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DAU KHI (trang 1-12)

NGHIEN CUU LUA CHON THIET Bl THUQC HE THONG KIEM SOAT
MIENG GIENG THEO CONG NGHE MOI TRONG THIET KE
GIAN KHOAN TU NANG - 90 MET NUOC

NGUYEN NGOC CUONG, NGUYEN CONG PHUC,
cong ty CP Ché tao gian khoan Dau khi-PVShipyard
DPAO THI UYEN, TRUGNG VAN TU, Truwong Pai hoc M6 - Pia chat
PHAN MANH CUONG, Céng ty PVD - Well Services

Tém tit: Hién nay lan ddu tién tai Viét Nam, dw dn gian khoan tw nang- 90m nudc dang
duwoc doi ngii ky su cung chuyén gia niede ngoadi nghién civu, trién khai thiét ké chi tiét, ché
tao va ldp rép. Trén co sé cac yéu cau ky thudt cia chi ddau tw thi viéc nghién citu tinh todn,
trién khai thiét ké chi tiét va lira chon thiét bi tich hop trong hé thong kiém sodt miéng giéng
dé phiy hop véi cong nghé méi trén thé giGi la viéc can thiét va mang tinh thoi sy cao.

1. Dit van dé

Tir thyc té san xuat, do khong gian b tri
thiét bi trén gian khoan ty nang han ché, cac
thiét bi trong hé théng kiém soat miéng giéng
chua dem lai hi€éu qua nhu mong doi, vi vay
viéc lya chon k¥ ludng thiét bi tich hop trong hé
thong kiém soat miéng giéng nham thoa min
yéu cau k¥ thuat va dem lai hiéu qua méi 1a hét
strc can thiét. Trén co so ban vé thiét ké co so
cho gian khoan ty nang va viéc trién khai tir ban
v& chi tiét cho thiét ké co s, nhom tac gia da
nghién ctu va lga chon duogc thiét bj tich hop
phu hop véi gian khoan tu nang- 90m nude va
dugc md phong bang phin mém 3D-
SmartMarine.

2. N¢i dung nghién ctru
2.1. Diéu tra khdo st

Hién nay, trén thé gi6i chi c6 3 nha san
xuat thiét bi kiém soat miéng giéng (Well
Control Equipment- WCE) uy tin hang dau cho
cac loai gian khoan la: Hydrill, Cameron va
Shaffer. Thiét bi kiém soat miéng giéng la mot
trong nhitng thiét bj quan trong nhit cta gian,
trong lich str vé tham hoa trén gian khoan phan
16n déu lién quan t&i thiét bi nay. Viéc lya chon
thiét bi cho hé théng thiét bi chéng phun (Blow

Out Preventer- BOP) trang bi cho gian khoan
doi hoi phai ndm ving vé cong nghé va tuan tha
yéu cau vé vat lieu ddi véi nha cung cip (do
thiét bi chong phun- BOP hoat dong trong moi
truong khac nghiét nhat).

* Yéu cau vé moi trwong doi véi gian khoan
twe ndng hoat dong trong viing bién Péng Nam A:

- Phéan ving nguy hiém: Zone-1 (theo tiéu
chuan API: ving quanh tim giéng 1,5 mét).

- Moi truong: hoi mudi, HoS, SO, CO..

- Nhiét ¢ méi truong cho thiét ké: 1° - 40°C.

- Nhiét d6 méi trudng thiét ké cho vat liéu: -10°C.

- D9 am 16n nhat: 85%.

- Van tdc gid 16n nhét khi van hanh: 100
hai ly/gio.
2.2. Gidi phap lwa chon

Thiét bi kiém soat miéng giéng- WCE bao
gom: thiét b1 chong phun- BOP, cum phan dong
(Diverter), ong ndi miéng giéng (Bell Nipple)
cung hé thong diéu khién.., Cum BOP dugc san
xudt theo quy chuan VoI cac cap duong kinh
twong Ung voi 4p sudt lam viéc 16n nhét:
21-1/4"x2M (2000Psi), 20-3/4"x3M (3000 Psi),
18-3/4”x10M(10000Psi),18-3/4x15M (15000Psi),
13-5/8"x10M (10000 Psi),13-5/8"x15M(15000 Psi)
11”X5M (5000Psi). Trong do, cum phan dong va
ong ndi miéng giéng déu 1a thiét bi thudc hé



thong thiét bi kiém soat miéng giéng (WCE) c6
chirc nang va vi tri riéng biét.

Cum phan dong véi 2 duong xa, co chuc
ning kiém soat dong dung dich khoan di tir day
giéng qua BOP t6i mang thu gom dung dich
ddng thoi khong cho trao 18n phia trén ban réto
nho cac dém lam kin. Cym phan dong duoc st
dung doc 1ap khi khoan ¢ tang ndng tirc 1a giai
doan dau qua trinh khoan voi duong kinh 16m,
pham vi 4p suét hoat dong ctia cum phan dong
¢6 2 loai 500 Psi va 2000 Psi.

Ong ndi miéng giéng duoc dat phia dudi
ban roto duogc dF boi thanh dam, gé)m co 3 cua:
ctra dung dich hdi vé, ctra thir ap va ctra bl
dung dich. Puong dung dich hoi vé din t6i
mang thu gom xtr 1y dung dich. Puong bu dung

dich nbi voi bé chtra dung dich bd sung khi thao
can. Puong thtr 4p ndi v6i cum phan dong cao
ap khi thir giéng.

Theo cbng nghé trude day, (hinh 1) cum
phan dong, dng ndi miéng giéng va BOP duoc
lap ddt va van hanh véi nhimg vi tri riéng biét.
Giai doan dau qué trinh khoan, cum phan dong
duoc sir dung va khi chuyén qua giai doan tiép
theo thi né duoc thdo ra va thay vao dé6 la cum
BOP (dugc st dung v6i cap duong kinh nho
dan).

V61 cong nghé nay, (nhu gian PVD-1,
116E...) cum phan dong dugc lap dat va trang
bi doi hoi phai b tri thém khu vuc dé cum phan
dong va ton thém cong lap dat, thao g& cling véi
céc thiét bi lién quan.
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Hinh 1. So d bd tri, van hanh st dung thiét bi kiém soat miéng giéng




Hién nay, cum phan dong va dng ndi miéng giéng duoc nghién ctru ché tao tich hop dem lai
nhimg thuén loi nhit dinh va gia thanh cua thiét bi tich hop thuong ré hon khoang 10% [1], dong
thoi van théa min duoc yéu cau cong nghé. Thiét bi nay dang duoc nghién ctru bd tri lap dit cac

trang thiét bi nhu trén gian khoan ty nang 90 mét nudc (hinh 2).
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Hinh 2. Ong ndi miéng giéng (Bell Nipple) va cum phan dong (Diverter)

Duomg xa

tich hop hang Vetco (Model: KFDJ)

A - duong kinh ngoai dng ndi miéng giéng;
B - duong kinh ngoai cum phan dong;
C - duong kinh trong cua cum phéan dong;

D - duong kinh ngoai 6ng noi;
E - chiéu day dam d& duéi ban roto;
F- chleu day dém chan dung dich;

G - téng bé chiéu cao ciia dng ndi miéng giéng va cum phan dong tich hop.

Bang 1. Bang thong s6 k§ thuat co ban dng ndi miéng giéng - cum phan dong tich hop

Nha sn xuit Hydrill | Cameron |  Shafer
Ticu chuén 4p dung API Spec 6FA/16D; API RP 64; ABS cho Modu
' (theo [10], [11])
Ap sudt 1am viée 500 Psi 500 Psi 500 Psi
i 2000 Psi 2000 Psi 2000 Psi
uing kinh bin 1ot w1z | asap | sear
Puong kinh dudng hoi vé dung dich 16” 14" 14"
Puong kinh dudng xa dung dich (x2) 14” 127 14"
Dbuong kinh duong bu dung dich 4” 3" 3"
Pudng kinh dudng thi 4p 6” 47 47
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Hinh 3. So db lap dit, van hanh cia WEC bang cong nghé cii (3a) va méi (3b)

2.3. Cdc buwdre tinh, chon khi thiét ké

Su danh gia lya chon nha cung cép dau tién
phai dya trén co s& danh gia ky thuat phu hop
(thong s6 k¥ thuat, kich thudc...). Hon nita, ty
timg nha san xudt s& c6 nhiing gia tri kich
thudc, thong sd thuy lyc khac nhau cho timg
ching loai thiét bi. Vi vay, viéc tién hanh kiém
tra, tinh toan, Iya chon ndi miéng giéng - cum
phan dong vao ban vé& thiét ké co s phic tap
hon do khéng gian phia dudi han ché va lién
quan toi nhitng thiét bi khac. Do diéu kién
pham vi trinh bay trong khudn khd bai bao
khong cho phép va lién quan téi nhidu ban v&
thiét ké chi tiét nén tac gia chi c6 thé liét ké so
bd qua cac budc sau:

- Bude 1: Tinh chon thong sb ap suat lam
viéc ciia 6ng ndi miéng giéng - cum phan dong
phu thudc théng sé cua BOP, duong kinh ban
roto.

- Buée 2: Tinh toan chiéu cao cua éng ndi
miéng giéng - cum phan dong tich hop.

- Buée 3: Tinh toan chiéu dai ciia dng ndi
bao va éng ndi treo.

- Bude 4: Tinh toan tong chiéu cao cua
cum BOP c6 gia trj 16n nht.

- Bu6c 5: Tinh toan tong chiéu dai ctia dng
nbi miéng giéng -cum phan dong, BOP, 6ng nbi
bao, 6ng ndi treo, dén cao trinh san d& éng bao
trong cong tac thao lap va van hanh.

- Budc 6: Kiém tra, déi chiéu cac ban vé
thiét ké lién quan: thiét bi nang ha BOP, san
BOP, san nang ha, mang dan dung dich, toi
nang ha.

- Buoc 7: Tinh toan goéc nghiéng cua duong
xa va duong hoéi vé téi mang gom dung dich
phai dat d6 nghiéng tir 1° dén 3° dé khong bi
ling cét trén duong 6ng (tiéu chudn API-6FA).

- Bude 8: Xay dung phin mém mo phong
SolidWorks va 3D-SmartMarine cho toan bd hé
thong thiét bi lip dat trén gian dé bd tri lap dat
duong 6ng va phan bé tai trong trén gian (hinh
4).



Hinh 4. M6 phong thiét b trén hé‘théng gian khoan ty nang-90m nudc bang
phan mém 3D-SmartMarine

3. Két ludn

Qua nghién ctru tim hiéu nhém tac gia nhan
théy viéc lya chon, su dung thiét bi 6ng ndi
miéng giéng-cum phan dong tich hop 1a thich
hop va mang lai nhitng l¢i ich trong st dung,
van hanh ciing nhu dam bao dugc yéu cau vé
gi4 thanh trong viéc thiét ké gian khoan tu ning
90m nude. Nhung dé Iya chon thiét bi tich hop
nay vao nhitng gian khoan tiép theo do Cong ty
PV- Shipyard san xuat doi héi phai nghién ciru
thém dé phu hop véi diéu kién lap dat cling nhu
thiét ké theo cong nghé méi trén thé gidi dang
su dung.
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SUMMARY
Research to select integrated equipment follow to new technology belong to well control
system in design the 90m water depth jack-up rig
Nguyen Ngoc Cuong, Nguyen Cong Phuc, PV-Shipyard Company
Dao Thi Uyen, Truong Van Tu, University of Mining and Geology
Phan Manh Cuong, PVD- Well Services Company
Currently, the first time in Vietnam, the 90m water depth jack-up rig project, the team of
engineers and foreign experts, research and development of detailed design, fabrication and
assembly. On the basis of the technical requirements of investors, research and development from
the basic design drawings. Calculation, research, development to detailed design and selection
integrated equipment follow to new technology belong to well control system with the new
technology in the world.



