu téc dé
cd hoc thap, s6 mét khoan/chodng ngan, chodng bi bé
rang, mon rang, rci chép... Vi vay, can lua chon, cai tién
choong khoan cho phu hgp. Viéc thi cong cang kho khan
hon khi khoan véi choong dudng kinh nhé 114,Tmm.
Trong thdi gian dai, choong khoan méng 4'2” FA7YODPS
(Smith) 1a su lya chon duy nhat. Hién nay c6 thém mot
56 loai choong khoan nhu 42" STX30DX, 42" XR45YODPS,
4%," STR44CGDX. Céc loai chodng khoan c6 dudng kinh
4%" cho hiéu qua khoan cao, nhung cling c6 thé rai chép
bat cu lic nao. Choong khoan 4%2” F47YODPS (Smith) c6
13 trudng hop 6 bi bi hdng trong s6 74 hiép tha (chiém
17,5%); choong khoan 4%:" XR45YODPS c6 dén 3 choong
roi chép trong 6 hiép tha (chiém 50%) sau 22,4 - 43,2
nghin vong - téng s6 vong quay qua thap.

421,423,424,425,426,431,442, 448, 445,
446, 462,901,910, 903, 1019, 1113, 11002
404, 405, 415, 425,431,903, 910

o Khéi Khéi =
Khai Bac TayBic Dong Bic Khoi Nam
23,40, 67, 145, 8, 449,
503,810, 907 20,819 1102 458,16
23,66,91,94,817B 88 1201, 1202
66, 73, 804 88,100
80,88,
23,65, 145,810 100,140 1107 458,17
65, 804,907,1007 100,819 1106,1108 7
502, 504,1008 441
1007 19
110,503,711 11 1106
120 1003,1014
Bding 2. 56 liéu giéng khoan mdng ctia mé Bach HG
S6 giéng 1/1984- 1/1997- 1/2002- Toan mo
khoan 1/1997 1/2002 4/2009 Bach Hé
Tham do 13 3 2 18
Khai thac va
khai thac sém 154 64 >0 268
Téng s6 167 67 52 286

Ngudn: Vietsovpetro

Bding 3. (dc chitiéu kinh t€ - ky thudt cia choong khoan
strdung trong dd mdng granite niit né

Pudng Phuong S8 mét Theoi Van téc
kinh phap khoan trén gian co hoc

choong khoan choong (m) khoan (m/gio)

khoan (gio)
815" R 93,4 39,90 2,34
6%2" R 86,1 41,37 2,08
8%2" R 176,0 76,49 2,30
6%2" R 123,8 50,60 2,45
8%," R 200,7 65,5 4,35
62" R 160,3 55,8 4,40

Ngudn: Vietsovpetro

Bding 4. (dc logi chodng khoan va ché dg khoan thudng diing cho dd mdng niit né
(phuang phdp khoan ré-to)

Pudng Tai Tansé Luu
kinh Chiing quay luong Voi
| . trong X
choong loai (tdn) (vong/ bom  phun
khoan phat) (lit/giay)
8%" FGI40YODPD 18-24 70-100 16-22 Mé&
62" XR40YODPS 12-15 60-80 10-16 Ma
6" XR40YODPS 10-12 60-70 10-15 Mé&
45" F47YODPS 6-7 60 - 65 6-8 Ma

Ngudn: Vietsovpetro

Trén thuc té nhugc diém I6n nhat cda chodng khoan
¢6 dudng kinh nho 114,7mm khi khoan trong moéng la viéc
héng chop, dac biét xay ra & cac téng vong quay rat khac
biét. C6 chodng khoan 6 bi hdng & téng vong quay 161,8
nghin vong, trong khi c6 choong khoan & bi héng chi &
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Bding 5. Thing ké cdc trudng hap rai chdp va ket chdp cda choong 4%" dd khoan

T Choong khoan Ne S6métkhoan
(m)
1 F47YODPS 4671 74
2 F47YODPS 1414 59
3 F47YODPS 9425 54
4 F47YODPS 9056 48
5 F47YODPS 8039 47
6 F47YODPS 0080 43
7 F47YODPS 7755 13
Trung binh 48,3
1 XR45YODPS 9349 24
2 XR45YODPS 7778 45
Trung binh 34,5

Ngudn: Vietsovpetro

téng vong quay 11,7 nghin vong, chénh léch dén 13,8 lan.

Theo kinh nghiém ky thuat khoan trén thé gisi va &
Viét Nam, khi choong khoan lam viéc pha hay dat da, bo
dung cu khoan thuang xuyén phai chiu cing mot luc cac
lyc tédc ddng tuang hé, do la: tai trong doc truc [én choong
khoan, moment xodn, moment uén, luc néi Archimedes,
phan lyc doc truc, luc hudng tam, thuy luc, lyc vdng,
chuyén déng va rung lac doc truc... T6 hop cac luc tuong
tac nay la tdc nhan gay anh hudng truc tiép dén trang thai
dong hoc ctia bé dung cu khoan va gian ti€p anh hudng
xau dén hiéu suat pha hay dat da cta choong khoan. Do
d0, can phai c6 cac nghién ctu chuyén sadu nham danh gia
trang thai dong hoc thuc té ctia bdé dung cu khoan, la co
s& dé dé xuat cac gidi phap cong nghé.

3. Nghién cttu trang thai dong hoc ctia bé dung cu
khoan trén co sé ly thuyét Fractal

Trong céng nghiép dau khi, cac quy trinh céng nghé
khoan, khai thac, van chuyén dau khi... 1a cadc hé théng
khép kin, luén tén tai su chuyén déi nang lugng ti trang
thai nay sang trang thai khac va ngugc lai. Day chinh la
trang thai déng hoc phan anh ding ban chat ctia hé théng
véi cac muc do phuc tap khac nhau. Trang thai dong hoc
clia hé théng la hé qua cia mot tap hop cac tham s6 tham
gia va tao nén trang thai clia hé théng dé. Vi thé, viéc
nghién ctu trang thai dong hoc cla doi tuong nghién
cltu ¢6 vai trd quan trong trong qua trinh diéu khién. Két
qua nghién ctu trang thai dong hoc cho phép xac dinh
déi tugng nghién ctu dang & trong trang thai bén dong
hoc hay néi cach khac la 6n dinh, cdn bang dong hoac bi
rGi vao trang thai bat 8n dinh, mat tinh bén déng... dé xac
dinh dung thai diém hiéu chinh céc tham s6 cong nghé
hay thay déi ky thuat - cdng nghé cho phu hgp.

Bang ly thuyét Fractal (cu thé Ia ly thuyét hinh hoc
Fractal), nhom tac gid da nghién cdu, khao sat va danh
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S6gidkhoan Técddkhoan Téngsé vong Sucs
(gio) (m/qgio) quay KREV j
14,3 517 49,97 Roi chop
17,25 3,42 62,1 Ket chép
17,5 3,09 70,10 Ket chop
18,75 2,56 72,46 Ket chop
17 2,59 61,2 Ket chép
16,5 2,61 64,4 Ket chép
3,25 4,0 11,7 Roi chop
14,9 3,3 56,0
5,75 4,17 22,4 Roi chop
12,75 3,58 45,9 Roi chop
9,25 3,87 34,1

gia hé théng cong nghé khoan trén ca s& phan tich s6 liéu
thuc té clia cac giéng da khoan. Nhom tac gia xac dinh tha
nguyén Fractal (theo nghia Hausdorf) ctia qua trinh, gid tri
tich phan lién két va thit nguyén khong gian pha.

Trong qua trinh khoan, cac gia tri van téc khoan la dai
lugng phén anh trung thuc hiéu suat lam viéc clia ca hé
théng khoan, tir cac yéu t6 khach quan (nhu ky thuat -
cédng nghg, thiét bi, moi trudng dat d4, tinh chat luu bién
cUa cac via khoan qua, méi trudng khi hdu...) dén cac yéu
t6 cht quan (nhu con ngudi, trinh d6 céng nghé - ky thuat,
tay nghé, cdng tac té chiic thi cdng...). Thiét bi khoan chi
6 thé thay déi khi hét hiép khoan. Y&u t8 cong nghé, cu
thé la cac ché d6 cong nghé khoan 6 thé thay déi lién tuc
trong qua trinh khoan va tac déng truc ti€p dén trang thai
dong hoc ctia qua trinh khoan.

Goi X, - chuéi dir liéu dau ra clia mot thong s6 cong
nghé nao d6 (nhu V_ hoct Hchobng, Vhiép...) theo chiéu sau
giéng khoan. Trong trudng hgp cu thé nay, gia tri van téc
co hoc khoan la gia tri phan anh trang thai lam viéc cta
hé théng. Ngoai théng sé nay, cac théng sé khac cling
tham gia vao qua trinh d6. G day, nhém tac gid khong sur
dung mét méd hinh cu thé nao, vi vay khi muén phuc héi
lai dong luc clia quéd trinh trén co s& mot quan hé duy nhat
da biétla X_(x). V6i muc dich nay, can khao sat khong gian
pha dugc tao béi cac bién {X }, k=0,., n-1, va xac dinh thi
nguyén t6i thiéu ctia khéng gian pha (n).

Thoéng tin ban déau X (), dé tién cho tinh toan, dugc
trién khai thanh cac chubi véi cac budc chuyén dich tang
dan, cac buéc chuyén dich nay dugc xac dinh nhu la boi
s6 clia gid tri tré v cho trudc nao do (v = m.Ax, trong do:
m la s6 nguyén; Ax la khoang cach gitia cac gia tri ké tiép).

S6 liéu dugc thé hién theo dang sau:

XX (x) - X (%)
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XXX +v) . X XTV)...
X XX +m-Dv) ... Xx,+(0-1)v)

Diéu nay cho phép két hgp cac diém trong khéng
gian pha, ding cach X, mét khoang, khéng vugt qua gia

s

tri“r” cho trudc nao dé va tinh gid tri ham lién két sau:

N
Cr)=N"% 00r~[X,~X,].i.j#1
ij=1

Trong do:

0 la ham "Hevisaid".
0(x) =0 khix <0
0(x) =1 khix > 0.

Tiép theo, xay dung ma&i quan hé In C(r) vdi In r véi cac
gia tri khac nhau cta N, theo d6 xac dinh thd nguyén cta
khong gian pha n, va ddc trung cda qua trinh dong luc hoc -
thi nguyén Fractal (D). Cac gid tri thi nguyén Fractal D dugc
dac trung cho trang thai dong hoc clia hé théng, trong dé:

+ Néu gia tri D =0- 1 thi hé théng c6 trang thai dong
hoc 6n dinh.

+ NEu gid tri D 21 va D < 2 thi hé théng c6 trang thai
ddng hoc véi muc do phuc tap cao, bi roi vao trang thai
maét tinh 6n dinh, tinh bén ddng hoc clia hé théng bi triét
tiéu nhung van con cé thé kiém soat duoc.

+ VGi gia tri D > 2 hé th6ng bi mat hoan toan trang
thai 6n dinh déng hoc va roi vao trang thai hén loan
khong thé kiém soat dugc.

DaGi vai gid tri thir nguyén clia khéng gian pha n dugc
phén anh nhu la s6 lugng cac yéu té tham gia truc ti€p
vao hé théng va khi n co gia tri l6n bat thudng, c6 y nghia
la trang thai dong hoc clia hé théng dang c6 van dé. Quy
trinh cong nghé cta hé théng dong hoc khéng con phu
hap vai diéu kién hién tai.

Dé xac dinh ban chat va muc dé phc tap cda hé dong
hoc trong khi khoan da tinh dugc gia tri thi nguyén Fractal
(D) va thui nguyén khéng gian pha (n), thai gian lam viéc
cla choong khoan theo céc giéng khoan do cac hang khac
nhau khoan trén mé Bach Hé. Trong d6, gia tri thi nguyén
pha Fractal D cla céc giéng nay dao dong trong khoang
1,15 - 1,64. Diéu nay cho thdy cé muic do phc tap véi su
hén loan nhat dinh, trang thai déng hoc cla qua trinh
khoan khéng con 6n dinh va cé su bién d6i nhat dinh theo
chiéu sau giéng. Nhung vé nguyén ly van nam trong kha
nang cé thé diéu khién dugc cac hén loan nay.

Khixem xét gid tri thi'nguyén khéng gian pha n ctia thai
gian choong khoan lam viéc lai bién thién rat phu hop véi
két qua nghién cutu theo Ly thuyét tham hoa - Catastrophe
[13], cu thé Ia gia tri n = 3 - 25 kha 6n dinh trong khodng

khoan d@én noc mong. Khi khoan trong méng gia tri n da
tang vot 1én 80 - 100, cho thady cong nghé khoan khéng bao
dam doé 6n dinh déng hoc clia qua trinh khoan hay chodng
khoan dang lam viéc trong trang thai cuéng buc, hiéu qua
lam viéc clia choong khoan thap va quy dao than giéng
thiét ké cling nhu phuong vi giéng khoan khéng én dinh.

4. Két luan

Bdng viéc ting dung ly thuyét Fractal trong nghién
cliu va danh gia trang thai déng hoc cta hé théng qua
trinh khoan, cho phép khéng dinh hé théng déng hoc qua
trinh khoan khi khoan trong da méng nut né véi choong
khoan duong kinh nhdé 114,3 - 165,Tmm thudng xuyén
roi vao trang thai mat 8n dinh va mat tinh bén déng hoc.
Trang thai nay thé hién ré qua két qua khoan la quy dao
thuc t€ cha than giéng di sai léch vai thiét ké va khong
kiém soat dugc, hiéu sudt lam viéc cla chodng khoan
clng bi anh hudng va kém hiéu qua. Cac chi tiéu kinh té
ky thuat ciia choong khoan thép.

Phan tich va tinh toan tinh 6n dinh co hoc clia bd can
khoan trong qua trinh lam viéc clia choong khoan & day
giéng, cho phép khdng dinh trang thai co hoc cta can
khoan va can nang luén lam viéc & trang thai cudng buc
va bi bién dang uén séng hinh sin va xodn éc. Pay chinh la
nguyén nhan khién hé dong hoc qua trinh khoan bi mat
trang thai n dinh va mat tinh bén dong. Diéu nay khang
dinh ché d6 cong nghé va bé dung cu khoan véi dudng
kinh nhé chua phu hop khi khoan trong da mong.

Trén co s& nghién ctru dé ciing clia t6 hop bd can
khoan, cho phép dinh huéng cac gidi phap cong nghé
trong viéc lap rap bo dung cu khoan phi hgp nham tang
dé ciing co hoc cla hé théng, tang téi da trang thai 6n
dinh va bén déng cta ctia hé déng hoc khoan khi khoan
véi choong khoan c6 duong kinh nho trong da méng c6
do6 cing va d6 mai mon cao.
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Study and evaluation of the dynamic stability of bottom
hole assembly for slim hole drilling section in the fractured
basement of Bach Ho field

Nguyen Van Khuong', Tran Xuan Dao? Nguyen Thanh Truong?
Vietnam Oil and Gas Group
2Vietsovpetro Joint Venture

Summary

Oil discovery in Bach Ho fractured basement reservoirs has ushered in a new era for oil exploration and produc-
tion in Vietnam. Due to the complicated geological structure of the Bach Ho field with the presence of a high pressure
anomaly zone in the Upper Oligocene section, to drill into the basement a 7” isolation casing set above the top base-
ment will be needed, then 62" drill bits will be used. In addition, after a long period of production, a series of wells
become high water cut and/or low-productive. In general, drilling of new wells is not usually technically applicable
and economically efficient. To solve this problem, one of the solutions is to utilise existing wells which is no longer
active or efficient and sidetrack into undrilled areas or areas isolated by water coning during production. Due to the
casing size of the existing wells, drill bits as small as 472" should be used to drill into the proposed basement. Study
and evaluation of the dynamic stability of bottom hole assembly with outside diameter less than 7” while drilling in
fractured basement will help to improve the efficiency of the drilling operation in the fractured basement..

Key words: Drill bits, bottom hole assembly, drilling parameters, rock failure mechanisms, dynamic stability.
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