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Bai bdo phan tich uvu/nhugc diém, hiéu qua sir dung gian khoan tiép tro nira néi nira chim (TAD) dau tién cua Viét
Nam sau 3 nam khoan phadt trién mé cho du dn Bién Déng 1 tai mé Hdi Thach va Méc Tinh (b€ Nam Cén Son). Tur dé,
nhém tdc gia dé xudt cdc gidi phdp nhén dang khd néng hoat déng cua gian théng qua hé théng mé mau, déng thoi
tinh todn lua chon hé théng neo dinh vi gian, khd ndng hoat déng ciia cdu dan c6 nghién ciru dén yéu té thai tiét khu
vuc... nhdm néng cao hiéu qud, an todn trong qud trinh vén hanh gian TAD.

Tirkhéa: Gian khoan tiép tro nira néi nia chim, gidi phdp hiéu qud, ting dung gian TAD.

1. Giéi thiéu

Cac mo khi condensate Hai Thach va Méc Tinh thudc
bé& Nam Cén San, thém luc dia Viét Nam. Hai mé nay nam
cach nhau khoang 20km, cach Viing Tau khoang 320km
vé phia Dong Nam, cach mo khi Lan Tay khoang 25km
vé phia Bic. D6 sau nudc bién & khu vuc mé Moc Tinh
khoang 118m (387ft) va khu vuc mé Hai Thach khoang
135m (443ft) (Hinh 1). Mé Hai Thach dugc phat hién nam
1995 (giéng khoan 05.2-HT-1X), sau dé dugc tham lugng
nam 1996 (giéng 05.2-HT-2X) va ndm 2002 (giéng 05.2-HT-
3X/3XZ). Mé Méc Tinh dugc phat hién nam 1995 (giéng
khoan 05.3-MT-1X) va dugc tham lugng ndm 1996 (giéng
khoan 05.3-MT-1RX). K& hoach dai cuang phat trién mé
Hai Thach - Moc Tinh (Dy an Bién Dong 1) dugc xay dung
va phé duyét nam 2006.

Bién Pong 1 la du &n khai thac ngoai khai tai khu vuc
nudc sau trong diéu kién nhiét dé cao, ap suat cao, cé
quy mo I6n nhat tai Viét Nam (t6ng khéi lugng 3 gian 1én
t6i gan 60.000 tan), doi hdi cac tiéu chuan khat khe vé ky
thuat. Cac gian nay st dung cong nghé tién tién dé cé thé
hoat dong khai thac trong méi trudng nudc sau (443ft) véi
diéu kién dia chat, thay van phtc tap.

2. Mét sé chiing loai gian khoan dién hinh trén thé giéi
va giai phap lua chon gian TAD cho viéc khoan phat
trién tai khu vuc nudc sau & Viét Nam

1.1. Phdn loai cdc chiing loai gian khoan diing thi céng

giéng khoan tai cdc khu vuc nuéc séu trén thé giéi

Hién nay trén thé giGi dé khoan khai thac tai cac khu
vUc nudc sau, cac cong ty thuong st dung cac loai gian
khoan két hop gian dau giéng nhu sau [1]:
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- Fixed Platform (FP) + Drilling Rig: Platform c6 dinh
vGi kha nang chiu tai ca gian khoan, hoat dong & chiéu
sau nudc bién |én tai 1.500ft.

- Compliant Tower (CT) + Drilling Rig: Thiét ké tuong
ty FP nhung c6 kha nang chiu tdc déng ctia dao dong
song bién tot. C6 thé hoat dong & chiéu sau nudc bién [én
tGi 1.000 - 2.000ft.

- Tension Leg Platform (TLP) + Drilling Rig: Két cau
ndi theo phuong ding, dugc neo ¢6 dinh xudng day bién,
¢6 kha nang chiu tai gian khoan. Hoat dong tai vung it
thay d6i muc nudc bién, dé sau dén 4.000ft.
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- SPAR Platform (SPAR) + Drilling Rig: Két cau
ndi, dugc thiét ké theo nguyén ly “vertical cylinder
supporting”. C6 thé chiu dugc tai trong gian va hoat e .

£ C an co chan

dong & chiéu sau nudc bién Ién tdi dén 7.500ft. Gidncdainn  dangthap co ndi di bing
chan noi dai neo co hoc

Gian c6 chan
ndi dai bang
neo co hoc
loai nho

- Semi Submersible (gian khoan ntia ndi nta
chim): Thi cdng cac gi€éng ngam vai do sau nudc bién
|én t&i 10.000ft.

e e

- Drill Ship: (tau khoan): Thi cong cac giéng ngam
véi khad ndng hoat dong & chiéu sdu nudc bién 1én téi
10.000ft.

2.2. Gidi phdp sir dung céng nghé gian khoan TAD dé
thi céng cdc giéng khoan & Viét Nam tai viing nuéc
sdu tur 328 - 6.000ft

Gian TAD dugc thiét ké va ché tao dung cho
khoan céng nghé dau giéng kho. Tai cac ving nudc
sau cong nghé thi cong dau giéng khoé (Dry tree)
va dau giéng chim (Wet tree) dugc can nhac va lua
chon céng nghé khoan. Tuy nhién, dé€ dat dugc hiéu _ -
qud kinh t& nhat trong viéc lya chon cdng nghé il = B Tandss
cho phan khuc thj trudng nay can tinh dén cac yéu
t6 sau:

- Thicong dau giéng khé co hiéu qua cao va dang
tin cdy hon so véi ky thuat thi cong dau giéng chim,
han ché rai ro khi néng, kiém soat giéng khoan dé .
dang hon. ! | T ] \

Gran khoan . I

Ioai Spar Hathong
san <uatnel

Bt o ok ki Nau Cén San 1
NCSP1

L6 5.3 MOC TINH

Hinh 3. So d6 phdn logi gian khoan theo miic nudc sdu Hinh 4. Mét s ching logi gian khoan tiéu biéu
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Bding 1. Mgt s6'thng tin lién quan tdi viéc ting dung cong nghé ddu giéng tai mt sd md nudc su trén thé gidi [2]

Tén mé Nam Khu vuc Chiéu sau (ft) Gian dau giéng Céng nghé dau giéng
Lena (ExxonMobil) 1984 GoM 1.000 Compliant Tower DPau giéng kho
Joliet (Conoco) 1989 GoM 1.762 TLP Dau giéng kho
Auger 1993 GoM 2.860 TLP Dau giéng kho
Mars 1996 GoM 2.940 TLP DPau giéng kho
Ram Powell 1997 GoM 3.200 TLP DPau giéng kho
Neptune 1997 GoM 1.936 Spar DPau giéng kho
Baldpate 1998 GoM 1.650 Compliant Tower Dau giéng kho
Morpeth (Agip) 1998 GoM 1.669 Mini TLP Dau giéng chim
Allegheny (Agip) 1999 GoM 3.300 Mini TLP Dau giéng chim
Ursa 1999 GoM 3.950 TLP DPau giéng kho
Marlin (BP Amoco) 1999 GoM 3.235 TLP Dau giéng kho
Genesis (Chevron) 1999 GoM 2.500 Spar Dau giéng khoé
Petronius (Texaco) 2000 GoM 1.755 Compliant Tower Dau giéng kho
Brutus 2001 GoM 2.985 TLP Dau giéng kho
Prince (El Paso) 2001 GoM 1.450 TLP Dau giéng kho
Typhoon (Chevron) 2001 GoM 2.001 Mini TLP Dau giéng chim
Medusa (Murphy) 1999 GoM 2.500 Spar DPau giéng kho
Nakika 2003 GoM 6.340 Semi Dau giéng chim
Matterhorn 2003 GoM 2.798 TLP DPau giéng kho
Gunnison 2004 GoM 3.100 Spar Dau giéng kho
BC-10 2009 Brazil 5.800 FPSO DPau giéng chim
Perdido 2010 GoM 8.000 Spar Dau giéng chim

bang gian dau giéng loai gian c6 dinh (Fixed Plaform)
hoac loai Tension Leg Plaform hay Spar véi dau giéng khé.

Gian khoan ti€p trg nla néi nla chim (Semi-
submersible tender assist drilling rig - TAD) dugc si dung
dé hé trg khoan tai khu vuc c6 muc nudc bién sau téi
1.830m (khoang 6.000ft) v&i b day neo tha trudc (prelaid)
theo cdng nghé hién nay. Loai gian khoan nay dugc s
dung hiéu quéd & ving nudc sau trung binh, noi c6 thé
dat dugc cac Fixed Platform khai thac, noi gian khoan tu
nang (Jack up) khéng thé dat chan dé khoan dugc. Gian
khoan tu nang I6n nhat hién nay la gian Maersk Innovator
(ctia Maersk Drilling) chi cé thé hoat déng tai ving bién c6
muc nUGc sau ~150m (492ft).

Hinh 5. Gian khoan TAD trén md Mdc Tinh
- Viéc thi cong dau giéng chim phtic tap hon, chi phi
cao hon, thai gian dai hon, kho khan trong qua trinh stra
chiia giéng, chi phi dau tu dai han cao hon nhiéu so véi
thi cong theo cong nghé dau giéng kho dac biét & cac mo
cé trit lugng tur trung binh dén 16n, mo khai thac lau dai.

Do gian ntra néi nlra chim (Semi Submersible) khéng
thé cap vao Platform c¢6 dinh dé khoan dugc hodc néu
dung subsea wellhead dé c6 thé khoan bang gian Semi

Diém khac biét 16n nhat gilta cong nghé st dung dau
giéng khé va dau giéng chim la kha nang kiém soat giéng
khoan va yéu té an toan khi van hanh. Béi véi phét trién
cho phan khic nuéc sau, cac loai gian dau giéng phu hop
dé st dung cdng nghé gian khoan TAD gém: Gian TLP
(Tension Leg Platform), gian dang 6ng tru (Spar Platform),
gian c6 dinh (Fixed Wellhead Platform), gian dau giéng
dang thap (Compliant Tower).

Vi vay, cong nghé dau giéng kho vai gian khoan TAD
rat phu hop véi khoan phat trién cac giéng khoan dau khi
tai khu vuc nudc sau. Bén canh d6, ciing cé thé thi cong
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Submerible dan dén hiéu qua kinh té khéng cao, vi vay &
cac khodng nudc sau nay, gian khoan tiép trg ndra néi ntia
chim 1a su lua chon t6i uu nhat vé kinh té€ va ky thuat. Gian
TAD khéc phuc dugc cac han ché trén, song lai c6 nhugc
diém 16n nhat 1a khéng c6 kha nang khoan tham do.

3. Nang cao hiéu suat van hanh gian TAD tai cac khu
vuc nuéc sau khac

3.1. Vén hanh hé théng hang hadi (marine operation)

Viéc duy tri hiéu suat hoat dong gian c6 hiéu qua hay
khong phan 16n phu thudc vao hé théng thiét bi khoan va
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Bdng 2. 50 liéu thai tiét ghi nhdn tai cdc khu vuc theo chu ky

. . 1nam
Thong so thai tiét ghi Vi Vi
nhan theo chu ky tai b"’ur:lq‘t Péng Vinh b'“’ur:ﬁ“t
cac khu vuc €N VIt NamA  Mexico '€ V'€
Nam Nam
H:‘nax: Chleu cao cot 9.1 510 10,0 12
séng t6i da (m)
H,s: Chlsu cag cot 49 274 50 6.0
séng tiéu biéu (m)
T,:: ThO:I gian chu ky 1.0 76 8.30 .
dinh séng (s)
1 ml?, t0c d6 giv & 194 36,0 18,0 224
10m”™(m/s)
Tovc do dong chay bé 0,95 10 05 282
mat (m/s)

*Toc do gid dugc do & khodng cdch 10m so vdi mdt nudc bién

10 .

Hinh 6. Hinh vé tong thé cdu ddn chuyén nguoi (PTB) [3]

Trudng hgp thd nhat

"8.5m stroke length

10 nam

bong
Nam A

9,60
516
11,0

36,0

|

* 4.0 m stroke length

* 3.0 mstroke length

T, Sec -

Hinh 7. Két qud tinh todn md phdng diéu kién téi han lam viéc cda PTB cho trudng hop thi nhdt
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Hinh 8. Két qud mé phdng tinh todn diéu kién lam viéc cda PTB cho truong hgp thit hai [3]

100 nam
Vinh bi\é:r:zét boéng Vinh
Mexico ; Nam A Mexico
Nam
18,0 15,6 11,60 24,0
9,0 84 6,23 12,2
14,14 13,5 12,4 16,7
37,0 27,9 51,4 55,6
1,1 3,0 1,50 1,50

hang hai. Hé théng hang hai cta gian dugc
tinh toan, du tru trong qua trinh thiét ké co
két ndi diéu kién lam viéc thuc tai khu vuc
gian van hanh. Gian TAD dugc thiét ké dé
hoat dong trong diéu kién thai tiét ctia khu
vuc vdi chu ky ghi nhan trong 100 nam.

Séng, gi6 va dong chdy theo ghinhan cla
Met Ocean Data dugc thé hién trén Bang 2.

3.1.1. Hé théng cdu dan (PTB - Personnel Trans-
fer Brigde)

Hé théng cau dan PTB dugc tinh toan
thiét ké dé dam bao su két néi gitta gian TAD
va gian dau giéng (WHP- Well Head Platform)
trong diéu kién thai tiét khic nghiét dé dam
bao gian hoat déng binh thudng, phuc vu
coéng tac trung chuyén thg tur gian khoan
ti€p trg sang diéu khién, van hanh cum thiét
bi khoan (DES - Drilling Equipment Set). Viéc
diing hoat déng cau dan gay thiét hai cho
cad nha thau dau va nha thau khoan. Cau
dan PTB hoat déng theo co cau co gian tu
déng dé dam bao cac dao ddng, rung lac ctia
gian TAD theo phuong thang ding, phuong
ngang hay hén hgp khéng anh huéng téi
viéc két ndi ti gian TAD t6i gian dau giéng,
giup cho viéc khoan van cé thé tién hanh
trong diéu kién séng, gié khac nghiét. Co cau
cUa cau dan dugc thé hién trén Hinh 6.

Cau dan dugc thiét ké v6i do gian dai
(Stroke length) t&i han la 8,5m phu hop véi
khu vuc bién c6 su tdng cudng cla gié mua
Dong Bac va diéu kién séng khu vuc vao mua
gi6 chudng.
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Bdng 3. Thing ké thei gian thdo cdu ddn PTB D6 gian téi han cla cau dan co thé bi gidm bdi cac
5i ai 2i tha €u t6 sau:
$6 hicu giéng Ngay Tho'lA‘glan= pha_l‘thao y
cau dan (gio) Suthay ddi stic c3 42 b6 dav ca dinh vi gian:
MTslot 10 217272012 4 - Suthay d6i stic cang clia bd day cap neo dinh vi gian;
MT-slot 2 1/4/2012 24 - Muc cai dat téi han an toan van hanh cla cau dan
MT-slot-2 2/4/2012 21,5
! PTB Alarm m);
MT-slot 2 3/4/2012 22 (PTB Alarm system)
MT-6p -slot 4 13/9/2012 3 - Caudan dugc dat chéo hodc c6 kha nang dao déng
BD 4P-slot 5 14/11/2012 3 theo cac cao d6 khac nhau tuy thudc vao dao dong clia
MT1-slot 3-2X 1/1/2013 0,5 ha ian kh 5 gian dau qié
MT1-slot 3-2X 2/1/2013 24 than gian khoan so véi gian dau giéng.
Mﬂ'S:Ot 3-2X 3/1/2013 9 Cac tinh hudng tinh toan cho cau dan dugc dat ra va
MT1-slot 3-2X 4/1/2013 23,5 A ur N LA e 2 . S L2
MT1=slot 32X 2/1/2013 o phan tlchAdar.wh cho diéu kién tha neo tai khu vuc moé Hai
MT1-slot 3-2X 5/1/2013 2 Thach, MocTinh nhu sau:
MT1-slot 3-2X 6/1/2013 24 + Tinh huéng 1: B6 day cap neo cla gian 1.240m
MT1-slot 3-2X 7/1/2013 24 If ined wire) két h . b dav ca ha
MT1-slot 3-2X 8/1/2013 6,5 (self contained wire) két cj[? vGi 300m bd ‘ay cap ngot a
MT1-slot 3-2X 10/1/2013 2,5 trudc (prelaid), neo dugc ¢ dinh trong diéu kién ton tai,
MT1-slot 3-2X 11/1/2013 8,5 gian & ché d6 hoat déng binh thudng vdi stic cang cla
MT1-slot 3-2X 17/1/2013 6,5 day neo |3 120 tan va cau dan gian tSi han 8,5m.
MT1-slot 3-2X 18/1/2013 24
MT1-slot 3-2X 19/1/2013 24 Két qua Hinh 7 cho thay v6i muic dé gian dai t6i han
MT1-slot 3-2X 20/1/2013 24 cta PTB thi gian van c6 thé hoat ddng binh thudng & diéu
MT1-slot 3-2X 21/1/2013 24 kién chiéu cao song, chu ky séng & muc t6i da bao nhiéu.
MT1-slot 3-2X 22/1/2013 24
MT1-slot 3-2X 23/1/2013 24 + Tinh huéng 2: B6 day cap neo clia gian 1.240m (self
MT1-slot 3-2X 24/1/2013 24 contained wire) két hop vé6i 183m day xich neo (gém 33m
HTP-8P 25/1/2013 12 A A A 1A - . .
HT-1P 29/11/2013 35 neo dag tl.en va 150m' E)Q d‘?y n?’o tha,tru,dc (pirelald), r.1eo
HT-1P 30/11/2013 24 dugc ¢6 dinh trong diéu kién séng sét cla gian (survival
HT-1P 1/12/2013 24 condition), gian & ché& dé van hanh binh thudng va coc
HT-1P 2/12/2013 24 neo vdi tai trong suic cang day neo 100 tan va cau dan gian
HT-1P 3/12/2013 13 t6i han 8,5m.
HT-1P 20/12/2013 1.5
HT-1P 21/12/2013 24 Két qua tinh toan diéu kién séng dé gian hoat dong
HT-1P 22/12/2013 12 binh thudng dugc thé hién trén Hinh 8.
HT-1P 14/1/2014 5
HT-1P 15/1/2014 24 Diéu kién thdai tiét thuc t&€ & khu vuc mé Hai Thach,
HT-1P 16/1/2014 12 Méc Tinh ¢6 nhiing thdi diém cao hon du kién va da co
Tong 621,50 thai diém gian phai thdo cau dan va lui ra vi tri an toan dé

tranh va dap vai gian dau giéng. Théng tin vé thai gian
thdo cau dan va diéu kién thai tiét lién quan dugc thé hién
qua théng ké & Bang 3.

Dé gidm thiéu thaoi gian phai thdo cau dan va nang
cao hiéu suat hoat dong gian can phai ché tao cau dan
chuyén ngudi dugc gén cé dinh ti gian dau giéng (PAR
- Personel Access Ram) va hudng vé gian khoan tiép trg
(TAD). Cau dan nay chi can chinh d6 cao va hudng theo
diéu kién thai tiét, do dé khac phuc dugc d6 gian va géc
lay déng t&i han cta PTB, nang cao kha nang hoat déng
cUa gian trong diéu kién song va chu ky séng cao hon.

1.1.2. Hé théng neo dinh vi va kiém sodt can béng gian

Hinh 9. Cdu dén két ndi gian TAD vdi gian ddu giéng Gian khoan TAD c6 thé hoat déng & viing nudc sau
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téi 1.830m nhd hé théng dinh vi va kiém soat can bang
gian hién dai. Hé théng bao gém cac bo diéu khién logic
kha trinh PLC c6 t6c d6 xt ly cao, cadc may tinh véi man
hinh cdm Ung dugc cai dat chuong trinh giao dién gitp
cho ngusi van hanh c6 thé theo déi dugc tinh trang lam
viéc, muc nudc trong cac khoang chua, binh chia va diéu
khién céc thiét bi tai moi khu vuc trén gian, cac thiét bi
chap hanh va do ludng hién dai. Hé théng sé phan tich,
tinh toan do6 6n dinh dé phan bé tai trong trén gian khoan,
dam bao cho gian khoan hoat dong an toan va hiéu qua
& cac diéu kién khi tugng thay van bién va dia chat day
bién khac nhau.

Dé dam bao gian hoat déng an toan va hiéu qua, hé
théng kiém soat can bang gian duagc két hgp chit ché véi
hé théng neo dinh vi gian. Hé th6ng neo nay dugc thiét
k& 8 diém neo Vi tdi neo thé hé mai nhat hién nay MK6
Stevdig thé hé thu 6 ¢6 luc dinh vi cao két hgp véi dudng
kinh cép neo cé dudng kinh lén dén 3%’ luc gitt dut toi
thi€u (MBL - Minimum Breaking Load) clia méi sgi cap neo
1a 611MT d@é dam bao dinh vi vi tri cGa gian khoan trong
diéu kién thai tiét c6 gio bao Ién. Hé thdng neo cang gilr
tdi neo dugc diéu khién bdi cac dong co dién xoay chiéu
théng qua hé théng VFD ACS 800, cho phép diéu khién
chinh xac. Bé cang clng, suc kéo cua céc day cap neo
dugc truyén vé phong diéu khién trung tam, théng qua
do hé thong t&i neo sé tu dong diéu chinh viéc kéo, tha
cac day cap neo & cac vi tri khac nhau va diéu khién céc
may bom nudc dan dé dam bao khoang cach an toan giira
gian khoan va WHP ciling nhu bao vé cac hé théng dudng
0ng, dudng truyén dit liéu, gira gian khoan va gian dau
giéng cd dinh. Gian TAD khoan cho du an Bién Dong 1
la loai gian khoan dau tién trén thé gid¢i dugc thiét ké hé
théng toi neo ¢6 dudng kinh day neo lén dén 3%" va hé
théng neo 8 diém vdi neo t&i thé hé mai nhat co luc gilt
I6n dé dam bao gian lam viéc an toan trong diéu kién thaoi
tiét khac nghiét [2].

DéE dam béo cdng tac thiét ké hé théng day neo, dinh vi
gian an toan trong qua trinh van hanh trong cac diéu kién
anh hudng va tac déng clia séng gio & khu vuc, hé théng
neo cua gian TAD da tién hanh phan tich cac tinh huéng c6
thé xay ra trong qua trinh van hanh. Luc do &nh huéng cla
tdc dong séng va gid l1én hé théng day neo dugc xac dinh
theo céng thic (1) va dugc chay thir mé phéong bang phan
mém chuyén dung Romeo phién ban thu 3 [3]:

F, :%pVZC,A (M

i

Trong do:

p: Ty trong clia khong khi va nudc;

V: Toc d6 cla gio va dong chay bé mat;

A: Bac tinh cta khu vuc;

C: Hé s6 non dimensional force.

Cac thong s6 vé hé s6 kéo cla gid va song bé mat
dugc tinh todn thong qua md hinh thdr nghiém (model
test) danh cho gian.

Hé s6 an toan cla day neo (FOS - Factor of Safety) la
ty lé gitia luc gir dut theo cong bé clia nha san xuat va luc
cang tG6i han cla day cap neo. Theo khuyén cédo cua tiéu
chuan APIRP 25K, hé s6 an toan thiét ké cho bo day cap neo
déi véi cac tinh hudng van hanh dugc yéu cau nhu Bang 4.

Bang 5 la yéu cau hé sé an toan cho bd day neo cua
Dang kiém ABS (MY).

DaGi véi hé s6 an toan cho neo (Anchor Safety Factor)
dugc xac dinh theo ty |é gilra stc neo gilf clia neo (anchor
holding capacity) va luc kéo cang téi da clia day neo tai
diém ndi gira day neo vao neo. Trong diéu kién va dap hé
s6 an toan clia neo dugc xac dinh nhu sau:

Anchor FOS > 1,0 (hé s6 an toan thiét ké day neo
trong diéu kién tai tinh).

Gian TAD dugc tinh toan phan tich neo trong cac tinh
huéng nhu sau:

- Gian dinh vi cach gian dau giéng 150m & diéu kién
s6ng sot (survival condition) véi cac thong so6 thai tiét khu
vuc ghi nhan trong vong 50 nam trd lai.

- Gian & ché d6 van hanh binh thuéng cach gian dau
giéng 20m vdi cac théng sé thai tiét khu vuc ghi nhan
trong vong 5 nam trd lai.

Bdng 4. Hé s6'an toan thiét ké cho ddy neo theo tiéu chudn API RP 25K

Piéu kién gi6é bao

Hé s an toan

Hé sé antoan = Hé sé an toan

J;';h dsivei diéu  di véi didu g‘g:’g‘f‘e@‘r‘]
N9 kién tinh kién déng T 6 y
Va dap 2,0 1,67 -
Hu héng 1,43 1,25 1,05

Bdng 5. Hé s6'an toan thiét ké cho ddy neo theo yéu cu cia ddng kiém ABS - My

Piéu kién van hanh binh thuéng

Hé s an toan

Hé sé antoan Hé sé an toan

Tinhtrang  d6i vdi diéu daoi véi diéu d.?l Vol dl%u
- U kién chuyén
kién tinh kién déng
doi
Va dap 2,7 2,25 -
Hu hoéng 1.8 1,57 14
Piéu kién gi6 bao
Va dap 1,8 1,5 -
Hu héng 1,25 1,1 1,1
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Hinh 11. So' d6 bé tri cdc ddy neo ctia gian TAD tai mé Mc Tinh
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Hinh 12. Mé phdng tinh todn stic cding cdn thiét khi kéo tha cdp neo [4]
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Két qua tinh toan cho thay viéc lua chon bo thiét
bi neo da dap Ung dugc yéu cau van hanh va la co s&
dé gian TAD dua ra cac giGi han hoat dong trong diéu
kién thai tiét & khu vuc. Thuc té trong thoi gian van
hanh gian TAD qua mua mua bdo nam 2012, 2013 da
minh chiing tinh ding dan cta viéc lua chon thiét bi
cong nghé va du bao.

Sau 3 nam van hanh, hé théng neo dinh vi van
dadm bdo an toan cho gian TAD hoat déng binh
thudng, ké ca trong diéu kién mua gi6 bao khic
nghiét clia bién Déng vdi tan suat trung binh khoang
10 con bao/nam, trong d6 c6 mét s6 can bao hudng
truc tiép vao khu vuc gian va toan bo thuyén vién da
phai sa tan. VGi giai phap lua chon hé théng day cap
neo va tdi neo va cac cong nghé lién quan nhu da dé
cap G trén da giup cho gian tang hiéu suat hoat dong
trong diéu kién van hanh khac nghiét. D€ tranh cap
neo bi xoan, that nut cuc bd trong qua trinh két noi
v4i bd day neo tha sén can luu y mét s6 diém nhu sau:

- Duy tri stic kéo cang day neo trong qua trinh
tha t&i thiéu 40 tan, vdi stc tai ndy mdi du stic nang
toan bé chiéu dai day neo clia gian lén khoi day bién
(Hinh 11) dé phong day neo nam dudi day bién va toi
neo ti€p tuc nha day neo c6 thé gay nén hién tugng
x0dn cuc bé. Viéc duy tri stic cang nay phai dugc theo
déi thuong xuyén & man hinh tai khu vuc tGi neo va
trén tau dich vu kéo tha neo.

- Phai lap dat ma ni xoay (swivel) ¢ dau day cap
va tha roi xuéng dudi tau kéo tha neo nham muc dich
giai luc xodn ban than clia day neo trong qua trinh
gidi phong khai tang trlt cap neo (storage winch).

- Chung loai day cap neo thay thé phai dugc
chon Iya tUr nha may san xudt uy tin da c6 kiém
nghiém, d6i chiéu thuc té hoat déng trong diéu kién
thai tiét bién khac nghiét nhu vinh Mexico, Bién Bac.

Dién tich san cta gian TAD Ién, tai trong dong tdi
3.600 tan rat thuan tién cho viéc luu tr cac thiét bj
trong diéu kién khoan xa bg, xa can c(r hau can, dac
biét cho viéc khoan Batch Drilling. Khd ndng luu trir
thiét bi nhu 6ng chéng, can khoan rat I6n.

Theo Ho6i nghi “HAZID Workshop, Rig Select
Process, BPTT Kapok project (Houston, 2001)", cdc nha
thau khoan hang dau thé gigi (nhu Global Marine
Drilling/SantaFe  Drilling, Maersk  Drilling/Chiles
Offshore, Transocean, R&B Falcon...) cho rang cac yéu
t6 rdi ro d6i véi TAD dugc xac nhan: ty 1€ 12 - 15% < JU,
Ty 1é 45% < Platform Rig. Nguyén nhan la san cong tac
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trén gian dugc thiét ké phu hgp cho tién hanh cong viéc
thuan tién, qua trinh thuc hién cong viéc dugc don gidn hoa,
gidm thi€u tan suat cac hoat déng cé nguy hai, ri ro cao.

3.2. Vén hanh hé théng thiét bi khoan (drilling operation)

Viéc duy tri hiéu suat hoat dong cao cua gian khoan
khikhoan trong diéu kién nhiét do cao, ap suat cao (HPHT)
la nh& vao viéc lua chon cong nghé thiét bi co tinh toan
dén yéu t6 rai ro phu hgp ngay tur dau khi bat dau dong
gian. Lan dau tién gian khoan tiép trg nta ndi nta chim
hoat ddng tai Viét Nam va khoan ngay cho giéng khoan
tai khu vuc cé diéu kién dia chat thay van phuc tap nhung
hiéu sudt hoat déng gian luén duy tri & muc trung binh
trén 95%/nam (Hinh 13). Trong qua trinh van hanh, cac
thiét bi nay dugc theo déi, kiém soéat & ché do bao tri hoan
hado theo ding hudng dan clia nha san xuat, da gop phan
gidm thiéu nhimng su c6 phai diing thiét bj qua dé dam
bao dugc muc tiéu duy tri hiéu suat hoat dong gian luén &
muc cao. Tuy nhién, sau mot thoi gian van hanh gian TAD
cho du &n Bién Déng 1 c6 mot s6 diém can luu y nhu sau:

3.2.1. Hé théng kiém sodt chéng phun (Well control)

Hé théng kiém soat chéng phun clia gian dugc bé tri
tai khu vuc kip trudng thong qua can thiép bang hé théng
diéu khién khoan ty déng “Amphion System” cling nhu
bang diéu khién déng d6i 4p van nang va hé théng diéu
khién kiém soat chéng phun ti xa dugc bé tri tai phong
lam viéc clia gian truéng. Qua trinh ki€ém soat chéng phun
(well control operation) va diét gi€ng (well kill operation)
két hgp véi cac thiét bi dugc b6 tri trén phan tiép trg nhu
bom dung dich, hé théng trén dung dich, bom xi mang...
Trong trudng hap kiém soat dau hiéu chéng phun (kick
control), néu gian dang c6 hién tugng dau khi xam nhap
giéng khoan va phai Ui xa ra khoi gian dau giéng do tac
doéng cla thai tiét va gian & trong diéu kién hoat dong
s6ng sot & khoang cach 150m d6i vai gian dau giéng,
khodng cach nay phai két ndi cac hé théng day diéu khién
tin hiéu, cac 6ng trung chuyén dung dich va cdu dan... do
d6 can luu y mét s6 diém sau:

- Nguén cung cap cho hoat dong moto cua kill unit
(b6 Komey Unit cGia DES c6 thé hoat déng théng qua hé
pin du phong (battery) nam & phong MCC nhung khéng
dam bao duy tri cho hoat dong xt ly kick mét cach hiéu
qua va t6i uy;

- Hé théng luu tri dung dich/tron trén gian dau
giéng dé phuc vu cho x{ ly kick;

- Hé théng binh chiia Barite/Cement Storage trén
gian dau giéng;

TAD Rig Operating

TAD Rig Operating Efficiency 2012
9 Pperating i Efficiency first 8 month
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Hinh 13. Hiéu sudt hoat déng ctia gian TAD tai du dn Bién Dong 1

- Cum may nén khi ho trg tir gian dau giéng (trong
qua trinh hoat déng tai gian Moc Tinh, TAD vua khoan va
phia nha thau dau cling dong thai t8 chiic cdng tac 1dp
dat, van hanh, chay thur thiét bi cta gian dau giéng).

1.1.2 Mét s6 vdn dé luu y khi déu néi véi gian dau giéng dé
thuc hién céng tdc khoan

DPé nang cao hiéu qua hoat déng cta gian khoan, cac
gidi phép thiét ké va cong nghé phai dugc tinh toan va
du bédo ngay ti dau dé gidm thiéu t8i da nhiing tac déng
khéng mong mudn. Khi dau néi TAD véi gian dau giéng
can luu y mét sé diém sau [5]:

- Huéng ti€p can danh cho may bay truc thang
thuan tién khi cat canh va ha canh cho ca gian TAD va gian
dau giéng;

- Dubc dét khi du cla gian phai dugc tinh toan
hudng dat va dé dai hop ly dé giam thiéu khoi tac dong
nguac trd lai gian TAD cling nhu buc xa nhiét dé khéng
anh hudng t6i nhan su lam viéc va tudi tho cua thiét bi
khoan trén cum DES;

- Nghién ctiu st dung t6i uu cdu clia gian dau giéng
trong diéu kién séng to, gio I6n cac tau dich vu khéng tiép
can dugc vao gan gian TAD va do d6 rung lac I16n khong
cho phép van hanh cdu gian dé 18y hang tu tau dich vy;

- Hudng lap dat hé théng 6ng xa (rig diverter
overboard lines) khi khoan m& 16 va phan thudc tang
néng chua lap dugc hé théng déi dp van nang;

- Tranh b6 tri gian TAD tiép can gian dau giéng &
huéng dau gié (upwind) d€ ngan nglia nguy co day neo
bi 16i dan t&i gié thdi lam gian ¢4 kha nang va dap vao
gian dau giéng;

- Hé théng xudng thoat hiém trén gian cé dinh phai
bé tri d0 cho cac kip thg phuc vu cdng tac khoan va vi tri
ha xu6ng phai tranh nguy co va dap vao day cap neo cua
gian TAD.
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1.1.3. Mét s6 gidi phdp dé xudt trong viéc van hanh gian khoan

Ngoai mét s6 tinh ndng uu viét clia gian TAD cho viéc
khoan khai thac & khu vuc nudc sau [én téi 1.830m gian
khoan TAD ciing c6 mét s6 gidi phap co thé cai tién duogc
trong qua trinh van hanh gian.

D6i véi mét s6 cong doan trong qua trinh thi cong
giéng khoan, vi du nhu chéng 6ng (running casing), di
chuyén gian (rig move), tién hanh neo dinh vi... can phai
¢6 du bdo thai tiét trong mot khoang thai gian du réng
dé cdng viéc dugc ti€n hanh trong clia s6 thdi tiét an toan
(safe weather window) va ¢6 tinh dén muc do du tri khi
¢6 tinh huéng phét sinh.

Mot s6 tadc nhan c6 thé anh hudng téi hiéu suat hoat
doéng cha gian TAD: thdoi tiét (Enviroment Factors), hoat
dong cla cau dan (PTB Excursion), stic cang cla bd day
cap neo (Mooring Line Tension).

Gian TAD phai thdao cac hé théng dién, dién diéu
khién, cac 6ng cap dau, nudc, dung dich... khdi cum DES
dugc dat trén gian dau giéng néu gap phai cac yéu té sau:

- Téc do gid cao gay cho cau dan hoat dong qua gidi
han cho phép (over alarm limit);

- Cau dan hoat déng voi doé gian dai t6i han
“telescopic movement) vugt qua gidi han thiét ké.

- St cang cla day neo dat tGi gidi han thiét ké.

DPé chl dong va cé da thai gian xU ly cdng viéc an
toan trudc khi gian rdi ra vi tri an toan cach xa gian dau
giéng va c6 du thai gian cho kip khoan c6 thé kiém soat
giéng khoan an toan can phai xdy dung hé thong canh
bao sém “alert system”. Hé théng canh bao nay dugc
thiét 1ap dua trén nén tang du bao vé thai gian ma yéu
t6 thoi ti€t tac dong dén van hanh gian (haward time)
va thdi gian can thiét dé kiém soat giéng (secure well)
cling nhu so tan kip thg an toan. P& nang cao hiéu qua
cla viéc canh bao sém, can chu y t6i mot s6 thiét bi va
cong viéc sau:

- Thiét bi do dac diéu kién song, gi6 (Meterological
Instrument);

- Hé théng do dac ctia bd day neo dinh vi (nhu stic
tai, chiéu dai day neo tha...);

- Danh gia ri ro tac dong clia gian déi vai gian dau
giéng va nguac lai;

- Liét ké cac hang muc can phai thuc hién cho tiing
muc d6 canh bdo (gidm cac hoat dong khoan, gia c6
giéng, thdo cau dan...);
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- Phan tich tdc déng cla hoat dong khoan lién quan
t6i tung muic d6 canh bao.

- Hé théng canh bao s6m nén dugc xay dung theo
hudng ma mau tuong Ung véi diéu kién hoat déng cua
gian. Cu thé:

- Mau xanh la cay - Gian & diéu kién hoat dong binh
thuong (Green - Normal Operations): Gian hoat déng binh
thuding va khéng can thiét t6i cong tac chuén bj thao cau
dan, gia c6 giéng, so tan nhan su;

- Mau xanh da troi - Canh bdo sém (Blue - Early
Alarm): Gian & tinh trang van hanh binh thudng nhung c6
thé bi &nh hudng thdai tiét va thai gian can thiét dé gia co
giéng ciing nhu thao cau dan cong thém 6 - 12 gig;

- Mau vang - Gia ¢6 sém (Yellow - Early Secure): Mtic
cdnh bdo nay tuong tu nhu Blue - Early Alarm nhung thoi
gian cOng thém bi gidi han tu 3 - 6 gig;

- Mau dd - Sap xay ra tdc ddng: Muic canh bédo gidi han
dé va khéng cé khoang thai gian tréng nao dé chuan bi.
Hoat dong khoan phai ngling va giéng dugc gia c6. Nhiing
nhan su khong can thiét phai so tan vé gian TAD, thao cau
dan cac day cap nguon, diéu khién, nudc, dung dich, dau...
va gian lui vé vi tri an toan trong diéu kién chd bao tdi;

- Mau den - Mic canh béo bi tdc dong nguy hai: &
muc canh bdo nay gian & ché do nguy hiém tham chi cé
thé hu hai hé théng neo dinh vi gian (nhu dut cap néo,
neo bi kéo truot...).

4. Két luan

Véi dac tinh ky thuat uu viét, TAD la su lya chon toi
uu nhat vé kinh té va ky thuat, c6 thé dam bao ké hoach
khoan phét trién mé tai cac khu vuc nudc sau tdi 1.830m.
Sau 3 ndm van hanh gian, nhom tac gia rdt ra mot s6 giadi
phap dé nang cao hiéu qua hoat déng cho gian TAD:

- Tinh toan lya chon hé théng neo dinh vi gian, kha
nang hoat dong clia cau dan c6 nghién ctu téi yéu to6 thoi
tiét khu vug;

- Xay dung cac giadi phap nhan dang kha néang hoat
dong gian thong qua hé théng ma mau cho van hanh
gian qua dé c6 dugc khoang thdi gian hgp ly dé chuén bi
cac cong viéc lién quan t6t hon, hiéu qua, an toan va chat
lugng cao hon;

- Céc van dé can luu y trong qua trinh ddu néi gian
khoan tiép trg véi gian dau giéng (interface) can dugc
xem xét ky dé tranh su ¢ phat sinh trong qua trinh van
hanh gian;
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- Xem xét phuong an dung can dan dang PAR néi tur
phan gian tiép trg sang gian dau giéng thay vi dung PTB
sé nang cao dugc hiéu suat hoat dong gian khoan trong
diéu kién séng gio I6n hon muic d6 tinh toan.
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Effective solutions and lessons learnt from using Tender
Assisted Drilling Rig (TAD) for driling on deepwater fixed
platform of Bien Dong 1 project

Summary

Hoang Thanh Tung, Trinh Van Lam
PVD Deepwater Company Limited

The paper analyses some advantages and disadvantages of the first-ever Tender Assisted Drilling Rig (TAD) in
Vietnam and the efficiency of its utilisation after three-year operation for Bien Dong 1 project’s field development at
Hai Thach and Moc Tinh fields (Nam Con Son basin). On that basis, the authors propose solutions for the rig opera-
tional mode identification based on the colour code system, at the same time calculate and select the mooring system
and the design of the PTB with considerations of the weather factors in the area in order to improve the efficiency and
safety in the rig operations.

Key words: Tender Assisted Drilling Rig, Effective Solution, utilisation of TAD.
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