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The separated oil is transported to FPSO Ruby - Il while the separated

Diamond WHP, ; .
Flow assurance gas passed through the air compressor to increase pressure and then
Wax deposition’ used for gaslift production. In fact, the oil produced at the Diamond

oilfield has a high paraffin content, which causes difficulties during
transportation. Therefore, the study on flow assurance to ensure the
transportation of oil and gas from the Diamond oilfield to the FPSO
Ruby - Il is imperative. This paper presents the results of the research on
flow assurance to maintain the safety of the transportation basing on
the analysis of field data and the capability of the current subsea
pipeline in comparison with the data gained from models carried out
with OLGA software. The results show that the rate of wax deposition at
normal steady state condition is relatively low. In addition, the thickness
of wax deposition build - up is relatively small by simulation results.
However, due to low temperature of transported oil which is lower than
pour point temperature, a freeze layer will form on the surface of the
pipeline. Therefore, regular pigging is considered the most effective way
to remove wax.
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THONG TIN BAI BAO TOM TAT

Qud trinh: Trong hoat déng khai thdc ddu khi trén bién, vdan chuyén sdn phdm bdng

Nhan bai 02/11/2020 duong 6ng ngdm ludn tiém dn nhiing nguy co' gdy dnh huéng dén hiéu qud
Stra xong 23/02/2021 ctia qud trinh vdn chuyén. Béi véi mé dau khi Diamond, qud trinh thu gom
Chap nhan déng 23/3/2021 va vdn chuyén sdn phdm duworc thuwce hién theo so dd thu gom kin, tikc la sdn
Tir khéa: phdm khai thdc dugc xit Iy tdch pha so bg. Dau sau khi tdch khi so b duwoc
vdn chyén ra tau chira FPSO Ruby - 1. Khi sau khi tdch dwoc dwa qua mdy

Bdo dam dong chdy, nén khi dé tding dp sudt va st dung cho hoat dong khai thdc gaslift ciia mé.
Gian Diamond, . i Y A PR
Ling dong Wa Thure té cho thdy, dau dwoc khai thdc tai mé Diamond c6 ham lwgng paraffin

cao. Do vdy, khi vdn chuyén logi ddu ndy thuwong kém theo nhitng phitc tap
ndy sinh, gdy dnh hwdéng dén hiéu qud cta qud trinh vdn chuyén. Do vdy, cdn
phdi cé cdc nghién cieu vé ddm bdo ché do dong chdy dé vin chuyén ddu an
toan tir mé Diamond ra tau chira FPSO Ruy - I1. Bai bdo trinh bay cdc két quad
nghién cteu dé€ dam bdo qud trinh vdn chuyén sdn phdm dworc an toan, hiéu
quda théng qua viéc phdn tich cdc s liéu thyc té va hiéu qud lam viéc ctia
dwdng dng hién thoi tai mé va cdc sé liéu thu dwoc tir mé hinh héa dwa trén
phdn mém chuyén dung OLGA. Két qud nghién cttu chi ra rang, ty 1é hinh
thanh wax & diéu kién on dinh binh thwong la twong déi thdp. P4 day ctia
l6p wax dworc tao ra la twong déi nhé theo két qud mé phdng. Tuy nhién, do
nhiét do ddu van chuyén thdp hon nhiét do déng ddc, do dé mét I6p wax sé
hinh thanh va bam lén bé mdt ctia dwong 6ng.

© 2021 Trwdng Pai hoc M6 - Pia chit. Tat ca cac quyén dwgc bao dam.

1. To6ng quan vé mo6 Diamond va dic tinh chit Tau 155 km vé phia déng, d6 sdu nwécbiénla 41,8
lwu m (Hinh 1). Hién nay, tai m6 Diamond dang khai
thac cacgiéng 1PS, 1PL, 2PS, 2PL, 3P, 4P va 5P. San
pham khai thac tai mé Diamond dworc x 1y qua
thiét bi tich pha so b dé tach thanh 2 pha riéng
biét (pha khi va pha 16ng). Dau sau khi tach khi so
“Tdc gid lién hé b6 dwoc van chuyén ra tau chira FPSO Ruby - 11
E-mail: nguyenvanthinh@humg.edu.vn thé“ng qua duong dng ngam dudi day bién véi
DOI: 10.46326/]MES.2021.62(2).07 chiéu dai 18 km. Khi sau khi tach du‘(_)‘C dwa qua

Mé Diamond thudc L6 01&02, ndm cach mé
Ruby gin 18 km vé phia bic va cich cang Viing




Nguyén Vdn Thinh va nnk/Tap chi Khoa hoc Ky thudt M6 - Pia chdt 62 (2), 65 - 78 67

may nén khi dé tang ap suit va str dung cho hoat
dong khai thac gaslift, phan khi dw sé dwoc chuyén
sang tau FPSO Ruby - I1. V& co ban, ddu dworc khai
thactai mé Diamond c6 ham lwgng paraffin cao va
thay d6i trong pham vi rong (19+27%). Nhin
chung, khi vin chuyén loai dau nay thudong kém
theo nhirng phirc tap ndy sinh, gdy &nh hwéng dén
hiéu qua cua qua trinh vin chuyén (Tt Thanh
Nghia va nnk, 2015; Phung Dinh Thuc va nnk,
2003). Do d6, vin dé bao dam dong chay la noi
dung nghién ctru quan trong gitp cho qua trinh
van chuyén dwoc an toan (Ove Bratland, 2013).
Két qua phén tich dau tai mé Diamond cho thiy,
nhiét d6 néng chay cta paraffin thay déi 55+61°C.
Nhiét do bao hoa paraffin ctia dadu & ap suit via
thay d6i 49+56°C, & ap suit khi quyén gia tri nay

nam trong khodng 55+600C, nhiét do dong dic clia
diu la 32+36°C. Két qua nghién ctru cho thiy, dau
tai mé Diamond thudc loai ddu nang, ham lwong
paraffin va nhiét d6 déng dac cao. Nhiéu nghién
ctru cho thay, vin chuyén dau c6 ham lwong
paraffin va nhiét dd6 dong dac cao thudng gay ra
cic yéu té giy bat lgi cho qua trinh van chuyén
bang dwomg 6ng ngam, 1am ting qua trinh hinh
thanh wax bam dinh trén thanh éng (Hyun Su Lee,
2008; Aiyejna va nnk, 2011; Burger va nnk,
1981).Dua trén cac s6 liéu nghién ctru vé dau tho
tai mé Diamond (PVEP, 2018; 2019), dac tich co
ban ctia didu Diamon dwoc téng hop trong cac
Bang 1+3. Cac dic tinh wax cia mau hén hop dau
Diamond dwgrc trinh bay trong Bang 4.

Bdng 1. Pdc tinh co ban cia diu tich khi tai mé Diamond.
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PLEMS: Hé thdng cum phan dong

Hinh 1. So d6 van chuyén san phidm tai mo Ruby.

Thong s6 kiém tra Don vi Gia tri
Nhiét d6 dong dac oC 36
Khéi lwgng riéng g/ml 0,8557
Ty trong API API 33,78
Tdng d6 axit mgKOH /g 0,408
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Bdng 2. Thanh phdn ctia hén hop ddu tai Diamond.

MAu diu tach khi tir gian Diamond

Thanh phin Ham lwong Mol (%) Trong lwong (%)
Methane 0,000 0,000
Ethane 0,000 0,000
Propane 0,013 0,002
i-Butane 0,022 0,005
n-Butane 0,071 0,016
neo-Pentane 0,005 0,002
i-Pentane 0,165 0,046
n-Pentane 0,270 0,076
Hexanes 1,363 0,457
Me-Cyclo-pentane 0,475 0,155
Benzene 0,181 0,055
Cyclo-hexane 0,534 0,175
Heptanes 2,968 1,156
Me-Cyclo-hexane 1,866 0,712
Toluene 0,650 0,233
Octanes 5,903 2,621
Ethyl-benzene 0,221 0,091
Meta/Para-xylene 1,133 0467
Ortho-xylene 0,448 0,185
Nonanes 5,949 2,965
1,2,4-Tri-Me-benzene 0,559 0,261
Decanes 5,647 3,123
Undecanes 5,550 3,171
Dodecanes 4,898 3,065
Tridecanes 5,290 3,598
Tetradecanes 4,316 3,187
Pentadecanes 5,234 4,190
Hexadecanes 3,181 2,745
Heptadecanes 2,798 2,577
Octadecanes 3,902 3,807
Nonadecanes 2,774 2,835
Eicosanes 2,331 2,491
Heneicosanes 2,176 2,461
Docosanes 2,071 2,455
Tricosanes 2,106 2,603
Tetracosanes 1,815 2,334
Pentacosanes 1,799 2,412
Hexacosanes 1,838 2,564
Heptacosanes 1,800 2,616
Octacosanes 1,733 2,613
Nonacosanes 1,689 2,638
Triacontanes 1,378 2,228
Hentriacontanes 1,117 1,867
Dotriacontanes 0,980 1,692
Tritriacontanes 0,896 1,595
Tetratriacontanes 0,736 1,349
Pentatriacontanes 0,682 1,288
Hexatriacontanes plus 8,465 22,814
Tong : 100,000 100,000
Cse+ Trong lwgng phan tir (g/mol) 693
Cse+ T Trong lwong riéng & 60°F (g/cm3) 0.9445
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Bdng 3. Thanh phin cia hén hop khi tai Diamond.

Loai miu Téch 4p suit cao Téch 4p sudt thap Hoén Hop khi

Thanh phin Mol (%) Mol (%) Mol (%)

Methane 80,9414 63,6135 78,8901

Ethane 9,7609 10,6565 9,9478

Propane 4,8226 11,1438 5,5393

Iso - Butane 0,9999 2,5718 1,1758

N - Butane 1,4381 4,3446 1,7344

Neo - Pentane 0,0061 0,0106 0,0066

Iso - Pentane 0,3893 1,3219 0,4858

N - Pentane 0,3696 1,3127 0,4644

Hexanes 0,2958 1,1149 0,3876

Heptanes 0,2709 1,0825 0,3602

Octanes 0,2293 0,8616 0,2695

Nonanes 0,0905 0,3543 0,0983

C10 0,0338 0,14 0,0889

Cl11 0,0088 0,0208 0,0648

C12+ 0,0045 0,0013 0,0082

Nitrogen 0,204 0,4064 0,2331

CO, 0,1346 1,0428 0,2455

C7+ MW 112,7 112,1 116,5

C7+ density 0,7034 0,7028 0,7073

Bing 4. Pdc tinh wax ctia hon hop diu tai mé Diamond.
Thong s6 ki€ém tra DPon vi Gia tri

Ham lwgng Wax % KL 19,32
Nhiét do xuit hién Wax oC 59,27
Nhiét do hoa tan Wax oC 69,78
Ham lwgng Asphaltene % KL 0,25

Bdng 5. Cdc théng s6 cia duong dng

Bdng 6. Di¥ liéu doan 6ng diing ndi Ién tau

2. Mo hinh héa va dé xuat giai phap dam bao
ché @6 dong chay cho tuyén dng vian chuyén
hén hop dau khi tir gian Diamond vé tau
FPSO Ruby-II

Thoéng s6 DPon vi Gia tri FPSO Ruby - 1.

Chiéu dai Km 17,875 Thong so Ponvi | Giatri
D6 day mm 10 Pwong kinh ngoai mm 273
DPuong kinh trong mm 253 bo day mm 10
Do nham dng mm 0,05 Pwong kinh trong mm 253

AT AL TS A Carbon Steel - Do nham mim 0,05
Vatliéulam ong - 1SO 3183 Do day 16p vé FBE mm | 05
D6 din nhiét ciia dwong bo dz‘i1y 16p vo Neoprene mm 12,7
P W/m.K 54 D6 din nhiét FBE W/mK | 0,26
Do day bé tong mm 55 Do dan nhiét Neoprene W/mK | 0,24
D6 dan nhiét cia bé tbng | W/m.K 1,8

Tuyén Ong vin chuyén san phim tir gian
Diamond vé tau FPSO Ruby - II ¢6 tong chiéu dai
18 km duworc dit trén nén cat cia day bién, chiéu
sau cia nwée bién khu vire nay trung binh 41,8 m.
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Hinh 2. Hinh dang tuyén éng twr gian Diamond vé tau FPSO Ruby - II.(doan dwdi ddy bién).
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Hinh 3. Hinh dang tuyén éng dirng noi Ién tau FPSO Ruby - II. (doan tir ddy bién ndi Ién tau).

Trén co s& cac sd liéu khdo sat dia hinh tuyén
dwong dng tir gian Diamond vé tau FPSO Ruby - 11,
mat cit doc tuyén 6ng ndm du¢i mit bién c6 dang
nhw Hinh 2 va doan 6ng drng 1én tau FPSO Ruby -
I c6 dang nhw Hinh 3.

2.1. Cdc thdng sé cuia tuyén 6ng

Cac thong s6 clia tuyén 6ng dwoc trinh bay
trong cac Bang 5 va 6 duédi day

Duwa trén biéu d6 dw doan khai thac ciia mo,
nhém tac gia st dung phan mém OLGA dé nghién
ctru dam bao dong chay cho 03 tredng hop véi cac
thong s6 vé lwu lwong dwoc thé hién trong Bang 7.

- Xdc dinh trang thdi 6n dinh ctia dong chdy

Két qua mo hinh hda vé trang thai 6n dinh
lwgng chat 16ng & FPSO Ruby-II cho thdy, mirc do
dao dong chi yéu tap trung vao trueong hop 1, 2.
Truwdng hop khai thac véi kich ban lwong dau khai

thac thadp nhit va khong c6 khi (trwong hop 3),
murc d6 dao dong ctia chat1ong hu nhw khong xay
ra (Hinh 4). Twong tw d6i v&i sy bién thién cta
téng lwong chit 16ng trong dudng éng cho cic
trwdrng hop nghién ctru thé hién trong Hinh 5.

Do dong chay khéng 6n dinh, nén lwong chat
16ng cling khéng dwoc 6n dinh d6i véi treomg hop
nghién ctru. Chit 16ng tén dong trong dwong 6ng
cho cac treorng hop nghién ciu dwoc thé hién &
Hinh 6, chiing phu thudc vao ty s6 khi dau (GOR).

- Xdc dinh dé bién thién dp sudt

Hinh 7 thé hién két qua mé hinh héa cta sw
bién thién thong s6 ap sudt tai vi tri 6ng dirng noi
1én tau FPSO trong thoi gian 24 gio cho 3 treong
hop nghién ctru. C6 thé thay, mirc d6 dao dong ap
suit 1én nhit xay ra d6i véi treomg hop 2, nguyén
nhan 1a do lwgng khi trong trwomng hop nay 16m
hon so véi cac treong hop con lai.



Nguyén Vdn Thinh va nnk/Tap chi Khoa hoc Ky thudt M6 - Pia chdt 62 (2), 65 - 78 71
Bdng 7. Cdc trwdng hop nghién citru bdo dam dong chdy.
Trwong | Kich ban khai | Nam | Lwu lwong | Luu lwong | Lwu lwong | Ham lwong | Luwu lwong | Ty s6 khi
hop thac day, nwdre, chatlong, | nuwoéc, (%) khi, dau,
(stb/d) (stb/d) (stb/d) (MMscf/d) | (scf/stb)
1 Téi da 2020 2.260 4.097 6.357 645 279 909
2 Trung binh | 2023 771 3.970 4.741 837 2.538 1.346
3 | Thdpnhdt/ Hop6| 313 1808 | 2122 852 1425 .
khong cé khi
" Dao dédna chét lona trurdna hop 1 5 Dao déng chét long trurérng hop 2
Thing/ F Dao déng chét long truérng hop 3
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Hinh 4. Trang thdi én dinh cia chdt 1ong trong thoi gian 12 gio tai FPSO Ruby-I1.

w— Téng lugng chat long trurérng hop 1
¥= Téng lugng chét 16ng trudmng hop 3

7— Téng lugng chat long truérng hep 2
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w— Luong chét long tén dona truérna hop 1
¥— Lugng chét long tén dong trudng hep 3

¥— Lugng chét long ton dong truérng hop 2
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Hinh 6. Chat Iong ton dong doc theo dwrong dng cho cdc trurong hop nghién ciru.

~— Bi&n thién Ap suét trorérna hoo 1
¥= Bién thién ap suat truérng hop 3

w— Bién thién ap suat truérng hop 2
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Hinh 7. Bién thién dp sudt tai 6ng ditng Ién tau FPSO cho 3 truong hop nghién civu trong 24 gio.

- Xdc dinh d¢ bién thién nhiét do

DPoi voi trang thai bién thién nhiét do cla
dwong 6ng trong 3 trwomng hop nghién ctru dwoc
thé hién trong Hinh 8. Két qua tinh todn md phong
cho thiy, ké tir vi tri nira cudi cia tuyén dng, nhiét
dd cta chat 16ng doi véi cac treong hop nghién
ctru 1a 220C. Gia tri nay gan bang véi nhiét do day
bién, do d6 san pham khai thac ciia Diamond dworc
van chuyén dwéi nhiét dé dong dac cia no (36°C).

3. Hiéu qua cta viéc str dung héa pham giam
nhiét do dong dac ciia dau

Qua cic phéan tich & trén cho thdy, kha nang
xdy ra hién twong dong dic clia dau trong qua
trinh van chuyén la rit cao. Vi vy, cin phai co giai
phap xtr Iy phu hgp d€ han ché van dé nay. Can cir
vao diéu kién thuc té clia mo, viéc sit dung héa
pham la gidi phap hiéu qua dé lam giam nhiét do
déng dic ctia dau.
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Nhiét w— Bién thién nhiét dg truong hop 1 w— Biéin thién nhiét 49 truerng hap 2
{9& #= Bién thién nhiét do trureng hop 3
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Hinh 8. Bién thién nhiét dé doc theo dwong éng cho 3 truong hop nghién ciru.

w— Dao dbna &p sult trona trudna ho'n dé nhét cla dau aidm 15%
w— Dao dbna 4o suflt trona trudna hon dé nhét eda dAu aidm 5%

w— Dao dbno ap suflt trona truéna hoo db nhért cua dAu alam 10%
w— Dao ddng ap suflt trang trurdmg hop A nhat cua dau giam 20%

¥— Dao dong ap sudt trang trrémg hop dé nhit ban dau cua dau
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Hinh 9. Do thj ap sudt trong trieong hop 1 Vi Véi cde dg nhot khac nhau.
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[ — Dao déna ap sudt trona trudna hop dé nhét cua dau giam 10%
v — Daodéng ap sullt trong truéng hop dd nhot cua dau glam 15%
v — Dao dong ap sudt trong trurng hop dd nhot cua diu giam 20%
W — Dao déng ap sulit trong trudmg hop do nhit cua diu glam 5%
v — Dao ddng ap sullt trong truong hop do nhért ban dau cua dau

18
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suat 14
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Hinh 10. Do thi ap trong truong hop 2 véi cdac do nhot khac nhau.
w— Dao dbna ap sudt trona truréna hop d6 nhét cua dau aiam 10%
w— Dao dbna ap sudt trona trréna hop d6 nhét cua dau aiam 15%
v — Dao dona &p sut trona truona hop do nhét cua dau aiam 20%
w — Dao dong ap suét trong trueng hop dé nhot cua dau giam 5%
@ — Dao ddng ap sudt trong truéng hop dé nhat ban dau cua dau
11.8
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Ap 11
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(Barg) *-8
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Hinh 11. Do thi ap sudt trong trurong hop 3 voi cdc do nhot khdc nhau.

Cac phan tich vé d6 nhay va hiéu qua ctia héa
phdm giam nhiét d6 déng dac (PPD) cho thdy,
thong thwong d6 nhét ctia dau gidm trong khoang
5%, 10%, 15%, 20% dwoc so sanh véi anh hwdng
PPD béi cac két qua trong phong thi nghiém. Két
qua nghién ctru dwoc chi ra trong cac Hinh 9, 10,
11 cho 3 kich ban nghién ctru. Viéc tang d6 nhot
clia dau dan dén ting khoang bién dong cta ap

suit & doan 6ng mém DMDP - A va c6 thé anh
hwéng dén sw 6n dinh cia diéu kién van hanh.
Dai véi treong hop 1 (nam 2020) ap suat &
doan 6ng mém DMDP - A 6n dinh véi sy thay doi
d6 nhét trong khoang 5%, 10%, 15% va 20%. Doi
véi treong hop 2 (nam 2023) khi giam khai thac
diu va GOR tang, ap suit & doan 6ng mém DMDP
- A khong 6n dinh, khi d6 d6 nhét dau tang. Tuy
nhién, theo md phdng cho thiy ap suit & DMDP -
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A van trong khoang 12+18 bar. Déi véi trudong
hop 3 (ndm 2026) khi vin chuyén khéng c6 khi,
lwong dau khai thac thip va ham lwong nwéc cao.
Suw thay d6i d6 nhét khong anh hwdng dén gia tri
ap suat & doan 6ng mém DMDP - A.

4. Thao luan két qua nghién ctru

4.1. Trwong hoyp dirng dwong 6ng

Trwong hop dirng dwong Ong trong vong 24
gi0. Van chan & FPSO Ruby-II gid dinh déng trong
1 phut va diu giéng Topaz giam khai thac tir 100%
xudng 0% trong 1 phit. Chat long dugc thao diva
gom lai & cac diém thap hon. Lwong chit16ng tich
tu sau 24 gior dirng dudng 6ng cho 3 trwong hop
nghién ctru dwoc thé hién trong Hinh 12.

Lwong chit 1ong tich tu trong hé théng trong
trwong hop dirng dwong 6ng doi véi 3 treorng hop
nghién ctru dwoc trinh bay trong Bang 8. Déi v&i
dwong ong khong dwoc boc cach nhiét, nhiét do
clia chat1éng giam xuong rat nhanh (Hinh 13). Sau

w— Lirerna chét lona eh tu truema hon 1
¥="Lurgng chat long tich tu truérng hop 3

LOED

5 gi¢r dirng dwong dng nhiét do giam tiém cin véi
nhiét do méi trwedng.

4.2. Khéi dong lai dwong éng

Ap suat khéi dong duong 6ng duoc xac dinh
theo cong thirc:
AP_s=(4Lo._s)/D (1)

Trong dé: AP_s- khoang ting ap suit khédi
déng (Pa); L - chiéu dai dwong 6ng (m); o_s - tng
suit chay cda vat liéu (Pa); D - dwong kinh trong
cua éng (m).

Két qua tinh toan vé 4p suit khéi dong duwong
ong dwoc trinh bay trong Bang 9 va 10. Két qua
nghién ctru cho thiy, trong thoi gian dirng dwong
Ong sau 24 gio, ap suat khdi déng cla trueong hop
1 va 3 cao hon trwong hop 2 (ndm 2023). Ap suat
khéi dong cho treong hop 3 véi san pham vén
chuyén khong c6 khi, cao hon dang ké, do lwong
dau tén dong trong dwong 6ng 16m.

w— Lurgrng chdt long tich ty trudrg hep 2

9.0E-1

B.OE-1
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bOE-1
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3UE-1

20E-1
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Chiéu dai dudrng 6ng (m)
Hinh 12. Do thi tich tu chdt [6ng sau 24 gio dirng dwong 6ng cho 3 trudng hop.



76

Nhigt

c)

Nguyén Vin Thinh va nnk/Tap chi Khoa hoc Ky thudt Mé - Pia chdt 62 (2), 65 - 78

w— Nt d cua chdt lang trrong hop 1 ¥ — Nhiét do cua chét 1ng truerng hop 2
W= Nhiét do cla chét Iang trueng hop 3
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Chiéu dai duwérng dng (m)

Hinh 13. Dé thi nhiét d cia chét Iong sau 24 gio dung dwong ong.

w— Do dav loéo \é_nu dona Wax doc theo duéna Gna sau 7 naav hoat dona
w— D06 day Iép 1ana dona Wax doc theo duéna éna sau 14 naay hoat déna
w— B0 day Iop 1Ang dong Wax doc theo dudna Gng sau 21 noday hoat déng
@ — D6 day Iép ldna dona Wax doc theo duérna dna sau 28 naay hoat déna
¥— D6 dav I&p ldna dona Wax doc theo dudrna éna sau 35 naav hoat déna
¥ P& dav 1&p lAna dona Wax doe theo dudrna éna sau 42 naav hoat déna
M= B day I6p l&ng dgng Wax doc theo dutrng dng sau 49 ngay hoat déng
B day Itrp lang dong Wax doc theo dudrng 6ng sau 56 ngay hoat ddng

5,000 10,000 15,000
Chiéu dai duéng éng (m)

Hinh 14. Dé day 16p wax doc theo dwong éng sau 7, 14, 21, 28, 35, 42, 49 va 56 ngay hoat dong.

Bdng 8. Thé'tich chit Iong va diu trong dwrong ong.

Truwong hop Niam Chit 16ng (Thung) Dau (Thung)
1 2020 3318 990
2 2023 2987 572
3 2026 5774 1697
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Biéng 9. Ap sudt khéi dong ciia duong dng trong triromg hop khéng sir dung PPD.

TH 1 (ndm 2020) TH 2 (ndm 2023) TH 3 (ndm 2026)
Thoigian | Chigu Apsuidtkhéi | Chieudai, | Apsudtkhdi | Chidu Ap suat khéi
dai, m dong, bar m dong, bar dai, m dong, bar
6 3149 35 1814 20 4862 54
12 3163 39 1810 22 4995 61
24 3152 46 1815 26 5331 77
Bdng 10. Ap sudt khéi dong ciia dwong éng trong trwong hop c6 siv dung PPD.
TH 1 (ndam 2020) TH 2 (ndam 2023) TH 3 (nam 2026)
Thoigian | Chieu | Apsudtkhédi | Chieudai, | Apsudtkhéi | Chidu Ap suat khoi
dai, m dong, bar m dong, bar dai, m dong, bar
6 3149 22,4 1814 12,9 4862 34,5
12 3163 24,6 1810 14,1 4995 38,8
24 3152 28,7 1815 16,5 5331 48,5

4.3. Kiém sodt lang dong wax

Két qua phan tich sy hinh thanh wax cho thiy
toc do hinh thanh 16p lang dong nay & mirc do
thdp. Sau 56 ngay hoat dong, d6 day 16p wax ling
dong dat mirc 0,25 mm (Hinh 14). Pong thoi sw
hinh thanh cta wax trén doan 6ng dirng doc dat
gia tri 1&n nhit. Téng lwong wax hinh thanh trong
dwong 6ng dwoc thé hién & Bang 11. Sy hinh
thanh cac16p lang dong wax trén thanh 6ng giy ra
nhitng phirc tap cho qua trinh vin chuyén san
pham.

Bdng 11. Téng lwong wax hinh thanh trong

dwong éng.
Ngay Thung Khéi lwong (kg)
7 0,17 12,81
14 0,33 25,62
21 0,50 38,45
28 0,66 51,29
35 0,83 64,14
42 1,00 77,02
49 1,16 89,93
56 1,33 102,85

DéE loai bé 16p ling dong nay, can tién hanh
nao vét dwong 6ng tir gian Diamond téi FPSO
Ruby-II bang k§ thuat phéng Pig 1am sach dwong
ong (Pigging). Loai pig dwoc st dung & day la
Foam Pig, v&i tin suit 1 thang 1 lan. Trong treong
hop nay, mét Pig dwoc phéng & diém dau ctia doan
Ong ding trén gian Diamond va diém thu hoi Pig
la & FPSO Ryby-II.

5. Két luin

Ap suat van chuyén dao dong trong khoang
13+18 bar v6i cac trwomg hop nghién ciru. Chat
16ng dwoc lam mat dén nhiét do day bién va dwoc
van chuyén dwdi nhiét do dong dic trén hau hét
dwong 6ng. Thoi gian dé chit 1ong dwoc lam mat
dén nhiét do day bién mat khoang 5 gi¢ ké tir khi
Shut - down. Ty 1é hinh thanh wax & diéu kién 6n
dinh binh thwong 1a twong d6i thap. Wax & phan
dwéi & doan cudi ctia 6ng dirng doc xudng twong
d6i nhiéu do day la noi ma nhiét d6 chit 16ng bi
lam mat dén khoang nhiét dé tao thanh wax. Sau
56 ngay hoat déng, d6 day lén nhit ctia wax la
khodng 0,25 mm. Két qua mé phdng cling cho
thay, d6 day cua lop paraffin dwoc tao ra la twong
déi nho. Tuy nhién, do nhiét d6 dau van chuyén
thap hon nhiét dd dong dic, dan dén mot 16p wax
sé hinh thanh va bam trén bé mat ctia dwong 6ng.
Khi d6 day trung binh cta 1&p wax xudt hién trong
thanh dwong 6ng dat khoang 5 mm, sé tién hanh
st dung cac phwong phap nao vét. Pay la cach loai
bé paraffin hiéu qua nhit. Tan suit loai bé hop ly
la 1 thang lan.

Pong gop cua tac gia

Nguyén Vin Thinh: xay dung y twéng, bd cuc
bai bao, phan tich két qua nghién ctru, bién tip va
hiéu dinh toan bd bai bao; Nguyén Ditrc Chinh:
chay mo hinh va xuat két qua tinh toan; Triéu
Hung Truong: cung cip thong tin va y kién bo
sung cho bai bao.
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