Tap chi Khoa hoc K§ thuit Mo - Pia chat Tap 60, Ky 1 (2019) 19 - 25

Tap chi Khoa hoc Ky thuat Mé - Pia chat

TA‘P CHI
KHOA HOC KY THU.

Trang dién ti: http://tapchi.humg.edu.vn

Giai phap cong nghé ning cao hiéu qua hé thong tach nwoc tai
gian cong nghé Trung tim CPP-3 M¢é Bach Ho

Lé Quang Duyén 1%, Vii Van Tién 2, Tang Van Dong 3

1Khoa Ddu khi, Truomg Pai hoc M6 - Dia chdt, Viét Nam
2Lién doanh Viét - Nga Vietsovpetro, Viét Nam
3Céng ty diéu hanh tham do khai thdc ddu khi trong nwéc (PVEP-POC), Viét Nam

THONG TIN BAI BAO

TOM TAT

Qud trinh:

Nhén bai 12/9/2018
Ch&p nhdn 05/1/2019
bang online 28/02/2019

Ttr khéa:

Hé s6 thu hoi dau
Tach nuwéc

EOR

Cong nghé trung tam

Hién nay thwc trang ngdp nwéc tai cdc giéng khai thdc mé Bach HO ngay
mot tdng cao cung véi do la tdn xudt xw Iy ving cdn ddy giéng, bom rira
dwong 6ng ngay cang nhiéu dan dén viéc tinh chdt ctia san phdm khai thdc
ngay cang phtrc tap, nén doi héi cong nghé tdch nwée phdi thay doi dé phil
hop. Gian CPP- 3 dwoc hoan thién va di vao vdn hanh dat hiéu qud cao
trong thoi gian dai. Tuy nhién, trong giai doan hién nay thi cong nghé ctua
gian CPP-3 dd bdc 16 nhiing mdt han ché nhw khéng thiét ké gia nhiét dong
sdn phdm ddu vao. D€ ndng cao hiéu qud lam viéc ctia hé thong, nhém tdc
gid sé tdp trung khdo sdt ché dé lam viéc ctia cdc thiét bi tdch va lwa chon
ché do lam viéc téi wu ciing nhw ndng céng sudt tdch nwéc cho binh tdch
ba pha cdp 1tai gian CPP3 trdnh qud tdi trong qud trinh lam viéc ctia binh
tdch tinh dién cdp 2 nhdam téi wu héa cong nghé, tiét gidm chi phi vdn hanh.

© 2019 Truwong Bai hoc Mo - Pia chat. T4t ca cac quyén dwoc bao dam.

1. Mé& dau

Gian CPP-3 dwoc thiét k€ véi cong suit xir ly
15.000 tin dau/ngay dém, 4.000 m3 nuwéc/ngay

Gian cong nghé trung tam 3 (CPP-3) lamot bo
phéan cta t6 hop cong nghé trung tAm s6 3. Gian
dwoc hoan thién va dwa vao st dung tw thang 2
nam 2004véi muc dich nhan sdn phdm khai thac
tir cac gian nhe (BK) va cac gian c6 dinh (MSP) cta
mo Bach Ho vé dé xir Iy dau, khi, nwére. Tir day dau
thanh phdm dwgc bom dén cac tau chiva; khi tach
ra dwoc dwa vé gian nén khi trung tim (CKP);
nuwéc dong hanh tach ra dwoc xt 1y sach, dam bao
tiéu chudn an toan, bao vé moi trueong dé xa bién.

“Tdc gid lién hé
E - mail: lequangduyen@humg.edu.vn

dém (t6i da c6 thé x& ly dwoc 12.000 m3
nuwdc/ngay dém) va lwu lwong khi tach la 3 triéu
m3/ngay dém.

Gian dwoc két ndi voi block nha &, gian bom
ép via PPD-30.000 (cung cap nuwérc ap suit cao dé
duy tri 4p suat via), gian dng dirng (riser block) tao
thanh t8 hop cong nghé trung tam s 3 (CTP-3).

2. Hé thong xtr Iy nwéc dong hanh

Nwéc dong hanh sau khi tich ra tir cic binh
tach ba pha cdp 1 V-1-A/B/C sé dwa dén cac thiét
bi tach nwéc ly tam Hydrocyclone HC-1-A/B/C/D
twong &ng dé tach lwong dau con lai trong nuworc.
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Xa bién

Hinh 1. So d6 hé théng xi Iy nwéce via (Lién doanh Déau khi Viét Nga, 2008).

Nwérc tach ra tir binh tach tinh dién cap 2 V-2-
A2/ B2/ C2 sé dwoc dwa dén cac thiét bi tich nuwérc
ly tim hydrocyclone HC-2-A/ B/ C/ D dé tach
lwong dau con lai trong nuwérc.

Nwéc sau khi tich dwoc tach ra tir hé théng
hydrocyclone HC-1 va HC-2 sé dwoc dwa dén binh
hot vang dau V-10-A/ B dé tach phan khi va phan
vang dau con lai, chat lwong nwoc sau V-10 dworc
kiém soat qua cac bd do ham lwong dau trong
nuwoc AT-1501 A/ B, sau d6 dwa xudng KS-1 hot
vang thém mot 1an niva trwde khi xa xudng bién.
(Lién doanh DAu khi Viét Nga, 2008).

3. Nhirng bat cip trong xir ly nwéc trong dau
hién nay

Do hién nay cac giéng chu yéu lam viéc & ché
do gaslift (trén 90%), nén hon hop dau - khi - nwéc
d4au vao hé théng c6 nhiét do thap (390C +420C).

Tinh chit dau - khi - nwéc rit phirc tap do
thuc hién céc gidi phap cong nghé nham nang cao
hé s6 thu hoi dau nhw xr Iy axit, nirt via thay luwc,
bom rira dwong ong...(Lé Xudn Lan, 2005; Phling
bPinh Thuc va nnk,, 1999)

Theo thiét ké thi HC-1-A/B/C/D c6 cong suit
200 m3/ h/1HC. Trong thuwc té vin hanh phan
nwéc xt ly tai HC-1- A/B/C/D thwong chiém
khodng 5-8 % tong lwgng nuwéc xi 1y trén gian.
Ham lwong dau trong nwéc dau vao HC-1-
A/B/C/D thuwong khoang 80 - 150 ppm, ham
lwong dau trong nwéc dau ra HC-1-A/ B/ C/ D
thuong dat 38- 40 ppm. Mudn ting cong sudt tach
nuéc tai HC-1-A/B/C/D rét khé khan vi I do nhiét
do thap ctia ngubn dau vao, déng thoi gian CPP-3
khong thiét ké gia nhiét tir cip 1.

Vi binh tach cip 1 V-1 khong hoat dong hiéu
qua nén giy qua tai cho binh tach cip 2, va HC-2,

lam cho sdn phim dau dau ra thwong c6 ham
lwong nuwoc cao, gy qua tai cho hé théng bom va
khong dap (rng dworc yéu cau van hanh cua gian
CPP-3, lam tang thém cong doan tach nwore tai tau
chira vi vay lam tang chi phi van hanh trong xi
nghiép.

Twr thwe trang trén thi viéc tim ra giai phap
lam giam lwong nuwéce trong dau bom di tau chira
la nhiém vu cip bach khong chi & cip Xi nghiép
khai thac dau khi ma con trong toan Lién doanh
Viét - Nga. Nhiém vu trong tim la lam cach nao dé
gidm ham lwong nwéc di tau chira trong diéu kién
giam chi phi dén mic thip nhat.

4. Khao sat lwa chon ché do lam viéc toi wu cia
binh tach 3 pha V-1

4.1. Ché do6 khdo sdt

D& thuc hién khao sat dwoc ché do lam viéc
t6i wu cia binh tach V-1-A/ B/ C trén CPP-3 doi hoi
phai c6 thoi gian nhat dinh va lién quan téi toan
b6 hé thong cong nghé trén gian. Ching toi da thuwc
hién khdo sat cac ché do 1am viéc cia binh tach véi
cac théng s6 thr nhw Bang 1 (Keppel, 2001).

-Cong viéc thir nghiém dwoc thwc hién trén
dwdng line B vao V-1-B.

-Ché& dd 1 thir véi lwu lwgng hdn hop chit1éng
Qcl = 3000 t/ngd bang 47,6% cong sudt thiét ké
cda binh.

-Ché d0 2 thty vdi lwu lwgng hon hop chitlong
Qcl = 4000 t/ngd bang 63,5% cong suit thiét ké
cta binh.

-Ché& d 3 thtr véi lwu lwgng hon hop chit1ong
Qcl = 5000 t/ngd bang 79,3% cong suit thiét ké
cta binh.

-Ché& d6 4 thir vdi luu lwong hon hop chit
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16ng Qcl = 5500 t/ngd bang 87,3% cong suit thiét
ké ctia binh.

4.2. Phwong phdp khado sdat

Thuc hién khdo sat véi 4 ché do lwu lwong
khac nhau, médi ché dd lwu lwong dwoc thuc hién
trong 12h véi hai cach dat setpoint mirc diu va
miurc nwéc khac nhau (Keppel, 2001).

- Lan setpoint 1: Mirc nwée (LT - 0302)= 80;
Mtc dau (LT - 0306)= 50.

- Lan setpoint 2: Mirc nwée (LT - 0302)= 65;
Mirc dau (LT - 0306)= 60.

Phan tich mAu dau vao va dau ra V-1-B dwoc
thuc hién 2 gio/l1an bang phwong phap chung cit.
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Kiém tra chat lwong nwéc tai HC-1-B va ham
lwong dau trong nwéc (ppm) & dau ra V-10A/ B.

Ghi thong s6 ap suit, nhiét do thuc té cia binh
tach 2h/lan.

Két qua thir nghiém trong 2 ché do khac nhau
cho cac két qua nhw Bang 2

4.3. Lwa chon ché dé lam viéc téi wu

Qua két qua khao sat & cac ché dd ché @6 3000
(tAn/ng.d), ché do 4000 (tin/ng.d), ché d6 5000
(tAn/ng.d), ché d6 5500 (tdn/ng.d), ching ta lap
bang két qua khao sat trung binh dé phén tich dé
lwa chon ché d6 lam viéc t6i wu (Bang 3).

Bdng 1. Ldp ché dé khdo sdt ctia binh tdch 3 pha V-1-B.

STT Ché @6 thir | Thoigianthr | Cong suitso véi thiét ké Thoi gian 1am mau nwéc
Q (T/ngd) (gio) (%) (gio/lan)
1 3000 12 47,6 2
2 4000 12 63,5 2
3 5000 12 79,3 2
4 5500 12 87,3 2
Bdng 2. Két qud khdo sdt & ché do 2.
Lwulwong | M&c |,,, . Nu6c | Nuge | Chat Héa phdm
0 % | nuéc |Mucdau Chat lwong | 08 | trong | luomg |, e
Gio hon ?Q‘p“( 0 LT- | Toc |Pbarg ‘N8 | dau dau | dau HC- | nwéc V-
nwéc dau LT- khi PX-0190
vao) v-1-B | 0302 | 930° raVel- 1B o 10A o )
B(%) | (ppm) | (ppm)
Qcl = 4000 Khong phat
8h | T/ng.d%H.0| 80 50 |45,5| 13,0 | hién chit 12,5 14,2 9,5 15
=26,2 long
Qcl =4000 Khéng phat
10h| T/ng.d% 80 50 |44,5| 13,0 | hién chat 12,3 19,2 12,8 15
H,0=27,0 16ng
Qcl = 4000 Khong phat
12h| T/ng.d% 80 50 |[45,0| 12,8 | hién chat 11,8 15,4 15,2 15
H,0 =26,5 long
Qcl =4000 Khéng phat
14h| T/ng.d% 65 60 [45,5| 13,2 | hién chat 9,5 22,5 16,1 15
H,0 = 25,6 long
Qcl=4000 Khéng phat
16h| T/ng.d% 65 60 |46,0| 13,0 | hién chat 9,8 24,7 15,5 15
H,0 = 26,4 l6ng
Qcl =4000 Khéng phat
18h|T/ng.d%H.0| 65 60 [45,5| 13,0 | hién chat 10,5 22,5 15,0 15
=248 l6ng
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Bdng 3. Két qud khdo sdt trung binh.

Ché d6 3000 (tdn/ngd)

Ché d6 4000 (tAn/ngd)

w 1x. x| % nwédctrong ddu |PPM dau trong nwéc| % nudc trong ddu | PPM diu trong nuéc
Lan lay mau . . . ; ; ; ; :
Setpoint | Setpoint | Setpoint | Setpoint | Setpoint | Setpoint | Setpoint | Setpoint
lan 1 lan 2 lan 1 1an 2 lan 1 1an 2 lan 1 1an 2
1 11,2 9,2 13,3 20,7 12,5 9,5 14,2 22,5
2 12,2 9,6 15,7 22,6 12,3 9,8 19,2 24,7
3 12,0 9,7 14,6 22,4 11,8 10,5 15,4 22,5
Trung binh 11,8 9,5 14,5 21,9 12,2 9,3 16,6 23,2

Ché @5 500

0 (t4n/ngd)

Ché db 5500 (tan/ngd)

w 1x. x| % nwdc trong dau
Lan lay mau

PPM diu trong nuéc

% nwéc trong ddu | PPM dau trong nwéc

Setpoint | Setpoint | Setpoint | Setpoint | Setpoint | Setpoint | Setpoint | Setpoint
lan 1 lan 2 lan 1 1an2 lan 1 lan 2 lan 1 1an 2
1 12,1 11,5 16,3 24,6 13,4 11,2 18,2 22,4
2 12,2 10,2 15,1 23,5 13,2 10,4 20,6 22,5
3 12,6 11,7 16,5 23,8 12,9 12,0 14,8 20,8
Trung binh 12,3 11,1 16,0 24,0 13,2 11,2 17,9 21,9

Tl két qua khdo sat trung binh & cac ché do:
Ché d6 3000 (tin/ngd), ché dd 4000(tin/ngd),
ché do 5000(t4n/ngd), ché dd 5.500 (tdn/ngd).
Thiét 1ap d6 thi phan tram nwéc trong dau va do
thi ppm dau trong nwéc tach ra (Hinh 2, Hinh 3).
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Hinh 3. Do thi PPM ddu trong nwoc tdch ra.

3500

Két qua cta qua trinh khao sat cac ché do lam
viéc ctia binh tach 3 pha V-1-B cho thiy & cac ché
do sau:

- O ch& @6 3000 t/ngd binh tich cho két qua
phan tram nwéc dau ra thip nhat, tuy nhién xét vé
hiéu qua kinh té thi khong cao vi theo thiét ké ctia
binh méi lam dwoc 47,6% cong suit so véi thiét
Kké.

- & ché dd 4000-5000 t/ngd thi binh tach cho
két qua % nwéc dau ra khong thay déi nhiéu.

+ & ché d6 5500 t/ngd cho két qua % nuéc
dAu ra cao ro rét, vi vy dé dat dwoc hiéu qua kinh
té, ca vé tinh chat cong nghé va chit lwong thuwong
mai ctia sdn pham, tao diéu kién thuin loi cho qua
trinh xi 1y tiép theo ctia hé thong cong nghé thi
ché dd 5000 t/ng. d va mirc dat setpoint - mirc
nuwdc 65% - mirc dau 60%, 1a ché do binh lam viéc
dat hiéu qua nhat (Keppel, 2001).

5. Mot s6 giai phap bo tror

- Tang cong suit tach nwdc cho binh tach ba
phacap 1.

- Loai bé sw lam viéc qua tai tai binh tach tinh
dién 3 pha cip 2.

- Loai b6 sw 1am viéc qua tai ctia hé thong HC-
2 cling nhw nang cao nang sudt tai HC-1.

- Gidm ham lwgng nwéc bom di tau chira dén
murc thap nhat (thiét ké cta gian CPP-3 nhd hon
0.5 % nwdc trong dau).

- Gidm c6ng suit cho may bom, gidm cong
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Hinh 4. So d6 hé thong tdch nwérc sau thwc hién.

sudt cho dwong dng, tao diéu kién cho gian CNTT-
2 cung tham gia bom san phim sau tach dat dwgc
leu Iwgng nhiéu nhat khi tham gia bom di tau
chira VSP-01. (Keppel, 2001).

5.1. Tién hanh nghién ciru gidi phdp

Giai phap tién hanh nghién cru dwoc thuc
hién nhw sau:

Ché tao dwong ong 12” tir F1-B t6i T1-B
(25m) nham muc dich dwa hon hop truc tiép tir F-
1-B sang b gia nhiét T-1-B; duwong 6ng 10”(20m)
tir T-1-B dwa hon hop sau khi gia nhiét quay lai V-
1-B @€ thuc hién qua trinh tach. Tir day lwong dau
sau khi tich duoc sé dwoc chuyén sang binh tach
cAp 2 thuc hién qua trinh tich tiép theo; nwérc tich
ra sé dwa vé cac HC-1 dé xtr ly; khi sé dwoc thu
gom vé SKID 38.

5.2 Nguyén ly lam viéc cua gidi phdp

Theo thiét ké, binh tach 3 pha cap 1 lam viéc
& nhiét do tir 55- 700C. Giai doan mo1i thanh lap,
cic giéng tai mé Bach ho hau nhw khai thac tw
phun, 4p suat, nhiét do cao, ham lwong nwoc dong
hanh t6t, dau dé tac nuéc vi vay binh tach 3 pha
cap 1 hoat dong hiéu qua. (Phung Pinh Thuc, et
1999).

Tuy nhién hién nay trén 90% cac giéng tai mo
da chuyén sang khai thac bang phwong phap

gaslift, dac biét la viéc mé rong cac gian khai thac
vé phia Nam mé Bach H6 (BK16, GTC-01) la khu
vurc c6 thanh phan dau phirc tap, nhiét do thap,
khé tach nwéc vi vay binh tach 3 pha cip 1 hau
nhw hoat dong khong hiéu qua. (Lé Xuan Lan,
2005).

Ho6n hop sau khi qua phinloc F-1 s& dwoc dwa
qua bd gia nhiét T-1 dé gia nhiét cho hdn hop, sau
d6 dwa nguoc lai binh tach cap 1 dé thwe hién qua
trinh tach (Hinh 4, Hinh 5).
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Hinh 5. D6 thi phdn trdm nwéc trong ddu.

5.3. Két qua thir nghiém

Trong thoi gian thir nghiém hé théng tir 01
thang 06 nam 2016 cho dén nay, hé thong thi
nghiém da mang lai két qua rat I6n nhw giam
lwong nuwéce trong dau khi bom di tau chira, 6n
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Bdng 4. Két qud khdo sdt trung binh.

Khi chwa thir nghiém Khi da thi nghiém
Ngay Lwong ddu bom [Ham lwong| Lwong nuwéc Ngay Lwong ddu bom |Ham lwgng | Lwgng nwéc
ditaum3/ngd | nwéc% |thadi m3/ngd ditaum3/ngd | nwéc % | thdi m3/ngd
01.06 8622 4.3 5733 07.06 8369 1.2 5787
02.06 8260 3.2 5849 08.06 8520 1.0 5980
03.06 8698 3.8 5907 09.06 8456 1.3 5840
06.06 8548 3.5 5898 10.06 8285 1.2 5927

dinh cho hé théng bom va tranh qua tai nguon
dién cip cho may bom (Bang 4).

Hién nay viéc hoan cai da hoan thién v4i binh
tach cip 1(V-1-B), dang tién hanh thr nghiém
buwéc dau da cho két qua rit kha quan. Lwong
nuwéce xtr ly qua binh tach cip 1(HC-1-B) ting thém
trung binh 270m3/ngd. Ham lwgng nwéc trong
diu bom di tau chira gidm xudng con trung binh
1%.

6. Kétluin

Trudc thyc trang ngap nwédc ngay mot tang
cao cung v&i do 1a tAn xult xtr ly viing cin day
giéng, bom rira dwong 6ng ngay cang nhiéu dan
dén viéc tinh chat ciia san phadm khai thac ngay
cang phirc tap, nén doi héi cong nghé tach nuéc
phai thay do6i dé€ phu hop.

Gian CPP- 3 dwoc hoan thién va di vao van
hanh dat hiéu qua cao trong thoi gian dai. Tuy
nhién, trong giai doan hién nay thi cong nghé cia
gian CPP-3 da boc 16 nhitng mat han ché nhw
khong thiét ké gia nhiét dong san pham dau vao
binh tach cdp mot do d6 can nghién ctru khic
phuc.

Giai phap ché tao duwong 6ng 12” tlr F1-B toi
T1-B (25m) nham muc dich dwa hdn hop truc tiép
tir F-1-B sang bd gia nhiét T-1-B; duwong Ong

10”(20m) tir T-1-B dwa hon hop sau khi gia nhiét
quay lai V-1-B dé thwc hién qua trinh tach. Tir day
lwong dau sau khi tach dwoc sé dwoc chuyén sang
binh tach cip 2 thuc hién qua trinh tach tiép theo;
nuwoc tich ra sé dwa vé cac HC-1 dé xtr ly; khi sé
dwoc thu gom vé SKID 38 cho két qua tot.

- Giai phap nghién cttru trén hién dang gop
phan tich cyc trong viéc xi¥ Iy trong giai doan hién
nay. Tuy nhién vé mat lau dai, chiing ta cin phai
tiép tucnghién ctiru dé tim ra nhirng giai phap khac
nham van hanh gian hiéu qua trong giai doan khai
théc cudi cia mé nhw 1ap thém binh tach 2 pha cho
hén hop trwdce khi gia nhiét,
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ABSTRACT

Technology solutions to enhance the system of water separation on
the CPP-3 at Bach Ho Field

Duyen Quang Le 1, Tien Van Vu 2, Dong Van Tang 3

IFaculty of Oil and Gas, Hanoi University of Mining and Geology, Vietnam
2Joint Venture Vietsovpetro (VSP), Vietnam
2PetroVietnam Exploration Production Corporation (PVEP), Vietnam

Today, the water cut in almost wells in Bach Ho reservoir is increasing and the frequency of
treatment in the the bottom of wells, cleaning piping with pumping more and more increasing so
character of products was complicated. Therefore, requires the technology to separate water to change
to fit. The CPP-3 was completed and put into operation for high efficiency in the long time operation.
However, at present, the technology of CPP-3 has revealed the limitations such as redesigning the heater
product input line. In order to improve the working efficiency of the system, the authorswill focus on
surveying the operating conditions of the separation equipment and selecting the optimal working
conditions as well as increasing the water separation capacity for the high-pressurethree-phase
separator at CPP3 to avoid overloading in the working capacity of class 2 electrostatic separators to
optimize the separation technology andreduce operating costs.



