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valaneh Lgflyg..cN€ « @angipgrtism v 'ngdh ot s WCT) ting nhanh

tHlc[ cac gihg mtbdu qu LS giih g I e khdiaf®nghiéng va hoan'thicach nkbranh gii dfu-n &
15m.

V.i Qtin khai th§&c /mgWlachkvdotrillnhkBg  tg, ot c §c,. ch - n
ving laneh L §hgtghi u_ngt ngbin  pc@m hinh thanh kénkd  rc€ v Y%n g ¢ kQad vao

*Tac g lien hm
Email: annh1@pvep.com.vn



L § yhggkhikhi  ngld, cacgih gQil ¢ - ‘mgmol€eehai th§c khdo Hhngjtve t
gian kéo dalam f nthil * hg®n ° IngeFu.
Nghiéncuth nghimgili ph 8§ p fbtesel @pviugdy L §hg khaiithacfing dFu nHhg
v.im ctiéulamgim  lhgdp .rc€ v "~ ‘tstkhagthac fu ¢ a cac gihg sau thi gian dai d ng khai
thac. So vi cac gli phap can thip/s achagihg kh § ¢ n hc&;ctHt hilhgdp rc®ay x Iy axit,
bhm fpieselcon@thuchl{i h hn Wb qEnthijtbHong gih gkbbit | ° c8&c m8&y bhr
L'in  ch®ngthi LI " m t Lty Ww«odt ik ¢ pha §u td khoflng m v'a chu tac
Lngca c&c mThrev)miv@khaichotbygili ph&p n “iy ighg, daed thuhild
h phFn dFu diesel cuing vi dfu tho trong qua trinh khai thac td.

2. Hotinhchel | €u _vatfng:MBoxen firung bWC u Long

Céc tp catk/p ch a dfu t4 bWC u Long thuch tfng C! n  Sih'alchd Mioxéndrung vi
chiQu day trung binh 3040m° L, sau trong khpng t 1200- 1600mTVDSS va clfu cao khép kinlsl
ttbt 60-90m Hinh 1). Ranhgii dfu-n & L ‘'« Lx&fcchoticl cacvachadub itailiu "al
vd ly gi/hg khoan va tai'liu kh[o sat ap st

[ | |

Hinh 1 M6 hinh mé p¥ng khai thac cac® Mioxen trung ®Cou Long

Céc va ch a dfu bao gm céc than cat day varig pHn la cat By Fylong séngcc - Ho Lvih dthg
h mn dfn vQphianécva ,Fo Lt r €ng r » n®t h hgbwi nbrig vem'h, Vviithcdfnmhg  mt it r
h ‘&g ¢ a b\ va séng. K qul phan tich u 16it cacgih g k h o a n Hinh®)rthdn o pgcho
thby L Sacachil " hg€tv i , f'ngt 13-3 7 % vthikh 2 10t i 8000mD. Chil ° hg&a ch a,
ch yJu | thihlchu[n h “mg®i k 2 ocloadc tvd® phanbgca h "mgl €®t Jjch § c§t  k
L d2nh <®“avncEs L d2 nht 631-0,6.
Mbi twong quan diu nude gitia di chira va chitt luu
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TfThg Mi oxen

MioT.DN.20, MioT.DN.30 va MioT.1.10. & qul phan tich

T T cukhag that hao'gn 03 €a cha du

‘e L€ea v 'Wlaph§t
| @Mcho thdy dfu t4 cac fng

MioT.DN.20, MioT.DN.30 la §iu nthg i s khi hoa tan trong fai rHl thip (ch vao khdng 5- 10 b
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L §. fh©§¢agn|g

Khahi®

ng \NCGERkha ¢ao t8 0 % tén 90%.

Theo cac K qul nghiéncuthy  nglchec

cacacfngnaycocactinheh Hol t r @€dunHbgy it tr ng 21-26°AP |,
gi & |Kh g Ok h trakhi kindi thgccQéc motinhiih L €0 €l ng
" ilpha trong qua trinhfd di chuwd trong va va vao gihg khai thac.

v:°'da€elgnh
LWmné ph ng tithg théai bin
. ngpthai khai thac dfu
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S Ii' u khai thac cac ghg cho thsf .rc€ L hixu t €H g m valnhanh chéng lamfgn | €u
| “@g dfu ¢ a cac gihg. Cac nghiénaw  p h © nngnhél khhi thfic va Ko sat méHinh 3D cho thy
cohin "ng  ax@nnkpt v%ngc ntE@pviva v h3nh t k(Chaproncl886) ctn n<€
“wvonglaneh L 8y/h@g§ & haii t he§ cl.§ y\*orga fnt€ vif nh migng VaL9t5@Hrcg h
il nchottymec  phcth k @it/ Likhai th§c rngkting Sl HiVvBld@u | €
quan h L ngdp .rc@it n g’ rig€u khai thac ca cac gihg Hinh 5 chothiy m ¢ | Hgdp .rc€
t £ n%h tnkhibcb Fulxudihin rc© c M&0%.sall - c¢c , tmk nfgndgni nh@mg ch

06 nghp nuec
» £

x 200 000 290 0K 00, 00K x
Toog lwong ddu khal thic (thiang)

Hinha img tim@p e ova cac ging theo¥n g 1 ng d u khai thac

4.Hin ‘th n-.rcvimgen L &yg gi

Tr ° n° kéllqul sghién cu vQLHb tinh cacfing cat K} Mioxen Trung ca m , tinh chil dfu trong
L @ ki nm vach]Ll, khaithac cac gh g Ho bilt la th i gian bt FulxuHihi n € v g thai ca
thong s WTC, chotifhin "n€® n :cnwater€ o ni n gHihi isen xvu. ¢ beb*Gulvao gihg
sau23 ths&ng khat¢ K edishghatid n vaz@ g x un dhg(Chaprorh19868v g |
cnti dongductly v~ o/hy dmt i ghe acBmphnlinfng 1"6ucd € €©u khai t h§c
hang ngay. Hnt4, [n h “mg€a n- o H€ WImSrtng'tphfn vabén & ithan gihg cho
L/ ranh gii dfu-n & (Hinh 6 v;'cfac@n‘nplfnl nt phfnchidl | €©u Jfjigr ong g

|

DD-6 DD-3

DD-6

Hinh& Sxh3 nh t h" n bcsaudlygian khaithécai | 1 ngcab _

Leng . m€ttng qug§ caoQl khv " khandp hdt® @irkhd thao(Marcelo
Danemgerg Marsilimvli €ogdke 2@h§) childp htgscclahgmd ~ X
mui, phg8t Hhi t)th)ngcq@attrmh dng kinai thac&t h a yphah b ¢ tchdll ng do phan ly
trng " bggieadu v [ c. Thosy kh(ﬁng thi glan nidl “nki sau khi dng gihg, du £n ilén trén
nevadctchdl | et B ¢énygl srcgr @l v'a ch a. Chénh'lch &p shﬂgL a L gngvagva
ttng | °n nmgadhridEdfetth: rcdjdotigblfy chil | Gihgvwaova c fahi dan ag
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N h &¥, wl th i gian d ng gihg dai, ving \a lan eh
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5. Gi[i phap

Dfu diesel la Bn phi¥n tinh chjt dfum c
h HV5ti370°C
dfu khi, du

L bc

gi/hg.

ly th nghi m
th i gian d ng khai thac m L'\Ab[o
p h§p fibdesel v@opvind lanh
[ m i bab l@og chil

Gili

di es edduny trong B @n

Donh t -
c8c

vao sau tronga i th i

dFu. Céac thay” i nay €blo qun
th i gian kha dai dng gih g .
di esebhih€v }hgmqua:(:@)cthogthal thmgay sau khicac fi g * ¢déh g
. ik@mynhd d'a dfu diesel vao \a

dQDfu

L’in chim. VithWwt 2 ¢ h

- nht
t " ¢déng lam nhién’lu
c§c

t €h n gfu rkb@ tiamggEngdMioxen Trung nénfdi
_clanmch n €8hg (kg i p
@ nhk8h th ngthit b khai thac).
L $hgv g, c

. ng h ¢ 1,8- 5,0 xenti stoc (cStt 20°C), nhi t

By oh

khi

| eu

¢ hnog Lctkond. Trong cong nghp

d'l n g} brirbn§lorg § ¢
di e slealchn V&
b Hwb[o dune sbehl mchilimitrong

L 2§yahit 2 c. te trang@ong gihg
clitm' @ . thBinhachiu d ng ¢ a

*lcBa-b thdm chi di thi n ch' s khai thac §lu khi g i 14 dong sau
“nd.de diesel'sd ngcho§5gip g "¢ €t 2 nh Blw&ménnh € (
bhm

c | ‘ncgm tin® khdgng 15- 16 cm

XxXung qual]mghGV]ttg&/W*lPDpB ‘lItet 2 n W -t ‘od8¥ng diesel xam rdy vao va v i ban
kinh Imtinhtthangihg (t €hng Letamgihd)., 1m t 2 nh t
B'ngl 1ibgd udiesel sdAng cho 5 ging
> ThwW V%ng cdn L8y g
T ng tich " = = = £ __
STT = t 2 ch dfu|l = o < 208t
° (md) diesel S| -E| 2EE 5370
N~ ~ = < ]
(m?) < g © 548 c
ol O 0 x Fo5c
1 WHPDD-2 15 22 25 163 0,15 10
2 WHPDD-3 22 35 27 165 1,10 150
3 WHPDD-4 15 22 29 147 0,15 10
4 WHPDD-6 20 30 27 164 0,16 12
5 WHPDD-7 16 22 27 94 0,17 10
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gifmWCT' cacmc , Kh § ¢ hbibat gijpg WHPDD3 Glk/} qu t t nhEl Gipg WHPDD7 ¢6
kipqut tmrbdamec | diesel épvaovach 0.17m,chy/u | “Hotihlochdl€u \aMioW.DN.30
khdicsovi nh- m Mi o0fg.tiDN.|2¥@g dFul€tcr & h i Jig-congn (yéh 400 thung
dfu/ngay).

GingWHPDD3 cnglthgi kchdathintdhr§wi Ll€agdu € tng timong khi
fng |"6wcHl € €ethackth a IGk8vinglamgim h " °m gl @kiai thac. &n ° hg&ihg
sau khim khaithac ¢ a o, ch hknh it fiE2Cntwsmi " h® khai t h§ackhith ung
nghi m 1a 160 thung/ngay va sau khi i gi/hg 1a 322 thung/ngay kéadkhdng 3 tdfn . ° rig €u
ttng _tahéhgmihgWHPDD3 c dvl L't h §ng 43716t6gL 7 L

Bhm di eseld vl §ygvghinglgd Wipm gli. @ ev ' 9 i a ng chn gQmaeu |
chngt t § cng tich cce a diesel vao viing ném & trongva Vv ° | “im tibh @ yd g g a
dfuticacgihg c - mg mncﬁ)e-ﬁu quc agii p h’& ph nf @nh bimd hinh mo phng
khaithacyim ¢ . Hiuchn h * fig€ongthih pha v~ t(thon@quaja?p gilmao@k) cho
vangvacoln h “hg€a n -, 0. Sdi@ mo phng cho tiy n -, cONRE ‘& X lytt hhn

I"@g diQ@FEvbotMi2 ch o m " ﬁ@ﬁmithléc@(saukhlxl T ) ¢ LQ@&ihnh phu

e

khi

b3nh
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6. K/} luch

Gi " fiu gifhg WHPDD £ bWC u Long la't h p thi} b khai thac §iu ntb gfutién fthQn ) ¢ ‘al
Vi tNam Hutinh vacha v ig thii khai thac cho By cong ngh khai thac Ba g b hnnehirt &
phufApvithAnduntb g cthenEt Tuy nhiénvachaldintd v acgQ8me ngayi ben d€
L « g @ythachhhic cho cdng nghvch hanh khai thac cac/gig.

Hi'n "n® h3nh th aovingtager K §hyg gvee xam &b s m vao gihg, khong
nhnghhceh]Uh khfnt ng ¢ hfw g agijnggna don gay ra n@i ph ¢ tth khéac trong qua trinh
khaithac gih g rith €n Bblg, ngedt, mui vt ch, v.vg. Bhmn®p |l dhgsegl v o
L8yhgi ¥« |%i cmaxathandh g ngthi | " m t t fugringvadnocth, a §pg g i
giplamgim | €ngl e®@mnkp v~ | ° m W thiighi & gng g a pha §u.

Apdng b hmghimhlieselvaocacgigtd gi "~ n WHRMDDhi bk thank céng vi cong
tacveh h " nhnl hh@®gghidgucao cagi/ng kha@ t@&kid kHaithactt hhn

nhiQsoyi tckhix | I WBgy gi

Tai li' u tham khlo

Chapron, fATheoretical Study of Coning Toward Hori zc
Sub critical and Cd53%7Presented B ahe drmual TecRracal €onfer&neeEand
Exhibition, NewOrleans, Louisiana, Oct-851986.

Craft, B, Cand Hawkins, M, F: iApplied petroleum Reser
PracticeHall, 1959.

Marcelo Danemgerg MarsilGabriel G. de Goes Monteiro, Carlos Alberto Pedroso, Salvador J. A. Neto,
Almeida Ferreira, SérgioRocha 2015. AAtl anta Field: Devel oping Heav
Enviromento. Presented ad the Offsho#dEMay.®TGh nol ogy C
25813MS.

ABSTRACT

Studying and testing on diesel injection into wateoning zone to
reduce watecut in heavy oil production wells from Middle Miocene
reservoir, Cuu Long basin

Nguyen Hai AR, Tran Anh Quah Nguyen Hoang DugNguyen The Vinh Nguyen Van Thinh
IPetroVietnam Exploration Production Corporation (PVEP)etviam
2Faculty of Oil and Gas, Hanainiversityof Mining and Geology (HUMG), Vietnam

The producers at the DD Wellhead platform (WHPDD) produced mainly heavy oil from the Middle
Miocene in Cuu Long basin, which is produced for the first time in thereamttl shelf of Vietham. In

fact, the heavy oil production with a high flow rate has appeared the-eaterg in near wellbore areas.
That made the watdreakthrough early and wateut increased rapidly. For producers which had high
watercut, when thewells are shutn, gravitational dissociation will occur and gradually create a hight
water volume at the well bottom. When the time is long enough, the amount of water affects the near
wellbore area. In particular, for wateoning, the water at wellbomnnects with the nearea to change

the effective permeability of oil and water phases from the reservoir to wells. The pilot test of injecting
diesel into heavy oil wells has been applied to 5 wells on the WHPDD with positive results. With the
amount ofdiesel calculated specifically for each well, diesel has been injected into apart of the volume of
the waterconing zone at the reservoir and has significantly reduced-sateomparing before wells shut

in. That has contributed to increasing the fldficeency of the heavy oil when producing again

Keywords Cuu Long BasinReservoir engineerindgieavy crude oil
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nHo Wb hinh thanh gas hydrate, Baogradientl” a nhi t
khuvc L idnwgngbid Quy Nhhn

Lé Ng ¢ Anht”
TrynguihXx MY-nlacht

TOM TdT

Gas hydrate phat Wi r ng khdp cac ving trén fgi i, ch y/udctheob cacbit s ©@# vd€Hng.
Ching phanbt r o n g H'l dthg gac tich .t " a fng, dil b hdbh nh p. S ¢6 mHug a gas hydrate

m ramttiivng|nvQngin nt'mgmi €t rong Gii®hnaifnilgaib.Cin a da®
hydr ac¢ ex 88 nkbphn xXABSR trén tali' u “alchsh. D a v 'Qoki ninhit | A ap stilt n

tdc a _ilgas hydratén "nb, mbphin xdB SR xnShc” ¢it€vingbMiQuy nhhos 4mrg L €
'WH béo geothermal gradier khuv cnayyigiatr d a ongk 20- 26°C/km.

Tp khoa Gas hydrateQuy Nh h; Gradientl” a nhi t.
1.Gi, ithi u

Gas hydrate la cac tinhwb + ndg  ‘tcanhtbt cac phantn & (mthg giam gi) va cac phn t
khit nhiénnfen h€ met an, etan, propan,Kbglamg i GasHydrgteldnacbon di o
thanh khihit Lfy . € § cukinvQnhit  ,Bp st , bab hoakhi, tinh diihbahcga mting.t r €
Gas Hydrate thanit trong cac khe ngcatfm t 2 ch v~ L- ng ekijcatlt, Lngsh€ xi n
Khi hhmg k€2 mequadhthanhfca Gas Hy d mat & gatlchMethand €
Hydrate(Mazzini et al., 2004, Popescu et al., 200§u b/} Gas Hydrate cmaudr g. cLL, ng o™i ra nge€
t a c 1 ngb'LbiMMekioncétmauvangdm c h2 . @nul &€yJd nT©y D€hng v~ cao n
Black-balama c6 mau xam xanh daitrCé IEdo[n h * mg€© a th chHinén mau & ¢ a gas hydrate tim
thby* t ng vang c6 mauds khac nhagDemirbas, 2010fHinh 1).

a1

Hinh1Cacmu gas hydr éemirbds,2010) c h 8y

Gas Hydrate hinh thanhnhi t | thEp, ap stiicao vaco ngin s i nfly _ kvhwly trding t nhién
fntd" 2kiWch]l, Uachdl  drhvabg Cce,” d @cac)p binghai” It’H nlh8dy, do@hi
c -, sBu trén 500m. Ria¢ "alVi t Namco mts khuv cco ch]l, 'achiith hai, bQday ¢ acéc
tich{ Gas Hydrate cO iNént i h"ng trtm m®t .

, khuvec binguvipgBbCc)lubnTntmtlp btng d"y hibmégépmsii h3n mot
Ln c¥%ubinthit luontp | - chhiiwb htuh " nh gas_ aflipthanhpt eb.t nHghn n
n"y clmarbititbthanh By chaticht k h2 . Do, cl -btknhguu edghnch a bang
nghintmdk h 2 me nditfain ec 1Ln gt khikh hgif calthAkhaithAcsdng trong t€hng |

V. i gradient ap skl kho[ng 1IMPa/100m &, thi* L, sau 500m ap siikha[ng 5 MPa, nhit = T-8
© | " Qki'in ly thich h p hinh thanh gas hydragvenvolden, 1988)

“Tac gl lien hm
Email: lengocanh@humg.edu.vn



Bai bao nay8néu t ng quan QI ch s nghién cu gas hydrate, quy diphan b ¢ a gas hydrate trm

khéng giihthvQk ht n g

Quy NWhhsg#d

g r "awchit eho khu \'c nay.

gatnmg 1 nlgdmhc@ s xukhi n gas hydratelt viing b

2.L'ch s nghién ¢ u gas hydrate

Nh. ng nghiéncuvQG a s
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-=3,75.16-2,83. 1¢". (log P) 1)
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T:Nhi t | & mHuphn xUBSR ¢K)

P: Ap s t4 mHuphn xXYBSR (MPa)

nWk § cn hL’ ¢&@ st td mHphnxdB SR, ccfanghhdh h€ sau:

-S d ngtailiu "alchh 2 D, nhxf8i gianliruy séng (TWT, ms) i BSRvavt r 2 tng€hn g
9 L@y bi

-Sau ‘ligantruy@ s - ncghugM€ il s a sag (Z,lmét).

-T. L, s ©u MM§Z& SFhmét), da t °t th Mint4x § enhthit | I § yWi @ iSF.°C).

-T I, sau mbBSR (Z_BSR, mét), tinh 4plithy t9nhH -t (P_BSR, MRa) theo ctn

p=" .g.Z.10 )

Trong L - :

P:Apsiithy t onhlaMpahn v

" 'md | ¢.a rc¥W, gid tr trung birh khdng 1025 kg/m

g: Giatctr n g ° hgt gl trtrung binh gia trtrung binh 9.8 mA

Z:chiQucaoct ok, L IBmétv
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o > 10 L 20 2% 30

S6 liéu do thuc té

D =6249,3T"'¥
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Thuc nghiém
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Hinh4 n _yngcongnhil i . acbi@ n ! n gi surpexdiMi ithyxc tAva cdng tloc cva Wang
( Qyng etal., 2014)

5.2 K& qu nghién ou

. Loy, s 8§ogkdqgu minhgli "alkhi 2D ¢a Nguyn bW (2011). Kfquit 2 nh ‘tco§n L €
biwi di ntrongBng2KJ/tqut 2 nh t o0&§n c'hohitga , iGasHydraew t viAmge s €
a nt!ng yNaNh HQu [mgtrén 26G 263C/km.
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B'ng 2 KA q tinhtoangiatfg r a d iRenmMkhulxc n B v@hugy bNh n

VX TWT_SF TWT BSR Z SF T_SF H_BSR H_BSR Z BSR P_BSR UT T Gradient

(ms) (ms) (m (L. (ms) (m) (m) (MPa) (1/K) [ (L., ¢
1 760 1230 570 6.8 470 423 993 9.99707 0.003467 15.431 0.020404
2 810 1320 607.5 6.5 510 459 1066.5 10.73703 0.0034583 16.163 0.021052
3 950 1400 712.5 6 450 405 1117.5 11.25048 0.0034525 16.644 0.026281
4 1050 1690 787.5 5.7 640 576 1363.5 13.72709 0.0034281 18.710 0.022586
5 1130 1780 847.5 5.4 650 585 1432.5 14.42175 0.003422 19.227 0.023636
6 1220 2000 915 52 780 702 1617 16.27921 0.0034071 20.504 0.021801
7 1300 2110 975 4.9 810 729 1704 17.15509 0.0034007 21.060 0.022167
8 1450 2200 10875 45 750 675 1762.5 17.74404 0.0033965 21.419 0.025065

(Ghi ch(: SF: Seafloor
6.KJ} ludn
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ABSTRACT
The nature of Gas hydrate and estimating geothermal gradient of
North-East Quy Nhon sea

Le Ngoc Anh
! Hanoi University of Mining and Geology

Gas hydrate has been documented worldwide, along the continental shelf and ocean. They occur at
different water depth and in different tectonic settings. Gas hydcatemulation has been classified into
three types distinguished based on the mode of fluid migration and gas hydrate concentration. The base of
gas hydrate is marked by the Bottom Simulating Reflection (BSR). Based on the occurrence of BSR along
the Quy Nlon sea the geothermal gradient of taeeahas been estimated at 206 °C/km.

Keywords Gas hydrateQuy Nhon Geothermal gradient
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NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Interpretation of mad diapis using 2D seismic attributes and
Unsupervised Neural Netwk: A case study afhe Song HongBasin

Le Ngoc Ank", Ha Quang Mah
1 Hanoi University of Mining and Geology
2 Petrovietnam Exploration and Production Corporation (PVEP)

ABSTRACT

Structures associated withud diapis have been recognizedlasng of great significance in hydrocarbon
exploration and production. Howeveéts formation mechanism arsehaviour of shaléave beerless
understoodhan saltuntil thelastfew decades, asud diapirs attracted more attention fréwdrocarbon
exploration and production industi®ur studies demonstrate thiaétoccurrence ahud diapis intheSong
HongBasinassociateavith majorpetroleum fieldsvithin the basinwhich hae asignificantimpact on all
the aspects gietroleumsysens. detail interpretatiorof the 2D muntichannekeismic data in the central
part ofthe Song HongBasinallowed us to identifyl diapir structuresThese mud diapitonfined to several
lithology units which have been resulted from a typical tectonic gemlogical periodreflecting critical
overpressuring event$he discovery and identification of theccurrence omud diapis implied agreat
potential forprediction of structurairapsin thecentral part of the Red River Basin

Key words Mud diapir, Song Hong BasinPetroleum systenkK-mean SOM.

1. Introduction

Mud volcanism and diapirism have bemorded to be presemt many placesvithin the solidEarth
They have mainly been producéd compressionatectonic setting (Kopf 2002) A mud diapir is an
intrusive structure characterized by a slowly upward migrating mass ofictaygediment and fluid
dischargdKopf 2002) whereas a mud volcano usually occurs above the diapir, as a result of fluid migration
directly along the body of the mud diapir or through fafractures) connected to the mud diagitspf
2002, Mlkov 2005) Therefore, mud volcanoesepresent the last manifestation of diapirigfopf, 2002).
Thus, all mud volcanoes are diapirs but not vice vE®s#o, Fernandelbafiez et al. 2012)

Mud diapirs have been linked to both extensland compressnal stress regime3he diapirsm is
triggered byoverpressure in sedimentary layers duth&rapid sedimentatioand gas generatigiMilkov
2000, Dimitrov 2002, @lukder, Comas et al. 20Q3)ectonicprocesses are considered to be the main
driving forcesfor the development ahemud diapirism(Milkov 2000, Talukder, Bialas et al. 2007)

The Song Hong Basin is tlome oflargestTertiary sedimentarpasirs situated in continental margin of
the EasSeal.lts formation is often considered to be linked wiitle timing and motion of the Ailao Shan
Red River Strikeslip Fault Zone and transtensional bregkof the preCenozoic basement along the East
Sea during th€enozoic(Rangin et al., 1995; Sun et al., 2Q0Clift and Sun, 2006; Hoang et al. 2009; Zhu
et al., 2009).Previous studies based on 2D and 3D muntichannel seismic data have documented the
occurrence of many submarine mud volcanoes, gas seeps and mud diapirs within the Song Hong Basin
(Fig. 1. Although these mud diapirs are of importance for formation of structural traps, its formation timing
and mechanism are still opened to uncertainty.

In this study, the authors wilbcus oncharacterization of mud diaplike structure by detail seismic
faciesanalysis and rinterpretation of 2D seismic lines cutting across the central Song Hong Bésin
will further establish the geodynamic conditions in order to explain how the mud diapirs have been
produced in this area.

“Tac gl lién hv
Email: lengocanh@humg.edu.vn
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Figure 1. Mud diapir distributiorin Song Hong basitNguyn Titn THimh 2017)and locdion of
seismic line B used in this paper.

2. Methodolgy
2.1 Seismic facies and attributanalysis

Seismic attributes can be conveniently defined as the quantities that are measured, computed or implied
from the seismic data. From the time of their intrdducin the early 1970s, seismic attributes have gone
along the way and they became an aid for geoscientists for reservoir characterization and also as a tool for

quality control (Chopra and Marfurt 2007).

Seismic facies analysis is an useful tool for resig characterization. A seismic facies unit can be

defined as a sedimentary unit which is different from adjacent units in its seismic characteristics.

Parameters that should be taken into consideration in the seismic facies analysis are as folotien refl

amplitude, dominant reflection frequency, reflection polarity, interval velocity, reflection continuity,
reflection configuration, abundance of reflections, geometry of seismic facies unit, and relationship with
otherunitsR o k s a n d i lhterprefatlo® & $eismic facies data may be either direct or indirect. The
purpose of the direct interpretation is to find out geological causes responsible for the seismic signature
of a seismic facies unit. So, tltirect interpretation may be aimed at préidig lithology, fluid content,

porosity, relative age,

overpressur e

shal

es

type

bed thickness, wave scattering, and absorption. Time attributes relate to structure and amplitude attributes

relae to stratigraphy.
2.2 Seismic facies Classification

Understanding different attributes that can be used as tools in interpretation, it is useful to understand
the classification of different attributes at this stage. The more seismic attributes available, the more
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confusion geoscientists may have in setegthe appropriate ones. Improved documentation and a greater
understanding of the underlying rock physics that give rise to an anomaly, the role that seismic processing
plays in enhancing or destroying attribute anomalies, and the value of seismic¢esttiibtlhe absence of

good well control are areas where assistance is needed (Russell et al. 1997). Guidance should be available
to the interpreter to help with the choice of the seismic attributes that will provide the greatest insight into
the current psblem under investigation. The one way to classify seismic attributes is based on their
characteristics and hence geometrical and physical. Seismic facies analysis techniques combine
classification algorithms and seismic attributes to generate a map dkatibés main reservoir
heterogeneities. However, most of the current classification algorithms only view the seismic attributes as
isolated data regardless of their spatial locations, and the resulting map is generally sensitive to noise.
The geometry ofhe diapir bodies also corresponding to the seismic facies unit and its geological setting
will be interpreted by unsupervised method of classifying seismic facies usimgald clustering and Self
Organizing Maps (SOM) methods.

- SelfOrganizing MappingNeual Network is a type of Artificial Neural Network that is trained using
unsupervised learning to produce a{dimensional (typically 2D), discretized representation of the input
space of the training samples, called a map. This is therefore a methextlite dimensionality. Self
organizing maps differ from other artificial neural networks in that they apply competitive learning and use
a neighbourhood function to preserve the topological properties of the input space (Kohonen, 1982).
Applying this methodve can generate a seismic facies map or volume from single or multiple seismic
attributes.

- K-means clusteringis a type of unsupervised learning, originally used in signal processing, and
popular for cluster analysis in data miningmleans clustering mis to partition n observations into k
clusters, in which each observation belongs to the cluster with the nearest mean, and serves as a prototype
of the cluster. Data points are clustered based on feature similarity. This method can help us for clustering
electrofacies and seismic facies volumes in a reservoir properties analysis and modeling workflow.

3. Results and Discussions

In this case study, we tested one high quality seismic sections, which have been subjected to auto
detecting geobodies of diapirs. Wesed both of Kmeans and SOM methods for seismic facies
classification. The seismic section will be testing, exploring architectures from 3 to 6 clusters corresponding
to seismic facies.

After testing with several 2D seismic attributes, we decided td ssésmic attributes that demonstrate
good correspondence to geometry of the diapir sudhséantaneous Frequency, Envel&MS, Chaos
and Amplitude (raw data) input to-ean and SOM for seismic facies classification (Fig.2).

! Instantaneous Frequency Envelope
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Recognizing the geobodies of diapirs, in this study bottmdéan and SOM methods were used to
subdivide 4 attributes of 2D seismic data into several facies. In order to improve the results, 3 to 6 classes
of facies have been tested for each method, the results are presented in the Fign@doratd Fig. 4 for
SOM method.

Oncer comparing the results ofridean and SOM classification, we realized that the clusters outcome
are not so much difference but th&#&cies SOM look like more accurate and hence good correspondence
to geometry of the diapir (Fig.4). Fig. 5 shows the final result of the mud diapir geobodies in the study area.

w
we '
TRace ates i

s

4Facies_SOM 6Facies_SOM

Figure 4. The results of seismic facies classification using SOM method
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Figure 5. The diapir geobodies using SOM method
a) Raw Amplitude section shows not clearly facies and features of geologial setting
b) The diapir geobodies interpretaiomde on the 6 facies classification using SOM method
c¢) The geological section shows some traps protential in the study area
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Figure 5 shows! mud diapirs which are characterized hghaotic seismic reflectionserminded at
different stratigrphiclevel, making sediment layers on both side of the diapirs foldéeé.morphology
relationship$etween diapirs and host strata indicate that veloitee diapirg¢diapir 2 & 3)became inactive
and are sealed by tib reflector, others continuetheir upward migration verticallypiercing theupper
sequences. e sedimentary sequenaere foldedtowards the diapir 4, probably due to the elepment
of collapse structures within the interval of 2s. As diapirs migrate upward, the overlying seeltary
layers have been folded and/or uplifted. This deformation has triggered a shift of the depocenter from one
place to another through time. As the result, the pathway and direction of sediment transport may have been
redirected. Especially, some sgnldyers (often considered good reservoir rock) have likely been folded
and/or uplifted to form local anticlininal structures, which can become potential structural traps in many
cases.

4. Conclusions

Mud diapir occurence in the study area has been confiithegistance in the central of the Song Hong
Basin. However the image of the diapirs have not been clearly clarified. Usirrirean andSOM
method are useful proxies in order to enhance the boundary of the geobodies, giving quiteesintitar
but the SOM method is likely more accurate and depict the geobodies better. There four diapirs have been
clearly imaged on seismic sectiowhile some diapirs stopped rising the H1 and H3 horizomand
developedglumingstructures irtheir tops, otherstop inthe H5 horizons. Association with this mud diapir
is formation of potential structural traps. This interpretation allowed us to identify at least 4 potential
structural traps. However, this interpretation should be confirmed by further and more detaiit skeita
interpretaion, especially using 3D seismic data for mapping thes structures more accurately.
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TOMTAT
Minh gil cHl triic diapir bun da vao thuc  t 2awcHah 2D va h
mhg Nh ron kh? mgchowsénmHmsg8t : &§p d
Lé Ng ¢ Anh, Ha Quang Mn?

Tr ynguihZc MY-nlacht
2TYngcong ty tinkibim t htm d, Vvikhikhai th&g&c d

ChHlh tr %c di api x fitcéadmi tré quantn@trongtimkim t ht m d, Wikhikhai t h§c
Tuy nhiAhnd,nhch hc'hbh tw ‘€©diapd boin ¥ ¢ h ‘@anghlér&su nhiQu trong st

nhngthdo kK qua Hh ok hli  cchphén lgn rd c@ mi i °Mhtipmn tbhtm d, v~ kha
thac du khi. Trong nghién ai nay, ch y/u Qtdp /i's ' n td ¢ a diapir € khu v ¢ btrfm tich Séng
H'ngvami | i ° fih hqthl myrfu khi. Chi tif minh gii 'a ch 2D © trung tam MSéng F ng

L « Xr8kc® ¢1s€t’ n td ¢ a 4 & tric diapi bun. Nh ng diapir nay xam ndp va K thiac & m t vai
Uatng, lak}qu c acacthik8kinttb vacHpininhtng g Fhgihthida h g ap st
ca. Phathin v * ‘nxh§ @.sel ntl ¢ adiapirbunchr a dlhn cho d b4o phan bcéac by chil
ttb t khu v ¢ trung tam W\S6ng H ng.

Tp khoa Diapir bur; BWSdng Fing; H th ng dfu khi; K-mean SOM.
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Nhchdintfmtichgn s - n o sAltngn téiliu " alchsh 3D

Lé Ng ¢ Anht*
TrynguihXcMY-nhacht

TOMTAT

Trfmtichg n s - n oM sy cadfin tich Wt thd hdbmn  ‘lc®inh thanh do cac donglghngfm
LE8yWbnhis®©u ©€r°n 1000 m.[ymadgytheb & i ¢ tfro ticd gy ng ghia

d@ "mdchabdc t hadcwdinhthanhnéncaéhytfmtichgn s - nHp ¢r€bhg khsgc
nhau | i/hdhgofandichlathd hay m. TdFmtichgn s - n g sAlcy tihat hin trén
dintich1l-10km,yi c aol-10m vy¢sorgenti v~ it 4 khuwv cmghién cu igoai

khhi T ogtrémtailiy "aldts 3D bao ph 1500 Knfvamc .rcEWt ~1000- 2000m, tfm

tichgn s - n gc phakhinliréhg tFm tich Pliocen Pleistocend khuv ¢ “ s1éc, v igocd c 3,2.
Cacdongcfyxing phi? andc@heo éc kheranhtbnéncacign s - ngc cs -Qbge L

L, kz2clho5hkem v LB °m3 ih | ° ~V0 miRKNng lancadGggyn sdng

cbchtn v®%i sc-ngbwi€hng: - h oM Li§ly€mgnhbdfnt irkhofng ~20mTrfm

tich g n song Kt thd xud hi n t4 mHubao mon ca cac khe rdinh Bt s ©u L - ngwWitdatfm t r |, chuy
tich,mc  liéntcbhthch] Do LW tkth™ n H aFg§khicft b Tuy nhién s xudihi n ¢ a

chi t Hobct Ln "y hIH gidp Bhyra Kbin £ n dgiihixnuig acacegp ¢ 8§t d"y xa hhn ph
h hnab

Tpkhoa:Trfmtichgn s - n g dagdong oifiy | 8iy L akchith 3D.

1.nHwvbh QU
Trfmtichgn s - ngw L'E®éubmitnhng ntm 19t Bg,song &m SedMARC i
LFu t i'tea dbgdlikhuv c rc€au(Piper, Shor va nnk. 1985, Maliarno, Ryan va nnk. 1988)
Hinh[n h  t "hedif} L Bl tric gn soéng ¥ khuv ¢ c€sOu, cfh Yate ghanh sorsant v
trfmtich cuis ilda g ngdongp | tchotycos t €h Ny vQehiQu dai va chy cao ca cac gn
séng. Gnsong cObiQucaot 1-70 m ,¢8ong@6km {yratinhng nhi "€<l.g-c d
Chingconhn gkl t r ©n g |, t1'n ddg gentsdng i €ntti song thng hdb u n Wh, xp ch ng
l °n nhau . rgvudeg-gocyi dondiciy chinh. Chiy d'hhisong c6 W ° f 6@ km va §n
nhe vu!? ng ing&loag chy. Cacgnsongcdmc , BH ‘ikng kh&c nhaghiag d y hhn
herg |"nadcehethyy .m@dchchuyt | ° n  p'hredac .t rke2nc o= $rig §m din
t heonghi@ g rsde. Tfmtichgn s - ngW L'&®inhbhanhdodongfp tur bi dite v~
L& miéutl” mts mt i  ntgr ‘@séu, xtthintd c Sgtfmt@hyv b (channel | evees),
¢ a kénh & (channel floors) vatria cac qét ngfm L' W (submarine fans).
Khuv cnghiéncunim' ngo i k h hi cri@y, n@ k idi ntithinghién c u la 1500k,
Di' n tich nghién cu ‘lc@un U'achit 3D vi | fihan i cao. Khdng nghién cu n3n trong tFm
tich t i PliocenPleistocen. #ikhuv cnghiéncu L « ‘mhréd trfthichgnséngvi k2 .ach t he
l, n, bén trong cacn ngfm L' §Wi. Stding tai li u "alchoh 3D chdl ° hg@ao cho phép nghiénwe
L&s phanb gatfmtichgn s - nkp v T ®Bhgng mt cach chi t}, lam sang, tLH Mih i
trfmtichkhuve ., c€s©u TOy Phi, ngo"i k hhi Cameroon.
2.Ch" Igthuyjvaph €hng ph8pu nghi °n ¢
2.1.Phan lo i trt m tich g n séng
TheoWynn and Stow (2002)fm tich g n séng bi dongcy t ur bi * @ thia éam R rhont €
da tr °n, ck< tin tich (jpn@,ong B m nva tfm tich g n song Kt tho.
Trfm tich g n séngBtmn trhge &t thoy tU khu v ¢ c6 dong chy turbiditecfy tr " n, nh€ c¢ §c
g nsong ca tfm tichv. b (Hinh 1) (Normark, Pipeva nnk 2002) Ngoai ra, ffm tich g n séngc b
chin vieiibbEmnl ¢l nogim BSed atréntaifiu "alchsh t4 h th' n g . ng &m tich
tran b tY Makassar Strai{fPosamentier, Wisman va nnk. 200@) khu vc rc'€au ca Niger defa

“Tac gl lién hv
Email: lengocanh@humg.edu.vn
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(Normark, Piper vannk. 2002) Ch ¥%n g cct 1k/R2kim dai v 8m cao. Kich<hc nay chra

sli°n agwewea "#€cvakhdng c Badunidli u(Normark, Rper va nnk. 2002)

Trfmtichgnsong it t h Ag phahtd ofn v icach th ngquitngfm L §W b b &camyic
ngfm, bén trong kénhxh hd-b kha'ng chuyM ti/p gi a kénh & va qitt ngkm (Wynn and Stow 20B)

(Hinh2 . Ch¥ng ,cnh hkienEnhtichtgm€ng Bt mnvaxihin 2t hhn nhe
kho[ngthigianngh h hn, UJin tchué8haitn nd’c a tfm h th' ng turbidite. Vi HL t r €©n g
latfmtichHt t ht | ce&degntséng K@ 1 k m Fh'10 m, bao gnocacltfm tich cat Bt
hotbcuisi v~ c¢ngdehwchuyte | ° n  p hredac. Tifm fich g nsséhg Bt tho trong cac
kénhdh ¢ - mgwimcldy d ¢ $:€n g, ng gilm och thed@ong cliy . Qunay ho they
miquanhgi awvhfcdongclly v~ keégentséng. B8 s - nmgchdchnhéh g k h@ ng
dobt §cenglit n g° tdodng cljy / hab cac pha'ah chuyd. Tdm tich dh g n ™ cycong Bephat
hi ntdnhiQukhuv c n hc@®onterey(Xu, Wong va nnk. 2008)v ¢ Var (Piper and Savoye 1993)
~—— \ ~
TS X
[ S
oSS~ SN
\\\\\\\\
\\ .
i e
X
v \
o | J
Nam Béac
1 km
~
U‘ By
3 | Tram tich gon song
twong v& bo
(b) e M“ -~ 2t R
Hinh 1 (@ Bn QphaclEatYhipkénhtch ngo " i k h_ iaipghandXeva eds tr mticle %2n g v
gn s - angw by, (b) Mitcat RKERN minhEatt mtichgn s - angwnbdyngo " i [

Indonessia. Clfii cao wa g n séng gim theo n  r aFhxbaNotm
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ny a8
e

Hinh 2 Tit m tich g n séng phat lihtrongwc Mo nt euxecy Vigh 8¢ - ng d ooacdos,t
b acséngpv " i AMmbang chc m® ¢ hinh thanh dodong€hngm ¢ - nAglog(Xd, _
Wong va nnk. 2008
2.2.C_  Abihh thanh tt m tich g n s6ng
CHitriccagn s - ncdinHth@nh dosk/th pgi afc | ldh g ndtdm tich va s d ch chuy

'nh song(Cartigny, Postma vark. 2011) Gil's t'c , lda g ng'itfm t 2 ch gi &ldtgtnd g,

trfm tich c6 th\W ‘& phan ra: L8l-1) tfm tich’” mH "~ i Hong va bao mon Bnh nE€° miukhukd dong,
Lod-2 ) "np®mtich' mb L - n 2ogy n g hgao mon mHukhud dong,Lod-3) d hai mH
khudi d, ng v Qi gnngdfmnich, tfim t 2 ch d~" ymks ™ Lt in! ddvagn
h h'nmHukhut dong.

Thudng b & tun h o cnHLL @mob flc h Jkirh thanh fmtichgn s - ng,. ngbi
I nglés @ d c. Parker, Ashworth va nnk. (1998)« ¢ § . c hif®hoan la mt chy i cac
b€ ld g ndtfmtichchkin, ‘rcg @€ °md cski dong cliy bt xudi xi ng m t bt (cHy qua ntb
khudidong) €b gifm mthhvehfcbihin ‘n€  anfythyl ¢ tcr & i i nkb i kdong
(Hinh 2. Vah { ¢ dong cliy t4 mHy i dong gim o JJlda g° ngd tfFm tich. T4 mHukhudl dong do
vch t ¢ dong cly cao, &g JJ’bao mon heb hch chjtrfm tich Xy ra. S mHican BRag tfm tich gi a hai

k2ch

u

cthhga "sisngdh /songfm t 2 ¢ h  mgdchxchuydh € ° n p'hneda. tr °n s€

Nwéc nhady thay Iu’c.."‘-.‘._ Lér]g dong trdm t|ch Bao mon tram tich
.................... N (Mét doi dong) .~ (Mat khuét dong)

~q

Hinh 3 Hinh \Bminh ia dong chy xuxn g yrsdXc, mangtinhtun  h o™ n .yn ¢Mo@n u xanh,
trt m tich b&@ dikh m u vang. Dong ¢hy turbidite chy tp trdi sang pthi . acMid y thvy Ixc Ry rati
Vit r 2t r Mintg chan@a nilnkhot dong. Trén mt  éndong vn tXc dong niyd, n Atllang
L>ng tt m tich. Ti mit kha' t dong, do un tXc dong chy cao, bao mon Ha i n chAtrt m tich &y ra.
Sx khéng can bng giva lan g 2nditt mtich ®a h gn sérg dn Alg n séng @h chuyh Ién phia
t r °yn d& k& hi p wai tich A trt m tich(Cartigny, Postma va nnk. 2011)
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2.3.Ph_ _ hap nghién ou

Chyusdng ph€ehng [ ha&ih W §rchh dgcik} thac piin x4 ranh gii trfm tich,
bHich'nh ﬁ p. Sajh ply -i phén tich thuc  t Za cHah Hibit W&m rd hinh thai vata tric ¢ a
trfm t|ch gnsoéngtrénpn * amtbed, L © y  Fs8&d; ngdhi) c tinh goc dc (Dip map) ap.dng cho
kh'i "alchah 3D phan dgi cao ngo’i kch|rhh|goc'ﬁo©chﬂrln ia phu ﬂ'pmhitﬂw trfm
tich g nséng cé hinhéhgunwpnhgp n ht [ igdchialigntle, nénd L ‘& nhh di ntrén thuc
tinh géc dc. Clicung laluh gifik/fquv.inh n gL t r'®n g - @ gc nhdkdi i t@n cAc tai
li" ucongb.
3. KJ1 qul va th[o ludn

Nghién cu td khu v ¢ . rc€8u trén din tich 1500 ki thQnth Lng ngo " i hkhhin hT©y -
mc .rc€dangt 1000-16 00 m L «nthpyhmstth thhrig Him ngfm phattid  t r hdc s €

(Hinh4 . Ch ¥nhngg cn-! nhg8uT& khdgng 20k 30 km, r ng 4- 7 km va séu khiing 120 m.

T4 L §ybnodsnc LW, gbhséngcd i °n 30-4 0 m. Bichingda@ac on séng ¢
chin v¥%i gifmdnkilo-ROmM:Mc  gnsénggmdn t hegxihn @ rsde. Cac
dbl hi ubdo monevg t & ghathing cb v i k/F thic pin xUkQap vao nkbkhud dong. Ranh gii
giacdcgn s - ng .wg-nghiéng xudi€n g sd@mtgocE-15,  dc L $dla 3B TFm
tich néy phat thid trong Pliocen Pleistocen va gi hth bén trong cacm ngm L §WI. S bgilm dfn
bi ° rb @ song trong cacn ngm cho thyy quéa trinh b ra tfm t 2 ¢ h yh dbng &l
turbid | t e Vih d’a’Splrmewnu{euSzequewbm nnk. (2009)g n séng ¥ khu v ¢ nghién cu v, i
hinhthai i ik ngchotiy dongclly ¢ - ‘nngtdy | €

RN v B )
Tram tich gon séng

Max Min
- |
— 5 km
(a) Dip map e =
134B Tram tich gon séng A
’ Mét déi dong
15 Mat khuat dong - Z—
—_—— —

H|nh4(a)BJn ngchc LQy roii Mpcéc§imng“m' bng nt'ng Tﬁéty,ﬂléh(nb)

m

dxc theo im ng m minhEatt mtichgn s - ngi,séngd@irmdn Lt hehqg Iy i dsdutng L

n oc bian.
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4.KJ} luch

T4 khu v ¢ nghién cu, tfmtich gnv i song il “i K ng phat tid trong cacimngm t r'°nn s €
I'c L&y ® ntngigdicdynh ~82 Ch Ysolgnhthd®h r o n g * myddng dhiy €
c- nimggu.G® s-ng  ¢-€hhighh~L 40 msomgtOh Brlkm.Chiy d'd¢ b€
s-ng Vv, gilmdt nt Len € aQtsdumg .k . B icdcmn $6ng bchon vui
c 1 n fm danit i kholng 20m. Tfm tich g n séng phat tedd trong h th ng Him ngfm L §Wk c6 lshiQu
dai~20- 30km, r ng 4- 7km va sau ~120m. Khdng c6 phatrhi; a tfm tich g n séng bén ngoai cadin
ngfm. S xublhi ng atfmtichgnséngnay chratiQn n t Bihimodtdp c 8§t d " ycsdwa ph2a n:
c abw
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ABSTRACT
Characteristics of Sediment wave based on 3D seismic data

Le NgocAnh!
1 Hanoi University of Mining and Geology

Sedment waves areoarse- or fine-grained sedimentgjenerated beneath cents flowing across the
seabed where the water depth greater than 1000m. The flowestiaee downslopdlowing turbidity
currents or along slopiowing bottom currentsSediment waveare largescalejndulating bedforms with
straight, sinuousr curved crests that are aligned roughly perpendidolahe dominant currerfiow
direction They are observed in over the area ofLDkm with the wave crest of10m and wavelegth of
hundred meters. 3D seismic data has been used to investigate the sediment wave development on the slope
of offshore West Africa. The area cover 1500km2 with the water depth -1B000m. Sediment wave
within the PliocenePleistocene age on the 3.dlope.The wavelength and amplitude vary significantly
from the seafloor to subsurfacehe regulawavelengths on the seafloor are 0.5 kinkm, with a typical
amplitude of c. 40 m; wavelengtla$ the subsurface undulations are similar to those ongbafloor but

show smaller amplitudes,20 m. The undulations are observed to decrease in amplitude and wavelength
downslope Coarsegrained sediment waves commonly occur at erosional unconformities in canyons or
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channels largely experiencing sediment bgpAs a result, they rarely lead to the formatiorsigiifcant
reservoir rock, and lateral continuity is probably poor. However, if recognised in the ancient record in
hydrocarbon basins, may be to point to the occurrence of thick sands farther basinward.

Keywords Sediment wavesTurbidite 3D seismg.
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Nghién ¢ u vi cnang &p binh tach hai pha thanh binh tach ba pha
tr°n gi " n ¢ L " nh m  BYch

Ho"ng AAh Ding
TrynguihZc MY-nlacht

TOM TdT

TMi qua qu§ tr3nh finkhitdm3 BEhit, m | kel d khic &r§ € « d s[myHinkiQ, cung

visgia ttng n& amhmglhecemongdongl®m ph¥n khai thac (co nmggihgt ' ngdo .rc€

L « i 80%). Tuy nhién, the § kdnd'ngh trén cac gian'cl nhthidongEnpt¥nt gilhg LiEL®° ni&a v~ o
b3nh t &§ch cVdach b§pgha Khiaa conphaslg L' €a v " 0o b3 nh Waéhdip, bahghg BG L
nay dong Bn piXn khai thac t gifhg lén cé hamé&n g k h2  2°tn gv, ©l€hua nhQlck® nén vai tro,@

binh tach cao ap hai pha khéng con@ittiac dn g Wyilaquy/} vih QEEp bach hin  nay |~  dtffdrh pha n<€
phiit/hhanhép HE t h°m c8c b3 @hnaytkigockifit MBWthpthian trém cac Bian cl’ nh xét § vQ

y/u f k: thud - céng ngh va ylu £ kinh 7] Chinh viwy, gili phap ki thi cho Wit Qhay l1a §i ti/jh nang ép binh

tach 2 pha co/& trén gian thanh binh tach 3 phefmh t £ nng kHen® ng  t Sailim b hh€ m nlg€ mce

trongdong Bnpi¥n ta €k hi L€a v o bagnah ChnBkvl, vEcGigh®h curhuywdc ilbinh

tach hai pha thanh binh tach ba pha trén gidhnh m B&h H 1a b} s ¢ dn thif va dgb bach nRm nang cao his

qul' ¢ a qua trinh X IT dfu tY gi"n, ti/} ki m chi phi B Hithi/J b, gilm giathanh khaithadd t r onhiqi ai Lo
naygam B&hH .

Tp khéa: Gian khoan ¢ L nh; b®nh t&ch hai phab3nh t&h ba pha

1. M, ¢ 2ch chuy " itb3nh t8ch hai pha th”nh bnh t§ch ba pha.

Hi' nnay, §n ° Ing&khai ttféc dfu kikg am B&hH Lang t r dmsyy ggm, @#ig v Lsogia
ttnghm ‘Ing . ot®ng dng §n p¥n khai tlic ngy mt  t £ r(Npuy. a orir ®g Shn,
2015) Trong h th ng x IT sin p¥n khaitlfic ¢ agin ¢ U'nhtfbnh &chtgh h "nlEG Im vi ¢ ¢
hi uqu khih'm °Ing . otngdng §npn flivio k h 1’ hqu§25%2Tuy nhién, trong tre U]
hi nnay, im ‘Ing . et®ng dng §n ph¥n Flivol rHl n «f h hg€hong nh L/ hi u quf
I"'m vi ccabanht§c h ML[m blo c& k*nh & h E°®vdjl‘81hftc]-'ng||,'mbt h &, o flvo,
v3V<:y vi ¢ narg dgb b3nh &h hai pha thnh Bnh &ch ba pha cho phh p Vv ith c v]s[n xuHl, nang cao
hi u quc a qutrenh x 1T sfn phXn khai tic, niAn nang cao dil * hg@u t h €X¥mtrgng pii
L &h hi n nay.

2.ChltY%c abnht§&c h  h ai . gkhi ahuywr @&

CHl ttb chung ca Bnh ch dfu ket h /g chia tlinh 4 khuv c cttnh: Khuv e t § din khavc b
tach th chp, khuvc | €chHllgngVv khuv cchif s<€hng (Ho " ng Anh Ding, 2016
-Khuvec t §dm ‘lcdtrbeti/p” ¢ avao ca binh, c6 nhim v, tach pha khi ra kh pha du,
t cla gii phéng cac’bt khit do. Hiu qu lam vi cph thu cvao ¢l t r’ ¥Higvadc€tiM ~ . nig €
tam, ly tam, c6 ttb dong clfy r i cho h n h p dFu khi.
-Khu v ctach th chb c6 nhim v, tach b sung cac’bt khivh c ntrongdngctll n g Wt an'g  hi
qul tach cacbtkhirakhidfu,dn mexaclpmngcidl | €u L iHphgeghiéng Gl cim
dong).
-Khuv ¢ | ©chHiignig 1a pin thep nhEi ¢ a thif b d Y2n \4gonti Fu va X dfu ra kh i binh tach.
Sinp¥n’ L ©y Wam tpha hdb h n h p dfu khi tBthu ¢ hi u qu ¢ a qustrenh € h , nhiliva
thi gi a.nd rg€uphgi trong Bnh tch.
-Khuv cch/] s €halg’ ph@ cao nilic a Bnhnhan gi 14 cac dit dfu nh b cu n theo
d,ng khzy ‘s@iu‘€liphfnd | €chlllgngnh ‘'ng t hu goncxicrakhibl2 L €
tach.

“Tac gl lién hv
Email: hoanganhdung@humg.edu.vn
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Bln vEchl tb binh C12  tcthe@n §i B[n vEchl ttb binh C12 sau hoanlé
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3. Cbli tY% ¢ a k#nh t&ch saukhi chuyw "~ il(ba pha)

B3nhtsc h s a U c dhii ~ ilthéng qua vic thilf k/]1U b, phch bén trong.ca BPn h WeHuyW t
ch ¢ n i8oh bai pha (Ing, ki®) th'nh ch ¢ n {Soh ba pha @§u, ki, )@ ts chiti ° &8}
k/Jv' Idb RlLtrong Bnht&ch¢ thwh h€ s a u:
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Hnh 3. Tm vap n th ngangy" thAngLong

Hnh4.T"m di moat c8o Hnh5.®n gAclEthYi  h-ng n

H3nh8. TMmchontrnv ' v8c h ngtn
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NguyénlT ho% | ng ¢ a cac binh tach sddni chuyid " il bnh &ch hai pha sangbh t&ch ba pha
hnhplngkh2 sau khi Li€tgecda k'hé nimlyvdxdin mgdng Vthfwga t
L'ng. Khgom il “@hfn phiatrén ca binhtach, con ¢lil ng” phfn  p h 2 sEl d €&tuchh t

L« "¢ @ gi Y@ hdadongdy QUtréntoanbmHiccbga b3 nh t §ch calsh@da nh€ ngti

tr ngi actdll ngtrongbinhvi nhl i €kf@ 13 nbhl.ngsSlaiu div shn@d ng v’

hbp th n € co tac gdng h p ni¥k/T &, cac Bt e,*€@hi/h cho chang, In 1én vad dang tach ra kh

dfu . . &\Nt&h ra khi dfu <ticht * phfn de&€a b3 nh 1c8&crh ngedi Bagl gx[-n €.

DFu L « tc&¢tidhi npBFngi ac abinhtach vatran quéith trén catbihchdatrnv'vic h ngt n
'Wsang bémphfnch adu, i Li Jjpuchn g hx Wakhi L b3 nhhck higb x UT ti/p

theo. PAn  k™m2g h " nh L «h rnh8pd hgkhi €Ll k htigiu ali @ifs €hhig Lri'ngqu a
x[-k h Wakhi b3nh  Bggdd hkW2i@cthi/fb x Iy ti/p theo

Tr ° n° nh g tmh toan cdng nghkich ¢ cac khoang chinh a binh tach (khoang phan Jynig,
phan ly khi, khoang gomfd) vavtrimit n g £ mfu-c®,cfiu-ki2 c 1 ng nh € ak&chh c
tiffvab phdhmi L'« 1€ nkk § a §lh igRinhcacax dfu,cax khivacax n &
cho pizh p v ith ct]

B3 nh tdtrary bthiAew ki3t dthg tain® bén trong nRm [th blo hi u qu tach du-n€ c trong
giihthcongsiti L « cho. B<tang btth8ro vachdranna ine&, h g o m, cackeng
tlb xo4y, Bhchtbhtl ng c 1 n g finch @ank chacadifib kiwh soatvaduytinc ngtn c&ch
dfu-n €, dfu-kh? c&c[mbihnhit _,Bp stdinhAn dnh ko c&cs ¢ trong qitrinh I'mvi c¢ a
bénh &&ch.

4. KJ1 luch
Sau khi nanglgb b*nh t&ch hai pha tnh Bnh &c h b a«gipi Qua/} tlt vbh Qligdp .rcong &
gi/hg khai tigc dFu kiehi n - n aHyhit i ic& ginkhoanc nhtim B&%hH thevi ¢ nang &p
benh &ch hai pha thnh IBnh t&ch ba pha'lgiliph§p i € pwih S ¢dnglngh v tnh tithg hi n
tdc agin, vi cgiacigld Hits chitil, b phch mitrongBnhtc h ° dtiec hinb ics k thud
hi n YL [miblo . Erenh x& V' rvingda th i gian I HEti/F ki m §tig KWehi peso v i vi' ¢ pHi I
LHum tbnh &ch baphami Hgbittdm ts gi'nkhdng tWdp HibPnhmivioVv tr2l- L ‘&). Hiu
qult h u ct v cnang &b nh&ch I rill n, ¥k h i d ig gnpmkhaitict ghg Li‘cl °n L€
L ©a n'glénp Bclkba pha, ¥ L ey’ hgen .rc€’lc€hrakhidngdu tcr & hiol€a v
bnh tch EG, h tr rHEinhiQu cho h th ng & h . eig@ gi'n, nang cao hii qu ¢ a qué trinh x IT dfu
tU gi'n, tUT ki m chi phi B Hithi/3 b, gifm gia thanh khai thAcfd t r o n §h higninayica m) o
B&khH .

Taili" u tham kh[o

Ho " ng AnhfnDVHm TriBuT rH%n @ gT r @ Vinhii2016), Thif b khai thac ¢iu khi,
NXB Khoa h c va k thud.

Nguyn VI°'nGr 8 hhh " @h Glgdh oB%n gdm S¥m®©n P& Him Thda,Lé Vih

Di ng, nNgHoy i VUHM Nggyn THic Khang, Nguyn Quang Vi nftphapkhail 7) , f Gi

thac du khi cho cac mnh , cch b i prehii d u khis 5/2015, pp 3387.

X2nghi pKhaithac flukre Vi et s o mgdarvd hanbinté@ aplc C1, C2, C3, C40.

ABSTRACT

Study the upgrade the available tplase separator to a thyglease
separator of White Tiger field fixed platform

Hoang Anh Dung
IHanoi Universityof Mining and Geology

For over 30 years, the reservoir energy of The White Tiger oilfield has been considerably depleted, the
produced fluids from the oil wells have a high water content (some wells with a water cut of 80 per cent).
According to OverallTechnology Plan of fixed platforms, the produced fluids from the production wells
will enter the twephase higipressure separator and the separated liquid phase will come into the
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electrostatic treater (EG separator). However, the percentage of witepioduced fluids is high and the
percentage of gas is low, this produced fluid is not appropriate to thphase higipressure separator.

To separate the water from produced fluids, it is necessary to use thptthsseseparator. The installation

of a new thregphase separator on the fixed platforms is not easy in terms of both teetedbablogical

factors and economic factors. Therefore, a possible solution to this problem is to upgrade the available two
phase separator on the fixed platfornoitite thregphase separator to enhance water separation, reduce the
water content in the product line before put it into the EG separator. Tggadption is very necessary

and urgent to improve the efficiency of oil treatment at the fixed platformgceedquipment installation

fee, oil exploitation cost in the current period of White Tiger field.

Keywords:Fixed platform two-phase separatathreephase separator
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ERSE ~_H INGH TOAN Q,U’ CKHOAH CTRCI[Tn
EARTH SCIENCES AND VA TAI NGUYEN V. | PHAT TRIgN BN V NG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Phan I8! thteh i ¢t cac tham'svd Iy trong tai li u gihg khoan
1143, chehnd td€hmiig Kthbanggrihgltritu
nhan tb

V1 “rHg D ¥ HiQyDuy Thong
T ryngnuihSc MY-nlacht

TOMTAT

Phan I8! thCch h ¢ 1a m t khau quan'tmg trong cong tac nghiéne, phciil'chs phattrd c §c qadtl t r > nh L
clng nh}j t A bdckidoangcéich.Vi c8c ph erﬁmtlgng,ptrhbﬁtpc & @hém Md a

theo kinh nghimga hignBh gili, kFquit h @ mangtinhchquan vinhi@thii Wi an.'cdDo L, vi
d ng cack tha tritu nhantb Wh chincongvicnay €chokétqinhanh v° mang t2nh kh8ch qu.
tdi 4p d ng cac k thud tri tu nhan tb khacnhautrénbtailiugagihg khoan 1143, HBh@erahongtr3nh
(ODP)UBIW ntng. CB8c @khdBdgam sapphdhichphamem ¢t rung b3nh (FCM). CS§c

phap hc co giam sat, #h g -mdrhnhané Wi L o § khR ciCackpqui LG "k <€l ‘&sosanhvi nWau L
x § cnh i thud pha hp cho tp S |i u nay va c6 thap d ng cho ving laneh tiBiwi nt ng.

Tp khéa: Thtch H ¢; Tri tu nhan tb; I a cHil

1.Gi, ithi u

Thong tinQcHl t ra%el Ldb& , n h & bkdh ul tvin g g f dic@hg &p b i cac K} qul
X ly va phan tich cac tai i "alvd ly (Braitenberg et al., 2006; Ding et al., 2013; Ding et al., 2016;
Gozzard et al., 2018; Huang and Wang, 2006; Trung et al., 2084)théng tivQl a chl  * & r@inh gl
t cactailiu "alvdlybiwi ‘trig @i & €ilsanh yi cac taili u trong gihg khoan, do &y phan tich
cactaifiu ‘avdlytronggih g k hwi &@a _En@théngtin hu ich \QU a chilla ritiquan tr ng (Wu
etal., 2017)Tuy nhiéncéng vic  n “"yg ftn hh& th i gian va trong nf@ "t ng ¥ mang tinh ch
quan va thip ‘nh * n g&W ¥ qua céc thacth c nay, hin nay caccéng.ct 2 nh t odgmay nh<€ h
(meachine learning) va tritmhantb ( Al ) ’clSadnng nglly@angnf trong ox8¢ | onh v
Sliu, trongtlliu QidlyxC thwi cap dng cac cong,cnay cho vic phantich cac's
lifugihg khoamncong b b Lc& cong trinh_ caBosch et al. (2013); Dekkers et al. (201t49ng
khuvcBW ning clng c aKar@akar et aln(2018); Tst et hl. (201Gjc K} qul G
L ‘& ¢ a cac tac dinay cho thy hi u qL[ ¢ a Vi c ap gdng cac cong_ctinh toan nay. Do &y, trorg
nghién c u nay ching t6i &p,thg cac thdt toan hc may va Al vao trong x1y tai li u gijhg khoan 184
1143 A, B, va Cldinh ).

Phan 181 thtth h c d a vao taiiu "alvd ly gi/hg khoan va i 16i 1a m t trong nh ng cdng tac quan
tr ng.Vic x 8ht @gththhc' nh ngkhuvccod:du t ra¥phlc th, wuchs d ngnh ng
ph€hng phl8paldiygiing gk h o a n’ ntgh L ¥elgh qul khénhg ki quan va chinh xac
khi so sanh vi tai i’ u mXu I6i thu thdp  “le®id ¢ thwh h'&huv cBW n ! ng HBmhiQcac -
tan tich ndi'la v i nh ng dhg tha hinh, vicminh gli v * "nhxt&bh A ¢.cho khu vc nay ¢ ¢ k8kho
khankhichs dng c8&8c phehnigl ap it &P nmicn§hcolgs & hlidhy gi/hg khoan.
2.Ngi’ns li'u

Trong nghién cu nay ching tdisd ngngins liut c§c ch€ehng tY4 3 diehetGSquphs§ L
v kho8n ds&btm/yeb(iodp.tamu.ed)/ TU v tri nay co 3 gihg khoan OPB184-1143 A, B,
vaC(Hinh1) Mhgthgntrongbaivif n "~y c Ht&nmdyGKA, 'GKB vi GKC

S liubaogmcactham'svdlyvathithc L o thg khoag vag X vch f ¢ séng dc (Vp),
gammaray, @ L tLc[m, {1 phfn t r £ m c Ericand, silt valdy trgng ma.

“Tac gl lién hv
Email: vuhongduong@humg.edu.vn
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http://web.iodp.tamu.edu/

DISCOVERY PROGRAM

Al
_"\

oDP 184-1143.c ®
445
I %0p 184-1143-A
®op 18411438
oDP-124-768-C ®DP/124-768%A

‘ ODP 1243770-8 -
Malaysia r s andar Sen Begay 60DP 124-767-8 ®DP 124767
Google Earth

¥ ff(Ja!a Lumpur

Hinh 1 VItri cva ba gitng khoan OPB1841 143 A, B ,mutwrdng kBung nia§amdg) d

O ennity (afoc

Hinh 2 Phén X cva cac mu theo EMcva sand, siltva claytheochi s ©u t r oymggmad |
L e nGhiMiitac tham Xvot ly von tXc séng dc (a), gammaray (b), o0 i Lc ) i & m )

3.D Lo§nchtht cactham s vd ly
a. Phan a\m my c-trung binh (FCM)
Thud toén):uzzy emeangBezdek et al., 1984hia cac pint ¢ as li' u flvao thanh cac nhom d
vaos t €hnng ¢ & cactinhchig acacphnt .Khacyi ph<€hng ph§pipnitchnung b3 nh
thucvOmt nh-m, trong p hfehcodghpucS@nhi@ ihgm vd 8 & tharth vién
khg§c nhau. QathchinbRagtcadtiw hda®am sau:
n B B o6 & U (1)
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pin fl ¢ assli’ uz, zco thg” m nhiQu thu c tinh. C1a’s| “@g nhém, g (g>1)

trong [I°@g
lathamsom ( fuzzi negs &I giatogblig B(Bezdek et al., 1984yk 1a gia tr trung tram
¢ a nhom th k, ujk 1a h § thanh vién (membership degreepifnt th j “ik i nhomth k, v i
L@kinB 6 p.

M, t trong nhim \, quan trong niitrong phan tichanm t r un g
f he’ ¢ ex '@ted alvao mts ch' s . Trong nghién cu nay ching t6i sd, ng hai chs

s g¢m

b 3"mhi$ ¢Im: Hi r Bay,

NCE (Roubens, 1982)a XB (Xie and Beni, 1991)Hai ch s nay cang nhch ng{ qua trinh phan tich

¢ mecangtt. Kifqu'p h ©n

cAm ny c - trung binh wa cac gihg GKA (a),

t 2nb Mng X & m by hai lat’ i

€ud € hi' @ nay Hinh 3.

0.6 €) (b)
oo 0.8 A
0.5 e / \
o AN
/E\g/ 0.6 AN, ®
a_ /N
3" NN
z ! L4 ¢
0.3 = /
o
0.2 J 02
/
-]
0.1 ' : : 0 . . .
0 5 10 15 0 5 10 15

Number of clusters

Number of clusters

Hinh 3 Céac ctesXNCE va XB e dAn g ©xL'8 dith &Kchm i u

1
9

I ot I s 0
2] CHOIRMESIESREN DS ® 00BN 0 00 100 (0 &M
s(a
-,( ) Comecton=61.157%
B0 ¢ 0 0 COSEBNOTO CRRB 1)

= Chister]

30 100 15 m

4

Hinh 4 HMsXthanh vién ga phan tich

0 ) 10 15 m ) 0 ) ! W 30
Depth m) Depth (m)
R A TR OO BT R TR 0 0 @ (D )
Correction=57.6271% b
00 G0 od¢T _:
50 10 150 200 50
Depth {m)
| [y e
Moz
Conetion=621622% _*
© 000000000 000UH00MC00 004D :
. )
k] 4“0 [l “ 40 e o o “ “ “ o o
Degt ) Dey )

Hinh 5 So sanh & cva phan chia thch
hZc dxa vao phan tichXxm ny c- trung binh va

mdé¢ m u i trong cac ging GKA (a), GKB

GKB (b) va GK (c). C6 @ty r6 ranh goi
phan chiaghaphn t r ° aitromg gifng
khoang GKA

(b) va GK (c) @i i ¢hinh xactin
%; 57.62 % va 62. 16%

K/} qur phantichchothf, nh- m 1

t €h mgy iloYththhc

cao nhamhpnbh “licBo cac tham'sthteh h ¢ va cac tham'svd Iy com ¢ |
thgd , n h €ntith« phfnh t r ° n a, phHarmlél mX 16i mang tinh ¢h quan, va c6 M6 sai s,

Lk 13 61.57

t€ehng

bRag ch nglasovit | clay thi wa c6 HInhiQi  Vih nRm 1% trong hai viing_ca hai Id1 thteh b c.
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b.Sod\ngmin g -ddnnhanto GHyx L o § hch hsh
D atrén tai liu "alctikhu v ¢, nhom tac dinhch "‘nb ¢t “alfng khu v ¢ nay ch y/u 1a cac lp
catvasétxen® , do LU h " mhnd s€g(Vsk)8L ‘& s d, ng lam tiéu chih Whan chia ra cac
t @gththhc dmcbW L Oy | °© 3 nh- m:
i. Nhémcatéch: Caclp HIL L § c-ng sétVsix 209
i. Nhom catphasét: Cacd HIL L § ¢’ -ng dét20/ Vsie< 80%
ii. Nnémsét:Caclp L § s ®f ngd/sh>80%m | €
Nhém tac gi quy/t ‘niis d ngnth g -ronHantrugh ng(ckpr opagati on ™Meur al ne:
d b 8§ o h hgséttadrén tailiumx 16i ¢ a3 gihg khoanvid |i' u fllvaoinputlayergn 4- n h
ron la cac tham'sthtch h ¢t A wt niXEdi: Vehf csongdec P wa vreg, pl@rg ¥t nhién
GR,Md , I L § De nt ¢ Magnetic Suscept;pXrcanmthggm 5S-ronva)p flra
g m 1 -ron ¢hinh la gid tr'Vsh dn d bao Hinh 6. Tailiumd ldica2gingAvaBElL ‘@ L €a
vaiophcy qu§ tr%mingl ocestuengmthg nhhuactME b §o hhgsétbtae
gi/hg C. Trong qua trinh i luy n, tp d I u mX s d, ng bao gm tai li u mX 16i ¢ a 2 gihg A,B
g m d gia tr Lfu vao input data (Pwave, GR, Dens, Magne¥a)dia tr Lfu ra output (Vsh), cac di’ u
sl ‘e tinhtoanvachorakquout put d a ngsétiVsh, Rgil may 1€ so sanh vi tai
fumalsi2gihg AWBragais.Saisn” y clagruyyv ngl®i output danta v~ ¢C8§
trong | pX WC Qi chnh I giatr cactrngs . Quatrinhlantrugh ngn&y H  Epild | c/mkhi L
sais LUt igiatr ¢ ctiM th amén giatrnnémtacdicho ph®p, L ©gcod didmsa. & t r 3 nh h
tr ngs L& x @hcsaolcho sai <E la ¢ ¢ tiW:

Input Layer Hidden Layer Output Layer

Output

Hinh& @utricmn g -randtb 8 o hi'hgséticho 3 ghg GKA, GKB, va GKC

Kitqud bg§o hhgsétkaBgihg khoan é@bWdBncu@yil €h “mg | €@t L €
t 2nh ‘tnhge oc oln® GRngvalgiafrig” m hige s ®tc trénand I5i€ a 3 gihg GKA,
GKB, va GKC Hinh 7).
n, chinh xaccamdhinhréh g -rantd b § o  h fhgsét phéhu ¢ vao cac Y t : Cach trung binh
h-a c8g ¢t&ng inohithkkac trong v dch chuyk chiQu sau gia mXu I8i va tai li u
nVLGE I @gmdldi cang nhuthikh[n £ n g . mg@ih gd-ranteho K} qul chinh xac cang cao;
L, tincd/g akqu L o g iBi; himm  mg@étmu lce Lo trong mhe . nmg’” wghe h@hi
cong n VL GIKo | Qkimwag, diktitic nth g -ranhithud toan.
C6 thithby haml “@g sét d bao ag mthg ANN phihpyv i h “mg | €®f ¢ tttai liiu niée
I »i _hkAfgqutv2 nh t o8&mgchd anyg ™ bgtGR@Iinh 14 15, 16)
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4.KJ} ludh

Trong nghién cu nay chiing toi sd, ng cac thut todn hc cé giam satvik h t n g
thtch hct cactham'svdlyc a HL .Th&ms h ~ m ng sét (Vshl ‘& s d ngriihi u qu LWam
chi agtichhc 8afing BBV L ©y | " :c& sétvacat pha sét. B qul’
phan |34 thtth R ¢ d a trén cac thd toan hc cé giam sat va b g

tiéuchdqip h ©n

ph€hng

] @ht§ny. Gicldhowl b & fwlakiquan,
tac gl LQxuHicfn c6 cac nghiénak h hn .

ANN |~
t Wy ©md i €rdnb Xathhom

chz2nhi

Puiave{mfs)

T ]

GAlep)
Magnetic
W oW

Densiy(g/ee] Veh GR(AP)

g

Densitylg/cc)

(b)

Pwave

Magnetic Suscept
J nowow

GRIAPI) Density(g/ee]

Vsh

(©

c- W b&® m s 8§t

X 8c

Hinh 13 KA q@ dx bdo p m¥ ng ANN, tinhp GR v ~ 1 cltpam, Wldi gitng GKA(a), GKB(b),
GKC(c)
y =0.0798x+ 0.4402 y =0.956x+ 0.0282
RZ=0.0116 RZ=0.81
1.00
1 0.90
0.9 0.80
0.8 b 0.70
0.7 0.60
06 Po@ 4 0.50
® : .-
%I 0.5 '_. ‘ = 0.40 ‘ S
Gz o4 _:I 0.30 3
= 03 2 020 .'
0.2
0.10
01 |-@ 0.00 6"
0 e 0 05
0 0.5 1
Vsh_Core
Vsh_Core
Hinh 14 HMsXt .~ ng ugbaahingi s ®tcolamulbivai h "I mgséttinhg GR va ¢

bao p m¥ ng ANN va GKA
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y=0.2643x+0.3217 v =0.9718x+0.0135
R?=0.0933 R2-0.76
1.00 L ] ° 1.00 ’
0.90 o ® F 0.90
080 | ¢ o? \' 0.80 s
0.70 - & 0.70
® = =" @
x 060 | ® ) = 060 e % e
. <
ﬁl 0.50 o e v 2 0.50 o e
> 0.40 & £ 040 e
030 ‘& 9 @ . - 0.30 .__’
0.20 { ° po. 0.20 % |
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ABSTRACT

Classification of lithology from well log data using machine learning
and artificial intelligence techniques: an example from odp 1143 site

Hong Duong V&, Duy Thong Kieti
'Hanoi University of Mining and Geology

Lithological classification is an important stage in the research, restoration of the history of geological
processes development as well as exploration of useful minerals. Lithology is usually classified based on
the experience of the interpreter, theutessare often subjective and time consumming. Therefore, the use

of artificial intelligence techniques to perform this task will result in faster and more objective. We apply
various artificial intelligence techniques on the 1143 data set, the ocesnggnibigram (ODP) in the South

China Sea. Utsupervised methodologiesneean fuzzy (FCM) clustering analysis. Supervised learning
methods, artificial neural network to predict lithology. The results obtained will be compared with each
other to determine thappropriate technique for this dataset and can be applied to the vicinity in the South
China Sea.

Keywords:Lithology, artificial intelligence, geology
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- H INGH TOANQU CKHOAH CTRCIfTn
EARTH SCIENCES AND A A - A
JARIHSCENCES O \/A TAI NGUYEN V, | PHAT TRIgN BN VNG (ERSD 2020)
SUSTAINABLE DEVELOPMENT

Nghiéncul achnh po !l y mer bfmngMicRenHc h o t
m B&hH
Lé Quang Dugh'”, L etVimh, L° V4PhimN®& ngeSiand, n i n hc Hoy

'TrynguihSc MY-nlacht
2ViMh Dt u khiViM Nam

TOMTAT

M d% poly megrngr@tentigiichovic bhm ®pngthwhidfu, soly yeufu “ily, i
tng’il'ng@pdngldril  k h§c mbhtiahuga cADm dfil rtil khac nhau QL @ ki n ‘alcHl Wb Lt reng
¢a L 8, tiohhchd va tanh pin dofu , Qlkunnhlt Waapsuﬂ é n°n kh- c¢- t c§ d ngc hz chung
cac |4 chHl polymer. Cac ;ndfu t4 Vi’ t Namhin  n a yQu ké n khdb mghit so v i cac m khac™ trén th]gi i

n h €:saulkhai thag In, cac giatrvQnhit  ,Bpsill nn g khodngca € b hn@um@lp clao,cspn©y t h
la cac yli t gi ihth "ily, i cac héa chi ‘e€bhm ®p ‘& oT itQkomkhd nghit, hi n * ngehan

h y, cbmtth polymer, hin " ngtt ado mii hayhibpt] trongad §t" mo@uyén Xy ra va lam reilhott

tinh mong mungacacchl p o | YMifie fa hi wgu chovics d ng chang thi nlithi/f phli c6 céc tiéu chi

ri °weh nlla cac chi gy . I.Il-btlnh thich hp nhil Trong. bai bao nay nhom tadgighién cu ¢ Benh L
héalycacaclél pol i me v Jut Ewrhh' mgd $ has wil iynhit , BAc cldiph gia... tikh[

ntndt mmipga po W @a  potimelpht hp cho fng Mioxen Kim B&h H .

Tpkhéa:Bhm ®p p edlimeram cablhs thufi.

1.M° Lfu
Bhm ®p p.ackhdmhphamt hhg@ pol ymerc vb omf®@d “nrh nhttgg L
naedhtigiim U i nhggh p ¥ afu ttong va.

Giéng khai thac

. Loong N e rus R \\S\\ N
héithém diéuklén \\\ Y\’:&\ S .‘ ‘\‘
: ~\\“\t~§§:‘ S $
H|nh1 CAthudthdubng b_m ®p pol ymer

V, icong ngh hi ntd, phfn | ncacm dfu ‘trhg€ ¢&@dng b hmcdptri apSHiva, tr
c§c ngfrp€acha ‘ligtr nt ngngii@hht c §c v emghdm €mi kh2'ngThtng the
tre°n ‘h@dbcon@nlbtrongvacha v itfppHidénhngbin ph§p ugkElg hi
va quét flu. Khinghiéncu , L 8 nlhn tgnig& n8phbdhm ®p p o ¢ thhchme rl Qur olngc Stch t i °
chi sau:

-N'n g, pblymerphthuc v nhtdaduy;

“Tac gl lién hv
Email: lequangduyen@humg.edu.vn
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-Bhm ®p p ol&yimeu cao khi ap dng ngay thi g Fua nb H'm i t®9 n & - dfu
chea; cao _
- Polymer bhip ph b icacthanhpfn s ®t Ht rla8n gv L
-Khéédpdngvivachantnt
2. Cac h polymertrongcongngh b hm ®p idfinkhi h

(o nhi Qu | oYi pol ymer L€ ¢ s’ d.ng trong ctng ngh’
trong hai nh-m ch2nh L- | " Polyacrylamides v~ Polys:
Pol ymer polyacrylamgde’” p " thoWi pp@hymet phfn (HPAM)
€u LiWm I rT tiQn, t<€hng L i bQn b"i t8&c d, ng c_,a
I, r,ng. Tuy nhi®°n ch¥%ng d b ph©n h,y _ cnkiat L, 6 ¢
nNi Qu n"y c¢clfn tr° vi ¢ s’ d. ng r,ng r«i trong clng ng
n"y thing th€ ng th°m c8c chblt chelat nh€e EDTA, F
(biopolymer hotc Xanthatgdm) mee® vickinhUo YfJu ¢ i §mt c3
Il ch%ng d, b vi sinh ph8 h_y song b% I U4i ching c
c8§c cation kim oY trong n€ ¢ v a. Gi &8 th nh c8&8c |
d ng s€ ¢c- gi8 th”"nh cao hhn s’ d. ng polymer t ng h
Ngo~ i ra Vhii tnlhaagy: trflit c*ng tr3nh nhi°n c¢c_u chJ tUYo
x4. Ch s° c¢c,a ph€ehng phg8p |~ d€ i t8c d,ng c,a b,.c
hi° " n nhiQu phlfn _ng h-a h ¢ m" b3ung iphrehlh® @,h §lpHd hb ir
trong c8c h’ polymer, c¢c8c phlfn _ng h-a h ¢ x[y ra n
thw d, d"ng LiQu khiwn t ¢ L phln _ng. Khi b_.c¢c x4 t
chblt, gO©y cBcaguB2¢ch3nhh2ecbpn tYo g  c t do (free rad
€ ng b.¢c x49. C8c g ' c¢c t. do tYo th"nh s€ |~ nh_ng t
t§c trong phln ng h-a h ¢ b3nh tcha® g hlh'€ndg cnfgh %nhg c
phln _ng. T%y thu, c bln chblt v° c¢blu tYo c_, a pol ymer
ra theo h€ ng kho©u mUlch (n®©ng cblp kh'i |l € ng phon t
phln _ ng ®polxy[nyerraghdo t€hng t&c c¢c,a g ¢ t do h3nh t
ng€ ¢ | 4j.

3 . Hotinh hoa ly ¢ a cac Id4 polime

MHc d% polymer L€ ¢ s d_.ng r o&® ngithu°h“thfAfgi. b
cfu L i v 'ingt _8mg dl nig tt&¥i rblt kh8&c nhau. Do LHc t2nt
ki n L a chblt, LHc tr€eng c.,a L& ch_a, t2nh chblt v~
c- ti°u ch?2 chung cho vi ¢ s d_ng c8c |l oUi chblt po
Cg8&c mUwvwdfu htNam nay c- LiQu ki ' n khdc nghi 't so v, i
s©u khai thg8c | ,n, c8c gi &8 tr° vQ nhi 't L,, 8&p sublt
s. |7 c8c yJu t° gi.i hYno Lt'rionvg iv ‘ca8.c Thr-aan ¢ hlbit QU € ic’
t€ ng phon h_,y , cdt mlch polymer, hi " n t€ ng kJt t,
x[y ra v | "m mblt hoUt t2nh mong mu ' n c_,a c8c chblt p
thinhblt thi/Jt phrli c- c¢c8c ti°u ch2z ri°ng LW ch n | a
C&c ti°u ch?2 n"y bao g” m:

-n nh.t I.n ° n“ng L, thblp, |.n hhn v_i L, nh,t c,
-Gi [m L, l'inh L, ng c¢c,a n€, ¢ bhm ®p.

-BQn nhi "t ° nhi "t L, v a

-6t g€h®c v,i n€e c¢c mu i, c8&c Cation kim lodi trong
-6t t<€ehng t8&c v,i Lbl L v a.

-Thtng d.ng tr°n th tr<€ ng

D ba v' o c8c ti°u ch2 tr°n nh-m tgc gill | a ch n c8§
chung la:

- Polyacrylic cation

- Polyacrylic anion

- Xanthagum

-Polymer bifn t2nh chi/Ju x4 (Vi ' n HYt nhon n” LYt) .
- CHPAM (Crbm hydrazit polyacrylamide).

Polyacrylamit:

Polyacrylamide (PAM) | " m t chu, i (€HCHCPNHO)N. t mo n o
PAM | " m t d4ng pol ymer c- khl[ ntng h,a tan t t tror
thing th<€ ng (nh+¥€ nkeh!hmg ong¥%iv,ém lLublictorbcbmr i) khtng L, ¢ hyj
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Ch2nh v3 c¢cblu tr¥%c h-a h ¢ c¢c_,a PAM c- ch_ a nh-m ami
c.a nh-mn"y. M t ph[n _ng quan tr >  ng nhblt L- |~ qus§
th,y phe®m xheo phln . ng sau:

n

ONH2 co
}_I-'_
> NH
C|)ONH2 b
‘QCH —CH%
2 . —(~HZC—CH—)—

n

Trong mti tr<€ ng pH thblp (thblp hhn 2,5) th3 qu§ tr

"\ CHy—— CH—— CH,—— CH——CH, CH"U'\-N

AT A
o /“x e

PAM L€ ¢ ng d,ng trong nhi Qu | orklkeov.t¢g <hm auwbltn hn
nghi kh&Bag, x |IT n€ ¢ thli, hay | "m ph, gia trong
trong lonh v. ¢ n©ng cao h' s thu h”i dfu. Trong ct
L€ ¢ h,a tan trong n€ c¢c n€ c¢c bhm ®p, gh[mtt’ hinba ¢ul
bhm ®p v LTm blo duy tr3 8p xublt v a c,a c8c gillng
LiWm I~ h,a tan t t trong n€ ¢, ch u nhi" t, “n L nh
hpl ph t hblp.

Xanthan gum

n€e ¢ tUo ra t ¥Xamthomgnasgcampestis™ v ip hkl€tu Xn " n ra LFfu ti °n
L ng s (Jeanes et al., 1961).

Cblu tY9Yo ph©n t  Xanthan gum: bao g" m nh_ng c¢c. m 5 ¢
Dgl ucose, 2mgnnoﬁe ng ¢ L€ ng glucoronate v c8c
thay L°i. Ngo’i ra Xanthan gum c¢c,n ch_ a c8c ion d<€h
th"nh phfn rblt quan tr mg tdaon rt-r otn§c nle rcg cl /an pkoH [y nretr |
Xant han gum | phon t° ddng xodin L1 nh€eng kh'ng L
v, o nhau tYo th” nh h3nh ding bQn chHt. C8c phon t° |
gu8&nh, khi &Hp nmct sth\l\leQu du, i mlch | "m thay L~ i t?2
blfo v n°n | "m cho xant ha gum t€ehng L i bQn v i ax:
Xanthan gum ph©n t8&8n t 't trong n€ ¢ ng t v~ n€ ¢ bi
acetyll 4 i c- t2nh €©u dfu. Do L -, ngo"i t2nh b2t nh®t, I
gum ¢, n ¢c- thwW k®o ¢c8c m ' ng dfu ra kh,i bQ mHKt Lblt |
Ph, thu, ¢ v~ o cththcgnongsmannpgstrlsnclhgu)QIgh I °n men c- t
Xantham gum c - L, nh, t rblt kh8c nhau v, i kz2zch the ¢ ht
chuyWn L,  ng trong v a, Xanthan gum v_.a th, c¢c hi n ch
clhi thi n L nh, t. Trong kthoDfgnttthan gumnl branl TFug c
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L. ng theo d,ng chly t. giJJng bhm ®p LJn giJlng khai
LXy dfFu. Mt s phon t° Lhn | T b° hblp ph, v’ o Lblt L
COOH n

HsC 0
==L
H C/k R
* Ré 1/ o)
OH

Pol ymer bi/n t2nh chll]u x4 (Vi ' n HYt nhon n LYt ) :
PonmerA806 L€ ¢ t " ng h p balng ph€ehng ph&p chiJu x4 t
ttng h’ " 80Bul K" m dfuoAi copolymer bao g° m hai th
v acrylamlde (AM) ¢- c¢cblu tYo nh+€ sau:

AECH CHﬂ— Cszji'o —ECHQ'?H '_CHz'i'jn_
IS

2
Polyvinyl pyrrolidone ) A-806
(Polymer) Acrylamide (Polymer)
(Monome)

+ Acrylamide lamonome dUng b, t trdng c¢c- ciram thtc taklmgt hee

trong acetone Vv’ trong c¢c8c alcohol, LiWm s!'i 86o0C,
t§c d,ng c¢c.,a nhi t v b.c x9.

+ Polyvinyl pyrolldOaHgNQ)np polymet hncyhea b cté&n cao
TL/ TT) , t8c d, ng gia tktng m c¢c L, tan n€, ¢ cho pol yn
ch. ¢ acrylamide trong mti tr€ ng n€e c b|Wn, hdn c¢ch1J
Acryl amide khkPVRE e & tgbh®psfnphXm polym ch_ a hai
L ng th" i hUn chJ s, Kkt t_,a trong m? i tre ng khog&n
monome tan n€ ¢ acrylamide th3 tr ng ‘| & gigapthiomg t !

CHPAM (Crém hydrazit polyacrylamide):
L mt copolymer L€ ¢ L"ng tr%ng h' p gi_.a acryl ami:

c c blu t r-2sOFNHR.©n t R

M t trong nh_ng LHc t2nh quagelr Hi®ycca CHWAM Lm Lk~
tr’ng qu§8 tr3nh _ng d,ng c¢c,a h gel n"y trong th ¢ t
nNW L&§nh gi & | a ch n c8c polymer ph% h' p v, i Li Qu Kk
nhi ¢8c, polymer®. nhi t L 110

D a tr°n c¢c8c kJJjt qulf th?2 nghi m c- thW nhdn x®t c8§
L, cao. Theo t2nh chblt ¢, a c8§c polymer bhm ®p titng
pha dfu b c LUpXol,ymeronlg€ce t h? ngh|‘m ch™ c¢- polymer b
2500ppm tuy b’ phon h_y mUnh nhi t L, cao nh€eng v
h® " p t2nh chblt dfu tht BYch H’ Nhe o8y hkai hoWMi moli
theo.
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AECH Q?Hjn— CszjSO _ECHz"fH _CHiijn_
s S S

2
Polyvinyl pyrrolidone ) A-806
(Polymer) Acrylamide (Polymer)
(Monome)
Bd ng Bi An thi°n Li nhat’Cpwdiymerrad¢ heot nQng Li
N’ ng |Xathan| Polyacrylic | Polyacrylic Polymer VHN CHPAM
L gum Cation anion
(ppm)| 7 ngay| 7 ngay| 14 |[7ngay 14 [7ngay 14 | 21 | 30 |7ngay 14 | 21 | 30
ngay ngay ngay| ngay| ngay ngay| ngay| ngay
500 1 1 1 1 1 1,2 | 1,2 1 1 2,5 1 1 1
1000 1 1 1 1 1 15| 1,3 1 1 46 | 35| 1,6 1
2000 1 1 1 1,2 1 36| 32| 22| 19| 65 |42| 39| 3,8
2500 1 1,2 1 1,2 1 56 | 45| 42| 39| 95 |79]| 53| 44
3000 1 1,25 1 1,4 1 87| 65| 49| 41| 125| 8,6 | 57 | 4,8
4000 1 1,42 1 1,6 1 82| 69| 56| 4,7 | 145]10,2| 8,1 | 6,2
10.00
9.00
8.00
7.00
o 600 —&— VHN-500
o —&— VHN-1000
D 500
< VHN-2000
© 400 —8— VHN-2500
3.00 —8— VHN-3000
200 VHN-4000
.\.‘
1.00 ® ———————»
0.00
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00
So ngay
Hinh2 Bi An thi°n LiHMhAR! trheero MHINi  gi an
44nh h<€ ng cmua in“w'g tth  nh phfn mu"i LJn LHc t2nh c, a
Th nh phfn mu’ i v° nl"ondi Lki Qmu vi~ ckiaQne §ch kitnr on n e,
c- [nh h€e ng rbit |, n t i hi u qul s d ., ng t° h’>p ch
dfu. Do n€ c¢c biWn v 2wV vhanghE0OOBGGM a°hon§Cadli
L Ca&*" Mg*t h nghi m clng n3um trong khol[ng n"y. V3 vdy,
n“ng L, 2500ppm trong'vaMec biWg Eth°mS§catavbhoaki m |
L' cation trong th, c tJ) L'€ «8§ad hn"®dgnil tlLbkhBcdoOnhat, cd:i
mXu polymer tr€ ¢ v° sau khi th nhi ' t.
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